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Farm size 

81 ha agricultural land 

55 ha arable crops 

20 ha permanent grassland 

6 ha biodiversity area 

 

Dairy barn 

Cattle herd Tänikon: 

65 dairy cows 

2/3 Brown Swiss, 1/3 Red Holstein and Holstein Frisian 
 

Cow husbandry: 

The farm makes the trial barns available for trials by Agroscope and the Swiss Future Farm. 
 

 

- Two sites with dairy cattle barns: Emission research barn Waldegg & dairy barn Tänikon 

- Cows are milked with an automatic milking system (milking robot) 

- Free stall barn with permanently accessible outdoor paddock 
 

 

Calf rearing: 

- Individual housing in igloos 

- Milk for free disposal 

- Rearing calves leave the farm after 3 weeks and spend the time until 4 weeks before the first 

calving on two partnership farms and on the alpine pasture 

 

Pigpen 

120 fattening pigs 
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The Aim 
The Swiss Future Farm makes modern Precision Farming technologies for sustainable and 

competitive agriculture visible, tangible and understandable: 

¶ Highlight the benefits and opportunities of digitalization, connectivity, data 
acquisition and documentation, and as a decision-making aid in everyday life. 

¶ Demonstrate how Smart Farming technologies can be used to redesign farming 
processes and thus significantly improve Sustainability (ecological and economic) of 
food production. 

¶ Support and implement research and development activities of the partners as well 
as Agroscope and other third parties. 

¶ Set an example in the innovative interaction between companies in the agricultural 
sector and public research, education and advisory services. 

¶ Permanent experimental farm with visiting opportunities and further training 
opportunities for employees as well as knowledge transfer to farmers, the public and 
other stakeholders. To establish Tänikon as an agricultural meeting point. 

¶ Continuously implement innovations and developments in production processes on a 
farm. The Swiss Future Farm offers a platform for the use and testing of new 
technologies. In order to continuously stay up to date, Swiss Future Farm conducts 
targeted re-search on new solutions (Innovation Survey and Scouting) and integrates 
them into operational processes. 

 

The Partner s 
AGCO International GmbH  

Leading manufacturer of high-tech solutions for 

farmers. Brands: Fendt, Valtra, Massey Ferguson, 

Precision Planting. 

 

Arenenberg 

Agricultural education and extension center of the 

Canton of Thurgau with three school and 

experimental farms. 

 

GVS Agrar AG 

Market-leading importer of agricultural machinery in 

Switzerland. Import, sales and service for all AGCO 

brands. 
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1 Field Trials 
 

ȃȶȃ 7ââÖÌġëıÖ ^ëÌĖĈĈĖãÀĂëĚāĚȷ ,ëĈĚġëāĦûÀĂġĚȷ ÀĂÒ ±ÀġÖĖ !ēēûëÌÀġëĈĂ Àġ 
ēûÀĂġëĂã ëĂ wĦãÀĖ ,ÖÖġĚ 

 

STUDY CONTACT:  

Nils Zehner ɏ AGCO Agronomy and Farm Solutions, Swiss Future Farm 

nils.zehner@agcocorp.com 

   

BACKGROUND: 

The use of biostimulants and effective microorganism (EM) products have been increasingly 

promoted as part of sustainable agricultural practices. Liquid biostimulant products include natural 

compounds such as seaweed extracts and humic acids, but do not represent conventional 

fertilizers, instead they are intended to trigger beneficial plant responses for biomass accumulation 

and stress response. Effective microorganisms are mixtures of beneficial bacteria, microbes, and 

yeast that stimulate biological activity in soils to benefit plant growth by improved nutrient cycling. 

As the main difference, fertilizers are supplying essential macro- and micronutrients (e.g., nitrogen, 

phosphorus, potassium, manganese, zinc) to enable plant nutrition, whereas biostimulants 

ĚġëāĦûÀġÖ ġèÖ ēûÀĂġɛĚ ëĂġÖĖĂÀû āÖġÀËĈûëÌ ēĖĈÌÖĚĚÖĚȷ ĲèëÌè ëĂ À ÌĈāēûÖāÖĂġÀĖĸ ÀēēûëÌÀġëĈĂ ÒĦĖëĂã 

the crop cycle shall contribute to improved crop growth and yield and higher abiotic stress 

resistance (e.g., drought, heat, salinity). PTx Precision Planting equipment can apply such products 

precisely as liquid application. However, growers are lacking information on yield impact and 

profitability when applying these products at planting.  

   

OBJECTIVE: 

The objective of this study was to investigate the impact of water, biostimulants, and effective 

microorganism applications at planting on beet yield and sugar content, and the resulting sugar 

yield. The underlying hypothesis was that water application improves seed-to-soil contact, resulting 

in faster and more uniform field emergence, and that biostimulants improve chlorophyll production 

and biomass accumulation, and effective microorganisms may improve nutrient cycling to enable 

yield increase.   

 

mailto:nils.zehner@agcocorp.com
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STUDY DESIGN: 

The trial was carried out at the Swiss Future Farm in 2025 as a side-by-side strip trial with three 

replications per treatment. Water application (100 l/ha), biostimulant product application (Timac 

Agro Irys 7-9-13, 5 l/ha, applied with 95 l/ha water), and effective microorganisms application at 

planting (Dr- GëãÀɛĚ eĖëãëĂÀû ,ĈÒÖĂ-FIT, 200 l/ha) was applied in the seed furrow on top of the 

placed seed by using the Precision Planting Keeton with FlowSense system in a comparative trial 

with no liquid application as the control treatment in a Strip-Till tillage regime. The date of planting 

was April 4. Weed control was done in a hybrid approach with a combination of band spraying and 

mechanical weeding in all trial strips. The treatments compared are shown in Table 1. 

 

Table 1. Treatments of the Biostimulant and Water Application Study in sugar beets. 

Trial Strip Liquid application 

1 Control (no liquid application) 

2 Water application (100 l/ha) 

3 Biostimulant Timac Agro Irys 7-9-13 (5 l/ha), applied with water (95 l/ha)  

4 Effective microorganisms Higa Boden-FIT (200 l/ha) 
 

 

RESULTS: 

The trial was harvested on October 17, 2025. The average beet yield across all treatments was 

89.3 t/ha (Figure 1). 

 

 

Figure 1. Beet yield results of Effective Microorganisms, Biostimulant and Water Application Study in sugar 
beets. 
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A detailed results comparison is contained in Table 2. These results show that all liquid application 

treatments at planting resulted in significant beet and sugar yield increases, whereas sugar 

content was lower. So, the increase in sugar yield per hectare is majorly resulting from the increase 

in beet yield (biomass), while differences in sugar content had a minor influence between the 

treatments of this study. 

 

Table 2. Results overview of the Effective Microorganisms, Biostimulant and Water Application Study in sugar 
beets. 

 Control  
(no liquid 

application) 

Water 
application 
(100 l/ha) 

Biostimulant 
application 7-
9-13 (5 l/ha) 

Effective 
Microorganis
ms (200 l/ha) 

Beet yield (t/ha) 81.0 86.1 95.7 94.3 

Difference to control (%) 0 6.3 18.2 16.4 

Sugar content (%) 15.6 14.6 15.2 14.9 

Difference to control (%) 0 -1.0 -0.4 -0.7 

Sugar yield (t/ha) 10.9 10.9 12.5 12.0 

Difference to control (%) 0 0 14.7 10.1 
 

 

ADDITIONAL OBSERVATIONS: 

Results of crop measurements in mid May (42 days after planting) showed a high emergence rate 

Ĉâ ʐȋȂʛ âĈĖ Àûû ġĖÖÀġāÖĂġĚȷ ËÖëĂã ûĈĲÖĚġ âĈĖ ġèÖ -ĈĂġĖĈû ġĖÖÀġāÖĂġ Ĳëġè ĂĈ ûëĕĦëÒ ÀēēûëÌÀġëĈĂ ɇȋȂʛɈȷ 

highest for water application (95%), biostimulant and effective microorganisms application both 

with 92% field emergence. The growth stage and crop canopy development was equal across 

treatments (20% reached 4-leaves stage). The water application treatment showed a noticeably 

lower share of beets in 4-leaves stage (17%), this being a result of inconsistent (deeper) planting 

depth due to recurrent adjustment of planter downforce being required in this part of the field, 

where otherwise the share of further developed beets might have been similar to the other 

treatments (Figure 2). Noticeably, sugar beets planted with biostimulant product containing 

macronutrients (nitrogen, phosphorus, potassium) had a faster early season growth than all other 

treatments, as indicated by the higher share of beets further developed than 6-leaves stage.   
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Figure 2. Crop measurements result for emergence and growth stage (average of 6 x 2 meters row length 
per treatment) obtained 16th May 2025 (42 days after planting). 

 

FINANCIALS: 

Table 3 shows a comparison of the financial results. Revenue is based on paid out sugar beet price 

as an index of beet yield, soil contamination, sugar content and extractability according to lab 

analysis after delivery to sugar factory. Operating costs include all machine, labor, and input costs 

including the purchase price of the effective microorganisms (2.73 CHF/l = 546 CHF/ha) and 

biostimulant product (25.70 CHF/l = 128.50 CHF/ha) and water costs (0.002 CHF/l = 0.20 

CHF/ha). Results show that the increase in gross margin was higher for all liquid applications and 

with an increase of up to 773 CHF/ha (biostimulant application) in comparison to the control 

treatment without liquid application. Including subsidies, which are comprised of crop-specific 

direct payments for sugar beets (2100 CHF/ha) and bonus payments for reduced tillage (250 

CHF/ha) for all treatments, the highest gross margin was obtained for Biostimulant application, 

followed by effective microorganisms and water applicationFigure 1.  
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Table 3. Financial results of the Effective Microorganisms, Biostimulant and Water Application Study in sugar 
beets. 

 Control 
(no liquid 

application) 

Water 
application 
(100 l/ha) 

Biostimulant 
application 7-
9-13 (5 l/ha) 

Effective 
Microorganis
ms (200 l/ha) 

Revenue (CHF/ha) 4941 5136 5843 5699 
Operating Costs (CHF/ha) 3794 3794 3922 4340 
Gross Margin (CHF/ha) 1147 1342 1920 1360 
Gross Margin + Subsidies 
(CHF/ha) 

3747 3942 4520 3960 

 

 

CONCLUSIONS: 

¶ Effective microorganisms, biostimulant and water applications at planting have shown to 

be a promising approach to improve yields in sugar beet production. 

¶ Water application at planting enabled the increase of beet yield (6%) but no sugar yield 

increase due to lower sugar content in comparison to the control treatment with standard 

planting.  

¶ Biostimulant application at planting enabled the increase of beet yield (18%), and sugar 

yield (15%), but lower sugar content in comparison to the control treatment with standard 

planting.  

¶ Effective microorganisms application at planting enabled the increase of beet yield (16%) 

and sugar yield (10%), but lower sugar content in comparison to the control treatment with 

standard planting. 

¶ Water application represents a favorable option on profitability level due to very low input 

costs (0.20 CHF/ha) and at the same time noticeable yield increase. 
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ȃȶȄ GÖĖËëÌëÒÖ sÖÒĦÌġëĈĂ wġĦÒĸ ëĂ wĦãÀĖ ,ÖÖġĚ 
 

STUDY CONTACT:  

Nils Zehner ɏ AGCO Agronomy and Farm Solutions, Swiss Future Farm 

nils.zehner@agcocorp.com   

 

OBJECTIVE: 

The objective of this study was to evaluate yield in sugar beets grown with a herbicide-reduced 

weed control regime. The comparison was made between conventional herbicide broadcast 

spraying and a hybrid approach with band spraying in combination with mechanical weeding.  

 

STUDY DESIGN: 

The trial was carried out at the Swiss Future Farm in 2025 as a side-by-side strip trial with three 

replications per treatment. The planting date was on April 4, 2025, with 100,000 seeds/ha and 50 

cm row spacing. The treatments that were compared are shown in Table 4. As for band spraying, 

the target area for application was only 50% of the broadcast application, i.e., only crop rows 

sprayed, and inter-row weed control via mechanical weeding (Figure 3). It was therefore possible 

to reduce the applied herbicide amount by 50%.  

 

Table 4. Treatments of the herbicide reduction study in sugar beets. 

Treatment Weed Control Treatment Weed Control Field Operations 

1 Broadcast spraying (2 Splits, Bayer 
Conviso One, 2x 0.5 l/ha) 

- Chemical weeding w/ broadcast 
spraying 2x (= 100% herbicide 
amount) 

 

2 Band spraying (50% target area, 2 
Splits Bayer Conviso One, 2x 0.25 
l/ha) + Mechanical Weeding 

- Chemical weeding w/ band spraying 
2x (= 50% herbicide amount) 

- Mechanical weeding w/ camera-
steered hoe 3x 

 

The sprayer for herbicide application was a 3-point mounted Horsch Leeb 1.4 CS with 21 m boom 

width and 25 cm nozzle spacing (Agrotop RowFan 40-02 nozzles), and ultrasonic sensor-based 

boom height control for 25 cm target distance (Horsch BoomControl Pro). These features are 

needed to allow for band spraying application on a 25 cm wide band in the crop row instead of 50 

cm wide target area with broadcast application, thus reducing the applied herbicide amount by 

50% compared to broadcast application. The mechanical weeder was a 3-point mounted 6-row 

(6 meter) hoeing implement with sideshift frame (Schmotzer K HR 6X 50) and camera-based row 

guidance system (Claas CULTI CAM). The camera of the row guidance system recognizes the plant 

mailto:nils.zehner@agcocorp.com
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rows and allows for automatic compensation of deviations and inaccuracies for precise positioning 

of the weeding tools via the sideshift frame to eliminate weeds between the crop rows within up to 

2 cm distance to the crop row. The combination of band spraying and mechanical weeding 

represents a complementary approach to enable both high weed elimination success and 

significant reduction of chemical inputs for weed control. 

 

 

Figure 3. Band spraying on 25 cm wide target area (left) and inter-row mechanical weeding (right) for 
herbicide reduction.   

 

RESULTS: 

The trial was harvested on October 17, 2025. The average beet yield across treatments was 81.5 

t/ha (Figure 4). 

 

 

Figure 4. Beet yield results of the herbicide reduction study in sugar beets. 
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A detailed results comparison is contained in Table 5. These findings show that a 12% beet yield 

increase was obtained for the band spraying treatment, which may be partially explained by the 

6% field emergence rate found in this trial strip (cf. Figure 5). Higher late season weed infestation 

the trial strip with band spraying, and therefore nutrient and water competition may have caused 

lower sugar content for the herbicide-reduced treatment. However, there was a sugar yield 

advantage of 9% for the herbicide-reduced treatment with band spraying and mechanical 

weeding.  

 

Table 5. Results overview of the herbicide reduction study in sugar beets. 

 Broadcast spraying  
(100% herbicide = 

Control) 

Band spraying + 
Mechanical Weeding  

(50% herbicide) 
Beet yield (t/ha) 76.9 86.1 

Difference to control (%) 0 12.0 

Sugar content (%) 15.2 14.6 

Difference to control (%) 0 -0.6 

Sugar yield (t/ha) 10.0 10.9 

Difference to control (%) 0 9 
 

 

ADDITIONAL OBSERVATIONS: 

Crop measurements taken in mid May (42 days after planting) show a slighter higher emergence 

rate for sugar beets in the herbicide-reduced treatment (95%) compared to broadcast spraying 

(92%). Sugar beets under broadcast herbicide application may first have benefitted from faster 

crop development due to less weed competition in early growth stages, as the higher share of 

further developed beets (4-leaves stage and beyond) is indicating in the comparison of growth 

stages in Figure 5. However, better aeration of the soil and higher nitrogen mineralization due to 

mechanical weeding passes are factors that may have contributed to the later yield advantage of 

the herbicide-reduced treatment.    
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Figure 5. Results for growth stage measurements on 16th May 2025.   

 

FINANCIALS: 

Table 6 shows a comparison of the financial results. Revenue is based on paid out sugar beet price 

as an index of beet yield, soil contamination, sugar content and extractability according to lab 

analysis after delivery to the sugar factory. Operating costs include all machine, labor, and input 

costs. Results show that the revenue differences between treatments matched the trend found with 

yield measurements. Higher operating costs for the band spraying treatments are due to the 

mechanical weeding passes (3x), which could not be mitigated by 50% savings in herbicide costs 

(cf. Table 7).  
 

Table 6. Financial results of the herbicide reduction study in sugar beets. 

 Broadcast spraying  
(100% herbicide = 

Control) 

Band spraying + 
Mechanical Weeding  

(50% herbicide) 
Revenue (CHF/ha) 4684 5136 
Operating Costs (CHF/ha) 3300 3794 
Gross Margin (CHF/ha) 1384 1342 
Gross Margin + Subsidies (CHF/ha) 3734 3942 

 

Table 7 shows a comparison of the weed control costs for the treatments of the study. Significantly 

higher costs for the herbicide reduced treatment is due to higher machine cost rate per hour or 

hectare (6-row weeding tool w/ row guidance: 62 CHF/ha or 120 CHF/h vs. 21 m mounted sprayer: 

22 CHF/ha or 90 CHF/h) particularly due to higher depreciation and wear for mechanical weeders, 
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(field trial 2025: 6 -row weeding tool = 0.6-1.1 h/ha vs. 21 m sprayer = 0.3 h/ha), which also causes 

significantly higher labor costs for mechanical weeding field operations, and more field passes are 

required to achieve the same weed elimination rate as with chemical weeding. 

 

Table 7. Weed Control cost comparison for the Herbicide Reduction Study in Sugar Beets 2025.  

 Broadcast spraying  
(100% herbicide = 

Control) 

Band spraying + 
Mechanical Weeding  

(50% herbicide) 
Herbicide Application (2x)   
Machinery costs (CHF/ha) 90 90 
Herbicide costs (CHF/ha) 94 47 
Labor costs (CHF/ha) 19 19 
Mechanical Weeding (3x)   
Machinery costs (CHF/ha) - 460 
Labor costs (CHF/ha) - 81 
Total Weed Control Costs (CHF/ha) 203 697 

 

When considering subsidies, which comprise bonus payments for reduced tillage both treatments 

(250 CHF/ha), and herbicide reduction bonus payments for band spraying application (250 

CHF/ha), the herbicide-reduced treatment turns out to be the more profitable treatment, as in 

addition to the yield advantage, the subsidies help to offset higher operating costs. Based on a 

national subsidy scheme, Swiss sugar beet growers are compensated with 2100 CHF/ha crop-

specific subsidies independent on the tillage or weed control regime applied, which is additionally 

supporting profitability of sugar beet production (Figure 1Figure 6).  

 

 

Figure 6. Gross margin including subsidies for the treatments of the herbicide reduction study in sugar beets. 
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CONCLUSIONS: 

¶ Results of this study show that competitive yield levels can also be achieved in herbicide 

reduced weed control regimes. 

¶ Although 50% savings for herbicide costs can be realized with band spraying, the addition 

of mechanical weeding still represents a disadvantageous solution from a profitability 

standpoint due to higher operating and labor costs (higher fuel and wear costs, higher work 

time requirements due to lower field efficiency) in comparison to conventional broadcast 

herbicide application.  

¶ Future studies on herbicide reduced weed control are required to determine the exact crop 

damage rate associated to mechanical weeding, and potential yield improvement and 

higher field efficiency with advanced row guidance systems such as the AI-based PTx 

RowPilot solution.   
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ȃȶȅ wġĖëēɍ ëûû  ëāëĂã Ĉâ  ëûûÀãÖ wġĦÒĸ ëĂ wĦãÀĖ ,ÖÖġĚ 
 

STUDY CONTACT:  

Nils Zehner ɏ AGCO Agronomy and Farm Solutions, Swiss Future Farm 

nils.zehner@agcocorp.com   

 

BACKGROUND: 

Strip-Till is a reduced tillage practice where the soil is only tilled in narrow strips where seeds will 

be planted, whereas the remaining part of the soil surface is left untilled and covered with residue 

of the previous crop. Strip-Till combines the benefits of conventional tillage and no-till with the aim 

of creating a loosened seedbed while maintaining soil structure and avoiding erosion and moisture 

losses. However, timing of Strip-Till operations is challenging, as the right conditions in terms of soil 

moisture need to be met, and seedbed requirements to enable optimum germination and crop 

development may vary significantly for different crops. Therefore, growers need to decide on the 

proper timing (fall, spring) and number of passes (one vs. multiple passes) being required to enable 

best planting conditions.       

 

OBJECTIVE: 

The objective of this study was to evaluate yield in sugar beets grown with different approaches 

for timing and number of tillage passes in a Strip-Till tillage system.  

 

STUDY DESIGN: 

The trial was carried out at the Swiss Future Farm in 2025 as a side-by-side strip trial. Strip-Tillage 

was done with a Horizon Ag SPX Strip-Till toolbar (Figure 7). The planting date was 4th April 2025 

with 100,000 seeds/ha at 50 cm row spacing. Weed control and fertilization was identical across 

all trial strips with a hybrid approach of band spraying and mechanical weeding and two in-season 

mineral fertilizer applications. The treatments that were compared are shown in Table 8.  

 

Table 8. Treatments of the timing of tillage study in sugar beets. 

Treatment Tillage Operations 

ST Spring (Control) 03/08/2025: Strip-Till pass w/ wing tine (12 cm depth) 

ST Fall + Spring 09/22/2024: Strip-Till pass w/ straight tine (25 cm depth) 
03/08/2025: Strip-Till pass w/ wing tine (12 cm depth) 

ST Fall + Pre-planting 09/22/2024: Strip-Till pass w/ straight tine (25 cm depth) 
04/03/2025: Strip-Till pass w/ wing tine (12 cm depth) 

 

mailto:nils.zehner@agcocorp.com
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Figure 7. Horizon SPX Strip-Till implement during field operation (left), wing tine with depth adjustment to 
create strips for later planting (right).  

 

RESULTS: 

The trial was harvested on October 17, 2024. The average yield level across all treatments was 

very low compared to the historic average of the location with an average dry matter yield of 77.9 

t/ha (Figure 8). 

 

 

Figure 8. Beet yield results of the timing of tillage study in sugar beets. 

    

A detailed results comparison is contained in Table 9. These results show that creating Strip-Till 

strips already in fall resulted in significant beet and sugar yield increases, whereas changes in 
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from the increase in beet yield (biomass), while differences in sugar content had a minor influence 

between the treatments of this study. 
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Table 9. Results overview of the timing of tillage study in sugar beets. 

 ST Spring  
(Control) 

ST Fall  
+ Spring 

ST Fall  
+ Pre-planting 

Beet yield (t/ha) 71.3 76.3 86.1 

Difference to control (%) 0 7.0 20.8 

Sugar content (%) 15.2 15.0 14.6 

Difference to control (%) 0 -0.2 -0.6 

Sugar yield (t/ha) 9.3 9.8 10.9 

Difference to control (%) 0 5.4 17.2 
 

 

ADDITIONAL OBSERVATIONS: 

Results of crop measurements in mid May (42 days after planting) showed that field emergence 

was significantly lower with 78% when only on Strip-Till pass was applied (ST Spring), which 

indicates less favorable seedbed conditions for seed-to-soil-contact and root development, where 

two-pass treatments had comparable high field emergence with 97% for ST Fall + Spring and 95% 

for ST Fall + Pre-planting. Measurements of growth stage show that faster crop development 

occurred in the ST Fall + Spring trial strip, as indicated by the high share of beets in 6-leaves stage 

(Figure 9).   

 

 

Figure 9. Results for growth stage measurements on 16th May 2025 (42 days after planting).   
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FINANCIALS: 

Table 10 shows a comparison of the financial results. Revenue is based on paid out sugar beet price 

as an index of beet yield, soil contamination, sugar content and extractability according to lab 

analysis after delivery to sugar factory. Operating costs include all machine, labor, and input costs. 

For the two-pass treatments, operating costs were higher for the ST Fall + Pre-planting treatment 

because of lower field efficiency (0.94 h/ha) for the second Strip-Till pass due to reduced driving 

speed to create a proper seedbed in comparison to the ST Fall + Spring treatment (0.72 h/ha). 

    

Including subsidies, which are comprised of crop-specific direct payments for sugar beets (2100 

CHF/ha) and bonus payments for reduced tillage (250 CHF/ha) and herbicide reduction (250 

CHF/ha) for all treatments, the highest gross margin was obtained for the treatments with two 

Strip-Till passes, which is 190 CHF/ha (ST Fall+Spring) and 621 CHF/ha (ST Fall+Pre-planting) than 

the control treatment with only one Strip-Till pass in springFigure 1.  

 

Table 10. Financial results of the timing of tillage study in sugar beets. 

 ST Spring  
(Control) 

ST Fall  
+ Spring 

ST Fall  
+ Pre-planting 

Revenue (CHF/ha) 4353 4655 5136 
Operating Costs (CHF/ha) 3632 3744 3794 
Gross Margin (CHF/ha) 721 911 1342 
Gross Margin + Subsidies (CHF/ha) 3321 3511 3942 
Difference to Control (CHF/ha) 0 190 621 

 

 

CONCLUSIONS: 

¶ Strip-Till with a two-pass regime that comprises the first pass to create strips already in fall 

and a second pass in spring instead of a one-pass regime with creating strips just before 

the planter pass in spring has shown as a preferential practice to enable higher yield in 

sugar beets. Additional operating costs for a second Strip-Till pass did not outweigh the 

higher revenue from yield under the conditions of our study.  

¶ Fall tillage in addition to spring tillage on the day before planting enabled an increase of 

beet yield by up to 21% and of sugar yield by up to 17% in comparison to the control 

treatment with only one Strip-Till pass in spring.  

 

 

Further information 

Strip-Till toolbar Horizon Ag SPX: 

https://www.horizonagriculture.com/spx  

 

https://www.horizonagriculture.com/spx
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ȃȶȆ wĈĖãèĦā ÀĚ ÀûġÖĖĂÀġëıÖ âĈĖÀãÖ âÖÖÒ âĈĖ ĚëûÀãÖ ÌĈĖĂ 
 

STUDY CONTACT:  

Nils Zehner ɏ AGCO Agronomy and Farm Solutions, Swiss Future Farm 

nils.zehner@agcocorp.com   

 

BACKGROUND: 

The Sorghum crop (Sorghum bicolor), also known as milo, which originates from Africa, is still a 

relatively unknown crop in Europe. Like corn, sorghum is a C4 plant and is adapted to arid and 

semi-arid conditions. Sorghum can be an interesting alternative to corn in certain situations: 

¶ Yield security in dry locations and years 

¶ Diversification of crop rotation 

¶ Lower susceptibility to diseases and pests (e.g., corn borer, corn rootworm, crows, and wild 

boars) 

¶ Short growing season 

¶ Low nutrient and soil requirements 

On the other hand, disadvantages associated with the Sorghum crop are: 

¶ Poor growth during periods of bad weather 

¶ Lower nutritional value than corn 

¶ Plant length (up to 4 m) and tendency to lodge 

¶ Hydrocyanic acid content 

 

 èÖ ãÖĂÖĖëÌ ġÖĖā ɘĚĈĖãèĦāə ÌĈıÖĖĚ Àûû ġĸēÖĚ Ĉâ āëûĈ. On the one hand, there is grain milo, which is 

grown for grain production, and milo varieties for animal feed. Forage sorghum is classified 

according to its potential for cutting. A distinction is made here between single-cut Sorghum 

bicolor and Sorghum saccaracum and multi-cut Sudan grasses (Sorghum sudanese). 

 

OBJECTIVE: 

The objective of this study was to investigate the suitability of sorghum as an alternative to silage 

corn in the crop rotation by assessing yield and feed quality obtained from three different single-

cut sorghum hybrids.  

 

STUDY DESIGN: 

The study was carried out on the Swiss Future Farm in 2025 as a side-by-side strip trial using a 

Precision Planting test planter in a field with reduced tillage regime (rototiller + Strip-Till) after 3- 

mailto:nils.zehner@agcocorp.com
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cut temporary grassland. Planting date was 17th June 2025 for all sorghum hybrids compared 

(Table 11Ɉȶ wÖÖÒ ĖÀġÖ ÀĂÒ ēûÀĂġëĂã ÒÖēġè ĲÖĖÖ ĚÖûÖÌġÖÒ ÀÌÌĈĖÒëĂã ġĈ ġèÖ ĚÖÖÒ ĚĦēēûëÖĖɛĚ 

recommendation for the planting date and climate of the trial location. Weed control and 

fertilization were identical across all trial strips with one herbicide application (Banvel 4S, 0.6 l/ha) 

and one fertilizer application (55.2 kg N/ha, applied as Urea 46% with 120 kg/ha). 

 

Table 11. Hybrids and planter settings applied for Sorghum Study 2025.  

Hybrid Genetics Row spacing 
(cm) 

Seed rate 
(seeds/ha) 

Planting 
depth (cm) 

ES Arigato Sorghum bicolor x Sorghum 
bicolor (BMR1 type) 

50 240,000  4.0 

KWS Kallisto Sorghum bicolor x Sorghum 
sudanese (Sudan grass 
crossbreed) 

50 200,000  4.0 

ES Willy Sorghum bicolor (grain type) 50 300,000  3.0 
1Brown Midrib (BMR) hybrid sorghum developed through traditional breeding characterized by low lignin content and a 
brown midrib on the leaves (due to BMR-6 gene), resulting in higher digestibility, increased palatability, and better 
energy utilization for livestock to increase milk and meat production. 

 

The specific hybrids were selected to evaluate potential advantages by high yield potential 

combined with high feed quality (ES Arigato), high yields and good ensilability due to high dry 

matter content (KWS Kallisto), and short stature for easier harvesting combined with high drought 

tolerance (ES Willy). 

 

 

Figure 10. Maturing sorghum crop mid of September (left) and boundary between sorghum hybrids KWS 
Kallisto and ES Willy mid of August (right) on the trial plot.  
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RESULTS: 

The trial was harvested for silage on 6th November 2025 with a forage harvester and silage corn 

header. Figure 11 summarizes the results of yield measurements and as a reference also contains 

silage corn yield data from the same location and harvest year. Fresh mass yield ranged between 

25-42 t/ha, with only one hybrid (KWS Kallisto) having comparable fresh mass yield level as silage 

corn. The dry matter content of sorghum ranged between 22-27% and was significantly lower than 

the targeted dry matter content of approx. 35% for silage corn. Therefore, the obtained sorghum 

dry matter yield ranged between 6-11 t/ha, which is one third to half of the expected dry matter 

yield of silage corn in the average of the study location. Despite the late harvest date, the targeted 

dry matter content of approx. 28ɏ32% for optimum silage quality in sorghum could not be 

achieved during 142 growing days under the temperate climate and clayey, colder soil conditions 

of the study location. Overall, there was a clear advantage for the Sudan grass crossbreed type 

(KWS Kallisto) for yield and dry matter over the BMR-type (ES Arigato) and grain type (ES Willy) 

of sorghum. 

 

 

Figure 11. Yield data overview of the Sorghum Study 2025. 

 

ADDITIONAL OBSERVATIONS: 

After harvest with forage harvester, sorghum was stationary baled as round bale silage using an 

Orkel MP2000 corn baler individually for each trial strip. Samples for lab analysis of feed value 
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parameters were taken from the silage bales of each hybrid after a fermentation period of 9 weeks 

on 12th January 2026 and compared to silage corn analysis values from the same farm (Table 12).  

 

Results show that sorghum hybrids ES Arigato and ES Willi deliver the best Net Energy for Lactation 

(NEL) and therefore have the highest feed value for milk production. ES Arigato as Brown Midrib 

type benefits from a very low lignin content (ADL 17 g/kg DM), which greatly increases fiber 

digestibility. KWS Kallisto as Sudan grass crossbreed falls significantly behind due to its high ADF 

(423 g/kg DM) and ADL (35 g/kg DM) values, which inhibit the digestibility of cell walls. The grain-

type sorghum ES Willy compensates for its slightly higher fiber content with a very high crude 

protein content (133 g/kg DM), which supports the overall feed value. The comparison reveals clear 

differences: silage corn has a significantly higher energy value than the sorghum samples with 6.6 

MJ NEL/kg DM. This is mainly due to the extremely low ADF content of 196 g/kg DM in corn 

compared to the sorghum varieties (352ɏ423 g/kg DM). 

 

Table 12. Feed quality results after lab analysis for the Sorghum Study 2025. 

Parameter ES Arigato 
(BMR type) 

KWS Kallisto 
(Sudan grass 
crossbreed) 

ES Willy 
(grain type) 

MAS 275.L 
(Silage Corn) 

DM1 content (%) 24.6 24.5 24.7 40.5 

pH value 4.1 4.7 4.3 3.9 

Crude Protein (g/kg DM) 102 84 133 67 

NDF2 (g/kg DM) 663 686 624 358 

ADF3 (g/kg DM) 357 423 352 196 

ADL4 (g/kg DM) 17 35 30 11 

Crude Ash (g/kg DM) 65 63 81 32 

Crude Fat (g/kg DM) 32 24 26 29 

NEL5 (MJ/kg DM) 5.5 4.7 5.4 6.6 
1 DM = Dry matter 
2 NDF = Neutral Detergent Fiber is a measure of the total content of indigestible cell wall components (cellulose, 
hemicellulose, lignin) in forage feed. A lower NDF value indicates higher feed quality and energy concentration. 
3 ADF = Acid Detergent Fiber describes the proportion of the most indigestible cell wall components (lignin and 
cellulose) in feed. A high ADF value indicates lower digestibility and energy yield. 
4 ADL = Acid Detergent Lignin describes the lignin content in feed samples. Lignin is the most indigestible component 
of the plant cell wall, a high ADL value indicates lower digestibility. 
5 NEL = Net Energy Lactation; the amount of energy in Mega Joule in a feed which is available for milk production. 
 

Figure 12 shows the milk production potential (kg milk/ha) in a calculational consideration based 

on the dry matter yield and energy density (Net Energy Lactation; requirement: 3.28 MJ NEL/kg 

milk) found in this study.  
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Within the range of hybrids compared, the milk production potential on a per hectare basis was 

significantly lower for sorghum with only 28.6-44.2% of the potential that can be expected from 

silage corn. 

 

 

Figure 12. Milk production potential (kg/ha) based on energy content (Net Energy Lactation) in the Sorghum 
Study 2025.  

 

FINANCIAL: 

Table 13 shows the financial analysis for the yield obtained from the different trial strips, incl. an 

on-farm comparison with silage corn with similar tillage and crop care regime. Revenue of sorghum 

is based on a price of 43.50 CHF/ton fresh mass derived from assumptions for silage corn 

èÀĖıÖĚġÖÒ Ĳëġè ʑȅȂʛ 3^ ÌĈĂġÖĂġȶ eēÖĖÀġëĂã ÌĈĚġĚ ëĂÌûĦÒÖ Àûû āÀÌèëĂÖȷ ûÀËĈĖȷ ÀĂÒ ëĂēĦġ ÌĈĚġĚȶ 

Subsidies, which comprise bonus payments for the reduced tillage practice (Strip-Till) on the trial 

plot amount to 250 CHF/ha for all treatments compared.  

 

Based on these assumptions, the calculations show that from a profitability standpoint the most 

advantageous alternative to silage corn was growing the Sudan grass crossbreed sorghum KWS 

Kallisto that had the lowest yield reduction in comparison to silage corn.  
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Table 13. Financial results of the Sorghum Study 2025. 

 ES Arigato KWS Kallisto ES Willy Silage Corn  
MAS 275.L 

 (Reference) 

Revenue (CHF/ha) 1377 1810 1100 2558 

Operating Costs (CHF/ha) 1396 1355 1441 2008 

Gross Margin (CHF/ha) -19 455 -341 550 

Gross Margin + Subsidies 
(CHF/ha) 

231 705 -91 800 

Difference to Reference 
(CHF/ha) 

-596 -95 -891 0 

 

Based on the specific yields for the sorghum varieties and the reference corn silage (67 g/kg DM 

crude protein, 18.1 t/ha DM yield), a comparison of net protein yield per hectare was made based 

on the following calculation basis: 

¶ Reference corn: 1,212.7 kg crude protein per hectare (18,100 kg DM x 0.067). 

¶ Price of protein concentrate: approx. 0.79 CHF/kg (based on soybean meal 44% protein, 

corrected to pure protein approx. 1.80 CHF/kg protein equivalent). This value represents 

the savings (or additional costs) when protein concentrate is removed from or added to 

the ration. 

Results show that sorghum varieties do not offer an advantage in terms of protein yield per hectare 

over silage corn despite their higher protein content (Table 14). 

 

Table 14. Comparison of net protein yield per hectare for the Sorghum Study 2025. 

Hybrid Dry Matter 
yield (t/ha) 

Crude 
Protein (g/kg 

DM) 

Protein yield 
(kg/ha) 

Difference to 
silage corn 

(kg/ha) 

Difference to 
silage corn 
(CHF/ha) 

Silage Corn 
(Reference) 

18.1 67 1212.7 0 0 

Sorghum               
ES Arigato 

7.0 102 714.0 -498.7 -898 

Sorghum 
KWS Kallisto 

11.2 84 940.8 -271.9 -489 

Sorghum             
ES Willy 

6.3 133 837.9 -374.8 -675 

 

Due to the very high dry matter yield per hectare (18.1 t/ha), silage corn provides more protein per 

hectare than the sorghum varieties with their lower yields (6.3ɏ11.2 t/ha), despite its lower protein 

concentration per kg of feed. In a differentiation of the sorghum hybrids, KWS Kallisto performs 
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best of the three varieties, as its higher dry matter yield partially compensates for its lower protein 

content. Although sorghum ES Willy has the highest protein concentration (133 g/kg DM), it cannot 

compensate for its yield deficit of almost 12 t/ha DM compared to silage corn. Under the given 

yield conditions, dairy farmers would have to spend between CHF 489 and CHF 898 per hectare 

of sorghum on additional protein concentrates to achieve the same protein level as with silage 

corn. 

 

CONCLUSION: 

The comparison of the three sorghum hybrids with silage corn in this study shows the following 

consequences for growing and feeding: 

¶ All sorghum hybrids fall behind silage corn in terms of energy content, silage corn (6.6 MJ 

NEL/kg DM) provides approx. 15ɏ30% more energy than the sorghum hybrids (4.7ɏ5.4 MJ 

NEL). To maintain stable milk yield, it is essential to supplement sorghum with more grain 

or grain corn as energy feed. 

¶ The feed value of sorghum may differ significantly between the hybrid types: a variety such 

as Sudan grass crossbreed KWS Kallisto (high lignin content) is so low in energy that it is 

ÀûāĈĚġ ĈĂûĸ ĚĦëġÀËûÖ ÀĚ ɘĚġĖĦÌġĦĖÀû âÖÖÒə âĈĖ ÒĖĸ ÌĈĲĚ ĈĖ ĸĈĦĂã ÌÀġġûÖȷ whereas the Brown 

Midrib type ES Arigato (low lignin content) is closest to silage corn in terms of energy and 

is the better choice for high-performance cows but does not achieve the same yield per 

hectare due to lower DM yields. A grain type hybrid such as ES Willy contains almost twice 

as much crude protein as silage corn and has potential to replace expensive protein feed 

(e.g., soybeans, canola) in the ration, however the expected lower dry matter yield per 

hectare must then be compensated with more crop area. 

¶ From a growing strategy standpoint, sorghum can secure the forage feed supply in dry 

drought years when corn yields can drop drastically (approx. -40%), while sorghum delivers 

more stable yields with 30% less water and can then be superior in terms of land use. 

Contrary, sorghum often has to be harvested later, which can affect the soil structure by 

increased soil compaction caused by harvesting traffic in wet autumns. 

In an overall conclusion, growing sorghum might be a suitable approach for farms that have an 

increased drought risk with potentially high yield losses in silage corn. For farms targeting maximum 

energy density and milk production potential from small field area, silage corn is preferential, 

provided that the water supply is secure. 

 

Further information on sorghum hybrids: 

ES Arigato: https://lidea-seeds.com/products/arigato  

KWS Kallisto: https://www.kws.com/de/de/produkte/sorghum/sortenuebersicht/kws-kallisto/  

ES Willy: https://lidea-seeds.de/products/es-willy   

https://lidea-seeds.com/products/arigato
https://www.kws.com/de/de/produkte/sorghum/sortenuebersicht/kws-kallisto/
https://lidea-seeds.de/products/es-willy
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ȃȶȇ °ÀĖëÀËûÖ sÀġÖ pĈēĦûÀġëĈĂ wġĦÒĸ ëĂ wëûÀãÖ -ĈĖĂ 
 

STUDY CONTACT:  

Nils Zehner ɏ AGCO Agronomy and Farm Solutions, Swiss Future Farm 

nils.zehner@agcocorp.com   

 

OBJECTIVE: 

The objective of this study was to evaluate yield and operating costs in silage corn planted at flat 

rate compared to variable rate plant population planted with two different approaches: 1) Sensor-

based in real time with Precision Planting vSetʤ Organic Matter Control and SmartFirmerʤ soil 

sensor readings and 2) Prescription map based on Agricircle DORA software with satellite-based 

soil organic carbon mapping1  (Figure 13). 

       

 
 

 

Figure 13. Precision Planting SmartFirmer soil sensor for planter attachment and population setting based 
on organic matter measurements on the 20/20 Gen 3 planter terminal (left) and Prescription map creation 
based on satellite imagery in the Agricircle DORA software and trial treatments displayed on planter 
terminal (right).   

 

STUDY DESIGN: 

The study was carried out on the Swiss Future Farm in 2025 as a side-by-side strip trial in a field 

with heterogeneous soil conditions in texture, moisture, and organic matter. Planting date was 16th 

May 2025. The hybrid planted was MAS 275.L. The Precision Planting OM Control mode 

automatically adjusts planted population based on the organic matter content measured by the 

mailto:nils.zehner@agcocorp.com
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SmartFirmer soil sensors according to user-defined thresholds. The planted population was set to 

92,000 seeds/ha as base population (also used for flatrate population treatment) and adjusted 

based on organic matter content (OM%) measured by SmartFirmer soil sensors for the trial strip 

with Variable Rate planted population. The prescription map was created based on soil organic 

carbon values indicated by the Agricircle DORA software. The settings shown in Table 15 were 

compared. 

 

Table 15. Planter settings applied for the variable rate population study in silage corn.  

Treatment Planting Depth Planted Population 

Flatrate 5.1 cm 92,000 seeds/ha 

Prescription Map 5.1 cm 75,000-105,000 seeds/ha 

SmartFirmer 5.1 cm 82,000-102,000 seeds/ha 

 

RESULTS: 

The trial was harvested on 17th October 2025. Figure 14 summarizes the results of yield 

measurements. Fresh mass yield was higher for the flat rate treatment, however for silage corn it 

is important to compare results on dry matter basis. The dry matter content is essential for 

calculating rations for dairy cattle, as it indicates the yield amount with actual nutritional value for 

feeding, regardless of the variable water content. Due to higher dry matter content, the Variable 

Rate population provided a dry matter yield advantage of 0.2 tons/ha for both variable treatments, 

which represents a yield increase by 1.1%.    
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Figure 14. Results overview of variable rate population study in silage corn. 

 

Based on as-applied planter data, seed cost savings of 29 CHF/ha were generated using the 

Prescription Map approach, whereas variable planting with SmartFirmer did not result in significant 

seed cost savings (Table 16). 

 

Table 16. Planted population and seed costs for the treatments of the variable rate population study in silage 
corn.  

Treatment Seeds/ha (n) Seed Costs (CHF/ha) Difference to Control 
(CHF/ha) 

Flatrate (Control) ȋȅɛȊȂȆ 272 0 

Prescription Map ȊȅɛȊȋȉ 243 29 

SmartFirmer ȋȅɛȇȆȄ 271 1 

 

ADDITIONAL OBSERVATIONS: 

Differences in nutritional value were analyzed via lab analysis of feed samples taken at harvest 

(Table 17). High feed value is indicated by a combination of high energy (NEL), high digestibility 

(ELOS), and good starch availability (CSPS). Results show that slightly higher feed value was found 

for silage corn planted with Precision Planting SmartFirmer, and that the Corn Silage Processing 

Score (CSPS) as an indicator for kernel processing by the forage harvester, was on a very satisfying 

level with >70% for all treatments.  
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Table 17. Feed quality results after lab analysis for the variable rate population study in silage corn. 

Treatment DM1 
content (%) 

Starch 
(% of DM) 

ELOS2  
(%) 

CSPS3  
(%) 

NEL4  
(MJ/kg DM) 

Flatrate (Control) 41.0 39.6 74.3 74.2 6.8 

Prescription Map 41.8 38.9 74.1 73.5 6.7 

SmartFirmer 42.8 41.2 75.0 71.9 6.8 
1 DM = Dry matter 
2 ELOS = Enzyme soluble organic matter; parameter for digestibility of forage feed in ruminant nutrition. 
3 CSPS = Corn Silage Processing Score; the larger the CSPS, the better the corn kernels are processed in the silage 
and the better the animal can utilize the starch. 
4 NEL = Net Energy Lactation; the amount of energy in Mega Joule in a feed which is available for milk production. 
 
 

FINANCIAL: 

Table 18 shows the revenue obtained from the different trial strips, assuming a silage corn price of 

58 CHF/ton fresh mass for silage corn harvested with >40% DM content. Operating costs include 

all machine, labor, and input costs. Technology costs were considered in a farm-specific approach 

for Swiss Future Farm (80 hectares agricultural land) for Prescription Map application (software 

subscription 5.00 CHF/ha + soil sampling 4.60 CHF/ha = 9.60 CHF/ha) and SmartFirmer soil 

sensors (depreciation 4.50 CHF/ha). Subsidies, which comprise bonus payments for the reduced 

tillage practice with Strip-Till on the trial plot amount to 250 CHF/ha for all treatments compared. 

Due to highest revenue based on fresh mass yield, the obtained gross margin was highest for 

planting with flat rate population. Revenue loss due lower fresh mass yield level could not be offset 

by seed savings for the Variable Rate population treatments, resulting in up to 81 CHF/ha lower 

gross margin.   

 

Table 18. Financial results of the variable rate population study in silage corn. 

 Flat Rate  
92,000 

seeds/ha 
(Control) 

Prescription 
Map 

75-105,000 
seeds/ha 

SmartFirmer  
82-102,000 

seeds/ha 

Revenue (CHF/ha) 2558 2539 2482 

Operating Costs (CHF/ha) 2008 1990 2013 

Gross Margin (CHF/ha) 550 549 469 

Gross Margin + Subsidies (CHF/ha) 800 799 719 

Difference to Control (CHF/ha) 0 -1 -81 
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CONCLUSION: 

Various research studies have long stated that Variable Rate population is most beneficial in fields 

with high variability in soil fertility, moisture, and slope, allowing for higher populations in productive 

areas and lower, safer rates in high-stress, low-productivity areas. However, under the conditions 

of the trial siteɐÌèÀĖÀÌġÖĖëĽÖÒ Ëĸ ĚāÀûûȷ âĖÀãāÖĂġÖÒ âëÖûÒĚ Ĉâ ʑȇ èÖÌġÀĖÖĚɐthe advantages of 

Variable Rate population may not materialize because of limited inȤfield variability. 

 

In this study, Variable Rate population produced a 1% yield increase over flatȤrate planting, 

aligning with earlier research that likewise reported modest gains of 1ɏ3%. Economically, there is 

a risk that the yield gain may be outweighed by the additional costs associated with Variable Rate 

technology. Therefore, depending on field conditions, growers may achieve better profitability by 

using a flatȤrate population and relying on other technologiesɐsuch as systems that ensure 

consistent seed placement, uniform planting depth, and improved soilȤmoisture conservationɐto 

optimize yield. 

 

OnȤfarm experimentation using test plots in selected fields can help farmers determine whether 

Variable Rate population provides a measurable benefit, provided that field zones are accurately 

defined using robust data such as historical yield maps and soil surveys to create reliable 

prescriptions.    

 

 

References: 

1 Yuzugullu, O., Fajraoui, N., Don, A., & Liebisch, F. (2024). Satellite-based soil organic carbon 
mapping on European soils using available datasets and support sampling. Science of Remote 
Sensing, 9, 100118. https://www.sciencedirect.com/science/article/pii/S2666017224000026  
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ȃȶȈ ȇȂÌā sĈĲ wēÀÌëĂã ëĂ -ĈĖĂ 
 

CONTACT 

Florian Bachmann, Arenenberg, florian.bachmann@tg.ch 

Philipp Hanhart, Hanhart Agrartechnik, hanhartagrartechnik@shinternet.ch 

 

BACKGROUND 

In corn cultivation, a row spacing of 75 cm has become the standard. However, with the 

introduction of row-independent corn harvesters or corn harvesters designed for other row 

spacings, farmers are no longer limited to this standard spacing. The Bavarian State Research 

Center for Agriculture (LfL Bayern) and Kiel University of Applied Sciences have recently 

conducted comparisons of different row spacings. It is assumed that narrower row spacings, in 

particular, result in better nutrient utilization, greater root penetration, higher resistance to 

drought stress, and reduced soil erosion. Some measurable results included reduced evaporation 

due to earlier canopy closure, a 10% yield increase for silage corn in the hot year of 2022, lower 

dry matter content in silage corn, higher root penetration indices, and lower residual nitrate levels. 

The cited literature is listed at the end of this report. 

 

 
Figure 15. Visual representation of different row spacings 

 

Figure 15 illustrates why it is reasonable to assume that (with an identical seeding rate of 80,000 

plants/ha) individual plants have more soil available when row spacing is narrower. Within the row, 

the plants have more space and thus compete less with one another; between rows, they need to 

cover less distance to achieve full root penetration. Perfect distribution would be achieved with a 

row spacing of 35.4 cm; the plant population would then be arranged in a square pattern (at a 

mailto:florian.bachmann@tg.ch
mailto:hanhartagrartechnik@shinternet.ch
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population density of 80,000 plants/ha). A row spacing of 50 cm in corn would have another 

decisive advantage: the row spacing across various field crops would then be uniform. A 50 cm row 

spacing can be used for sugar beets, sunflowers, rapeseed, and, of course, corn. The same 

machinery (seeders and cultivators) can thus be used across multiple crops and over a larger area, 

allowing for better utilization of the equipment or enabling faster amortization of more expensive 

machinery (camera-equipped cultivators). 

 

OBJECTIVES 

The experiment examines the extent to which assumptions and findings from the literature can be 

replicated. Field emergence, canopy closure, soil nitrate content, weed pressure, and yield are 

evaluated. 

 

TRIAL DESIGN 

The experiment was initiated by Philipp Hanhart and conducted on one of his fields. The field covers 

ȅȶȊȉ èÖÌġÀĖÖĚ ÀĂÒ ëĚ ûĈÌÀġÖÒ ĂĈĖġèÖÀĚġ Ĉâ ȊȄȇȆ ,ÀĚÀÒëĂãÖĂ Àġ ȆȉʥȆȂɡȅȂȶȈɘ_ ȊʥȆȇɡȄȂȶȄə7ȶ The 

trial was set up as a strip trial, divided into 12 strips, each 12 m wide. At the southern edge of the 

field is a border strip approximately 6 m wide that is no longer part of the trial area. The following 

factors were compared: row spacing (75 cm vs. 50 cm), weed management (mechanical vs. 

chemical), and three different seeding rates (75,000, 85,000, and 95,000 seeds per hectare). 

These combinations resulted in the 12 variants. Figure 16 shows the field layout. 

 

 
Figure 16. Trial design 
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The previous crop was sugar beets. The following cultivation measures were carried out: 

ɀ    ȂȆɃȄȅɃȄȇ Ȇȃ āȫ Ĉâ ĚĲëĂÖ āÀĂĦĖÖ 

ɀ    ȂȇɃȂȅɃȄȇ GÀĖĖĈĲëĂã 

ɀ    ȂȇɃȃȄɏ13/25 Seeding; Pioneer 9610 

ɀ    ^Àĸ ȃȅȷ ȄȂȄȇȸ sĈûûëĂã 

ɀ    ^Àĸ ȃȉȷ ȄȂȄȇȸ GÀĖĖĈĲëĂã ʈ ȃȂȂ ùãɃèÀ ĦĖÖÀ 

ɀ    ^Àĸ ȄȂȷ ȄȂȄȇ AëĖĚġ ÖāÖĖãÖĂÌÖ 

ɀ    TĦĂÖ Ȉȷ ȄȂȄȇ wÖÌĈĂÒ èÀĖĖĈĲëĂãȷ èÖĖËëÌëÒÖ-free strips only 

ɀ    TĦĂÖ ȃȄȷ ȄȂȄȇ  ĖÖÀġāÖĂġ Ĉâ èÖĖËëÌëÒÖ ĚġĖëēĚ 

ɀ    TĦĂÖ ȃȅȷ ȄȂȄȇ ±ÖÖÒëĂã Ĉâ èÖĖËëÌëÒÖ-free strips 

ɀ    _ĈıÖāËÖĖ ȃȅȷ ȄȂȄȇ GÀĖıÖĚġ 

 

RESULTS 

Field emergence: 

The field survey was conducted twice because the actual plant densities recorded during the first 

count at the end of May were unexpectedly low. 

 

Table 19. Field emergence 

Row 

Spacing 

Weed 

Control 

Planted 

population 

Measurement 

05/28/2025  

Measurement 

09/20/2025  

Measured 

population 

(avg.) 

% Group 

50 mechanical 75'000 75'000 68'333 71'667 96% green 

50 mechanical 85'000 78'333 83'333 80'833  95% red 

50 mechanical 95'000 86'667 83'750 85'208  90%  - 

50 chemical 75'000 75'000 71'667 73'333 98% green 

50 chemical 85'000 81'667 71'667 76'667 90%  - 

50 chemical 95'000 85'000 86'667 85'833  90%  - 

75 mechanical 75'000 61'110 58'889 59'999  80%  - 

75 mechanical 85'000 76'665 71'111 73'888 87% green 

75 mechanical 95'000 89'998 71'111 80'554  85% red 

75 chemical 75'000 71'109 56'667 63'888  85%  - 

75 chemical 85'000 65'554 58'889 62'221 73%  - 

75 chemical 95'000 77'776 80'000 78'888 83% red 

 

Particularly at a row spacing of 75 cm, the number of plants that actually emerged was in some 

cases significantly lower than the target number. On average, field emergence was 93% at a row 

spacing of 50 cm and 82% at a row spacing of 75 cm. This difference makes it impossible to directly 
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compare individual target seeding rates in the following analysis. Therefore, two groups with similar 

effective seeding rates are formed to compare the two row spacings. The cause of this difference 

is likely to be found in the seeding technique; the two machines were probably not set exactly the 

same. 

Plant development at the end of May was very uniform overallɐthe developmental stage was 

predominantly between the first and second fully developed leaves. Isolated instances of feeding 

damage occurred only to a limited extent and were evenly distributed. 

 

Weed pressure: 

Surveys were conducted on June 27, 2025, and September 20, 2025. Weed pressure was rated on 

a scale from 0 (no or very few weeds) to 5 (high weed infestation). 

 

Table 20. Weed pressure 

 
 

Treatment 06/27/2025  09/20/2025  Average 

1 RA50, Mechanical, 85'000 1/5 0/5 0.5/5 

2 RA75, Mechanical, 75'000 1/5 3/5 2/5 

3 RA75, Chemical, 85'000 1/5 1/5 1/5 

4 RA50, Mechanical, 95'000 2/5 3/5 2.5/5 

5 RA50, Chemical, 85'000 0/5 2/5 1/5 

6 RA50, Chemical, 95'000 0/5 0/5 0/5 

7 RA75, Chemical, 95'000 0/5 0/5 0/5 

8 RA75, Mechanical, 85'000 4/5 4/5 4/5 

9 RA75, Mechanical, 95'000 4/5 4/5 4/5 

10 RA50, Mechanical, 75'000 3/5 3/5 3/5 

11 RA75, Chemical, 75'000 1/5 3/5 2/5 

12 RA50, Chemical, 75'000 1/5 3/5 2/5 

 

The hoed plots tended to show more weed growth (score of 2.7, compared to a score of 1 for 

chemical weed control), though the results were not consistent. In some test plots, weeding or 

hilling apparently did not work optimally. Overall, however, weed pressure was generally low. 

Averaged across row spacings, weed infestation was slightly lower at 50 cm (score 1.5 vs. 2.2). 

 

Crop establishment and nutrient utilization: 

To assess plant density and canopy cover, the field was surveyed manually using a drone, and the 

images were analyzed for their respective green and brown components (leaves and stems). 

However, this method did not yield usable results; in future trials, the field must be systematically 

flown over and a full-area orthomosaic created, which can then be evaluated. 
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To assess nutrient uptake, soil samples were collected at two time points for 4 of the 12 variants 

(at 5 random locations), and the nitrate content was analyzed using a Nitracheck 404. Here, too, 

no usable results were obtained; presumably, more sampling points and a more precise analytical 

method are needed to draw any conclusions. 

 

Yield: 

The corn was harvested on November 13, 2025. The harvest was carried out by Philipp Hanhart 

using a New Holland CR 8.80. Yield mapping was used during harvesting, and the analysis and 

differentiation of the individual test plots were performed using this same yield mapping. In the 

trailers, the corn was separated according to 50 cm and 75 cm row spacing, so the yield per row 

spacing and the total yield are known. 

 

Table 21. Yields by weighing slip 

sĈĲ 

ĚēÀÌëĂãȸ 

 ĖëÀû ÀĖÖÀ  

ɇÀûû ġĖÖÀġāÖĂġĚɈȸ 

·ëÖûÒ ĲÖġ 

ɇ±ÖëãèëĂã ĚûëēɈȸ 

^ĈëĚġĦĖÖȸ ·ëÖûÒɃèÀ 

ÒĖĸȸ 

·ëÖûÒɃèÀ 

ëĂ ʛ 

ȇȂ Ìā ȃȶȈȋ èÀ ȄȈɡȉȅȋ ùã ȅȅȶȇ ʛ ȃȂȶȇ ġɃèÀ ȋȉȶȇ ʛ 

ȉȇ Ìā ȃȶȈȉ èÀ ȄȈɡȊȃȉ ùã ȅȄȶȊ ʛ ȃȂȶȊ ġɃèÀ ȃȂȂʛ 

 

Based on the weighing slips and adjusted for 100% dry matter, the yield at a row spacing of 50 cm 

was 2.5% lower compared to a row spacing of 75 cm. 

 

Individual yields for the variants are calculated from the yield mapping. To do this, the raw data 

from the yield mapping is compared with the weighing slips (corrected for the difference from the 

actual weight) and adjusted for area (interpolated using the measured distances of the separately 

harvested headland). This results in the following yield map (red zones with lower yield, blue zones 

with higher yield, parameter: yield/area, wet): 



Swiss Future Farm ɏ Annual Report 2025  
 

 
38 

 
Figure 17. Yield map 

 

Table 22. Yield, calculated per treatment 

Treatment: Name: Yield [t/ha]: Yield [%]: 

1 RA50.85.HA 16.41 103.2% 

2 RA75.75.HA 16.34 102.7% 

3 RA75.85.HE 16.73 105.2% 

4 RA50.95.HA 16.39 103.1% 

5 RA50.85.HE 16.48 103.6% 

6 RA50.95.HE 15.87 99.8% 

7 RA75.95.HE 16.64 104.6% 

8 RA75.85.HA 15.68 98.6% 

9 RA75.95.HA 15.21 95.6% 

10 RA50.75.HA 14.38 90.4% 

11 RA75.75.HE 15.62 98.2% 

12 RA50.75.HE 14.49 91.1% 

 

 

Table 22 shows the yields for each treatment. RA stands for row spacing (50 cm vs. 75 cm), the 

second number for the target seeding rate (75,000, 85,000, and 95,000), and HA and HE stand 

âĈĖ ɘèĈÖëĂãə ÀĂÒ ɘèÖĖËëÌëÒÖȷə ĖÖĚēÖÌġëıÖûĸȶ ±ëġè ġĲĈ ÖķÌÖēġëĈĂĚ ɇs!ȇȂȷ ȉȇȷ G!ȷ and HE), there are 

no significant deviations. It is noticeable that there is more of a gradient across the field than clear 
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differences between the individual variants. The yield mapping also correlates relatively well with 

the OneSoil productivity map. The zones with lower yields tend to be located in the southern part 

of the plot on both maps. Note: The OneSoil map does not have the same area as the yield map 

ÀĂÒ ÌĈıÖĖĚ ġèÖ ÖĂġëĖÖ âëÖûÒ ÖÒãÖĚ ÀĂÒ èÖÀÒûÀĂÒĚȷ ĲèëÌè ëĚ Ĳèĸ ĚëãĂëâëÌÀĂġûĸ āĈĖÖ ɘēĈĈĖə ĽĈĂÖĚ ÀĖÖ 

included. Furthermore, it has a much coarser resolution than the yield map. 

 

Figure 18. Comparison of yield mapping (left) and the OneSoil productivity map (right) 

  
 

 èÖ ıÀĖëĈĦĚ ÖķēÖĖëāÖĂġÀû ġĖÖÀġāÖĂġĚ ÒĈ ĂĈġ ÀûĲÀĸĚ èÀıÖ ġèÖ ĚÀāÖ ûÖıÖû Ĉâ ɘēĖĈÒĦÌġëıëġĸə ÀıÀëûÀËûÖ 

ġĈ ġèÖāȶ  èëĚ ĲĈĦûÒ ËÖ ëāēĈĚĚëËûÖ ġĈ ëāēûÖāÖĂġ ÖķēÖĖëāÖĂġÀûûĸȷ ÀĂÒ ġèÖ ɘēĖĈÒĦÌġëıëġĸə âÀÌġĈĖ āĦĚġ 

also be viewed critically, as calculating it is highly complex. For example, not all crops respond 

identically to soil properties or water availability. Where one crop performs above average in one 

location in the field, another crop may perform below average. Nevertheless, the extent to which 

the productivity map might have influenced the trial results was investigated. 

 

Table 23. Distribution of productivity zones across row spacings 

Zone 0.90 0.97 0.99 1.00 1.01 1.03 1.04 

RA50 14.2% 9.4% 16.3% 11.1% 10.5% 14.6% 23.9% 

RA75 11.4% 14.1% 14.6% 8.7% 17.4% 17.5% 16.3% 

 

Table 23 shows the percentage of the total area allocated to each zone. RA50 has a significantly 

larger share of the area in the highest productivity zone (23.9%) than RA75, but a significantly 

smaller share in the second- and third-highest productivity zones. Overall, however, both variants 

had around 50% of the area in the top three productivity zones (RA50 49.0% and RA75 51.2%). 

This could explain part of the small yield increase associated with the 75 cm row spacing. 

 

Even when the type of weed control is excluded and only variants with comparable plant density 

after emergence are compared, no significant differences can be observed. 
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Measurements of ear and plant weights: 

Prior to harvest, measurements were taken of the number of ears per acre, ears per plant, kernels 

per ear, ear weight, and dry matter content. Although isolated differences were observed, the 

harvest ultimately showed that, overall, no significant difference between the two row spacings was 

detectable. Therefore, a detailed list of the results is not provided. 

 

CONCLUSION AND OUTLOOK 

Under the given conditions and based on the available data, no yield differences were observed 

between row spacings. The 2.5% increase in yield, as indicated by the weighing slip, at a row 

spacing of 75 cm may be explained by the fact that a marginally larger area was located in more 

productive zones. For the other parameters examined, differences and trends were occasionally 

observed, but none of these were ultimately relevant to yield. It would be worthwhile to repeat the 

experiment, especially in a dry year. This would allow for an investigation into whether better 

utilization of the soil or soil moisture results from narrower row spacing or more uniform distribution 

within the field. The experiment will be repeated in 2026, with fewer different variants but with 

replicates. Soil cover will be determined using an orthomosaic. This will allow any differences to be 

identified more reliably (Beyer, 2026). 
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ȃȶȉ pÖÀĂĦġ ÌĦûġëıÀġëĈĂ 
 

CONTACT 

Florian Bachmann, Arenenberg, florian.bachmann@tg.ch 

Stephan Gysi, Hof Rinderbrunnen, stephan_gysi@bluewin.ch 

Simon Bolli, 3folium GmbH, simon.bolli@3folium.ch 

 

BACKGROUND AND PROJECT OBJECTIVES 

The experimental cultivation of peanuts is intended to open up new opportunities for agricultural 

businesses. Given the growing demands for profitability, sustainability, and market adaptability, 

diversification offers an opportunity to meet these needs. New crops provide the chance to expand 

crop rotations in a targeted manner, spread risks, and at the same time capitalize on trends such 

as the rising demand for plant-based protein sources. Based on an idea by Nicolas Helmstetter 

(GVS Agrar AG), this project is testing a new approach to cultivation. The seeds come from 

Stephan Gysi of the Rinderbrunnen farm, who has been conducting his own variety trials for some 

time and is thus laying an important foundation for this initiative. Initial experiences show that even 

in Thurgau and western Switzerland, a few farms are testing peanut cultivation and are thus doing 

pioneering work. However, the focus of this experimental cultivation is not solely on the peanut 

crop itself, but rather on the idea of consciously breaking new ground. The goal is to sharpen 

awareness of alternative possibilities and to demonstrate that innovation often begins beyond the 

familiar. Farms should be encouraged to identify their own interests and potential niches and 

actively pursue them - regardless of whether this ultimately involves peanuts or entirely different 

crops. 

 

TRIAL DESIGN 

For the first cultivation trial, just under 10 acres of artificial grassland on the Mühlewies plot were 

plowed on May 14, 2025, and then harrowed. The Kalina variety was sown at a seeding rate of 

200,000 plants/ha. With a measured thousand-seed weight (TSW) of 568.2 g, this corresponds to 

a seed rate of 114 kg/ha. The seed was from the year 2022. The first sowing took place on June 14, 

2025. On the day of sowing, the seed was treated with a liquid rhizobium inoculant, which was 

organized by 3folium GmbH (Simon Bolli) and is specifically suitable for peanuts. The product used 

was rhizo power® nitrogen fixer for peanuts from nadicom GmbH. The active substance here 

consists of bacteria of the genus Bradyrhizobium (species not further specified). The inoculated 

seeds were then sown using a planter equipped with Precision Planting SpeedTubes. 

 

mailto:florian.bachmann@tg.ch
mailto:stephan_gysi@bluewin.ch
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On June 26, 2025, due to insufficient field emergence, a large portion of the area was reworked 

(harrowed) and resown. The same seeder was used, but with a standard seed tube instead of the 

SpeedTubes. Since no peanut-specific inoculum was available, the powdered inoculant Hi-Stick for 

soybeans (UFA Samen) was used for the second planting. Here, too, the active ingredient belongs 

to the genus Bradyrhizobium, species japonicum. No nitrogen fertilization was applied, as peanuts, 

being legumes, meet their nitrogen requirements through symbiosis with rhizobia. A sample harvest 

was conducted on October 30, 2025. 

 

CROP DEVELOPMENT AND OBSERVATIONS 

The thousand-kernel weight of peanuts can vary greatly depending on the variety. Generally, a 

distinction is made between Virginia, Spanish, Runner, and Valencia types, which differ in size and 

use (e.g., snacks, oil production, peanut butter) (Virginia Peanut Growers Association, 2026). This 

must be taken into account when selecting the variety and calculating the seeding rate. Inoculating 

the seed with the liquid rhizobium preparation proved to be challenging. When mixing the 

moistened peanuts, the seed coat (episperm), which holds the two cotyledon halves together, was 

sometimes damaged. Such damage can impair or completely prevent germination. Over the 

following two weeks, field emergence was very uneven and generally weak. It was suspected that, 

in addition to the inoculation, the Precision Planting SpeedTubes used may have contributed to the 

damage to the sensitive seeds. These devices facilitate seed transport via rubberized wheels, which 

can cause additional mechanical stress. 

 

 
Figure 19. Precision Planting SpeedTube 
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The second sowing, using a simple seeding tube and a powdered inoculant, appeared to be easier 

to handle. The dry treatment was significantly gentler on the seed coat, and there was less visible 

damage to the seeds. Overall, the emergence following the second sowing seemed somewhat more 

uniform. 

 

 
AëãĦĖÖ ȄȂȶ  Ĉ ġèÖ ûÖâġ Ĉâ ġèÖ ĖÖÒ ûëĂÖ ÀĖÖ ēûÀĂġĚ 
âĖĈā ġèÖ šĖĚġ ĚĈĲëĂã ĈĂ TĦĂÖ ȃȆȶ pèĈġĈ ġÀùÖĂ ĈĂ 

TĦûĸ Ȅȃȶ 

 
 AëãĦĖÖ Ȅȃȶ  Ĉ ġèÖ Ėëãèġ Ĉâ ġèÖ ĖÖÒ ûëĂÖ ÀĖÖ ēûÀĂġĚ 
âĖĈā ġèÖ ĚÖÌĈĂÒ ĚĈĲëĂã ĈĂ TĦĂÖ ȄȈȶ pèĈġĈ ġÀùÖĂ 

ĈĂ TĦûĸ Ȅȃȶ 

 èÖ šĖĚġ ĚÖÖÒûëĂãĚ ÀēēÖÀĖÖÒ ĚġÀĖġëĂã ĈĂ TĦĂÖ 

ȄȂȷ ËĦġ āÀĂĸ ĚÖÖÒĚ ĖĈġġÖÒȶ  èÖĖÖ ĲÖĖÖ ëĚĈûÀġÖÒ 

ëĂĚġÀĂÌÖĚ Ĉâ ÌĖĈĲ ÒÀāÀãÖȷ ëȶÖȶȷ ēûÀĂġĚ ġèÀġ èÀÒ 

ËÖÖĂ ēĦûûÖÒ Ħēȶ eĂûĸ Ȅ Ĉâ ġèÖ Ȉ ĖĈĲĚ 

ãÖĖāëĂÀġÖÒ ĖÖÀĚĈĂÀËûĸ ĲÖûûȶ 

JĂ ġèÖ ĚÖÌĈĂÒ ēûÀĂġëĂãȷ ġèÖ ēûÀĂġĚ ÖāÖĖãÖÒ 

āĈĖÖ ĦĂëâĈĖāûĸȷ ÀĂÒ ġèÖ ĖĈĲĚ ĲÖĖÖ ÌûÖÀĖûĸ āĈĖÖ 

ıëĚëËûÖ ÒÖĚēëġÖ ËÖëĂã ēûÀĂġÖÒ ȃȄ ÒÀĸĚ ûÀġÖĖȶ 

 



Swiss Future Farm ɏ Annual Report 2025  
 

 
44 

 
AëãĦĖÖ ȄȄȶ pûÀĂġ âĖĈā ġèÖ šĖĚġ ĚĈĲëĂãȷ ēèĈġĈ ġÀùÖĂ 

ĈĂ TĦûĸ Ȅȃȶ 

 
AëãĦĖÖ Ȅȅȶ pûÀĂġ âĖĈā ġèÖ ĚÖÌĈĂÒ ĚĈĲëĂãȷ ēèĈġĈ 

ġÀùÖĂ ĈĂ TĦûĸ Ȅȃȶ 

!ûġèĈĦãè ġèÖ ĚÖÖÒûëĂãĚ èÀÒ ÖāÖĖãÖÒ āĈĖÖ ĦĂëâĈĖāûĸȷ ġèÖ ÒëââÖĖÖĂÌÖ ëĂ ãĖĈĲġè ĖÖāÀëĂÖÒ ÌûÖÀĖûĸ 

ıëĚëËûÖ âĈĖ À ûĈĂã ġëāÖȶ ,ĸ āëÒɍ!ĦãĦĚġȷ èĈĲÖıÖĖȷ ġèÖ ÀËĈıÖɍãĖĈĦĂÒ ēûÀĂġ ËëĈāÀĚĚ èÀÒ ÖıÖĂÖÒ ĈĦġȷ 

ÀĂÒ ġèÖ ēûÀĂġĚ ûĈĈùÖÒ ëÒÖĂġëÌÀûȶ 

 

On July 21, 64,000 plants per hectare were counted in the first sowing, and 61,818 plants per 

hectare in the second sowing. Counts were taken over 2 linear meters at 5 and 10 locations in the 

field, respectively (first sowing and second sowing). However, the differences in plant density were 

considerable, with between 3 and 10 plants counted per 2 linear meters. 
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Figure 24. Plant dug up on October 7 

 

Test excavations on October 7 showed that harvesting was not worthwhile. Although fully mature 

peanuts were present, their number was too small to justify the effort. On October 30, a random 

sample of plants was dug up and the nuts were cleaned. The number of fully mature nuts, the 

number of partially mature nuts, and the total number of nuts per plant were assessed. For each 

planting date, 3 by 2 running meters were excavated. The condition of the plants deteriorated 

rapidly between October 7 and October 30. While the plants still appeared healthy on October 7, 

many were already dying and rotting by October 30. 
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Figure 25. Yield measurements on October 30, 2026 

 

Plants from the early sowing produced significantly more fruit than those from the late sowing. In 

the early sowing, an average of 7.3 fruits per plant were counted, compared to only 2.6 in the late 

sowing. In the late sowing, on average, only about one in two plants produced a fully developed 

fruit, while in the early sowing, 3.3 fully developed fruits per plant were produced. For half-

developed fruits, the early sowing still produced more than twice as many fruits as the late sowing 

(4.3 vs. 2.1 fruits per plant). 
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AëãĦĖÖ ȄȈȶ GÀĖıÖĚġÖÒ ēÖÀĂĦġĚȷ ĲèĈûÖ 

 
 AëãĦĖÖ Ȅȉȶ GÀĖıÖĚġÖÒ ēÖÀĂĦġĚȷ ÌĖĈĚĚɍĚÖÌġëĈĂ 

AëãĦĖÖ ȄȈ ÀĂÒ AëãĦĖÖ Ȅȉ ĚèĈĲ ÖķÀāēûÖĚ Ĉâ èÀĖıÖĚġÖÒ âĖĦëġĚȶ  èÖ ġĈē ġĲĈ ĚēÖÌëāÖĂĚ ÀĖÖ âĦûûĸ ĖëēÖȷ 

ÀĂÒ ġèÖ ĖÖÒÒëĚè ĚÖÖÒ ÌĈÀġ ëĚ ÌûÖÀĖûĸ ıëĚëËûÖȶ  èÖ ËĈġġĈā ġĲĈ ĚēÖÌëāÖĂĚ ÀĖÖ ĂĈġ ĸÖġ âĦûûĸ ĖëēÖȹ ġèÖ 

âĖĦëġ èÀĚ ĂĈġ ĸÖġ ĖÖÀÌèÖÒ âĦûû āÀġĦĖëġĸȶ 

 

 

CONCLUSION AND OUTLOOK 

As expected, growing peanuts under the given conditions proved to be challenging. In particular, 

the careful application of the rhizobium inoculant and the use of appropriate seeding equipment 

(precision planting) were crucial for successful field emergence. The harvest results show that, in 

hindsight, more patience after the first sowing would have been advisable: despite initially weaker 

emergence, the plants from the early sowing developed significantly better and ultimately yielded 

higher returns. Concerns regarding the supposedly older seed thus proved unfounded. Weed 

control was carried out entirely by hand and was correspondingly labor-intensive. For the next 

growing season, the plan is to sow even earlier and to grow the peanuts on ridges to achieve higher 

soil temperatures. In addition, sowing will be done by hand to avoid mechanical damage to the 

sensitive seeds as much as possible. The goal is to better assess the site-specific yield potential of 

the peanut under conditions that are as optimal as possible. 
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ȃȶȊ JāēûÖāÖĂġëĂã ĚēĈġ ĚēĖÀĸëĂã ĦĚëĂã ÖķëĚġëĂã ÖĕĦëēāÖĂġ 
 

CONTACT 

Florian Bachmann, Arenenberg, florian.bachmann@tg.ch 

Roman Gambirasio, GVS Agrar AG, roman.gambirasio@gvs-agrar.ch 

Lucas Zingerli, www.pflanzefinder.ch , agrar@lzingerli.ch 

Markus Sax, Agroscope, markus.sax@agroscope.admin.ch 

 

BACKGROUND AND OBJECTIVES 

The targeted and resource-efficient application of plant protection products is becoming 

ëĂÌĖÖÀĚëĂãûĸ ëāēĈĖġÀĂġ ëĂ āĈÒÖĖĂ ÀãĖëÌĦûġĦĖÖȶ eĂÖ ēĖĈāëĚëĂã ġÖÌèĂĈûĈãĸ ëĂ ġèëĚ ÌĈĂġÖķġ ëĚ ɘĚēĈġ 

ĚēĖÀĸëĂãȶə ±ëġè ġèëĚ āÖġèĈÒȷ ēûÀĂġ ēĖĈġÖÌġëĈĂ ēĖĈÒĦÌġĚ ÀĖÖ ĂĈ ûĈĂãÖĖ Àēplied across the entire 

area, but only in specific spots where an infestationɐsuch as weedsɐis actually detected. This is 

made possible by camera-based sensor systems and intelligent algorithms that distinguish 

between crops and weeds in real time and control the application accordingly. 

 

Specialized systems already exist today that successfully demonstrate this technology in practical 

use. Examples include the autonomous or semi-autonomous solutions from Ecorobotix or camera-

controlled spot sprayers such as those from Farm-ING. These systems impressively demonstrate 

the potential of precise individual plant treatment, particularly with regard to a significant 

reduction in the use of pesticides. Nevertheless, the adoption of such technologies in Switzerland 

has been limited so far. Various challenges existɐincluding high investment costs, operational 

complexity, and integration into existing work processes (Eppenberger, 2026). 

 

This is where the implementation at the Swiss Future Farm comes in. The focus is on how spot 

spraying can be carried out using a conventional field sprayerɐin this case, the Horsch Leeb CS 

1.4. The goal is to determine how complex the implementation is and how significant the savings 

on crop protection products actually are. What compromises must be made when standard farm 

equipment is used instead of specialized spot-spraying hardware? 

The advantage is clear: there is no need to invest in spot-spraying technology, and the utilization 

of the field sprayer is increased. 

 

 

 

mailto:florian.bachmann@tg.ch
mailto:roman.gambirasio@gvs-agrar.ch
http://www.pflanzefinder.ch/
mailto:agrar@lzingerli.ch
mailto:markus.sax@agroscope.admin.ch
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TRIAL DESIGN 

An initial test examined the requirements an application map must meet in order to be correctly 

implemented by the sprayer or tractor. Furthermore, various buffer zone sizes around identified 

weeds were evaluated. A test run was then conducted to verify the accuracy of herbicide 

application and to identify specific considerations for spot spraying. 

 

A wheat crop in the Grund field served as the test site. The field contains scattered patches of 

creeping thistle, which were manually mapped for the initial test using the Emlid Reach RS2 RTK 

surveying rod. 

 

 

Figure 28. Mapping with the Emlid Reach RS2 RTK pole. Each individual point represents a field thistle 

 

The points were then exported from the Emlid Flow app as a Shapefile and imported into QGIS. 
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Figure 29. Displaying mapped thistles in QGIS 

 

Each point was then buffered by 4 meters. In other words, a circle with a radius of 4 meters was 

drawn around each point. This expansion of the treatment area was intended to ensure that there 

would be enough time to start the spraying process as the sprayer passed over the area, so that 

the full amount would be applied by the time the nozzle was directly over the field thistle at the 

latest. 
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Figure 30. Final prescription map showing the buffered locations of field thistles 

 

The resulting application map was then imported into the Fendt 620's terminal and used in the 

field.

 
Figure 31. Fendt 620 with a Horsch Leeb CS 1.4 performing spot spraying. Only the nozzles on the far left 
are active. 
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Figure 32. Display of a spot-spraying prescription map on the FendtONE terminal 

 

In addition to the application described above in April 2025, spot spraying was also tested in 

October 2025 on the Langwies field. Langwies is a natural meadow used as a hay pasture. Here, 

broad-leaved dock (Rumex obtusifolius) was mapped using a drone and !ãĖĈĚÌĈēÖɛĚ ÒÖġÖÌġëĈĂ 

algorithm. The coordinates of the individual plants were then available in a .csv file, imported into 

QGIS, and buffered. The resulting application map is identical to the one described at the 

beginning. 

 

CONCLUSION AND OUTLOOK 

We successfully created functional application maps capable of effectively processing the 

combination of tractor and field sprayer. Position data from various sources could be utilized, 

making the process flexible for the future. The only stumbling block was the resolution of individual 

points in QGIS. During resolution, the boundaries between overlapping areas are removed, and a 

single, contiguous area is created from multiple overlapping individual areas. A map simplified in 

this way could no longer be used; the areas to be treated needed to be represented as individual 

points or circles. With these insights, maps can be created promptly for future trials, regardless of 

which upstream process the weed location data comes from. 

 

Manual mapping of weeds is not effective because it is far too time-consuming. If individual plants 

or clumps need to be treated, this is done directly with a backpack sprayer. At the time of treating 
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field thistles, however, no detection algorithm was yet available for them. In the case of black 

nightshades, however, this was different thanks to a project by Agroscope and OST. Mapping fields 

using drones promises to yield weed maps with a reasonable time investment. In future trials, more 

recognition algorithms for various weeds should be evaluated. In doing so, the focus will shift to 

the topic of drone flight and the camera to be used. 

 

The biggest challenges involved the field sprayer, particularly in accurately determining the 

parameters of travel speed, application rate, and buffer size. The tests conducted showed that 

field thistles and black thistles were not adequately targeted. The ɘ,ĈĈā-ĈĂġĖĈûə ËĈĈā ÌĈĂġĖĈû 

system automatically raises the spray boom to a predefined height when the system is turned off. 

This is desirable, for example, at the headland. However, during spot spraying, this caused the 

boom to frequently raise itself to the starting position in the field and lower too slowly when 

approaching an area to be treated, or the travel speed was too high to lower it in time. For spot 

spraying, the starting position should therefore be set - similar to the application height - to 25 cm 

above the crop. It also became apparent that the travel speed must be reduced to minimize the 

distance traveled by the nozzle during the switching process. In other words, the higher the travel 

speed, the larger the buffer must be to allow the nozzle sufficient time to activate. However, this 

conflicts with the goal of minimizing the treated area as much as possible. With a constant nozzle 

spacing and type, reducing the travel speed requires an increase in the application rate. 

Alternatively, nozzles designed for a lower flow rate can be used. In subsequent tests, the optimal 

balance between application rate, travel speed, nozzle type, and buffer size must therefore be 

determined. 
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ȃȶȋ -ĈıÖĖ ÌĖĈē ĚÖÖÒëĂã Ĳëġè À ÒĖĈĂÖ 
 

CONTACT 

Florian Bachmann, Arenenberg, florian.bachmann@tg.ch 

 

BACKGROUND AND OBJECTIVES 

 Ĉ āÖÖġ ġèÖ ĖÖĕĦëĖÖāÖĂġĚ Ĉâ ġèÖ pĖĈÒĦÌġëĈĂ wĸĚġÖā -ĈĂġĖëËĦġëĈĂ ɇpw-Ɉ âĈĖ ɘÀÒÖĕĦÀġÖ ĚĈëû ÌĈıÖĖȷə 

arable land must not remain uncovered for more than seven weeks after harvest. One way to cover 

the soil is through green manure, which can be sown either shortly before or after the harvest of a 

crop. An innovative method for sowing before the crop harvest is the use of drone seeding. The 

following questions were investigated as part of this experiment: 

¶ What does the seed distribution pattern look like for a cover crop sown by drone? 

¶ How does a cover crop sown by drone develop? 

¶ Which plant species establish themselves well? 

A similar experiment was conducted last year. 

 

TRIAL DESIGN 

The trial was conducted on the Halde plot. As part of a separate trial, a mixture of winter white 

peas and barley had been sown on this plot. On November 5, 2024, 160 kg/ha of WEE Furtif and 

40 kg/ha of WG Loony were sown as a mixture using the Horsch Versa 3 KR. Compared to the 

2024 trial, herbicide treatment was applied only in the fall of 2024. 

 

 
Figure 33. Area of the Halde trial field, including the drone's first two flights 

 

mailto:florian.bachmann@tg.ch
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Figure 33 shows the trial plot area of the Halde fieldȷ ëĂÌûĦÒëĂã ġèÖ ÒĖĈĂÖɛĚ âëĖĚġ ġĲĈ âûëãèġĚȶ  èÖ 

first flight is highlighted in red; after this flight, the drone returned to the starting point to refill the 

seed hopper and replace the batteries. The second flight is highlighted in green, continuing until 

the seed hopper was refilled and the batteries were replaced again. 

 

 
Figure 34. Catch tray in a winter pea and barley crop 

 

To assess the distribution quality of the seeds, collection trays were placed throughout the crop. 

The trays were positioned on top of the crop (Figure 34), so that they would catch all seeds that 

fell onto the crop. No data was collected on how many seeds fell onto the soil surface or when they 

did so. Some seeds may have remained attached to the standing plants and may have fallen to 

the ground later, or not at all. However, it is nearly impossible to determine which seeds fall directly 

onto the soil surface, as any movement in the crop during the inspection would skew the results. 
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Figure 35. Platzierung der Fangschalen im Feld 

 

Figure 35 shows how the 20 collection trays (2 rows of 10 trays) were distributed across the field. 

The flight path planning and the position of the collection trays were not ideally coordinated; the 

drone flew parallel to the northern edge of the field, so the collection trays were located in the 

ÒĖĈĂÖɛĚ ġĦĖĂëĂã ÀĖÖÀ ÀĂÒ ĲÖĖÖ ĂĈġ Àûû âûĈĲĂ ĈıÖĖ ÖıÖĂûĸȶ eâ ÌĈĦĖĚÖȷ ÀĂ ÖıÖĂ ÒëĚġĖëËĦġëĈĂ Ĉâ ĚÖÖÒ ëĚ 

also desirable at the field edge and in turning areas, but it is to be expected that the quantity will 

vary more significantly in areas where the drone is braking and accelerating. 

 

The seeding was carried out by Daniel Wiesli, Head of Drone Services at the Laveba Cooperative. 

A DJI Agras T20 drone was used. 

 

 

 

 

 

 



Swiss Future Farm ɏ Annual Report 2025  
 

 
57 

Seeds were sown on June 13, 2024, under sunny skies and with almost no wind. The UFA Drohne 

seed mixture was sown at a target rate of 15 kg/ha: 

¶ 40 g Alexandrian clover, single-cut 

¶ 40 g Incarnate clover 

¶ 25 g Hybrid Sudan grass 

¶ 30 g Guizotia 

¶ 15 g Oil radish, multi-resistant 

 

It took about 30 minutes to mark out the field and 60 minutes to sow the seeds. 

 

RESULTS 

During the first pass, 10 kg of seed was spread over approximately 43 ares (23.3 kg/ha). Since this 

rate was too high, the slides were opened less fully, and during the second pass, 10 kg of seed was 

spread over approximately 91 ares (11 kg/ha). The rest of the field was then seeded using this 

setting. For the seed collection trays, this means that a seeding rate of 23.3 kg/ha can generally 

be assumed. 

 

 
Figure 36. Flight path and areas 
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Figure 37. Numbering of the catch trays 

 

Table 24. Weights measured in the catch trays 

Tray  Weight [g]  kg/ha  

1 0.79 31.6 

2 0.43 17.2 

3 0.41 16.4 

4 0.27 10.8 

5 0.38 15.2 

6 0.31 12.4 

7 0.30 12.0 

8 0.41 16.4 

9 0.29 11.6 

10 0.31 12.4 

21 0.85 34.0 

22 0.86 34.4 

23 0.46 18.4 

24 0.24 9.6 

25 0.22 8.8 

26 0.43 17.2 

27 0.33 13.2 

28 0.25 10.0 

29 0.17 6.8 

30 0.21 8.4 
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Figure 38. Box plot of the calculated as-applied seed rate 

 

Overall, the determined seeding rate ranged from 6.8 kg/ha to 34.4 kg/ha. The median is 12.8 

kg/ha. This seeding rate is significantly lower than the approximately 23.3 kg/ha that would be 

expected, and the variance is very high. One possible explanation is that some of the seeds were 

ËûĈĲĂ ĈĦġ Ĉâ ġèÖ ÌĈûûÖÌġëĈĂ ġĖÀĸĚ Ëĸ ġèÖ ÒĖĈĂÖɛĚ ĲÀùÖȷ ÖıÖĂ ġèĈĦãè ġèÖ ġĖÀĸĚ ÀĖÖ ÖĕĦëēēÖÒ Ĳëġè À 

grid designed to prevent or at least reduce this effect. 
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Figure 39. Seed distribution pattern (red: low seed rate; blue: high seed rate) 

 

This assumption is supported by the weight distribution pattern. Relatively low weights are 

measured directly beneath the drone's flight path (areas shown in orange to red). Relatively high 

weights have been measured between flight paths or at the edges during braking and turning 

maneuvers (areas shown in green to blue). 
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Figure 40. Seed sample from catch tray No. 1 

 

In general, all types of seeds were found in the collection trays; the sample from collection tray No. 

1 is shown here as an example. 

 

On August 25, the success of the green manure establishment was assessed. To this end, a 1-

meter-by-1-meter area was evaluated at five randomly selected locations in the field. 



Swiss Future Farm ɏ Annual Report 2025  
 

 
62 

  

  

 
Figure 41. Photos of the 5 sites evaluated in the field 


