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Report on gebana organic zero-till system trials season 

2011/12 

1 – Introduction and Justification 

Deriving from its familiarity with all the field problems of organic producers,  since its involvement in 

in the country Gebana Brasil has been seeking to ensure viable options of input supply and 

equipment that meet specific organic technology needs, particularly of the small family units in the 

south of the country. 

 

The technicians and agronomists involved in organic production are extremely sensitive to this 

situation, as they understand the technological advances incorporated by "conventional” and 

«transgenic» farmers, which exclude the organic farmer. Moreover, although there is a clear increase 

in the consumption of organic food in Brazil and worldwide, the government, educational and 

research institutions have not invested financial and personnel resources to provide technologies 

that meet the demands of organic producers. This is evident in all areas related to organic 

production, from the availability of organic seeds and seedlings, to the development of more 

efficient inputs and appropriate equipment for organic management. This is especially important for 

Gebana farmers, who mostly practice traditional tilling and have had to employ very costly hand 

weeding. In order to avoid soil degradation by these practices, whose deleterious impacts on erosion, 

soil biology and planting dates avoiding tillage in so-called zero-tillage systems is the weapon of 

choice  of adaption of the organic production system to future needs.  

In recent years, Gebana dedicated itself to finding ways to control weeds, which is currently the 

greatest challenge to organic agriculture. Many farmers' crop areas have large seed banks and weed 

populations, especially as the climate and soil fertility is favorable to year-round growth in southern 

Brazil. Moreover, weed control has become increasingly expensive and difficult, since the organic 

farmer cannot use chemical herbicides (pesticides), commonly used in traditional cultivation systems 

and there is also a labor shortage for hand hoeing. 

 

From  farmer experience, we see that mechanical management has proven to be the most effective 

control of weeds to date. Thus, about 5 years ago, we discovered an interesting inter-row cultivator 

model.  This  ‘capinadeira’ is used for post-emergence weed control, employing a horizontal disc 

blade which passes just over one centimeter above below the soil, cutting weeds  roots. Although it 

may still be improved by further development it has been used quite effectively in the field. 

The “Eletroherb” is an implement designed and manufactured by the Bazilian venture capital 

company Prospecta of Matão São Paulo state.  Its mode of action is to control weeds before planting 

using an electric shock technique. We discovered this technology in early 2011, through one of our 

technicians, who noticed it in action, mounted on the three-point hitch of a tractor,  and desiccating 

weeds using discharges, transmitting a high voltage electric shock to weeds and cover crops. That’s 

when we contacted the company and invited them to test this implement in an area near Capanema. 

This took place in May 2011. 
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2 – Experimental use of the EletroHerb in pre-plant desiccation for organic crops. 

2.1 Objectives 

The objective of the study which was conducted was to demonstrate and test the viability of the 

gebana zero-till system, especially the electroshock equipment. To do this, two different kinds of 

testing methods were employed, one being the set-up of very closely monitored field trials on fields 

managed directly by gebana. On the other hand, to test the system in real world conditions, an 

extensive pilot study was implemented. 46 farmers participated in the pilot and 282.5 hectares 

where land where prepared for soy planting.  

Specifically the objectives included to confirm the efficiency of the Electroherb system in killing 

weeds on the fields, the effectiveness of the system regarding the costs involved and the comparison 

of that cost to the costs of conventional tilling. Soil organism survival rate as a measure of 

conservation of soil integrity should be studied in further tests.  

As has been demonstrated widely in available literature, avoiding tilling and conserving soil structure 

means higher capacity of carbon retention, which is an interesting positive aspect of zero-tilling. For 

resources regarding see for example the authors cited below 1. Further studies regarding the 

conservation of carbon in the treated soils may be conducted in further tests, but passed the scope 

of the tests described here, and lack concrete practical significance for the involved farmers.  

2.2. Methodology 

2.2.1 Gebana in-house trials 

The originally planned in-house trials for the planting season 2012/13, which were implemented in 

test fields of Rio Grande do Sul where not successful due to the drought affecting the region. The 

methodology planned there was to conduct a controlled experiment with zero-till soil preparation on 

grounds covered with different cover crops, electroshock-treatment, and subsequent soy planting. 

The main criteria for the analysis was to be the soy yield per hectare.  

As a preparation for the 2012/13 harvest, in Winter 2012 (July to September) a field experiment with 

different cover crops has been prepared. The methodology for this included planting 10 different 

cover cultures during the winter season. These test fields will then be treated with the Electroherb 

for direct planting of soy. Notably, by testing the same cover crop under different conditions of 

fertilizer input, a series of repetitions was realized which will show if possible effect in harvest yield 

exist. The results of this experiment are not available yet as this concern harvest 2012/13.  

2.2.2 Gebana field trials  

The initial idea was to use the equipment in 40 organic farms in the west and southwest of Paraná 

state, as well as in northwestern Rio Grande do Sul state. Due to the great interest shown in this new 

technology, the EletroHerb was used on 46 farms and a test area where GEBANA field days were 

held. 

                                                           
1
 i.e. see P.K. Farage et al., Soil and Tillage Research, Volume  94, Issue 2, June 2007, Pages  457-472 
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Before starting the tests, a contract was signed with the company Prospecta, covering  450 hours 

rental of the Electroherb, which included working plus idle hours due to rain, transport or other 

reasons. Two Electroherb machines were made available to perform the service, and two tractors 

were rented to assess power demands in operation. Technical design details are developed by 

Prospecta, the company is still working on developing a training manual and work safety rules, which 

are also part of ensuring greater efficiency of the machinery under different conditions, such as soil 

moisture and clay content, green mass of weeds or cover crop, fire risks due to the great amount of 

dry straw in the per-plant situation for soybeans after wheat harvest, and others. 

 2.3 Organization 

Both in-house trials and field trials where supervised by Agronomist Marcio Challiol in collaboration 

with his team of field extensionists.  Agroprospecta, the manufacturers of the Electroherb machinery 

provided two technicians which where in charge of driving the tractor and maintaining the 

machinery. 

The in-house trials where realized in cooperation with the municipality of Capanema. 

2.4 Study results 

2.4.1. gebana in-house trials 

As a result of the drought which affected south-west Parana last year, the results from the 

experiments which had been conducted in Rio Grande do Sul where not further evaluated. The setup 

of the experiment went well and treatment with electroshock showed very good efficiency (as cover 

crops where used homogenous weed killing of 100% was achieved). However the drought affecting 

the planning season affected yields to an extent which made evaluation of the overall efficiency of 

the system useless (> 70% crop loss on all plots).  

Regarding the research on cover crops as a preparation for the 2012/13 harvest, final results are not 

yet available, as the main result of this will be the efficiency/yield of soy production. 

In the following a number of pictures from these trials as performed in Winter 2012: 
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2.4.2 gebana field trials 

Gebana field trials showed that the Electroherb system is effective in the control of weeds. 

Preliminary observations in the field indicate that soil organisms are affected to a minimum. This 

treatment does not harm soil organisms, small insects, or animals but is immediately effective 

against all weeds, including those which have built up resistance against herbicides (indicating that 

this approach could be an alternative to the use of herbicides by conventional farmers). See table 1 

for the details on weed killing efficiencies. 
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Table 1. Details of gebana field trials conducted for the zero-till experiment  
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Regarding the costs which apply to the different production systems, the costs of conventional 

organic agriculture and the new zero-tillage system with Electroherb can be compared as follows: 

Step Organic agriculture 

with tilling / ha 

New zero-till system / 

ha 

Observation 

Soil preparation 80 Rs. 180 Rs. Price is still moving 

due to new 

technology. We expect 

that within 2 years the 

price should be 

lowered to 110 – 130 

RS/ha. 

Post-planting weeding 35 Rs. mechanical + 

200 Rs. manual 

35 Rs. mechanical + 80 

Rs. manual 

Very variable, 

depending on a variety 

of factors 

Total 315 Rs. 295 Rs. Tendency is that this 

difference will increase 

with time because 

through the use of the 

system the seed banks 

in the soil will decrease 

causing less weeds to 

grow 

 

These are generalized results coming from calculations made by gebana. To study the costs/benefits 

of the different production systems further, a comprehensive study with the university de Pato 

branco has been initialized. This study is now entering its second year. Results from the first year 

concentrate on the differences between conventional, GMO, and organic production methods. The 

results from the study within the organic production system are not statistically significant as this 

study also was affected by the drought in the region. 
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Below are some pictures of areas with the machine in action and of already-desiccated fields. 

 

Pictures 1 and 2: Initial settings with one of the machines.Farm of Hilário Matiuzzi, in Palotina- 

Paraná. 
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Pictures 3 and 4: Area of HilárioMatiuzzi being desiccated with the Eletroherb. 

 

Pictures 5 and 6: Details of the first weeds dying, 20 minutes after the Eletroherb passed. Area of 

Hilário Matiuzzi. 
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Pictures 7 and 8: Monitoring and evaluation of the efficiency of the machine by Gebana and 

discussion on the Eletroherb’s nperformance  with the manufacturer, Prospecta (Eng. Danilo 

Bambozzi), Gebana’s regional technician and producer Hilary Matiuzzi, owner of the area.

 

 

Picture 9: Eletroherb working in the area of the producer Dorvalino Pastore, in Palotina – PR. 
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Pictures 10 and 11: Gebana Technicians analyzing the mortality of the desiccating weeds a few 

minutes after  passage of the Electroherb. Area of producer Milton Sipp, in Entre Rios-PR. 

 

Pictures 12 and 13:To the left there is a general overview on farmer Nelci Cachoeira’s area, 4 days 

after the desiccation; to the right one can see deficient control in some parts of the area. 

Municipality of Capanema-PR. 
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Pictures 14 and 15: Desiccation with the EletroHerb in Roberto Rama’s property, in the municipality 

of Capanema – PR.  

 

Pictures 16 and 17: During the desiccation with the EletroHerb in Villi Hoffmann’s property (Planalto, 

PR). The picture at the left shows an area that was desiccated 3 hours before next to an area that 

was not treated. To the right one can see the producer Villi and the Agronomist of Gebana Brasil, 

Marcio Alberto Challiol. 

 

Pictures 18 and 19: Presentation of the EletroHerb during the Annual Meeting of organic producers 

in October 2011 in Capanema – PR. After the presentationof the project objectives, we did a brief 

demonstration, dividing farmers into small groups. 
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A test field was also desiccated with the implement in the municipality of Santo Cristo (Rio Grande do 

Sul), where more than 100 organic and non-organic farmers participated. The event was organized as 

a "field day", with different stands explaining different topics, among them this innovative 

dessication technology for used inorganic agriculture. 

3 – Final observations and recommendation for next steps 
 
The Eletroherb had a satisfactory result, since the efficiency of weed control was superior to that 
estimated by the manufacturer, which was 80% of weeds killed after one passage.  However, some 
changes are still necessary to increase this efficiency and productivity in hectares per hour. All this 
will improve in the coming years, after new tests and joint assessments, involving the designers of 
the implement, the producers, Gebana staff and local researchers. 

 
The company and the technicians at Gebana have made a series of notes and technical observations 
that – together with the visit of consultant John Landers and the agronomist of Gebana Marcio A. 
Challiol at the factory site of Prospecta in February 2012 – have been translated into technical 
modifications and an operator’s manual is being edited. The observations made by Gebana, 
completed with John Landers’ comments, formed an Interim Report about the Eletroherb in July 
2012.  
 
Regarding the cost feasibility of the system, further development is needed, although a break-even 
with the costs of the traditional production system has already been reached. The additional other 
positive effects (reduced erosion, soil conservation, reduced seed banks over time; increased organic 
mass in soil and carbon retention, increased yields) make the follow-up in this system very 
worthwhile.  
 
As next steps, the further refinement and practical application of the lessons learnt should be the 
aim. As John Landers of APDC put it; this new system for organic agriculture has considerable 
potential as the much needed bridge between organic and zero-till agriculture. Main obstacles to 
overcome include remaining issues of practicality and efficiency.  
 
The set up of this system has opened up a real development perspective to gebana and its farmers. 
To disseminate and discuss, gebana has displayed the new technology at local and national events, 
and to date has organized field days with 60 participating producers. Interest is high, even from the 
conventional soy sector, and gebana is looking forward to developing the system further. 
 
Finally, we would like to thank the institutions and people who helped facilitate this work that was 
based on participatory research, including all actors crucial to the development of appropriate 
technologies for small family farms. The development of Eletroherb together with producers is very 
important in order for it to be a useful tool in organic production systems, with less soil inversion, 
greater water conservation and more effective weed control.  This technology is succeeding in 
integrating Conservation Agriculture principles into organic agriculture. This is a very important 
breakthrough for soil management in organic farming, which has so far lacked the principal benefits 
of CA.  

 


