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In the first three-year cycle, 7 soil inoculant products were tested in 
corn, spring barley, and soybean. In 2019, a new site was established 
for a seven-year cycle with 6 microbiological preparations; the first 
crop was winter rapeseed, harvested in 2020. From 2020 onwards, the 
study continued with 4 products in winter wheat, with harvest in 2021, 
in 6 replications. In 2022, the third crop of the cycle was sunflower, 
tested with two new soil bacterial products (6 products in total) in 
4 replications. In 2023, spring barley was tested with 6 products in 
4 replications, in 2024 corn with 7 products in 4 replications, and 
in 2025 winter barley with 7 products in 4 replications. At sowing 
preparation, soil inoculant bacterial preparations were applied to 
all designated plots. After harvest, crop residues were treated with 
stubble-decomposing microbial preparations and then incorporated 
into the soil. 

The aim was to compare the results of plots treated with 
microbiological preparations with those of the untreated and standard 
control plots. 

Methods
Experimental method: a replicated randomized block design with 
small plots. 

Experimental site: Baranya County, Szalánta Soil type: Ramann-
type brown forest soil.

Plot size until 2018: 55–90 m²; as of 2019: 25–27.6 m². Number of 
replications: 4–6. 

Number of treatments varying by year: 2 untreated controls + 
standard control + 7 or 4 or 6 treatments. 

Standard control plot:+50 kg/ha of nitrogen applied as active 
ingredient in fertilizer form. 

Experimental design: randomized block design. 

The soil inoculant preparations were applied at rates ranging from 
1–2 L/ha, although certain manufacturers recommend higher doses of 
10–15 L/ha. In all treatments, the inoculant was diluted in 400 L/ha of 
water prior to field application. This corresponds to 0.0001–0.0015 L 

of inoculant per square metre, applied together with 0.04 L (0.4 dL) of 
water per square metre.

Parameters examined for all crop types: emergence rate, plant 
height, yield, and thousand-kernel weight Other examined 
parameters: number of ears, ear length, number of kernel rows per 
ear (corn), starch content (corn, spring barley), number of grains per 
ear (spring barley, winter wheat), number of pods, number of seeds 
per pod, number of nodules (soy-bean), moisture content (corn, spring 
barley, soybean), number of siliques, number of seeds per silique 
(winter rapeseed), crude protein content (spring barley, soybean), oil 
content (win-ter rapeseed), plant density (winter rapeseed , winter 
wheat), head diameter (sunflower). 

Results
During the long-term study of 10 years, in all experiments across 

9 crop species, the average yields were higher compared to the 
untreated control plots. Across the 9 crops, the average yield increase 
was 15.28%. The highest value was observed in corn (31.6%), while 
the lowest was in spring barley (9.1%) (Graph 1).

Graph 1 Effect of bacterial preparations on crop yield in different plant 
cultures.

Regarding average yield, significant differences compared to the 
control were observed in winter rapeseed and winter wheat crops 
(Graph 2 & 3).
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Introduction
Soil inoculant bacterial preparations belong to the category of 

yield-increasing biostimulants.1 Their effects in stimulating plant 
growth2 and development, increasing yield,3 and improving quality 
parameters.4,5 are well documented. To verify these effects, a 
joint study conducted by Nébih and the Hungarian Soil Protection 
Association examined soil bacterial treatments applied to field plots 
between 2016 and 2025. Products from different manufacturers were 
applied to the same experimental area and tested on different crops 
according to a crop rotation system. The study was carried out in two 
cycles. 
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Graph 2 Yield results of winter rapeseed in untreated control, standard 
control, and treated plots. Treatments 1, 3, and 6 are significant at P5%, 
treatments 2 and 5 are significant at P1%.

Graph 3 Yield results of winter wheat in untreated control, standard control, 
and treated plots. Treatment 3 is significant at P1%, treatment 4 is significant 
at P10%.

With one exception in 2025, the average yields of the plots treated 
with the micro-biological preparation exceeded those of the standard 
control (+50 kg/ha N) across all tes-ted crops (Table 1)(Figure 1). 

Figure 1 Winter rapeseed, 14th November, 2019.

Table 1 Average yields of standard control and treated plots (2016–2025)

The quality parameters were significantly better compared to the 
control in the following crops. In spring barley (at the P5% level), 
crude protein content (%) was higher, and in winter rapeseed, oil 
content (%) was higher (at the P1% level). From 2020 onwards, 
quality parameters were no longer assessed. 

Conclusions
As a result of the combined application of soil inoculant and 

stubble-decomposing microbial preparations, the average yields 
in all crop types exceeded those of the untreated control plots. The 
average yields of the treated plots also surpassed those of the standard 
control plots that received an additional 50 kg/ha of nitrogen. The 
yield-increasing effect of the soil inoculant bacterial preparations was 
confirmed during the study. On the treated plots, in most of the crop 
types, there were also significant differences in emergence rate and 
plant height compared to the control, and the measured parameters 
improved as a result of the treatment. The study showed that the 
bacterial preparations have a stimulating effect on plant development, 
growth, and performance. Regarding quality parameters, based on 
data collected up to 2020, crude protein content in spring barley and 
oil content in winter rapeseed were also significantly higher. Micro-
biological preparations also improved the quality in certain crop 
species in the study.

The complete list of bacterial strains used in the trial is provided 
in Appendix A.
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