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Abstracts 

 
The subject of the present study was to investigate the effect of the herbicide Chicara-Duo, applied at a 

dose of 300 g / da in vineyards, on soil microorganisms. The herbicide has proven to reduce the amount of soil 
microorganisms. The persistence of the herbicide lasts until the 60th day after treatment, which shows that the 
biodegradation of this herbicide, is slower and can take a longer period of time, depending on the soil type and 
reaction. 
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INTRODUCTION 
 

Viticulture is one of the main branches of 
agriculture and since ancient times it has been the 
main livelihood of the population in many regions of 
Bulgaria. In 2018, the areas occupied by vineyards 

on agricultural holdings reached 50,727 ha, of 
which 31,320 ha were renovated (MAF, 2018). The 
increase of the areas and the expected high yields 
at lower cost, raises the question of good pest 
control management in these plantations. Weeds 

compete directly with crops to satisfy their needs for 
nutrients, water, and they are often the host of a 
number of diseases and pests (Keller, 2015). The 
yield from the vineyards depends on a number of 

factors, including soil fertility, which is largely 
determined by the diversity and quantity of 
microorganisms (Chaparro et al. 2012; 
Zarraonaindia et al. 2015) inhabiting the soil, 
rhizome and phyllosphere (Pinto and Gomes 2016).  

The use of herbicides worldwide is central to 
integrated weed control programs, because they 
are an efefficient and cost effective way to solve the 
weed problem. The application of herbicides 

reaches 47.5% of the total pesticides used, which 
by the end of 2020 are expected to reach 3.5 
million tons (Sharma et al., 2019). According to 
Miller, 2004, more than 95% of the applied 
herbicides and 98% of the insecticides fall on the 

soil, thus about 0.1% of the total amount of applied 
pesticides reach their initial target, and the rest of it 
pollutes the soil and the environment. While the 
effect of fungicides and insecticides on soil 

microorganisms has been well studied (Paoletti et 
al. 1998), information on the effects of herbicides 
on them is still insufficient and is constantly being 
supplemented (Zaller et al. 2018). Among the most 

widely used herbicides in vineyards are those 

based on glyphosate, glufosinate and flazasulfuron 
(Bauer et al. 2017; Mand et all. 2018). Glyphosate 

is a broad-spectrum, non-selective, vegetative 
herbicide widely used in agriculture. The 
mineralization of this herbicide is related to both the 
activity and the biomass of soil microorganisms. 

Microbial degradation of glyphosate results in the 
production of the major metabolite aminomethyl 
phosphonic acid, which later produces water, CO2 
and phosphates (Forlani et al., 1999). Its presence 
in the soil can cause temporary changes in the 

bacterial population and their activity, without 
changing the number of fungi and actinomycetes. 
Glyphosate-based herbicides inhibit the synthesis 
of 5-enolpyruvate shiquinate 3-phosphate (EPSP), 

which is a key enzyme involved in the synthesis of 
aromatic amino acids. Inhibition of EPSP leads to 
depletion of the amino acids tryptophan, tyrosine 
and phenylalanine, which are necessary for protein 
synthesis. 

Flasasulfuron belongs to the group of 
sulfonylureas. It is an organic, selective systemic, 
broad-spectrum herbicide, with soil and foliar 
application, originally discovered in the 80s. 

Flazasulfuron is absorbed through the roots or 
leaves of plants and moves through the xylem and 
phloem to the meristematic tissues. The activity of 
this group of herbicides is expressed in the 
inhibition of the synthesis of the enzyme 

acetolactase synthase (ALS), responsible for the 
formation of the amino acids isoleucine, leucine and 
valine. A few hours after the application of the 
herbicide, the plants stop growing. Symptoms 

include a change in the color of the leaves, drying, 
necrosis and the plants die 20-25 days after 
application. The selective nature of flazasulfuron is 
due to the different specific abilities of plants to 

metabolize the compound to inactive substances. 

http://agrarninauki.au-plovdiv.bg/2020/issue-27/18_27/
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Flasasulfuron has a broad spectrum of application 
against both annual and perennial broad leaved 
weeds. 

The aim of the present study was to 

determine the effect of the herbicide Chikara-Duo, 
applied in vineyards upon soil microorganisms. 

 

MATERIALS AND METHODS 

 

The research was conducted in a vineyard, 
a combination of the varieties Rubin and Mavrud, 
located next to the land of the village of Gornoslav, 
Asenovgrad municipality, with an altitude of 538 m. 

The average annual temperature varies from + 
8.4°C to + 12.7 ° C. The seasonal distribution of 
precipitation has a spring-summer maximum and a 
winter minimum. Most precipitation falls in May - 

June, and the least in August and September. The 
annual amount of precipitation ranges from 480 - 
550 mm. The soils are deluvial, with clay 
mechanical composition - 74.7% physical clay, pH 
6.98, mineral nitrogen content 52.4 mg / 1000g, 

phosphorus 4.8 mg / 100g and potassium - 16.5 
mg / 100g in the layer 0-30 cm. 

The experiment was carried out with the 
herbicide Chikara - Duo, which consists of two 

active substances: flazasulfuron - 670g / kg, and 
glyphosate 288 g / kg +344.4 g / kg sodium salt. It 
is registered for control of annual wheat and broad 
leaved weeds in vineyards and perennials. The 
herbicide was soil applied at a dose of 300 g / da. 

The control variant was not treated. 
Soil samples for microbiological tests were 

taken from the 0-20 cm layer in dynamics on the 
30th, 60th and 90th day after application of the 

herbicide. The amount of tested groups of 
microorganisms was reported by a soil-dilutions 
plate technique using appropriate agar medium for 
their development (Koleshko, 1981). Total 
biological activity is determined by the amount of 

CO2 released (Stotzky, 1965). 
 

RESULTS AND DISCUSSIONS 

 

The effect of herbicides on soil 
microorganisms depends on their toxicity, their 
behavior in the soil, the processes of adsorption, 
decomposition, evaporation, degree of uptake by 
plants and others. These processes control the 

amount of bioavailable pesticides in the soil and 
have a direct impact on the microbial populations. 
Microbial degradation is considered to be the most 
important of the transformation processes that 

determine the resistance of herbicides in the soil 
(Souza et al., 1999). The development of the soil 
microflora after the application of the herbicide, 
shows a different degree of dynamics in the 

amount of bacteria transforming the organic 

nitrogen compounds in the indicated periods of 
research. From the data presented in Fig. 1, a 
slight inhibition effect  in the development of 
ammonifying bacteria was established until the 

60th day. In the case of the Rubin variety, lower 
indicators are reported compared to the Mavrud 
variety, and only at the last reading  they do reach 
a larger number. In the Mavrud variety, the values 
established on the 90th day, reach the amount of 

bacteria in control. 
 

 

Fig,1.Total amonifying bacteria 

 
 

Fig.2. Sporeforming bacteria 

 
The changes in the aerobic spore-forming 

bacteria are presented in Fig.2. The amount of 
spores decreased during the first two reporting 
periods, with the suppression being almost four 
times stronger than the control variant. The 

reduction in the number of spores is an indication 
that the herbicide used stimulates the spore-
forming bacteria. After this period, their 
development is suppressed, as evidenced by the 
higher content of spores in both of the reported 

options. These results show that the herbicide is 
not completely degraded, which may delay the 
mineralization of organic matter in the soil and will 
affect adversely the soil fertility. At higher levels of 

the soil reaction, the resistance of herbicides 
increases, because only biodegradation takes 
place, while at pH values below 6.8, chemical 
decomposition takes place, and the rate of 
inactivation of herbicides in the soil increases. 
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Fig.3. Cellulose decomposing bacteria 

 

Quantitative changes in the development of 
cellulose-degrading bacteria (Fig. 3) indicate that 
the use of the herbicide  Chikara- Duo inhibits their 
development until the 60th day after treatment. 
After this period, an increase in the number of 

studied variants was found, and on the 90th day the 
highest values were reported. 

 

Fig.4. Microscopic fungi 

 
Data on the number of microscopic fungi 

(Fig. 4) show that the herbicide used had a weak 

inhibitory effect on the 30th day, seen more in the 
Rubin variety in the soil, favors the development of 
heterotrophic microorganisms, such as microscopic 
fungi, but reduces the amount of bacteria. It was 

determined that the effect of the herbicide on the 
overall biological activity of the soil didn’t have a 
large effect on the rate of CO2 release in the soil. 
On the 30th day there is a slight suppression in the 
production of CO2 (Table 1), and on the 60th and 

90th day, the values in the sample and treated 
variants are insignificant. These differences in the 
development of the studied groups of 
microorganisms follow the changes in the amount 

of CO2 released. 
 
 
 

Table 1 Effect of Chikara-Duo on the total biological 

activity in soil (mg CO2/100g soil ) 
 

Variants 
Days after treatments 

0 0 0 

Control 4,2 5,1 5,8 

Mavrud 2,1 0,6 1,5 

Rubin 1,3 0,7 0,9 

 

CONCLUSION 

 

The herbicide Chikara, applied in a dose of 
300 g / da, reduces the amount of soil microflora 
from the 30th to the 60th day. The inhibitory effect 
on the amount of microorganisms in the Mavrud 

variety is weaker in comparison with the Rubin 
variety. The effect of the herbicide does not 
significantly change the amount of soil microscopic 
fungi. The output of the emitted CO2 changes 
insignificantly. 
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