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1 Research antecedents and the defined objectives 

 

It is no exaggeration to say that maize, which leads the list of cultivated row 

crops, is one of the most definitive plants of both the world economy and the 

world in general since, besides it being a source of human food, it is also a 

staple in the kitchens and foods of developing countries. In addition, it is 

fundamentally essential and important in the feed of practically all livestock, 

meaning it is of strategic importance in the production of raw meat meant for 

human consumption. It also plays a leading role in the research and 

development of production technologies and all involved players; 

furthermore, maize is the most elemental motivator of agricultural market 

trends.  

An enormous change started taking place in the 1950's that is still under way 

in the production of food raw materials and feed as well as in the market 

demand for those. However, this process is far from over, since agricultural 

developments, changes in the industry, and structural changes are becoming 

increasingly precise and are increasingly meeting all aspects of demand. 

We have a responsibility to conscientiously develop a type of plant 

production and plant protection that is sustainable (or at least produces 

suitable quantities and meets the requirements of the consumer side) and to 

help these two areas cooperate. The challenge is also given, since we are 

required to produce increasing quantities under changing environmental, 

cultural, and legislative conditions, also taking care to not deteriorate quality 

indices. 

However, globalization and the continuous growth of the global population 

pose ever newer quantitative challenges to the people involved in maize 

production. Besides the countries that show visible economic expansion 

(such as Brazil, Russia, India, and China) behind the increased demand, the 

second wave of developing countries (Algeria, Egypt, Indonesia) are also 

responsible for economic success, as the increasingly widespread change in 

their dietary habits has led to a transition from the consumption of plant-

based foods to meats, in addition to the fact that meat has become a regular 

and important component of the everyday kitchen of an ever wider layer of 

society. However, in the case of developing Asian countries, the explosive 

increase in demand caused by the changes that occurred in the quality of life 

and in dietary habits has not been accompanied by the in-depth 

intensification of agriculture that would be able to supply the above demand, 

as a result of which the production of the necessary greater quantities has to 

be provided from the areas of developed countries, which in turn leads to the 

continued intensification of the production in those countries and the 

inclusion of new arable areas in production. Simultaneously, both the areas in 

which maize can be utilized and its markets have continued to expand as 



 

 

bioethanol plants start their operations and oil prices increase; these have led 

to a market characterized by shortage. 

Hungary has been a leading maize producer ever since the 1960s and has 

maintained its position for decades. The centuries old traditions and 

technological know-how of production have been passed on from the small 

farms worked by peasants through to Hungarian twin row planting and down 

to today, and they have developed along the way. We, as a leading producer, 

thus have a place and continue to play an important role in continuing the 

development of production technologies and increasing the efficiency of the 

entirety of production with the knowledge and skills we have at our disposal. 

As time passes, the ranking of national production data seems to rearrange, as 

Ukraine, Romania, and Serbia from Europe and Brazil, Mexico, and 

Argentina from other parts of the world are playing increasingly important 

roles in providing a solution to the quantitative questions of maize 

production. 

The task is thus to maximize production with the smallest possible losses and 

to attain this production potential through technological intensification, of 

course with production posing the requirement of effectiveness and 

environmental factors requiring sustainability and the minimization of loads.  

Of these, the most important aspect is the effect weeds and weed coverage 

have on potential yields. In addition to the continued intensification of 

production technologies, there is also a need for a change in the views of both 

producers and consultants, since it is decisions and solutions that are based 

on the knowledge of individual fields which are capable of taking us into a 

world that is past the qualitative and quantitative limits we encounter today. 

 

Since the fourth national weed field survey (1996-1997), significant changes 

have taken place in our arable lands. The past one and a half decades have 

seen a rearranging of the ownership structure of Hungary's lands and those 

can now considered to be permanent, with the number of people farming 

small areas of land having increased together with the sizes of the lands they 

farm. Partly because of farming methods and partly due to the simplification 

of crop rotation, this has also led to substantial changes in the dominance 

relationships of field crop weeds, which in turn has increased the spreading 

of several weed species. In addition to all the above, a change in herbicide 

use is one of the other important, if not the most important, factors that plays 

a role in weed flora changes. In recent years, the European Union has 

revoked and is also currently in the process of revoking the licenses of 

numerous herbicide active ingredients, with which it allowed certain species 

that were previously not present or were only rare in farmed areas to appear 

or to proliferate, respectively. The new and the hard-to-eradicate species can 

cause production safety risks or can require substantial additional costs in 

case of a poor selection in treatment. However, it must be made clear that the 

right decision on protection, which focuses on only the occurring species, can 



 

 

suitably repress their presence, and can halt future spreading in the given 

crop, can only be made with suitable knowledge of our arable lands and the 

weeds that infect those. For these reasons, it is important to track, be familiar 

with, and document the dominance relationships of the present field crop 

weed flora for both herbicide development and herbicide use.  

 

After identifying the weed species that play the greatest part in the production 

of row crops in Hungary, the goal is to develop, test, and fine tune an 

optimized herbicide formula that is capable of effectively repressing weeds 

with prevalent coverage values in maize, both in Hungary and in the similarly 

weeded areas in neighbouring countries; and all this is to be attained with a 

smaller environmental burden. This allows us to come one step closer to 

utilizing a higher yield potential, since a product developed explicitly for the 

dominant weeds that occur in Hungary can allow us to start the fight against 

the most important weeds in good time. I was basically looking to identify a 

solution that would help weed control in maize and provide production 

technology with a more sustainable and environmentally friendly framework. 

 

 

Taking the above into account, my objectives were as follows: 

 

-  My objective was to perform individual weed surveys in 4 settlements in Pest 

County, to determine trends on the basis of the weed survey results, and to rank 

the important weeds occurring in maize cultures. 

 

- To analyse the weed infestation of maize on the basis of my own surveys. 

During the course of the study, to highlight the most dangerous weeds on both a 

national and international level. To identify the species that most influence the 

success of weed control. 

 

- To conduct studies to determine the optimal time of weed control as the 

intervention that most affects yield amounts in the future, as well. 

 

- To develop a product that is tailored to the weed flora and environmental 

conditions of Hungary, its important neighbouring maize producing countries, 

and the most prominent weed species; the product is to aid the sustainable and 

knowledgeable utilization of areas by local farmers. 

 

- To test herbicide combinations in greenhouse production conditions, to identify 

the various ratios of active ingredients, to select the suitable product based on 

herbicide efficacy, and to continue development of the latter in field tests. 

 

- To use field tests to present the range of efficacy of the product developed for 

the more important weeds occurring in Hungarian maize production.   



 

 

2 Materials and methods 

 Weed surveys in the field 2.1

 

As part of the fifth national weed field survey, which is of increased 

importance for the future, I performed weed surveying two times (early 

summer and late summer) each in two subsequent years (2007-2008) from 

4×4 metre quadrates in maize fields located at the edges of the settlements 

Káva, Ráckeve, Dömsöd, and Tahitótfalu; the quadrates numbered ten per 

each settlement in order to ascertain that my results could be compared with 

the national survey results to thus provide a true picture of the developments 

in weed flora. 

 

 Maize trough and pot studies in greenhouse conditions 2.2

 

In the greenhouse tests, I studied the herbicide candidates on 34 various weed 

species at 6 different dose levels and with 2 repetitions, applying the 

herbicides both in the preemergent and the postemergent phase within the 

same study. Similarly to the field studies, the evaluations took place on the 

7
th

, 14
th

, and 21
st
 days. The greenhouse tests were used to test various 

combinations and formulas of mesotrione and terbuthylazine.  

In the interest of ascertaining the time at which weeds start discernibly 

"disturbing" maize in the case of the control plants, which enjoyed ideal 

conditions in all other respects, I also completed a similar greenhouse trough 

and pot study with a suitable number of repetitions but without the use of 

herbicides, in addition to the chemical tests described above.  

 

 Weed control experiments in field maize cultures for the purposes of 2.3

development and registration 

 

The field studies were primarily set up in accordance with EPPO Guidelines. 

In addition, I also planned and set the studies, used evaluation methods, 

analysed the results, and defined the formal requirements of the reports as set 

forth in the EPPO Guidelines. I conducted the small plot trials on 15 m
2
 sized 

parcels per each treatment.  

On the one hand, I used box and whisker plots to analyse the data, which 

summarize the noted results and graphically depict their distribution. On the 

other hand, I also used star charts (radar charts or cobweb charts) to display 

the data comprising the results of the entire test series, which unequivocally 

indicate the weed spectrums of the various doses pertaining to several target 

organizations.   



 

 

3 Results 

 Weed survey results 3.1

 

I established that the degree of early on-set weeds had significantly increased 

since the data recorded in the 1960's and weed coverage has practically 

doubled. It must be noted that the greatest increase took place in the last 

decade, which experienced a rate of growth of 15% between 1997 and 2007 

compared to previous values of 3-4% for similar periods. 

Based on early and late summer data, barnyard grass and common ragweed 

intermittently occupy first place, depending on the timing of the survey. In 

the past 40 years, Echinochloa has consistently finished in first place in all 

early summer surveys and has only been pushed further down the list in the 

late summer surveys in the past two decades, even though its coverage 

appears uniform in its percentage values. Contrary to the above, Ambrosia 

has exhibited aggressive spreading and strong yet generally widespread 

prevalence.  

The "Top 10" list of weeds set up on the basis of the weed coverage values 

determined by the early summer weed surveys is as follows: common 

ragweed, common lambsquarters, barnyard grass, Bermuda grass, millet, 

Johnson grass, redroot pigweed, quackgrass, field bindweed, and common 

knotgrass. In the late summer weeds infecting maize in the vicinity of Káva, 

Ráckeve, Dömsöd, and Tahitótfalu, the top 10 list was made up of common 

ragweed, common lambsquarters, barnyard grass, millet, redroot pigweed, 

smooth pigweed, quackgrass, green foxtail, Jimson weed, and hairy 

crabgrass. 

 

3.1.1 Data for early summer  

70% of the national top 20 list consists of T4 plants, with the remaining 30% 

made up of species belonging to the physiology groups G1 and G3. The list in 

Pest County shows a similar distribution with a breakdown of 75% to 25%, 

with my areas showing a T4 dominance of 60%, G1 and G3 values of 30%, 

and T2 and H physiologies with 5% each. In any case, the top 20 lists are 

good at showing that, based on numbers, the monocotyledons and 

dicotyledons that germinate from seeds are present in 60-75% in both small 

plots and in the national overview, compared to perennial plants, which show 

a value of 25-30%. 

With its en masse germination and its omnipresence in agricultural fields, 

barnyard grass is at the head of the national list and it also showed a distinct 

increase in its coverage rate compared to ten years prior (26%). The 

increased prevalence of AMBEL and CHEAL has resulted in the amaranth 

species being forced back, for example, redroot pigweed coverage values 



 

 

have fallen to the levels experienced 40 years ago at 2.1% in the national 

values and 1.1% in my surveys.  

As a result of the spreading of dicotyledons and the appearance of millet 

species, the values of barnyard grass are less than the national average in 3 

out of 4 of the studies settlements. Its competitiveness lags behind that of 

millet and ragweed under more extreme soil and weather conditions and in 

areas with sandy soil, areas that warm up quickly, and that contain lower 

values of organic matter. However, it is easy to see that these five species are 

the most determinate in coverage; naturally, all settlements have their own 

dominant individual species, but the whole of these five species determine 

the early summer weed flora. Taking the average of the four settlements into 

account, none of the dicotyledons presented herein exceeded the national 

coverage values, and I encountered lower total coverage values as well. 

3.1.2 Data for late summer 

In the case of the late summer data, the relations in mass pertaining to 

physiology are similar to those recorded for the early summer, though the 

dominance of T4 species is stronger: T4 values both nationally and in Pest 

County are 75%, with 25% values for both G1and G3. In the 4 studied 

settlements, this distribution was only upset a little by the greater dominance 

of common wormwood: T4 accounted for 70%, G1-G3 accounted for 25%, 

with ARTVU, as a member of the H group, valued at 5% in the top 20 list. 

However, if we only examine the top 10 weeds, T4 accounts for 90% of 

weeds in the individually surveyed areas; quackgrass was the only perennial 

species that was indicative of the fact that stubble had not been properly 

treated for several years in the grain previous crop. In the areas I surveyed, 

common ragweed (10.2%) not only strengthened its position, its coverage 

value was more than twice that of the runner-up, common lambsquarters 

(4.98%), which was closely followed by barnyard grass (4.15%). It is 

undeniable that these three plants play the predominant role in our maize 

cultures both nationally and in a regional breakdown; depending on soil types 

and other factors, they are followed by redroot pigweed, millet, and yellow 

foxtail, or even green foxtail. The number of species with coverage values 

over 1% is 14, with the same number equalling 16 in Pest County and 14 in 

the four settlements in question. In the past 10 years, SETPU and CYNDA 

have achieved the greatest advances, with coverage increases exceeding 

300%. However, DATST, PANMI, SORHA, ABUTH, XANST, and 

HELAN, germinating via volunteer seeds, showed the greatest advances if 

we take the past 4-5 decades into account. The majority of these weeds 

managed to proliferate due to the products used at the time (i.e. the 

ineffectiveness of aminotriazines) and due to technological deficiencies, and 

the seed production and biological suitability were enough for them to fill the 

available niches and become widespread. 



 

 

 Greenhouse trough and pot studies results 3.2

After seeing the results of both the greenhouse trough and pot studies and the 

small plot trials, I can factually state that maize plants are capable of 

detecting the presence of weeds almost immediately after germination. The 

greatest damages resulting from the presence of weeds and weed 

proliferation, the loss of yield, takes place at a significantly earlier stage of 

maize plant development than previously assumed. Weeds that sprout 

together with the crop cause such significant and lasting losses in maize crop 

yield that the process can unfortunately neither be reversed nor can the yield 

be recovered with postemergent treatments carried out subsequently, even if 

those are impeccable. 

 

3.2.1 Competition trough and pot study results 

As part of the change that was brought about by competition, maize plants 

developing in a weed infested environment become elongated and end up 

being taller than their ideal development state with changed habitus. 

Contrary to previous theories and findings, as well as in expansion of those, it 

can be established that weeds already influence maize development from the 

very start of their appearance - or rather as soon as they develop foliage - 

even if suitable amounts of space, light, nutrients, and water are available and 

no competition is necessary. Together with the above, we place the start of 

competition (and its results) in a framework that is much closer to factual 

events. 

When examining the surface, length, and diameter of nodal roots, I 

experienced significantly differing results among the individual maize plants 

grown in a weed-free environment, which shows the development stage from 

which the presence of weeds become determinant and how this is manifest in 

carbon allocation to above-ground plant parts.  

 

3.2.2 Chemical trough and pot study results 

When developing the formula, I first used various types of mixtures with 

different mounts of each active ingredient in greenhouse tests to combat the 

target organisms in order to determine the degree the individual active 

ingredients are able to "help each other," that is to see whether the possible 

technological gaps in the given doses of a product can be bridged by the other 

active ingredient or not. I started to consistently experience a practically 

100% effect on the selected dicotyledons species when applying a mixture 

containing between 75 and 100 g/ha of mesotrione and 300 g/ha of 

terbuthylazine. In addition, monocotyledons also displayed heightened 

sensitivity in the case of this combination. After seeing and experiencing the 

positive synergy between mesotrione and terbuthylazine, I conducted 

additional tests to thus arrive at the final formula (50 g/l mesotrione and 326 



 

 

g/l terbuthylazine), which exhibited good - very good - excellent effects 

(species specifically) on the more prominent monocotyledons when applied 

to the culture. Before starting the field tests, I also conducted several dose 

studies, on the basis of which it could be seen that when applying a total 

active ingredient amount of 400 g/ha, I achieved significantly beneficial 

results in the case of certain weed species, but the spectrum of the products 

was still quite limited. However, the application of a total active ingredient 

amount of 800 g/ha resulted in a suitably robust product regarding both the 

weed spectrum and its duration, to which the grown crop displays excellent 

tolerance and which also exhibited very good technological flexibility in 

addition to its excellent herbicidal effect.  



 

 

  Results of chemical tests on field maize cultures 3.3

 

Fitotoxicity tests practically failed to discern any damages to the culture crop, 

meaning that farmers do not have to fear that the maize crop will be 

exterminated eve in case of overlaps.  

 

 

3.3.1 Results of preemergent treatments 

The 2.3 l/ha dose of Calaris Pro, applied in the preemergent phase, provided 

the best and the reliably most uniform herbicidal effect in the entirety of the 

studies. Concurrently to the increasing dose amounts, I experienced an 

increase in the amount of exterminated weeds, meaning an unequivocal rate 

response was experienced, which can be clearly seen in the case of the 

various weed species. 

In the case of dicotyledons, the differences in doses is made apparent by the 

species classified as difficult to control. Low doses were entirely incapable of 

controlling the en masse and yet prolonged ragweed sprouting. In general, it 

can be established that the 2.0-2.3 l/ha dose provided a good preemergent 

herbicidal effect on weeds that germinate from seeds; however, regarding 

duration, the maximum dose will provide suitable protection against the late 

germinators.  

 

3.3.2 Results of early postemergent treatments 

 

In the case of more sensitive species, the products' effects via the leaves 

provided to be suitable at even the smaller doses, since the product can 

directly come into contact with the target organisms, absorption is easier 

through the leaves, and absorbed active ingredient amounts are greater due to 

the larger surface areas, allowing us to achieve greater flexibility and weed 

spectrum with smaller doses. Nonetheless, the duration of treatments applied 

to the soil naturally starts at the time of application, meaning we can calculate 

with 4-6 weeks, depending on the given dose. The advantage of early 

postemergent treatments is that a part of the weeds has already sprouted and 

is still before root establishment, with the majority still germinating, meaning 

that all stages show a high level of herbicide sensitivity. 

In the interest of achieving a guaranteed affect, the recommended early 

postemergent dose of Calaris Pro is 2.0-2.3 litres per hectare, which provides 

us with suitable flexibility even with variable environmental factors. In 

addition, the duration effect acting through the soil ensures the crop will 

remain weed-free for weeks. 

 



 

 

3.3.3 Results of postemergent treatments 

Because of the phenological state of the weeds (which assumes a much more 

advanced level of development compared to the early postemergent stage), 

the herbicide droplets sprayed during the postemergent treatment provide 

much better cover and allow for the application of more active ingredients - 

naturally a greater amount of active ingredients might be necessary to control 

the greater biomass load.  

Common lambsquarters was practically eradicated by the 1 litre dose of 

Calaris Pro and received a qualification of excellent because of its very good 

results in the other higher dose categories. Similar results were achieved in 

the evaluation of parcels contaminated with cockleburr, as well. The effects 

were 97.5-100% in the case of all four doses, with a deviation that was 

slightly greater than that of common lambsquarters, but still negligible. In the 

case of millet, the two highest doses proved to be suitably effective even 

against individuals that attained above average levels of development.  

 

Calaris Pro weed spectrum 

The weed spectrum that can be assigned to the given dose of a given product 

applied at a given time can be clearly seen from the rate response displayed 

by the star charts and the summary of the evaluation data, both for 

monocotyledons and dicotyledons. It is unequivocally shown that when 

preemergent treatment is applied (Figure 1), the higher dose range provides 

the consistently high herbicidal effect, which is attributable to the high active 

ingredient concentration, since that is the only possible means to allow the 

lethal doses to be absorbed by the seeds that have a very small surface (for 

absorption) when they absorb the tiny amounts of water they require, which 

is orders of magnitude smaller than that of developed plants. Also taking into 

account the other two times of application, the development stage of the 

weed in question and its inherent sensitivity (before/after root establishment, 

biomass, foliage area and surface changes, trichomes, waxiness, and the 

strength of the epidermis) plays the decisive role in establishing the spectrum. 

In the case of postemergent treatments, the plants have only reached a stage 

when one or two leaves have unfurled, meaning they have not yet undergone 

root establishment, their tissues are soft and pliable, and they are capable of 

quick surface absorption and therefore exhibit greater vulnerability than in 

later stages. This explains the better effects achieved in EPOST treatments 

(Figure 2) compared to POST treatments in even the smaller doses.  

  



 

 

 

 
Figure 1: Weed spectrum of Calaris Pro preemergent (PRE) treatments against 

dicotyledons when applied in different doses, at the time of the final evaluation 
 

 
Figure 2: Weed spectrum of Calaris Pro early postemergent (EPOST) treatments 

against dicotyledons when applied in different doses, at the time of the final evaluation  
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 New scientific results 3.4

 

In two subsequent years, I surveyed the weed conditions of maize cultures 

near four settlements in Pest County in early and late summer, the data of 

which are being handled together with the Fifth National Weed Survey data. 

 

After comparing the data of the weed surveys conducted in Pest County 

maize fields (in the vicinity of the settlements Káva, Ráckeve, Dömsöd, and 

Tahitótfalu) with the national results, I can unequivocally declare that the 3 

most important weeds in maize fields are common ragweed, common 

lambsquarters, and barnyard grass, which are responsible for the difficulties 

encountered in the weed control of row crops, and thus maize.  

The data of my individual early summer surveys (also coinciding with the 

data of Pest County) show that common ragweed and common lambsquarters 

are ahead of barnyard grass, which was listed first on the national survey's 

list, since the former weeds, thanks also to their competitive properties, 

physiologies, strategies, and better resistance to herbicides, were able to refill 

the soil with their seeds and thus become widespread in all locations.  

In the areas I surveyed, common ragweed (10.2%) not only strengthened its 

position by the end of summer, its coverage value was more than twice that 

of the runner-up, common lambsquarters (4.98%), which was closely 

followed by barnyard grass (4.15%). I thus found that these three plants play 

the predominant role in our maize cultures from the start of sowing the seeds 

all the way until the end of summer both nationally and in a regional 

breakdown; depending on soil types and other factors, they are followed by 

redroot pigweed, millet (generally in Pest County and in some regions with 

looser types of soil), and yellow foxtail, or even green foxtail (on dense 

soils). Based on my analyses, in the past 10 years, SETPU and CYNDA have 

achieved the greatest advances, with coverage increases exceeding 300%. 

However, DATST, PANMI, SORHA, ABUTH, XANST, and HELAN, 

germinating via volunteer seeds, showed the greatest advances if we take the 

past 4-5 decades into account. 

 

In light of the results of my weed surveys, I can say that the weed flora of 

farming areas continuous to constantly change; continuing previous trends of 

soil disturbance, the number of species is decreasing, diversity is being 

reduced, and species with a wide range of tolerance, thus individuals that 

tolerate stress well and show good adaptability (euryoecious species), are 

becoming increasingly prevalent. It was also established that the unbalanced 

use of herbicides for decades had an enormous selective effect on weed flora, 

which can be felt today, as well. On the one hand, this can be experienced in 

both the proliferation of monocotyledons and in the increasing presence of 

large seeded dicotyledons that are difficult to exterminate (DATST, ABUTH, 



 

 

XANST). In regard to mass, 70-75% of maize plots were ruled by T4 plants 

with 25% by the G physiological group; furthermore, the number of weed 

species that are present in almost all regions in Hungary and that 

fundamentally define maize weed flora and weed control can be narrowed 

down to 5 or 6. In addition to the above, if we add certain region-specific 

weed species (CYNDA, SORHA) to these, we can cover the species relevant 

from the aspect of weed control with a high level of certainty in individual 

counties and regions. The species that are most deterministic regarding the 

maize weed flora are as follows: common ragweed, common lambsquarters, 

and barnyard grass, followed by redroot pigweed.  

 

I recognized and presented the fact that ridding our maize plots of weeds 

before they influence maize root growth is probably the most prominent step 

from the aspect of maximizing yield results. Using trough and pot studies, I 

proved the changes in carbon allocation that I experienced in maize plants 

developing in weedy circumstances, namely equal to greater vegetative area 

growth and smaller root mass increases. Contrary to previous theories and 

findings, as well as in expansion of those, it can be established that weeds 

already influence maize development from the very start of their appearance - 

or rather as soon as they develop foliage - even if suitable amounts of space, 

light, nutrients, and water are available and no competition is necessary. With 

this, I managed to prove the viability of preemergent and durable early 

postemergent treatments as opposed to previously accepted targeted 

postemergent treatments in the case of single application, post-germination 

POST and late POST products.  

 

Taking into account the weed conditions characteristic of Hungary and 

mentioned above, I studied the various mixtures of mesotrione and 

terbuthylazine combinations in greenhouse tests. As the end result of these 

tests, I selected and developed a herbicide product - Calaris Pro - which 

provides an answer to the above questions of weed infections and challenges. 

 

Finally, based on the results of my surveys and the several year-long 

greenhouse and field chemical tests conducted on the basis of the weed 

infection conditions characteristic of Hungary, I developed a herbicide that is 

not detrimental to the environment and solves the weed infestation problem 

referred to. Regarding its use, the herbicide product can be considered to be 

suitably flexible, as it can be applied in both preemergent, early 

postemergent, and postemergent stages thanks to its suitably optimized active 

ingredient ratios. The product has been licensed. The recommended amount 

of Calaris Pro product to be applied is 2.3 l/ha when applied in the 

preemergent stage or 1.8 - 2.0 - 2.3 l/ha when applied in the early 

postemergent or postemergent stage with the use of a wetting agent; the 

product should be applied when seed germinating dicotyledons are in their 2 



 

 

or 2-4 leaf stage, respectively, or monocotyledons are in their 1-2 or 3-5 leaf 

stage, respectively. In addition, I recommend early postemergent treatments, 

since the results of my research show that is when the product has the widest 

weed spectrum. 

  



 

 

4 Conclusions and recommendations 

 

Besides the role played by the suitability of the various species and by other 

agricultural technology deficiencies, unsuitable or unbalanced herbicide use 

(atrazine and auxins, followed by sulfonylurea) and the switch from 

preemergent application times to postemergent treatments plays a strong role 

in the spread of weeds that are difficult to control. The changes that took 

place in field weed flora in the past twenty years also reflects the transition 

from large scale farming to a smaller scale and to private farms, which, in 

addition to the proliferation of seed germinating dicotyledons, were unable to 

limit all cases of the spread of perennials.  

According to the results I achieved, it is thus undeniable that common 

ragweed, common lambsquarters, and barnyard grass play the predominant 

role in our maize cultures both nationally and in a regional breakdown from 

the start of sowing the seeds all the way until the end of summer; depending 

on soil types and other factors, they are followed by redroot pigweed, millet 

(generally in Pest County and in some regions with looser types of soil), and 

yellow foxtail, or even green foxtail (on dense soils). These weeds are 

capable of growing and ripening seeds even in the shadows between maize 

rows. It is thus very important to select a product for their control that also 

has durable effects, since the weeds, sprouting in several waves and in large 

numbers, are capable of infiltrating maize rows and posing strong 

competition for the maize crop, resulting in drastic decreases to potential 

yield amounts. 

Based on the additional results I arrived at as well as on the national coverage 

data, I have established that Hungary's weed flora has changed in the past 

decades. Numerous weed species that were previously prominent have lost 

their significance and in many cases have been replaced by plant species that 

are difficult to control or can only be controlled with numerous treatments, 

and these have transformed and now define weed control technologies, 

posing quite a formidable planning and labour organization task for farmers. 

Unfortunately, the extremes in climate conditions and the limited amount of 

springtime "infiltrating" rain have pushed weed control measures in the 

direction of controlling weed flora that has already sprouted (postemergent 

and late postemergent treatments) - and I must note that this is undeserving.  

 

Taking into account the characteristic Hungarian weed infection conditions 

referred to, I developed a herbicide product - Calaris Pro - which provides an 

answer to the above questions of weed infections and challenges, based first 

on greenhouse tests and then continued in field tests.  

Mesotrione is still the latest organically developed herbicide molecule on the 

herbicide market, allowing it to shine as a primary partner for combinations 

from the aspect of environmental protection and, thanks to its positive 



 

 

synergic effect with terbuthylazine, the Calaris Pro product allows for 

professional weed control in an environmentally aware fashion and with the 

application of small amounts of active ingredients. 

In addition to traditional maize weed species such as lambsquarters species, 

pigweed species, or field mustard, its affects are excellent against difficult to 

control dicotyledons, for example Jimson weed, velvetleaf, volunteer seed 

sunflower, knotweed species, annual mercury, hemp, black nightshade, 

bladder weed, and wild buckwheat, meaning its effects on dicotyledons 

sprouting from seeds is complete.  

The effects of Calaris Pro's two active ingredients, mesotrione and 

terbuthylazine, are proven; and their combined beneficial results ensure an 

excellent herbicidal effect even on areas with strong ragweed infestations 

against even well-developed ragweed plants without any chance of the plant 

re-sprouting. And let's not forget it is impossible to overemphasize the 

importance of products that control ragweed. Based on the results of my 

individual weed surveys, ragweed is the primary weed and has the greatest 

range in the weed flora of the settlements Káva, Ráckeve Dömsöd, and 

Tahitótfalu. 

The recommended amount of Calaris Pro product to be applied is 2.3 l/ha 

when applied in the preemergent stage or 1.8 - 2.0 - 2.3 l/ha when applied in 

the early postemergent or postemergent stage with the use of a wetting agent; 

The product should be applied when seed germinating dicotyledons are in 

their 2 or 2-4 leaf stage, respectively, or monocotyledons are in their 1-2 or 3-

5 leaf stage, respectively. I personally recommend postemergent treatments. 

When applied on the maize culture level, 2-3 kg of active nitrogen / ha 

should be applied in the form of some sort of nitrogen fertilizer by adding it 

to the herbicide mixture to provide for better absorption and thus a more 

perfect effect.  

Calaris Pro can be used without restrictions in the agricultural-environment 

management programme.  
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