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IPM in terms of current legislation 

Since 2014, there exists a new obligation for farmers coming from the provisions of § 5 of Act no. 
326/2004 Coll., on phytosanitary care ("Act").  Professional users of plant protection products 
must comply with the new obligation – to implement IPM principles into their growing 
technologies. This obligation has come into force since 1st January 2014 and concrete principles 
are described in Decree no. 205/2012 Coll. of the general principles of integrated pest 
management ("Decree").  

With the new obligation, the Central Control and Testing Institute of Agriculture ("CISTA") 
established a check system. During 2014, official controls of farmers who use plant protection for 
their business (professional users of plant protection products) were carried out. The purpose of 
the official controls was to determine to what extent farmers comply with the general principles 
of integrated pest management (the "IPM") defined by decree. Compliance was checked by 
inspectors of CISTA, the results were recorded in checklist. The results of 2014 showed 
compliance of all farmers subjected to the control. There were 107 subjects in total. On average, 
all inspected subjects reached 235 points (the minimum threshold for the fulfilment of the 
obligation was 120 points, the maximum limit was 350 points). The lowest reached score was 165 
points and the highest 305 points. Evaluation showed correlation between the size of the 
controlled subjects and score. The highest score achieved enterprises over 500 ha (242 points), 
followed by medium-sized enterprises up to 500 ha (239 points), and small businesses up to 50 
ha (222 points). Detailed information can be found on the website CISTA. 

Based on outcomes of results 2014, Ministry of Agriculture together with CISTA agreed on 
simplification of the control system and adaptation to the Czech agriculture conditions. CISTA has 
reviewed and rewrite checklist for 2015 as well as the whole approach of the system. Currently, a 
modified questionnaire (checklist) is being presented to the agricultural community with its 
simplified structure focused on a comprehensive approach to IPM. The level of use of the general 
principles of IPM is evaluated according to the similar scoring system. The core difference 
between control system of 2014 and 2015 is that the questionnaire captures progress of IPM 
implementation instead of strictly lead control. The questionnaire is aimed at activities of farmer 
going beyond obligations imposed by law or laws related to a plant production (e.g. the Act no. 
156/1998 Coll., on fertilizers, etc.). Newly farmer can use option “other”, which can help him get 
points for other than prescribed options (e.g. cultivation practices with anti-erosion effect). 

Each question of questionnaire belongs to a certain section of the guideline. Each section is given 
particular text in the guideline, where benefits of the adopted measures are explained and 
described. The purpose of the survey is to document the weaknesses/strengths of current 
growing methods of the Czech farmers compared to the optimal uptake of IPM. The goal is to 
evaluate the implementation of IPM by Czech growers in connection with provided tools.  

Sanctions will be imposed by CISTA in case of clear non-compliance with the law, or related laws 
(e.g. The Act no. 156/1998 Coll., on fertilizers).  
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The questionnaire is a compilation of 15 questions reflecting IPM principles related to the key 
crops in the CZ. Each question has its own score. There is possibility for individual performance, 
so called “other” option. This flexible approach allows growers to gain points for the procedures 
practiced out of the defined area. Score reflects degree of implementation of IPM elements. Limit 
for compliance is not established, but theoretical maximum is 215 points. In case of applied 
measures with added value, e.g. the straw after harvest is incorporated with the appropriate 
dose of nitrogen, farmer gets more points in contrast to straw incorporated without nitrogen 
dose. If the grower applied more options, e.g. erosion control measures contain grass strips 
together with intercrops, points are added. The guideline gives more explanation to each 
question in the questionnaire to emphasize why the measures are important and what pros and 
cons can be expected.  

Data collection will take place as part of regular controls of plant protection usage which belongs 
to the statutory management requirements. The outcome of these checks is protocol of the 
control and completed questionnaire. Questionnaires will be collected and evaluated by CISTA. 
The results will be presented on the website of the Institute. Evaluation of the results will be 
compared with the mean value obtained from all of the evaluations of the current year. The data 
will represent progress of the IPM implementation within the time period. The results will also 
provide information for Agricultural Research and the Ministry of Agriculture. The system will 
also reflect changes in cultivation technologies and will be adapted according to changes in 
growing technologies.  
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System of Integrated Pest Management (IPM) is a complex of coherent principles interlinked between each other and 
creating a harmonic unit. Like the pillars of the building, you can not remove one without endangering the stability of 
the rest. Every step that grower makes in contrary with the principles of IPM resulted in a disruption of unit, which 
needs to be supplied with another element, usually with the synthetic one. The more growers rely on chemical 
"pillars", the more weakens the natural ones. The complex becomes dependent only on one pillar which collapses 
with onset of e.g. a resistance or calamitous occurrence of pest. Beside the structural aspect it must also be consider 
the economical effect of relatively "cheap" natural resources (organic matter of intercrops and crop residues, etc.) in 
contrast with the more expensive chemical inputs (pesticides and fertilizers), whose sources will become more expen-
sive and less accessible in to the future. 

Ministerstvo zemědělství 

Odbor rostlinných komodit  

Těšnov 65/17, Praha 1 11000  

Ústřední kontrolní a zkušební ústav zemědělský  

Oddělení metod integrované ochrany rostlin  

Zemědělská 1752/1a, Brno 613 00  



 

Crop rotation is currently driven by market requirements and existence of organic gas 
station (OGS) in combination with livestock production. Most of grown commodities in the Czech 
Republic include wheat, spring barley, oilseed rape and maize. Other crops occur in minority 
because of higher demand on growing technologies, insufficient links with livestock production 
and lower market interest. Growers should be aware of compliance with basic rules of crop 
rotation that can prevent outage of yield and can ensure soil fertility without increasing inputs. 
Proper crop rotation is the main instrument solving problems with health of crop and weeds, as 
well as erosion. Compliance with rules of crop rotation can avoid the topsoil washes away with 
highly valued nutrients (nitrogen and phosphorus) and leaching of nitrates and pesticide residues 
in water sources. 

Principles of crop rotation represent logical sequence of crops. The necessity of spatial 
isolation between blocks of the same crop and intercrop must be also taken into consideration. 
An important principle is keeping the intervals between cultivated crops (e.g. 1-2 years for small 
grain cereals, 4-6 years for rape and mustard, 5-6 years for sunflower, 4 years for poppy, 3-4 
years for potatoes, 4-6 years for sugar beet, 3-4 years for legumes, etc.). The proportion of 
cultivated crops should be kept:  40-60 % of cereals, 10 % of maize, 12,5-15 % of oilseed rape, 10-
20% of potatoes/beet, 20-50 % of intercrops, 10-25 % of legumes. 

Growing nitrogen-binding crops – legumes should not be omitted from the crop rotation 
either as a monoculture or mixture in the form of cover crops. Percentage share of legumes 
might range from 10 up to 25 % (up to 50 % for enterprises with erosion endangered soils). Their 
value lays in phytosanitary effect - it reduces the incidence of some pathogens such as stem-base 
diseases of cereals, flax wilt, beet cyst nematode and others, additionally, legumes have a good 
weeding effect. Growing legumes, however, brings some difficulties. This mostly includes yield 
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Crop growing is a system of direct and indirect measures. Direct measures address short-term 
solutions but this approach can´t be used sustainable for a long time. Such a system becomes 
unstable. Growers should primarily focus on solving problems by respecting basic practices. In 
combination with new technologies, it is possible to establish a system of crop production 
based on rationalization of inputs with maximum use of natural resources together with a 
minimum burden of the environment. It should be identified the main weaknesses that reduce 
the effectiveness of the current cultivation techniques and have a negative impact on the 
quality of soil (the most important resource). Primarily, these weaknesses are manifested by 
loss of organic matter in soil, soil erosion, gradation of the occurrence of pests and weeds, 
residues of agricultural chemicals in food and water sources. 

Winter rye harvested green (GPS) can be utilized as a source of biomass for OGS or preserved as fodder for cattle as a 
part of the extension of crop structure, especially in companies with concentrated crop production and fields 
endangered with erosion. Besides of simple cultivation technology and low cost technology, rye provides a stable 
income even in drier areas, because of its efficient use of available moisture and nutrients. Moreover, there is no limit 
in growing of rye. It is also considered as a good crop in erosion risk areas (due to massive root system) and a good 
pre-crop to winter rape. Early harvested rye provides sufficient time for soil preparation and can help effectively 
distribute further agricultural work during the late summer. 



 

instability, slow initial growth (easy to weed infestation at the beginning of vegetation), higher 
demand for agricultural engineering and susceptibility to lodging, cracking pods and intolerance 
to each other (legumes needs break 3 or 4 years, 3 years for lupine, 2 years for beans). 
Nevertheless, the cultivation of nitrogen-binding plants belongs to one of the essential criteria 
well constructed crop rotation. 

Intercrops gains importance, although they are still underestimated, particularly in 
situations where narrow crops rotation is used. The proportion of intercrops is expected to be 
minimal from 10 % up to more than 35 % in areas with the existence of OGS. All positives can be 
seen in ability to break cereal sequences, include phytosanitary aspect, improvement of a soil 
structure, water retention, control of erosion and weeding effect. Intercrops enrich soil with 
organic matter (up 10 to 60 tons per 1 ha, supply of nitrogenous substances represents 50 to 150 
kg per hectare), according to the date of sowing and selected components. Key role plays ability 
to take up phosphorus from hardly accessible forms. Drawbacks of intercrop might represent 
uptake of moisture for the following crop (white mustard belongs among risk intercrops) this can 
be easily solved by choosing proper species. Except of mentioned benefits nematocidal effects 
can be emphasized. Varieties of radish and mustard can reduce populations of Heterodera 
schachtii or Pratylenchus penetrans. 

Generally, intercrops improve water management. Aboveground mass (living or dead) of 
plants prevents water evaporation during the intercropping period and decomposed dead roots 
improve the infiltration and distribution of water in soil. Mass of intercrops can be used as a 
mulch to protect soil from erosion or used as a fresh or canned feed for cattle. Alive mulch 
proved to be suitable for direct seeding of winter wheat. Winter wheat handles allelopatic effects 
of mulch better compared to e.g. corn. Biomass of intercrops is destroyed mechanically or 
chemically and wheat is sown directly to soil. Well known method is using of a phacelia. The use 
of intercrops, however, requires the correct implementation within a crop rotation and higher 
demands of agrotechnology in order to avoid negative effects, e.g. later start of spring work if 
using freezable and overwintering intercrops, development of pests and diseases due to 
inappropriate choice of intercrop (green bridge), increased weed infestation with perennial 
weeds if inappropriate tillage or poor competitive ability of intercrop occur, delayed degradation 
of biomass in case of high biomass production or narrow C: N ratio (with higher ratio of legume 
plants) may increase the risk of groundwater contamination by nitrates. 
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Pictures 1, 2, 3 Oil seed rape and corn crops shouldn´t exceed ratio 15 % and 10 % respectively in healthy crop 
rotation. High demands of  biomass for biogass stations can effectively be solved by growing of GPS rye .  



 

Straw is an important by-product of cereal production and a valuable source of nutrients. In 
current cultivation systems, with limited livestock, they are preferred short-blade varieties and 
moreover some enterprises make a business from selling of straw for energy purposes. Annually, 
nutrients uptake from the field is counted up to several hundred of thousand CZK (1 t of straw 
performs nutrients corresponding 800 CZK). Organic matter in the straw is a valuable source of 
energy for soil organisms and also protects humus being decomposed. Straw positively affects 
mechanical attributes of soil and improves soil aerial and water regime. Soil should annually get 
about 4 t/ha of dry organic matter to cover the losses of organic matter. When incorporating 
straw cereals, adjustment of the ratio of carbon and nitrogen from 60 to 90: 1 to the optimum 
ratio of 20-30: 1 should be ensured. Application of nitrogen stimulates microflora and ensures 
proper decomposition of straw, which is also attributed with strong phytosanitary effect. In case 
of insufficient decomposition of the straw, transmission of pathogens (e.g. Fusarium sp.) in spring 
time might happened (especially in case of rotation cereal after cereal). At the same time, 
immobilization of nutrients in soil microorganisms happens and reduces their accessibility to 
plants. Application of mineral and organic fertilizers or manure promotes the decomposition of 
straw (and pathogens). 

In enterprises having OGS, by-products are a significant source of nutrients and organic 
matter. Digestate and liquid fraction – fugate are used primarily as mineral fertilizers but it is 
necessary to keep in mind restrictions resulting from using of OGS fertilizers. Overusing of OGS 
products may cause salinization of soil if they are applied unevenly within the crop rotation or 
individual field blocks. It must be bear in mind that OGS products contain less degradable organic 
matter. It is also recommended to apply fertilizers intensively where a high utilization of nutrients 
by crop is expected cropping otherwise leaching of nutrients (nitrates) is likely to occur. This 
problem can be solved by setting of application schemes. Digestate must be applied exclusively 
onto the substrate - straw or biomass of intercrops at the suitable time. Grains prefer earlier 
applications of fertilizers. This approach can increase the efficiency of nitrogen utilization due to 
lower leakage together with low spring temperatures. In case of autumn application, the correct 
decomposition process by adding a nitrification inhibitor should be ensured. Proper application 
schemes significantly affect soil structure.  

The task of appropriate cultivation techniques are associated with technological processing of 
soil and mechanization inputs that affect soil quality and health of cultivated plants. Growers 
should not neglect basic tillage practices that consequently save time and expenses for 
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Phacelia is sown after early harvested crop into deeply loosen soil where the harvest of stubble had been made after 
the application of fertilizers. Before sowing, crops volunteers must be destroyed. Phacelia is able to utilize 
accumulated moisture and to create enough biomass until become frozen. After winter time, phacelia makes a 
suitable environment for direct sowing of corn. A fundamental precondition for the correct function of mulch is a 
sufficient underground and aboveground biomass. 

Background for the efficient use of straw is having prepared stubble and well-shredded material to a length of 5-15 
cm. Straw should be uniformly distributed on the field. Nitrogen fertilizer at a dose of 10-12 kg N per ton of straw 
must be well mixed up with soil (by stubble). After stubble, the straw begins being decomposed by bacteria and fungi 
rapidly. Excessive amounts of straw, which can be locally associated with its imperfect placing in the parcel, can lead 
to the problems with the quality of the subsequent crops. 



 

correction. As it is non-tillage most spread technology, growers should not skip good seedbed 
preparation especially correctly proceeded stubble (immediately after harvest!). Delayed stubble 
brings losses up to 200 liters of water per hectare and a day during the hot summer time. Basic 
principle of stubble represents the fact that a soil surface is loosened up and the capillarity is 
interrupted. Such conditions resulting in creating layer which protects soil from unproductive 
evaporation and reduces heat input into soil. On unloosened plots where the layer is missing, 
there is a higher probability of warming up of soil into the depth. This leads to a further increased 
losses of water. Loosening of soil allows better intake and retention of water from rainfall than 
compacted unloosened soil surface on which the fast rainfall water flows off and quickly 
evaporates. In many situations, weeding effect of stubble is contributing. Weed seeds are 
shallowly plowed down and germinate in a short time. Especially in the case of wheat/barely 
volunteer the emergence and subsequent use of chemical measures against the main reservoir of 
barely yellow dwarf virus and wheat dwarf virus of virus diseases is highly recommended. Effect 
of all above mentioned positives is better if fresh surface of soil after loosening is rolled. This 
procedure is contributing especially in conditions where the issue of water supplies is frequently 
solved.  

Half of the land in the Czech Republic suffers from soil compaction (more than 80 % represents 
technogenic compaction which can occur in soils of any granular composition). This kind of 
compaction is induced by heavy agricultural mechanization, pressure of planted crops, absence of 
perennial forage crops or plowing into the same depth. The intensity and depth of compaction 
depends on the weight of the mechanization and the size of the place coming into contact with 
vehicles. An important role plays number of passes and speed of mechanization. The stability of 
soil structure and organic matter content in soil is also important. Moreover each type of soil 
degradation affects other types of soil degradation. Acidification of soil and reduction of organic 
matter is therefore often consequence of decay of soil structure and soil compaction. 

Measures against soil compaction can be divided into preventive and corrective. Preventive 
measures include agrobiological and technological measures. Agrobiological measures mainly 
include organic fertilization, limited use of physiologically acidic fertilizers, maintaining optimum 
pH of soil and use of deep-rooted crops (e.g. alfalfa, clover, rape etc.). Technical and 
organizational measures represent structural design of agricultural machinery reducing the 
pressure on soil, the revision of soil fund, the schedule of soil processing, limiting number of 
passes across fields (joining work operations, etc.) and protective tillage or minimal tillage and 
use of crop residues. 

While sandy soil practically don´t have ability to recover from compaction, clay soils under 
certain conditions, can achieve regeneration of soil structure. Corrective measures require soils 
where compaction reaches into the subsoil. Depending on the depth and extent soil compaction, 
mechanical interventions such as ploughing compacted subsoil to a depth of 0.45 meters is used, 

 

Cultivation practices /6 

Using stubble plays important role in the fight against many harmful organisms. Stubble significantly reduces root 
diseases and take-all of cereals, different species of Fusarium diseases and molds. Stubble interrupts development of 
pests (corn saw flies, thrips, cereal ground beetles, gall midges, frit flies, root maggots, cutworms, weevils and other). 
Seedbed preparation itself should not only create good conditions for seed germination, but also leave soil in good 
condition – non-compacted and free for water infiltration. 



 

as well as deep ameliorative loosening subsoil layers beyond the depth of 0.45 meters. 
Subsequently, stabilization measures to aerate soil are engaged: intensive application of organic 
fertilizers, including deep-rooting crops, liming and using of materials to lighten soil (e.g. crop 
residues, shreded tree bark etc.). 

Erosion control measures consist of soil protection against the falling drops of rain, capturing 
of surface-runoff water and transport them as much as possible to soil profile. Important role 
plays also reduction of the speed of flowing water. If necessary, surface runoff must be divert into 
water areas or other places where it can´t be harmful directly. From the financial point of view, it 
is necessary to approach erosion control measures from the simplest ones (financially and 
organizationally) to the difficult ones, covering technical measures. Organizational measures 
mainly include design of optimal shape and size of field blocks, proposal for an appropriate 
location of crops, including of grasslands and cover crops. Agronomic measures may include 
sowing cover crops (e.g. freezable - phacelia, white mustard), under-sowing (sown later than the 
main crop), stubble of previous crop, strip tillage (strip-till), seeding/planting following the 
contour, dimpling and diking (special tillage creating small dikes to gather water during the 
winter time) or undermining. 

Technical erosion control measures such as anti-erosion boundaries, erosion control ditches 
and furrow, grassy thalweg, rural path with  the anti-erosion effect, protective dams,  erosion 
control reservoirs, terraces and landscaping settlement allow a reduction of pitch attitude of 
sloppy field blocks, safe drainage of surface water and slowing runoff. With combination of other 
measures, the technical measures provide the highest level of protection of soil from erosion. 
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Excessive soil compaction is manifested by reduced yields (up to 30% according to crop) and product quality. Thus 
resulting in increasing energy inputs for tillage (up to 50% increase of fuel consumption) reduction of the efficiency of 
fertilization. Also the physical properties of soil degrade which subsequently leads to reduced quality of biochemical 
and biological processes in soil. This disturbs aquatic and aerial regime in soils, which leads to a deficiency of oxygen 
for plant roots and resulting in formation of poor-quality humus. As a consequence, soil acidification comes and 
nutrient intake get worse and mobilization of risk elements can occur. Mentioned processes significantly reduce 
activity of edaphon (earthworms, arthropods, etc.) and microedaphon, both elements increase the porosity of soil 
and hence its permeability to water and air. In general, soil compaction slows down and reduces water infiltration - 
increases surface runoff and water erosion, reduces the retention capacity of soil, accelerates the evaporation of 
water from the surface of soil and last but not least, schedule of field works are delayed.  

Soil Erosion degrades agricultural land especially the most fertile part - topsoil, it impairs physical and chemical 
properties of soils, reduces the thickness of soil profile and increases grittiness, reduces nutrient resources and 
amount of humus. Erosion also damages crop itself and makes it difficult to move mechanization in the fields and 
causes the losses of seeds, fertilizers and plant protection products. Crops will not find sufficient nutrients in the 
eroded soils and the harvest reaches lower level (lower germination, seedlings and roots are washed off, flooding of 
lower lying crops, etc.). Yield reduction on weakly eroded soils represents 15 - 20% per hectare, medium eroded soils 
40-50% and heavily eroded soils represent yield reduction up to 75%.  



 

Planted crops provide increased anti-erosion effect, but some problems still remain although 
full plant establishment is in the place. The most problematic crop is corn, which has been 
cultivated for more than half of the erosion-affected fields, as well as other spring cereals and 
potatoes. The survey on erosion of farmland confirms that in most cases when erosion event 
happens, non-compliance with rules of good agriculture practice established (GAEC) is found. This 
corresponds to a very modest setting of rules and confirms the need for its tightening, example: 
sowing headland, although it is generally appropriate measures, it is not possible to stop erosion 
on the field block, even if this block is smaller than 35 ha. A field block size of 35 ha can measure 
however 1000 m on slop line which can´t have a corresponding effect although 12 m of 
infiltration strip is in the place. It also proved problematic how to control requirement in case of 
coverage of soil surface with plant residues after 1st of July.  This requirement is not practically 
viable at intended term. What was proved to be very effective is the use of e.g. freezable cover 
crops such as phacelia and white mustard or use of undersowing. 
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Picture 5 Buffer strips -one of the most used anti-erosion measures in the Czech Republic 

Picture 4 Phacelia helps with erosion and provides valu-

able recourse of pollen for honey bees 
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Cultivated areas are part of the landscape. Although this agro-system is regularly interfered 
with various inputs, there should be the stabilizing elements e.g. resource of biodiversity that 
helps to regulate pests naturally. For these reasons, growers should be interested in setting up 
such areas and take care of them or create conditions for settling beneficial and pollinators. For 
support of natural enemies in agro-systems, it is recommended a number of measures 
(subsidized). The effects of measures introduced overlap into other aspects of agricultural activi-
ties (as well economy). Diversifying and allocating space for non-productive purposes can solve 
the question of erosion, as well as cutting large field blocks into smaller ones. Size of individual 
fields should not be too large, it is advised to interrupt the fields with the vegetation strips (e.g. 
flowering strips) in 100-meter intervals. Vegetation strips should ideally measure at least 3 m in 
width or create a beetle banks (6-12 m) located on the edge or inside a field block. Adapted crop-
ping system on divided field blocks can solve problems with the schedule of field work and passes 
between fields blocks within the harvest reduced to a minimum. Creation and maintenance of 
flowering field margins or grass edges is another possibility to promote biodiversity in the area of 
cultivated fields. An appropriate measure is creation and maintenance of vegetation strips con-
sisting of a combination of grass and shrub communities. This natural or artificial strips of vegeta-
tion can adequately protects surface waters from the effects of agricultural activities. The pur-
pose of the vegetation is to stop the run-off of pesticides or fertilizers and reduction of erosion. 
Vegetation strips are typically located between the field and bank line and consist of common 
species perennial grasses (no cereals). Strip width ranges from 5 to 20 m. Apart from the above 
mentioned elements, areas of arable land can be devoted to various fallows or field protective 
strips, which are important connecting elements between the fields and species-rich natural hab-
itats - hedgerows, hedges, shrubs, etc. Animals can find there shelter, food and place for hiberna-
tion. The same service provides also dry stone-walls, piles of stones or tree solitaires. 

 
 

 

 

 

 

 

 

 

 

 

Pictures  6, 7, 8 Larvae of beneficial insects (ladybeetle, lacewing and howerfly) take a part in natural regulation of 

harmful organisms.  
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Questions for the task of cultivation methods  

Question Answers  points 

1. Are there any measures in place 
to support balance of organic 
matter and biological activity in 
soil? 

Crops are planted with respect to appropriate 
crop rotation in time and space (e.g. oil seed rape 
4 years rotation, no monocultures) 

15 

Intercrops or legumes are grown at least on 10 % 
of area / at least on 35 % of area  

5/10* 

Straw is incorporated into soil/straw is 
incorporated into soil together with appropriate 
dose of nitrogen  

5/10 

By-products of organic gas station / products of 
animal production (manure, cattle slurry) are 
applied in recommended schemes  

5/10 

Other option … e.g. application of compost 10 

2. What kind of mechanical 
measures are used for prevention 
of occurrence of harmful 
organisms?   

appropriate cultivation techniques follow 
stubble / stubble is rolled in order to emphasize 
positive effects (e.g. weeding)  

5/10 

3. How is soil compaction within 
the IPM solved? 

Deep loosening / ploughing (where appropriate) 10/10/10 

Other option … e.g. farmer doesn´t have problems 
with soil compaction  

10 

4. What kind of anti-erosion 
measures for support of IPM are 
adopted?  

Sowing into the intercrop / undersowing  10/10 

Strip cropping 10 

Buffer strips / grassy thalweg 5 

Other option … e.g. farmer doesn´t have problems 
with erosion  

10 

5. What kind of measures were 
adopted to support beneficials?  

flowering strips/support of bird of prey / 
management of landscape elements / smaller 
fields  

5/5/5/5 

Other option  5 

*if the measures are applied with added value farmer gets higher amount of points behind the slash. If 
there are more options applied, points  behind the slash are added up.  



 

Healthy seed of resistant varieties and seed treatment  
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Choice of good-quality seed material is one of the most important elements of preventative 
measures that can be directly influenced. Quality parameters of the seed material can be 
distinguished on the resistance of selected varieties, health and seed treatment. Omission of 
one of the above mentioned criteria can significantly increase input during the vegetation and 
even this can´t prevent the losses caused by this error.  

The declared properties of varieties, except of yield characteristics, consists of resistance 
against a variety of harmful organisms and abiotic factors. These can greatly affect the health of 
crops and subsequent corrective inputs (pesticides or fertilizers). A special group of varieties 
perform varieties tested in the Czech Republic, where they are proved in response to local 
conditions and the results are provided to growers. Information about these varieties are 
generated from independent experiments conducted by the state institute CISTA. Experiments 
has its standard methodology and outcomes are presented in regular updated brochures called 
“A List of recommended varieties”. Resistance of varieties is wide and growers should consider 
the characteristics of cultivated varieties together with demands of customer requirements. 
Choosing resistant varieties plays an important role in the system of the IPM, especially for 
growers of commodities for food and feed. There should be resistant varieties automatic option, 
especially in case of cultivated varieties of cereals. Planted cereals should include genes for 
Fusarium resistance (fungi of species Fusarium produce mycotoxins, especially deoxynivalenon-
DON responsible for various cancer diseases). With resistance to harmful organisms also ability of 
the pathogen to overcome this ability is connected, so it is necessary to supervise planted 
varieties in order to watch the reaction in years with higher infection pressure or abnormal 
weather conditions. Example of varieties of cereal with overcome resistance: variety Cubus with 
surpassed resistance to powdery mildew and variety Floret with overcome resistance to brown 
rust.  

Use of seed tested on health quality in context of spread of pathogens and weeds is a keystone 
of indirect plant protection. Growers should prefer seeds with guaranteed quality, ideally certified 
seed. If the seed is certified, calibration and sowing of higher seed rate per hectare is not 
necessary compared to the use of seeds with unknown attributes. Healthy seed is also vital and 
germinate faster. Rapid initial growth of plants increases their competition against weeds and 
reduces the consumption of herbicides. Higher vitality is also necessary for uniform growth. 
Uniformly grown crops matures at the same time and losses during the harvest and further 
cleaning is less expensive. Also quality of the harvested product is higher. 
Growers should prefer quality and health condition of seed and in relation with this knowledge, 
technical support of companies selling seed and seed treatment is mostly accompanied. The 
current structure of Czech companies engaged in seed production can be divided into two 
categories. The first category consists of companies that have little or no background - both 
technological and laboratory. There is a major value - low price. Farmers of these suppliers do not 

If grower selects varieties susceptible to the harmful organisms, it is necessary to count on higher intensity of 
chemical protection, especially in combination with risky pre-crop (corn) or unsuitable management of crop residues 
without adequate doses of nitrogen. These factors and conditions of the weather during flowering increase the 
probability of occurrence of Fusarium diseases. 



 

 
 

accept the fact that technologies adapted from mercantile can´t meet the required parameters of 
purity. Farmers must consequently solve interventions in the field (mixture of weed compounds). 
The second category includes companies with stabile equipment with its own laboratory facilities, 
which allow control over the production of seeds and subsequent certification. 

Question of seed-treatment is the next step to ensure the subsequent reduction of inputs 
into crop. Currently, devices for seed treatment can be divided to discontinuous type and 
continuous type. Continuous device represents an older and cheaper type of technology, which 
does not ensure regular coverage on the seed and equal distribution to all seeds. Subsequently, 
the seeds are sown overloaded or underloaded. Vegetation is patchy and resists unevenly to 
diseases. Plants resulting from underloaded seeds represent source of infection for other healthy 
plants in the plot when the seed treatment is no longer effective. It should be noted that 
continuous dressers might increase usage of seed dressers because of less effective way of 
application. Advantage of this technology stays in price and modesty. Discontinuous technology 
represents modern technology dressing seeds with precise weigh – for dressing is used weighed 
quantity of seed and then applied uniformly over the surface of the seeds. The uniformity of 
application is much higher. 
 
Specific example of the benefits for seed treatment is e.g. insecticidal seed dressing in warmer areas against vectors 
of virus diseases. This approach is relatively cheap and brings less environmental burden. Seed dressing eliminates 
much higher damage, which may not occur always. Everything depends on the weather conditions that either 
emphasizes the power of virus disease (drought) or suppresses it (the optimal conditions for vegetation). In long term, 
however, seed dressing against vectors of WDV and BYDV effectively prevents higher losses in years with strong 
pressure of infections, where the effect of treatment in a single year can economically outweigh the total cost of 
treatments of the years when the damage was not significant. 

 
The newly developed non-chemical seed treatment technologies can be used e.g. disinfection 

of seeds/seedlings with hot water, emulsions of essential oils or low energy electron radiation of 
seeds. 
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Questions for the task of healthy yseeed aof resistant varieties and seed treatment  

Question Answers  points 

6. Are resistant varieties of seed or 
seedlings used? 

Varieties of all planted crops were chosen accord-
ing to the resistance against HO and abionosis 
where the risk of damage is significant  

10 

7. Are healthy or on health tested 
seed or seedlings used? 

Healthy seeds or seedling are used  5 

Seed or seedlings are treated against HO where the 
risk of damage is significant  

5 

8. Is seed-treatment used? 
Other option...alternative non-chemical seed-
treatment is used 

10 



 

Plant nutrition and balance of soil nutrients  
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Balanced fertilization is one of subsequent important agronomic measure that ensures not 
only the desired amount and quality of yield, but also helps to sustain soil fertility at an appro-
priate level. Proper fertilization must be well built on principles of crop rotation and high quali-
ty organic fertilizer. This leads to balanced soil organic matter. The aim is to ensure that soil is 
not drained of one of the nutrients, because it can lead to a deficiency with all related impacts. 
The supply of nutrients such as phosphorous and potassium is eventually exhausted from soil 
and it is not possible to stabilize the yields by using any other intervention. Harmonic fertiliza-
tion also affects general condition of the plants including their resistance/susceptibility to be 
attacked by diseases and pests. Plants overloaded with nitrogen are more attacked and dam-
aged by fungal diseases. 

Balanced plant nutrition along with well-supplied soil with macro and microelements is the 
goal of good farmer. Balanced fertilization should be based on periodic outcomes of testing of 
accessible elements in soil (agrochemical testing of agricultural soils provided by CISTA or private 
laboratories). In case of deficiency of nutrients during the growing season, appropriate analyses 
of plants must be addressed too. Based on the results, correct supply of the missing elements in 
form of organic or mineral fertilizers must be ensured. Nitrogen fertilizers are applied according 
to the expected yield during the vegetation. Growers should be aware of the impact of failure in 
basic rules of fertilization or nutrients overloading with narrow spectrum of nutrients or exces-
sive application of fertilizers onto soil without adequate utilization by the crop. Such deficiencies 
lead to salinisation or other physical-chemical degradation of soil, as well as leaching of applied 
fertilizers into the surface and ground water sources or immobilization of other nutrients in soil. 
A separate chapter is increased sensitivity overloaded plants to an attack by pathogens and pests. 
On the other hand, the deficiency in fertilization is manifested by abnormalities in growth of the 
cultivated plants. Growers should be aware that deficiencies arising from poor planting decisions 
can not be substituted by increased doses of fertilizers. It is not only inefficient and uneconomical 
but worsens the state which has already occurred. 

Liming is used to compensate the natural and accelerating effect of gradual acidification of 
soil due to leaching of base elements (especially calcium and magnesium) and the action of acidic 
inputs such as fertilizers and local emissions. Suitable soil pH is a preposition for optimal recep-
tion and utilization of nutrients from soil. It affects all microbial processes in soil. Farmer should 
be aware that the absence of regular liming acid soils can worsen effect of phosphorus fertiliza-
tion. Calcium is an important element of coagulation, which significantly affects soil structure and 
related water management (especially soil permeability). Liming can´t be seen as an isolated in-
tervention, which can solve all the problems of soil. Liming is appropriate complement of other 
agronomical measures. In particular, it is necessary to supply high-quality organic matter to soil 

The main source of information for determining of the doses of fertilizer is records of manure using in individual plots. 
It is desirable to apply combined mineral fertilizers where low supply of phosphorus and potassium occur especially in 
the fields that haven´t been organically fertilized for a long time. It should be emphasized that the efforts to complete 
the missing nutrients by foliar applications is uncertain and usually expensive. It should be used only as a possible 
option for supply of nutrition, as part of an intensive technology of some crops. The effects of foliar fertilizer on fungal 
diseases of cereals could be mentioned, e.g. fertilizer containing boron or calcium and magnesium or fertilizers with 
sulfur could reduce the appearance of fungal infections of leaves and stalks. 



 

appropriate complement of other agronomical measures. In particular, it is necessary to supply 
high-quality organic matter into soil to prevent undesirable acceleration of decomposition of 
persistent organic matter (humus).  

To optimize the benefits of fertilizer according to current requirements, it is advisable to use 
technological tools as well as GPS navigation systems linked with the application device. Precision 
farming applies fertilizers different-locally required amount of fertilizer in the plot. This can 
reduce the cost and burden the environment less. 
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In practice, often the only nutritive intervention is nitrogen fertilization as the main limiting nutrient of the yield. This 
can work years and sometimes even decades depending on soil quality and supply of other nutrients but it can´t last 
forever.  

Questions for the task of plant nutrition and balance of soil nutrients 

Question Answers  points 

9. How is nutrition of plants 
and balance of soil nutri-
ents ensured?  

Fertilizers are applied according to the needs resulting 
from relevant analysis of soil and plants  

5 

Other option … e.g. application of fertilizers and lime is 
carried on precisely (controlled release of fertilizers) 

5 

Liming was applied on fields, where the needs were ap-
proved 

5 
10. Is pH of soil suitable for 
planted crops?  Other option … farmer doesn´t have problems with inap-

propriate pH of soil  
5 

Pictures. 10, 11, 12 Results of incorrect application of fertilizers, deficiency of phosphor in corn, wrong timing of liq-

uid nitrogen application in wheat or straw incorporated in soil without appropriate dose of nitrogen. 



 

One of the most important steps in decision of direct measures in plant protection is a 
knowledge of current situation of harmful organisms and possible scenarios of development of 
infections on cultivated plants. Regular checks of plots, weather forecast or current conditions, 
accurate diagnosis of damage along with possible substitution with the physiological damage 
or residual effects of pesticides should belong among the main activities of farmer in a growing 
season. 

 
The grower would use pesticide inputs based on the results of monitoring or forecast of the 

occurrence of harmful organisms (HO). Diagnosis and knowledge of bionomics of HO in 
combination with possible solutions require deep practical and theoretical experience that 
grower sometimes misses. Another restrictions include lack of technical tools for monitoring and 
prognosis of pests. For this reason, use of a certified consultant in plant protection is convenient. 
Plant protection consultant would come up with proposals for solutions and evaluate applied 
measures. Currently, growers are offered a wide range of advisory experts, however grower 
himself should verify the qualifications and willingness of consultant to offer other than product-
dependent offers. Both skills and willingness to visit cultivated areas regularly must be main focus 
of advisory body. Also access to network of consultants who discuss possible solutions with other 
consultants is preferred. Advisor also benefits from access to information about pest occurrence 
wider than the area of grower and can predict pest outbreaks with greater precision than the 
grower himself. Most important is the interaction between both sides and attempt to find a best-
fitting solution. Related to the issue of responsibility for the actions taken. In companies where 
the decision is not a question of expertise but the economy, late or generally inappropriate 
measures are often accepted. For these reasons, evaluation of farming results at the end of the 
season should be done to reflect the grower´s decision during the year and make a plan for the 
next growing season. 

The use of plant protection products should be strictly followed (beside the legislative 
requirements) by the needs arising from the current occurrence of pests or results of forecast, 
where models for forecasting are available and proven. The same recommendation applies for 
the use of pest thresholds (see. Methodological Guideline for field crop or Phytosanitary portal). 
Preventive measures are an integral part of IPM. They can be applied both in combating of 
diseases and insect pests as well (where justified). Farmers must also re-consider all aspects 
leading to the decision. Preventive measures appropriately used often substitute subsequent 
pesticide applications. 

As well as in other systems, climate change and coming of new technologies affect the pest 
occurrence. For these reason, it is necessary to reflect the need for changes of monitoring 
methods and follow-up actions (whether direct or preventive). Inappropriately chosen methods 
generate false information upon which wrong decisions are made. Recently, the practice often 
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Monitoring and forecast of harmful organisms 

Monitoring of HO itself, however can not interprets some interrelated phenomena in plant protection. It is therefore 
necessary to consider the interaction of pests with other attributes in context (history and exposure of the lot - the 
southern slopes tend to have a higher infestation of the pest, neighbourhood plots with the same crop in the previous 
year, rotation of cereal monoculture increases the incidence of gall midges, weedy margins with Bromus sp. tend to 
be reservoir of viral infections, etc.). This requires knowledge of many years and experienced person who explains the 
interaction and suggests possible solutions. 



 

mentions misinterpretations of forecasting systems; repeatedly delayed recommendation for 
PPP´s application against stem weevils or increased pressure of moulds of oil seed rape. The 
reasons may be related with changes in behaviour of pests. Weevils (especially Ceutorhynchus 
napi) have recently stopped visiting yellow dishes and sticky boards and by the time of treatment 
eggs are already laid out. The practice has also confirmed a close relationship between 
occurrence of larvae of pollen beetle and moulds (Downy mildew of cabbage, Grey mould and 
other saprotrophic species). Damage of young pods by larvae creates an entrance for fungal 
infection. Recommendations for growers should therefore be an active interest in what is 
happening on the fields in a broader context. Advisory system can be used in case of consultation 
or when is something unclear e.g. a more detailed diagnostic or new approach of solution.  
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Pictures 13, 14, 15 Using of yellow dishes, pheromone traps or data from metheorological stations as key instru-

ments for early warning/forcasting of occurrence of HO. 

Question Answers  points 

11. Are concrete infor-
mation about occurrence of 
HO or advisory  used for de-
cision making?  

Information about actual occurrence of HO for decision 
making is used (observation was carried out by farmer 
himself or by advisory service)  

10 

Pest thresholds for decision making are used (for HO 
where known and recommended)  

10 

Outcomes of prognostic models for decision making are 
used  

10 

Other option … using of specialized web instruments 
(Phytosanitary portal, a private advisory services) 

5 

*evaluation of quality of advisory services  
satisfied            partly satisfied              unsatisfied              don´t use 

Questions for the task of monitoring and forecast of HO 

* Mark appropriate answer.  



 

Non-chemical methods of pest management is a term that conceals a wide range of 
mechanical and physical methods of pest control, tools, groups of products based on micro and 
macro organisms and natural extracts. The average grower should have an overview of the 
alternatives that are currently offered. Proper grower should have practical experience with any 
of the options. Excellent grower should use selected method or combination of methods in his 
fields with an established routine. Inclusion of non-chemical methods to existing technologies 
enables growers to diversify his portfolio of growing methods and not ultimately rely on use of 
pesticides. The use of non-chemical methods carries some specifics including requirements for 
the handling or specifics given by the nature of the function. The less interest in usage of non-
chemical methods lies usually in higher price and lower efficacy but this is often compensate by 
the positives e.g. lower costs for plant protection products (in the case of GM maize) or 
applications without restrictions (low withdrawal period, no water restrictions, etc.). It appears to 
be non-profit to use of non-chemical methods. Main arguments are higher initial investment, 
reduced effectiveness in the field conditions, requirements on knowledge of the product or 
technology. Restrictions on active substances of PPP´s, pressure of resistant pest populations and 
demands for less-residual production will force growers to seek out alternatives in the future. 

 In field crops and vegetables, parasites wasps of the genus Trichogramma against the 
European corn borer, cotton budworm, cabbage moth and others are currently used. From a 
global perspective, the most significant use of microbial preparations are based on different 
strains of the bacterium Bacillus thuringiensis. It is also used a number of preparations against 
pathogens of fungal diseases, particularly those undergoing development in soil. Bioagens known 
as Pythium oligandrum or Coniothyrium minitans against Sclerotinia on rape, sunflower and 
susceptible species of vegetables. 

 
During the vegetation it is recommended to carry out mechanical weeding. Row crops mainly 
corn, potatoes, beets react positively. Hoeing is one of the methods that should not be missed 
especially in farms intensively cultivating corn. Corn needs heat, air and water for growth. Hoeing  

Direct non-chemical methods of plant protection 
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In the Czech Republic, using of non-chemical methods for plant protection is very limited. Some 
parallels to the synthetic plant protection products out of the current offer of non-chemical 
products or mechanical procedures can be found . 

Mycoparasitic fungus Pythium oligandrum is bioagens that can combat fungal diseases of crops. When using product 
based on P. oligandrum, recommended rules should be followed. This mainly include correct timing of the application, 
in this case only preventive. Curative effects are almost zero. Application takes place twice in rape; first spring appli-
cation when plants are about 20 cm high and the second at the beginning of flowering. Similar scheme can be used 
for ears disease of wheat, e.g. first application at the time of stem elongation and the second application on the ear. 
The disadvantage of application routine is the necessity of dipping preparation at least one hour prior to the applica-
tion (to activate the fungus). Another specific feature is the need to think about the timing of the application itself so 
that it can reach the maximum efficiency of the product. Application at high temperatures should therefore be di-
rected to early morning so the activated fungus can use morning dew and lower temperatures. The cost of treatment 
for one hectare is around 700 CZK. The efficacy is comparable with conventional fungicides during lower infection 
pressure. The advantage is zero withdrawal period and compatibility with other ingredients and crop protection prod-
ucts, except fungicides. 



 

can positively affect an amount of air in soil, disturb soil crust, which causes serious problems 
especially on loamy soils after heavy rains. Most of today's modern hoeing equipment enables 
except of inter-row cultivation also fertilizing liquid fertilizers, which are delivered directly to the 
root zone. The main function remains weeding. A disadvantage is presence of weeds in the row. 
Also certain skill of the operator must in place. However, this risk can be eliminated to a 
minimum. According to the weather conditions, hoeing is recommended twice per vegetation. 
Less known is hoeing of grains, this is mainly used in organic farming. Nevertheless, this should be 
done before emergence of the plants or after emergence and then in time when the plants are 
not so brittle (e.g. in cereals from 3 true leaves, oilseed from 6 true leaves, corn from 3 true 
leaves). Weeding effect ranges from 60 to 90% according to adjustment of blades. Usually, on 
lighter soils is achieved better results. It is also useful to hoe crops rather in dry conditions or 
afternoon when the plant turgor is lower and so there is no such damage.    
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Question Answers  points 

12. Are direct non-chemical 
methods of plant protection 
used?  

Biocontrol 10 

GMO / natural biostimulators / mechanical weeding / 
physical methods of plant protection 

5/5/5/5 

Questions for the task of direct non-chemical methods of plant protection  



 

In term of IPM principles you can not establish a clear rule if it is better to use more or less of 
active substances, or whether to give priority to one formulation type over another. Each plant 
protection product (PPP) is characterized by its efficiency, cost and side effects. The first step 
should be to decide whether it is really necessary to use plant protection product. If there is 
available an effective and economically viable alternative, there is no need to automatically 
apply PPP. If it is necessary to use the product, selection between the various active substances 
should be done - priority given to products with fewer side effects with a relatively fast 
decomposition, environmentally safer selective products with a low risk of resistance.  

 
During the authorization process for the specific use (application rate, crop, date of application 

and number of applications, application method, the interval between applications and amount 
of water) side effects of the product on humans, water, non-target organisms and environment 
are always assessed. Deviation from the permitted terms increases the risk of side effects. 
Therefore, it is necessary to follow the instructions for use (label) and also restrictive measures. 
This ensure that the product is used safely. Specific assessment in the context of IPM requires 
local population of natural enemies of pests. Precondition for safe application of the PPP´s is 
regularly tested calibrated application equipment. During the application, type of the application 
nozzles, spray pressure, volume of water and speed, so as to avoid further risks from incorrect 
application method must be watched properly. The risk of side effects on each component of the 
environment is expressed by the tri-colored scale (green, yellow, red) in the information system 
of Phytosanitary portal on the website of ÚKZÚZ. The risk is evaluated based on scientific studies 
submitted by the applicant. If the risk is higher than harmonized criteria admits, the restrictive 
measures are set up. This reduces the risk to an acceptable level. Mentioned measures are used 
to classify the various products into coloured groups. For some categories of products re-
consideration in accordance with the criteria have not been conducted yet. In this group, warning 
phrases from the past may be used but they are not included under the current legislation and so 
they are not related to specific obligations. 

Scheme of use, especially in case of local problems, should be considered by all good grower. 
Strip applications can be successfully applied in case of weedy field edges, or locally at the site 
where the weeds tend to maintain or further spread (problems of Bromus sp.). It is an effective 
method to eliminate the population of weeds while minimizing the cost of additional corrective 
action. Spot applications are justified in case of thistle or more specifically, against Custuca sp. 

Topical applications are recommended against certain types of insect pests, however grower 
should consider pest migration abilities and potential of damage caused by mismanagement of 
protection, if the pest will spread further into the field. It is suitable to consider the issue of 
beneficial insects which is present on the edges of fields. 

Question of tank-mixes is also frequently discussed area of plant protection. Growers should 

Selection and usage of plant protection products 
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Growers should preferably choose products they have marked most attributes with yellow or green color. Severity of 
individual areas of risk must be assessed according to local conditions. If the product should be used e.g. in protected 
zone of water resources, influence on human health become increasingly important. Similarly in the case of buffer 
zones and considering the impact on aquatic organisms. When using the same product in a protected area with pro-
tected animals/insects, importance of side-effects on non-target arthropods is growing. 



 

keep in mind that the product may only be used in mixtures with other authorized product that 
are allowed for its used and according to the instructions for its use. Mixing product that is not 
forbidden in instruction manual is allowed. However, the grower himself must take responsibility 
for damages of crop if occurred. Even if it is not prohibited in the manual for mixing of the 
products, it is advisable to follow basic recommendations to reduce the number of components 
up to 3. A preliminary test for miscibility and phytotoxicity is recommended. In case of new 
mixtures the following order should be complied with following rules:  

 SC (suspension concentrate), then the EC (emulsifiable concentrate); 
 SL (soluble concentrate), then EC (emulsifiable concentrate); 
 SC (suspension concentrate), then WP (wettable powder); 
 SL (soluble concentrate), then WP (wettable powder); 
 WP (wettable powder), then EC (emulsifiable concentrate) within stirring. 
 

Before preparing the mixture, the instructions for use should be read and followed always the 
requirements with highest restrictions (e.g. the longest withdrawal period or the maximum time 
before entering the plot, the longest distance from watercourses etc.). During the time of 
flowering or time of the honeydew production do not use a mixture of pyrethroids with triazoles 
or imidazoles with pyrethroids. The mixture of products that hold labels related to risks to bees 
and other pollinators, caution and compliance with statutory requirements for the protection of 
bees must be taken in account (especially during critical periods – flowering, honeydew 
production). 
 
General principles for the preparation of tank-mixes: Never mix concentrated products. It is always necessary to dilute 
the products separately and then mix. The instructions of the product mention process how the product may be 
mixed. Products blend immediately before application=at the day of application. It is appropriate to assess the 
weather conditions so as to all prepared mixture could be applied within 24 hours. Do not apply tank-mix when 
climatic conditions are not optimal. Prefer combinations recommended by the manufacturer. In other cases, it is 
appropriate to test miscibility and effect in crop in advance (in a small plot).  
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Question Answers  points 

Selection of applied pesticides is based on the local 
conditions (water, non-target, bees, e.g.) 

10 13. Are applied pesticides 
as specific as possible for 
the target and have the last 
side effect on human 
health, non-target and en-
vironment or were used in 
a necessary level? 

Strip / local/ spot application of PPP´s  5/5/5 

Low drift nozzels / tank-mixes are approved and do not 
consist of more than 3 ingredients (including pesti-
cides, fertilizers, growing regulators) 

5/5 

 

Pictures 16, 17, 18 Using of low-drift nozzels and  low risk PPP´s should be clear option. For selection of suitable PPP´s might help 

„semaphore“ of pesticides provided on the websites of Phytosanitary portal. 

Questions for the task of selection and usage of plant protection products  

 Selection and usage of plant protection products /22 



 

 

 

 

 

Using of plant protection products considering anti-

resistant strategies 

Using of plant protection products considering anti-resistant strategies /23 

Resistance is a naturally occurring heritable adaptation of organisms in the population. It is de-
scribed as an ability to survive after treatment with PPP´s which would normally exhibited ac-
tivity against this organism. Loss of efficacy against the target organism due to resistance in-
creases costs to growers, manufacturers of the product and pollutes the environment. Also po-
tential significant loss of crop production due to pest-resistant must be considered as well as 
loss of another one products for control of HO. 
 

Experience shows that a high risk of resistance is associated mainly with the situation where 
the target pest has developed resistance to other active ingredient. The risk of developing re-
sistance increases also factors related to inappropriate cultivation practices; like planting crops 
on a large area in monoculture, application techniques, improper fertilization practices or soil cul-
tivation, multiple applications of the same active substance, growing varieties susceptible to the 
pest or environmental conditions favourable for several generations of the pest e.g. the green-
houses. 

There exist many methods to prevent the development of resistance. In determining specific 
strategies, the way to protect the crop should take into account. The basic prepositions for the 
emergence of resistance, frequency and timing of applications as well as use of mixtures of active 
substances are essential. Same role plays a system of alternation of active substances and com-
pliance with the recommendations on the label. Reduction of repeated application of the same 
active substance within one season decreases selection pressure and also the risk of resistance. 
This strategy is based on the fact that resistant biotypes are unnatural and tend to disappear 
when selection pressure drops. The number of applications should be accompanied with other 
approach such as the substitution of active substances to increase efficiency. Applications should 
be released when time is optimal for reducing the occurrence of pest. For this purpose, it is rec-
ommended to use forecasting systems (prognostic models). If possible, reduction of a dose with-
out compromising the effectiveness of the treatment might be used. However, if a dose reduc-
tion will allow the survival of the population of harmful pests, it is necessary to maintain the reg-
istered dose. The active ingredient may be used in mixture with one or more active substances 
with different modes of action. Partner in the mixture helps to avoid the development of re-
sistant populations. Using a mixture in some cases allows reduced doses of components in the 
mixture. 

 
Substitution substances is an effective tool only if the alternating substance is sufficiently effective and belongs to a 
different chemical group without the risk of cross-resistance. Substitution may take various forms, with the alterna-
tion frequency of 1: 2, 1: 3 or less. Where the product is used for the treatment of the same crops within several sea-
sons, the substitution program should be applied among seasons. If there is a low risk of resistance, the product label 
may indicate that in certain circumstances the resistance can occur. The recommendation indicate that product 
mustn´t be used too often or applied in combination with other products. 
 

In the Czech Republic, there is monitored and confirmed resistance in populations of a wide vari-
ety of harmful organisms. Weeds represent the largest group - is more than 16 species 
(Pigweeds, Canadian fleabane, Crabgrass, Mexican fireweed, Annual bluegrass, Pale persicaria, 
Ladysthumb, Common groundsel,  Barnyard grass, Common lambsquarters, Oval-seeded goose-
foot, European black nightshade). Wide spread weed species of cereals Silky bent grass is con-



 

 

 

firmed to be resistant to ALS inhibitors (sulfonylureas, triazole pyrimidine) and in some cases to 
PS II inhibitors (triazins, phenylcarbamates, substitued ureas).  
For most populations, cross-resistance to sulfonylureas with the highest level of resistance rec-
orded to the active substance chlorsulfuron is confirmed. Locally occurring blackgrass in cereal 
crops was also confirmed as resistant to ALS inhibitors. In recent years, significantly increasing 
consumption of glyphosate herbicides leads to the danger of arising resistant population. Some 
species exhibit natural tolerance to this herbicide while others are becoming resistant.  

Regarding fungal pathogens, decreased effectivity against septoria leaf spot of wheat to stro-
bilurin fungicides was confirmed. For some types of insect pests in the Czech Republic, resistance 
to insecticides is acknowledged e.g. Colorado potato beetle is resistant to organophosphates, py-
rethroids and neonicotinoids. In field conditions, long-term resistance of pollen beetle to pyre-
throids and neonicotinoids is approved. A similar problem is beginning to appear in other rape 
pests (Flea beetles, weevils and Brassica pod midge). Information on the occurrence of resistant 
pest populations of rape can be obtained from the web application (1), which shows the inci-
dence of resistant populations of Pollen beetle and Cabbage seed weevil in the CZ. 
    

Questions for the task of using of plant protection products considering anti-resistant strategies  
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Pictures 19, 20, 21 Pigweed, Barnyard grass, and Silky bent grass—examples of weeds with confirmed resistance 

Questions  Answer points  

14. Anti-resistant strate-

gies are applied 

Anti-resistant strategies are applied where approved 

and recommended 
5 

Farmer complies with recommendation within Spa 

warning (measures regarding good agriculture practice) 
5 
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Evaluation of efficiency is the final act in the process of adoption of measures and should be 
part of any decision-making process. There is no grower who would not be interested in the 
efficiency of applied PPP´s. Although all these things are logical and growers usually adopt it, it 
is necessary to describe some of the points of assessment process closer. 

The basic objectives of farmer´s outcomes represent yield and quality of product. These are 
main attributes describing the result of the season. Good farmer should go behind this attributes 
and evaluate also other activities within the year. Key factors stands at control of efficacy of 
applied pesticides and fertilizers after some time. The results of observations must be recorded 
along with notes about possible influences that can serve as a guide for decision-making in the 
next year. Written records are considered as an important source of information that can be 
traced at any time. They serve mainly to growers. What should be part of evidence, except of 
legal requirements? It is recommended to monitor weather conditions, BBCH plant or pest 
occurrence. Proper grower should evaluate not only the failures but also the successes and seek 
for justification of results. The evaluation should discover answers to questions regarding both 
application schemas and weather, but also the choice of varieties, compliance with crop rotation, 
tillage etc. During the evaluation should growers focus more than on individual yields on earnings 
in total. Total yields shown system of crop production as a whole. Stable yields of all crops 
(whether food or feed) represent the overall economic state of the subject. The quality of soil 
matter, soil erosion and the proportion of threatened land should be added to the evaluated 
parameters of crop production. Evaluation of the measures of the best farms should not be just 
focus on results in the year and in crops but it would show long-term results of entire agro-
ecosystem of the farm.  
 

 Pictures 22, 23, 24 Examples of negative effects resulting from either weather condition or farmer decision—frost 

damage, residues of pesticides applied in pre-crecrop, damage caused by inappropriate application of fertilizer  



 

It should be remembered idea of sharing experiences and information. It is the easiest and 
cheapest tool for solving problems in advance. Experience gained from the successes or failures 
of ones may serve as a source of solutions for others who seek. Sharing information accelerates 
the improvement of the system and reduces the cost of wrong decision. Regular meetings within 
the network of local growers should be used for such purposes, there might be discussed 
experiences and seek ways of solving common problems. The best model would be cooperation 
with the consultants, who brings insights to the discussion from the field of new research findings 
and experiences from other regions. 
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Otázka Možnosti odpovědi body 

15. Is evaluation of the suc-
cess done by the farmer?  

Evaluation of the success is done by the farmer in 
main crops/all crops 

5/10 

Questions for the task of evaluation of the success of implemented measures 

Assessment of the effectiveness of measures in relation to damaged oilseed rape by White mould (Sclerotinia scleroti-
orum) should include evaluation of the crop rotation, risk of pre-crops (pea, poppy, sunflower) or intercrop as well as 
cruciferous weeds as host plants. Parameter of infestation in previous years must be considered together with purity 
of seed and resistance of chosen variety as well as preference rather sparse then dense crop, watching the weather 
during flowering and choose appropriate date and type of treatment (with ongoing infection select curative prepara-
tions) reflect the effectiveness of tank-mixes, etc. 



 

 Question Answers points 

1. Cultivation 
practices 

1. Are there any measures in place 
to support balance of organic 
matter and biological activity in soil? 

Crops are planted with respect to appropriate crop rotation in time 
and space (e.g. oil seed rape 4 years rotation, no monocultures) 

15 

Intercrops or legumes are grown at least on 10 % of area / at least 
on 35 % of area  

5/10* 

Straw is incorporated into soil / straw is incorporated into soil to-
gether with appropriate dose of nitrogen  

5/10 

By-products of organic gas station/products of animal production 
(manure, cattle slurry) are applied in recommended schemes  

5/10 

Other option … e.g. application of compost 10 

2. What kind of mechanical 
measures are used for prevention of 
occurrence of harmful organisms?   

Appropriate cultivation techniques follows stubble / stubble is 
rolled in order to emphasize positive effects (e.g. weeding effect) 

5/10 

3. How is soil compaction within the 
IPM solved? 

Deep loosening / ploughing (where appropriate) 10/10 

Other option … e.g. farmer doesn´t have problems with soil compac-
tion  

10 

4. What kind of anti-erosion 
measures for support of IPM are 
adopted?  

Sowing into the intercrop / undersowing  10/10 

Strip cropping 10 

Buffer strips / grassy thalweg 5 

Other option … e.g. farmer doesn´t have problems with erosion  10 

5. What kind of measures are 
adopted to support beneficials?  

flowering strips / support of bird of prey / management of land-
scape elements / smaller fields  

5/5/5/
5 

Other option  5 

2. Healthy seed 
of resistant 
varieties and 
seed treatment  

6. Are resistant varieties of seed or 
seedlings used? 

Varieties of all planted crops are chosen according to the resistance 
against HO and abionosis where the risk of damage is significant  

10 

7. Are healthy or on health tested 
seed or seedlings used?  

Healthy seeds or seedling are used  5 

8. Was seed-treatment used? Seed or seedlings are treated against HO where the risk of damage 
is significant  

5 

Other option...alternative non-chemical seed-treatment is used 10 

3. Plant nutri-
tion and bal-
ance of soil 
nutrients  

9. How is nutrition of plants and 
balance of soil nutrients ensured?  

Fertilizers are applied according to the needs resulting from rele-
vant analysis of soil and plants  

5 

Other option … e.g. application of fertilizers and lime is carried on 
precisely (controlled release of fertilizers) 

5 

10. Is pH of soil suitable for planted 
crops?  

Liming is applied on fields where required 5 

4. Monitoring 
and forecast of 
HO 

11. Are concrete information about 
occurrence of HO or advisory  sys-
tem used for decision making?  

Information about actual occurrence of HO for decision making 
is used (observation was carried out by farmer himself or by adviso-
ry service)  

5 

Pest thresholds are used for decision making( for HO where known 
and recommended)  

10 

Outcomes of prognostic models for decision making are used   10 

Other option … using of specialized web instruments (Phytosanitary 
portal, a privat advisory services) 

5 

evaluation of quality of advisory services  
satisfied            partly satisfied              unsatisfied              don´t use 

5. Direct non-
chemical meth-
ods of plant 
protection  

12. Are direct non-chemical meth-
ods of plant protection used?  

Biocontrol 10 

GMO / natural biostimulators / mechanical weeding / physical 
methods of plant protection 

5/5/5/
5 

6. Selection and 
usage of plant 
protection prod-
ucts  

13. Are applied pesticides as specific 
as possible for the target and have 
the last side effect on human 
health, non-tagret and environment 
or were used in a necessary level? 

Selection of applied pesticides is based on the local conditions 
(water, non-target, bees, e.g.) 

10 

Strip / local/ spot application of PPP´s  5/5/5 

Low drift nozzels / tank-mixes are approved and do not consist of 
more than 3 ingredients (including pesticides, fertilizers, growing 
regulators) 

5/5 

7. Using of 
PPP´s consider-
ing anti-
resistant strate-
gies  

14. Are anti-resistant strategies 

applied? 

Anti-resistant strategies are applied where approved and recom-

mended 

5 

Farmer complies with recommendation within Spa warning 

(measures regarding good agriculture practice) 

5 

8. Evaluation of 
the success of 
implemented 
measures  

15. Is evaluation of the success done 
by the farmer?  

Evaluation of the success is done by the farmer in main crops / all 
crops 

5/10 

*if the measures are applied with added value farmer gets higher amount of points behind the slash. If there are more options applied, points  behind the 

slash are added up.  ** Mark answer which fits the most (evaluation of quality of advisory services) 

IPM Questionnaire  
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