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Monitoring of pest populations – an important element of integrated pest management of 
field crops 

V. Arnaudov *, S. Raykov, R. Davidova, H. Hristov, V. Vasilev, P. Petkov

Department of Agricultural Science and Plant protection, Faculty of Natural Sciences, Shumen University, 115 Universitetska, 9712 Shumen, Bulgaria 

Abstract. The population dynamics of several economically important field crop pests and some specialized pests in sugar beet on chernozem soil in the 
Northeast of Bulgaria (Shumen Region) was studied in the period 2009–2010. Insect survey was carried out to establish the population density of pests in 

2 2wheat fields (as a preceding crop) and in sugar beet crops. Pest density ranged from 1.7 to 5.8 larvae/m  for Elateridae family, from 0.2 to 3.6 larvae/m  for 
2 2Scarabaeidae, from 0.4 to 7.2 beetles/m for Bothynoderes punctiventris Germ., from 0.1 to 21.5 caterpillars/m  for Mamestra spp. and from 0.1 to 5.7 

caterpillars per plant for Gnorimoschema ocellatella Boyd, respectively. The observations of the population dynamics of pests provides the opportunity to 
implement efficient and economically viable control of field crop pests and allows the long-term and short-term forecasting of their likely occurrence, which is an 
important part of integrated pest management.

Keywords: pests, population dynamics, field crops 

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 4, No 1, pp 77 - 80, 2012

77

Introduction Material and methods 

Protection of crops from pests is a critical part of production The population dynamics of some of the major pests in the field 
agriculture. Today's economic constraints place increasing crops in the Northeast of Bulgaria (Shumen Region) was studied in 
demands on agricultural producers to find ways to optimize the the period 2009-2010. The investigated area covered 1400 hectares 
efficiency of crop protection decisions. Pest control decisions must of arable land consisting mainly of a chernozem soil type. The 
consider many factors, including the effects of control practices on annual precipitation sum is 600 mm and the mean air temperature – 

othe pest, beneficial and non-target organisms, and the potential for 15.8 C. The major field crops grown in the region are wheat, 
developing pesticide-resistant pests. sunflower, maize, rape, sugar beet, etc.

To better meet these crop protection challenges, many farmers Observations on the population dynamics of the following 
are using a highly effective approach called integrated pest phytophagous families and species were conducted: Elateridae, 
management (IPM). IPM is a crop protection philosophy that Scarabaeidae, Bothynoderes punctiventris Germ., Gnorimoschema 
effectively combines and uses short- and long-term production ocellatella Boyd., Mamestra brassicae L., M. oleracae L. and 
tactics that help optimize net profit while minimizing the risk of Autographa gamma L. Forecast data for the species of Coleoptera 
undesirable environmental and health effects (Fishel et al., 2001). and Lepidoptera order were collected in September-October by 

A regular monitoring program is the basis of integrated crop examining soils sown with sugar beet, as well as soils on which 
management (ICM) decision making, regardless of the control wheat as the most common preceding crop in sugar beet production 
strategies used. By regular monitoring, а pest manageг is able to was previously grown. Each year an average of about 9 sugar beet 
gather current information on the identity and location of problems fields and 14 fields of wheat grown as the last preceding crop have 
and to evaluate treatment effectiveness. This information is been examined. The mean size of the plots was about 80 ha and the 
essential to appropriate selection and application of pest average number of soil samples was 0.4 per ha. The samples were 

2management procedures. Although pest monitoring is most often taken by the method of soil digging from 0.25 m plot area (50 x 50 cm  

thought of as being a method by which recommendations for in- at 30 to 50 cm in depth) (Mihailova et al., 1982).
season rescue treatments are made, this method can also be used The presence of G. ocellatella was established at the end of 
to determine whether replanting is appropriate and to make pest September by visual observations on 100 sugar beet plants (by 10 
management recommendation for the next or succeeding growing plants from 10 plots), (Mihailova et al., 1982). Pest density was 
seasons. compared to the accepted economic injury levels of the major pests 

The aim of this study was to investigate the population in the field crops in Bulgaria (Zaharieva et al., 1997). Identification of 
dynamics of several economically important field crop pests and the collected insects was carried out in the Entomological 
some specialized pests in sugar beet in the Northeast of Bulgaria in Laboratory of the Department of Agricultural Science and Plant 
order to predict their likely occurrence in the coming years and to Protection at Shumen University.
optimize their control.

The paper presents two-year data on the population dynamics Result and discussions 
of economically important pests in field crops and of some 
specialized pests in sugar beet in the Northeast of Bulgaria (Shumen 

Click beetles (Elateridae family). The species of that family are Region).
* e-mail: vaarnaudov@abv.bg 



Table 1. Percentage distribution of areas depending on click beetle density 

2Number of larvae/m

Wheat field areas, %

Percentage distribution of areas depending on click beetle density

2010

0 – 0,1

0,1 – 1

1 – 2

3 – 5

> 5

Total

Average density

2009

12.9

44.7

20.5

11.6

10.3

100%

1.7

1.0

9.5

16.2

59.2

14.1

100%

5.8

Average

7.0

27.1

18.4

35.4

12.2

100%

3.8
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among the most common pests in field agrocenoses. Among them, nutritional conditions (abundant weed vegetation available). Click 
the most common and dominant was the Western click beetle beetles are economically important pests in row crops (maize, 
(Agriotes ustulatus Schall), found in 95% of the collected samples, sunflower, sugar beet, etc.) and their control often requires the use of 
followed by the common click beetle (A. sputator L.), lined click chemicals on large areas. The application of insecticides could be 
beetle (A. liniatus L.), obscure click beetle (A. obscurus L.), etc. considerably reduced by collecting data about their density and 

During the two-year period of study the click beetle density comparing the results to accepted economic injury levels, i.e. 5-8 
2 2 2 2varied from 1.7 to 5.8 larvae/m  or 3.8 larvae/m on average. The larvae/m  for maize (in rows) and 5 larvae/m  for sunflower and sugar 

increased click beetle density in 2010 could be due to the higher beet.
rainfall in the first half of the vegetation period and the better 

The data in Table 1 show that in years with low numbers of properties provide optimal hydrothermal conditions for the larvae. 
larvae, significant cost savings of plant protection expenses are Under those conditions B. punctiventris is predisposed to reproduce 
possible in row crops, if the areas are investigated after wheat on a large scale, which necessitates the application of a 
harvest (often sown as a predecessor of row crops), and treatments considerable number of treatments. The pest develops one 
are applied only if it is necessary, e.g. if the accepted economic injury generation per year, which hibernates as imago and that makes its 
levels were reached. By reporting click beetle populations, it was occurrence in the following year easily predictable. 
possible to reduce the application of insecticides by 30 to 45% In 2009 the average density of B. punctiventris was 0.4 

2depending on the meteorological conditions in the given year adults/m , i.e. below the accepted economic injury level. It indicated 
(Jovanić, 1996). Under the conditions of intensive agricultural that the risk for the following year was low and the chemical control 

2production, the use of economic injury levels allows savings of the was unjustifiable, whereas in 2010 the density was 3.9 beetles/m  (a 
crop protection expenses by about 30% (Nasedkina and Gabrilova, value repeatedly surpassing the economic injury level), which 
in Čamprag, 1994). necessitated chemical control treatments (Table 2).

Scarab beetles (Scarabaeidae Family). After soil inspection Sugar-beet crown borer (Gnorimoschema ocellatella Boyd) is a 
conducted after wheat harvest, larvae of the following species were dangerous pest of sugar beet. In some years its mass reproduction 
found: Amphimallon caucasicus Gyll, A. solstitialis L., Rhizotrogus causes serious injuries on the crop. Under the conditions of Bulgaria 
aequinoctialis Hrbst., Anisoplia spp., etc. During the two-year period it develops 3-4 generations per year and overwinters as a caterpillar 

2of study the density of larvae varied within 0.4 – 3.6 larvae/m  (2.0 or pupa in soil or in the sugar beet residues in the fields. Pest 
2 2larvae/m  in average) in 2009 and within 0.2 – 2.3 larvae/m  (1.3 development is most often favoured by dry warm weather. In the two 
2 study years the population density of the pest was quite high, often larvae/m  on average) in 2010. The most common pest in wheat 

surpassing the economic injury levels (0.5 caterpillars/plant at the crops was A. austriaca Hrbst., followed by A. lata Er., etc. In wet 
th thyears (such as 2010) those pests reproduce on a small scale but phenological stage of 6  – 8  leaf, 1 caterpillar/plant at the stage of 

damages caused by them increase because the extended tuber formation and 2 caterpillars/plant at the ripening stage). 
vegetation period of wheat plants creates better feeding conditions Mass-reproduction of this pest has been registered in 
for them. The costs of plant protection in row crops can be neighboring Serbia (Čamprag, 1998) with the highest density in 

2significantly reduced if the larvae are counted after wheat harvest 1950 – 320 caterpillars/m  (Stanković, 1954). 
 and the risk for the next crop is assessed. In 2009 the density varied from 0.3 to 5.7 caterpillars per plant 

 Sugar-beet weevil (Bothynoderes punctiventris Germ).This is (1.9 caterpillarsper plant on average), whereas in 2010 – from 0.1 to 
 the economically most important pest on sugar beet in Bulgaria. Its 2.5 caterpillars per plant (0.8 caterpillars per plant on average), 

spread and population density are most often determined by the which necessitated the application of chemical control in almost all 
specific soil conditions. It occurs most often in North Bulgaria where planted fields in both years.
soil is either chernozem or leached chernozem. Those soils have Owlet Moth (Noctuidae Family).Owlet moths are important 
grain structure, retaining moisture and providing good aeration of the insect pests of sugar beet in Bulgaria. This family is represented by 
tillage layer and the layer below. Soils having such physical the following important species in sugar beet: cabbage moth 
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(Mamestra brassicea L.), bright-line brown-eye moth (Mamestra management. Periodical observations on pest population dynamics 
oleracea L.) and silver  moth (Autographa gamma L.). The most are the basis of the forecast. According to Manninger (1972), long-
widely spread is M. brassicea L. species – 77% of all the collected term prognosis is a very successful method with pests the 
specimens in the samples. The two other species were less common generation of which develops for two or more years (for example, the 
and in lower densities in beet crops. In 2009 the density of M. species of the genera Agriotes, Anisoplia, Melohontha) and less 

2 successful with pests, which develop one generation a year (B. brassicea caterpillars varied from 0.1 to 0.6 caterpillars/m  (0.4 
2 punctuventris). For the species developing two or more generations caterpillars/m  on average) and in 2010 from 0.1 to 21.5 (7.2 
2 a year (like Mamestra spp. and G. ocellatella) only approximate caterpillars/m  on average), (Table 2). The data in Table 2 show that 

forecast about their reproduction tendencies could be made. dry and hot weather conditions in 2009 restricted the reproduction of 
the pest and moderately high temperatures and damp weather 
conditions in the first half of 2010 stimulated its reproduction. Similar 
fluctuations in the number of M. brassicae individuals caused by the Conclusion 
changes in weather conditions were also reported in Hungary 
(Mészáros, 1993) and in Serbia (Čamprag et al., 1998). In 2009 – 2010 the population dynamics of some common and 

The results of the investigation gave the grounds to conclude specialized pests in row crops under the weather conditions in North 
that some of the studied pests such as B. punctiventris, G. ocellatella Bulgaria (Shumen region) was studied. Population densities varying 

2and A. austriaca are xerophytic species. Their reproduction is from 1.7 to 5.8 larvae/m  was registered for the representatives of 
favoured by dry and warm weather conditions during the crop different families and species, as follows: for family Elateridae – 3.8 

2 2vegetation period. larvae/m  on average, from 0.2 to 3.6 larvae/m  for family 
2 2The data in Table 2 show that in dry years (like 2009) the density Scarabaeidae (1.7 larvae/m  on average), from 0.4 to 7.2 beetles/m  

2of B. punctiventris was higher compared to the density in wet years for Bothynoderes punctiventris Germ (3.7 beetles/m  on average), 
2(like 2010). Some authors (Sekulić et al., 1997) established positive from 0.1 to 21.5 caterpillars/m  for Mamestra brassicae L. and from 

correlation dependence between the densities of B. punctiventris 0.1 to 5.7 caterpillars per plant for Gnorimoschema ocellatella Boyd. 
and the number of dry years. They made the conclusion that in dry (1.4 caterpillars per plant on average). The density of the pests in the 
years the density of the pest was six times higher than the density in two years, which differed significantly in their weather conditions, 
damp years. was compared. Periodical observations on the population dynamics 

The number of Anisoplia spp. and G. ocellatella larvae in the dry of the pests provide an efficient and economically justified control of 
2009 was higher compared to the damp 2010 by 65% and 42%, pests in field crops and allow making long- and short-term prognosis 
respectively. Unlike them, other pests such as A. ustulatus and M. of their occurrence in the following year, which is an important part of 
brassicae reproduce more in years with more rainfalls. The average integrated pest control. Control of the population dynamics of the 
density of M. brassicae caterpillars in 2010 (a damp year) was 18 pests gives the opportunity to localize their occurrence and to take 
times higher than in 2009 (a dry year). Similar dependence was also efficient measures to control their number and to prevent their mass 
observed with A. ustulatus, its density in 2010 being 3.4 times higher reproduction. 
than in 2009. Vasilyov (1975) reported that under the conditions of 
Ukraine the density of Elateridae increased 5 – 10 times in irrigated 
areas compared to non-irrigated areas. The populations of B. Reference 
punctiventris and M. brassicae do not develop in one and the same 
way in dry and damp years. That means they are differently 

Čamprag D, 1994. Integrated protection of maize from pests. Novi 
influenced by air humidity. B. punctiventris is a xerophytic species, 

Sad 1994, 256-259 (Sr).
whereas M. brassicae are mesophytic species. That can explain the 

Čamprag D, Sekulić R and Keresi T, 2004. A study of population 
increase or decrease of the number of pest of the two groups in the 

dynamics of major pests of sugar beet in Vojvodina during 1961-
separate years depending on the weather conditions. 

2003. Razprave SAZU fourth grade. Ljubljana, XLV-1, 37-48.
Making long- and short-term prognosis of the risk of their 

Čamprag D, Keresi T, Sekulić R and Strbac P, 1998. Monitoring of 
occurrence is an important element of the integrated pest 

pest population dynamics – a cornerstone of integrated pest 

2Number of larvae/m

20092010

Table 2. Different possibilities to economize on pest control in sugar beet through forecasting

0 – 0.1

0.1 – 1

1.1 – 5

5.1 – 10

10.1 – 20

>20

Total

Average density

Percentage distribution of areas depending on pests density

Bothynoderes punctiventris Mamestra spp.

2009

62

30

7

1

0

0

100%

0.4

11

20

39

23

5

2

100%

3.9

56

38

6

0

0

0

100%

0.4

2010

2

13

27

35

19

4

100%

7.2
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