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ABSTRACT 

Outbreaks of the cereal leaf beetle (CLB) Oulema melanopa L. in Serbian conditions occur in a cyclic 

pattern and its high abundance in certain years require chemical control. Areas on chemical control vary from 

2 to 28 % of total cereal area. Two groups of insecticides (organophosphate and pyrethroids) and their mixture 

were tested in field conditions of western Serbia during 2008 and 2009. The products Vantex 60CS, Cimogal, 

Perfekthion and Gusathion 25WP were tested for the control of number of CLB larvae in winter wheat. Density 

of populations of larvae in pre-treatment inspections was on average 1.2-1.6 larvae per plant, higher than the 

accepted economical threshold level (1 larva/plant).  

After treatment smallest number of live mobile CLB larvae per plot was registered in plots treated with 

Vantex 60 SC in both years (0.5 and 3), followed by plots treated with Cimogal and Gusathion 25WP in 2008 

(7.5) and Cimogal in 2009 (8.7).  

The tested products proved good efficiency in controlling populations of CLB larvae in winter wheat. The 

most efficient in control of CLB larvae was Vantex 60 SC (98.8% and 96%), followed with Cimogal, with an 

efficiency of over 87%. Gusathion 25WP manifested a trend to reducing efficiency (87.5 to 72.2%). The lowest 

efficiency was registered by products Perfekthion (60.3 and 54.5 %), as we expected for a product with long 

history of use in cereal fields. 
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INTRODUCTION 

 

he cereal leaf beetle Oulema melanopus 

L. (Coleoptera, Chrysomelidae) is a 

species that ranges from central Siberia, 

Sweden, England, Spain and western North 

Africa to Iran (Olfert et al., 2004). The cereal 

leaf beetle (CLB) was officially recognised in 

United States of America in Michigan in 1962 

(Castro et al., 1965; Burger, 1990), and is now 

widely established across much of the United 

States, except for the southwest, (LeSage et 

al., 2007) and Canada (LeSage, 2007; Olfert et 

al., 2004). 

CLB was recognised as a cereal pest in 

Europe since 1737. The European distribution 

of the species covers roughly all of the humid 

and sub humid western Palaearctic region, 

with its area of greatest damage being the area 

of continental climate. Morphology, life 

history and biology of CLB in Serbian agro 

meteorological conditions are well known 

(Teofilović, 1969; Stamenković, 2004). 

Adults hibernate gregariously in protected 

places such as in field debris, in the crevices 

of tree bark or inside rolled leaves. The adults 

become active in the spring, when the 

temperature reaches 10°C and they initially 

feed on wild grasses. Oviposition begins  

about 14 days after the emergence of adults. 

During the next two months each female   

may lay several hundreds eggs. The larvae 

pass through four instars, each lasting two     

to three days. Pupation occurs in the soil,     

up to five cm beneath the surface. The species 

are univoltine. Adults initially continue 

feeding, but become less and less active 

during summer and early autumn. Feeding    

of larvae and adults is typically between     

leaf veins. 

T 
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CLB is an important pest of wheat, barley 

and oat, frequently occurring in Europe 

(Dedryver, 1990; Dimitrijević et al., 2000; 

Afonina et al., 2001; Gueorguieva and 

Mateeva, 2001; Igrc-Barčić and Gotlin Culjak, 

2001; Meindl at al., 2001; Ulrich et al., 2004; 

Malschi, 2009). In the territory of Serbia CLB 

was first recorded in 1938, according to data 

Agricultural Station Belgrade (Jeremić, 1959; 

Vukasović et al., 1962). Also, these authors 

cite that CLB could be found up to 1000 m 

altitude, in fields on the side of Maljen, 

Rudnik, Jastrebac, Radan and Zlatar 

Mountains. This data is supported by earlier 

investigations (Knecthel and Manolache, 

1936) in Romania, were CLB was recorded 

near Carpathian Mountains, at an altitude of 

900-1200 m. In Serbia, CLB sporadically 

affected cereals (wheat, barely, oat, rye, and 

triticale) up to the middle of sixties, occurring 

sporadically, without significant economic 

damage. But, in the period 1988-1992, it 

become economically the most important pest 

in cereals, and up to 28% of cereals area were 

chemical treated (Stamenković, 2000; Jevtić 

et al., 2002). Then, during 1992-1998, CLB 

populations decreased, and only 2-2.5% of 

wheat area was sprayed. In 2004 CLB was 

recorded in commercial corn field, without 

significant damage, but chemical control was 

recommended in fields for maize seed 

production (Stamenković, 2004). 

Unfortunately, in Serbia no trials were 

conducted based on biological control (Bai et 

al., 2009) or on promoting parasitism (Evans 

et al., 2010) of CLB, like in Oregon, or on 

integrated control like in Romania (Malschi, 

2003, 2009). In our conditions chemical 

control is the main protection method against 

CLB (Stamenković, 1987, 2000, 2002; Jevtić 

et al., 2002). 

The economic impact of cereal leaf 

beetles can be significant. Heyer (1977) 

estimated that a single larva of Oulema spp. 

reduces assimilation by about 10%. Massive 

attack of larvae reduces total assimilation by 

up to 80% (Campbell et al, 1989) causing 

losses of about one tone grain per ha, or 0.5-

4% in winter wheat and 3-8% in barley (Grala 

et al., 2004). Obtained data recommended an 

economic threshold of one larva per stem 

(Olfert et al., 2004), but this infestation level 

often results in unacceptably high levels of 

defoliation (Buntin et al., 2004). Chemical 

control of CLB in Serbia is recommended 

when numbers of young larvae are 1-2 per 

plant (Čamprag, 1980; Stamenković, 2004) or 

>10 eegs/plant (Bagi and Bodnár, 2011). In 

Serbia, many active compounds are registered 

for suppression of CLB (Sekulić and Jeličić, 

2011; Bagi and Bodnár, 2011). The aim of 

this work was to evaluate biological efficiency 

of frequently used foliar, organophosphourus 

and pyrethroids insecticides in western part of 

Serbia. 

 

MATERIAL AND METHODS 

 

The trial was set up in western Serbia 

region (Milošević and Milošević, 2010), in the 

surrounding of Čačak, at the locality Vranići 

(N 43
o
56' E 020

o
19' elevation 282 m) under 

open field conditions, during 2008-2009. 

Experimental field had an area of 1.2 ha. The 

wheat leading variety "Pobeda" (Todorović et 

al., 2011) was planted in autumn 2007 and 

was also grown in 2007 subsequent to its 

planting in 2006. In the same field, wheat was 

seeded also in autumn 2008. In both years 280 

kg per ha seed rate was used.  

The trial was set up on May 5
th

 2008 and 

May 4
th

 2009 in the central part of the 

experimental field with 20 plots. The area of 

each plot was 5 m
2
 (2.5 x 2 m) with 0.5 m 

between adjacent plots. It was designed in 

random block system with four replications. 

One block consisted of four plots with the 

tested insecticides in one replication and one 

control-untreated plot. 

The four foliar spray treatments included 

the pyrethroid Vantex 60 CS (0.05%), the 

organophosphate - Perfekthion (0.2 %) and 

Gusathion 25WP (0.15 %) and their mixture - 

Cimogal (0.1 %) (Table 1). CLB numbers 

were assessed prior to treatments on May 7
th

, 

12
th

, and 21
st
 and 29

th
. In inspections on 21

st
 

May 2008 and 25
th

 May 2009 we registered 

oviposition and started to follow up hatching 

and appearance of CLB larvae in the field. 

Foliar applications of insecticides were made 

on Jun 3
rd

 (2008) and 9
th

 (2009), with pow-

ered backpack sprayer "Hipol" capacity   6 l. 
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Table 1. Insecticides used for treatments 

 

Insecticide Product 
Concentr

ation % 

Gamma – 

Cyhalothrin 
Vantex 60 CS   0.05  

Monocrotophos + 

cypermethrin 
Cimogal 0.1  

Dimethoat Perfekthion 0.2  

Azinphos-metyl Gusathion 25WP   0.15  

 

The plots were surveyed 24 hours after 

treatment (1 DAT) to check the number of 

live larvae (Popov et al., 2005) per 50 

randomly chosen plants in plot. 

Evaluation of effects for applied 

insecticides was done according to Abbot 

formula (Abbot, 1925). 
 

100
treatmentafterCoinn

treatmentafterTinn
1X  

 

where, X is efficiency in %; n is insect 

populations; T is treated; Co is control. 

Statistical analysis was done using 

Statistica10 and GenStat12.1. Data for 

number larvae after treatment and for 

biological efficiency were transformed using 

formula 1x and %arcsin respectively, to 

satisfied normality of distribution.  

 

RESULTS AND DISCUSSION 

 

The number of CLB adults fluctuated in 

visual control in the wheat field from 2 to 

15/m
2
 in the three controls during May, over 

both seasons. First eggs were registered on 

21
st
 and 25

th
 May respectively. Before 

treatment, the number of larvae in the 

experimental field varied between 53 and 113 

in 2008, and 59 and 90 in 2009 (Table 2). The 

calculated number of larvae per plant before 

treatment was higher in the plots planned to 

be treated than in the plots that would remain 

untreated (control). In both research years, 

before treatment, the smallest average density 

of larvae per plot and plant was registered in 

untreated plots. 

 
Table 2. Number of CLB larvae before treatment 

 

Variant 

Average CLB larvae number per block 

2008 2009 plot plant 

I II III IV I II III IV 08 09 08 09 

Untreated 65 53 71 59 75 63 77 64 62 69.8 1.2 1.4 

Vantex 60 CS 113 56 62 85 90 65 59 90 79 76 1.6 1.5 

Cimogal 90 60 80 87 81 69 92 85 79.2 81.8 1.6 1.6 

Perfekthion 75 60 87 75 84 72 89 81 74.2 81.5 1.5 1.6 

Gusathion WP 25 67 90 60 91 80 85 72 85 77 80.5 1.5 1.6 

LSD 0.05 = 17.79 and LSD 0.01 = 24.02  

 

 

Table 3. Deegres of freedom (df) and estimates of variance components for total number of larvae before and after 

treatment (transformed data), and biological efficiency of insecticides 

 (B - block, Y- year and T- treatment) 

 

Source of variance 

Number of larvae 
Biological efficiency 

Before treatment After treatment 

df variance df variance df variance 

B 3 435.0 3   0.5733 3 60.89 

Y 1     129.6
ns

 1   5.2060*** 1    316.26** 

T 4    272.1
ns

 3 19.9339*** 3    2385.83*** 

YxT 4       37.7
ns

 3   0.5889
ns

 3   92.76* 

ns  not significant; *, **, ***  significant at P≤ 0.05, P≤0.01 and P≤0.001 – respectively. 
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Statistical analysis showed that number 

of larvae was not statistically different 

between plots according to LSD test (Table 3). 

In inspection at 1 DAT in winter wheat 

field, the smallest number of mobile larvae 

was registered in plots with Vantex (0.5 in 

2008 and 3 in 2009), followed by Cimogal 

and Gusathion (Table 4). However, in plots 

treated with Gusathion we registered in 2009 

an increase in numbers of live larvae (Table 

4). As we expected the highest number were 

registered in plots with Perfekthion. 

 
Table 4. Number of CLB larvae 24 hours after treatment (1 DAT) 

 

Variant 

Average CLB larvae number per block 

2008 2009 plot plant 

I II III IV I II III IV 08 09 08 09 

Untreated 65 53 71 59 75 63 77 64 62 69.7 1.24 1.4 

Vantex 0 1 2 0 2 4 5 0 0.75 2.75 0.0015 0.055 

Cimogal 6 8 5 11 8 6 12 9 7.5 8.75 0.15 0.175 

Perfekthion 19 23 24 31 29 32 34 31 24.2 31.5 0.484 0.63 

Gusathion 8 9 9 4 16 19 29 14 7.5 19.5 0.15 0.39 

 
Table 5. Average values of larvae number 1DAT (transformed data), and biological efficiency 

 (nontransformed data) in 2008 and 2009  

 

Specification 
Number of larvae Efficiency 

after treatment % 

Year 
2008 20.40 b 83.61 a 

2009 26.45 a 77.33 b 

Insecticides 

Vantex 1.75 d 97.46 a 

Cimogal 8.12 c 87.51 b 

Perfekthion 27.88 a 56.89 d 

Gusathion 13.50 b 80.01 c 

Means within columns followed by different leters are significantly different (P 0.05) according to LSD test. 

 

Calculated values for efficiency (Figure 

1) of applied insecticides products point out a 

high efficiency over investigated period for 

Vantex, >95%. Average efficiency in both 

years was also good for Cimogal (87.5%) 

(Table 5). Earlier investigations (Sapko et al., 

1990; Stamenković, 2000, 2002; Popov et al., 

2005) indicated high biological efficiency of 

pyrethroids.  

Efficiency of Gusathion WP 25 decreased 

from very satisfactory (87.5%) in 2008, to 

unsatisfactory (72%) in 2009. It was the first 

time that we registered a decrease in 

efficiency for this organophosphate product. 

As expected, completely unsatisfactory effects 

were obtained in plots with applications of 

Perfekthion (Figure 1). 

 

 
Figure 1. Biological effects of applied insecticides 
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CONCLUSIONS 

 

In Serbian conditons CLB populations 

fluctuate over years. In some seasons 

populations become significantly high and 

chemical control must be implemented. 

Several types of insecticedes were tested in 

open field conditions for control CLB in 

western Serbia. Applications of pyrethroids 

and mixtures proved good efficiency 

(products Vantex 60 CS – with efficiency of 

98.82 and 96% and Cimogal with efficiency 

87.5%). Also, obtained results indicated the 

first time a decrese of efficiency value for the 

product Gusathion WP 25, from 87.8 to 

72.2%. As we expected, among tested 

products the lowest efficiency was shown by 

Perfekthion, an insecticide with long history 

of use in crop farming.  
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