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The purpose of this study was to monitor population fluctuations of various species of Hemiptera 
during the growing season of durum wheat, in years 2009 and 2010. Samplings of insects were taken 
in eight periods to cover the late stages of durum wheat. Five Hemiptera species were recognized, 
three Pentatomoidea and two aphids. Sampling period showed the greatest differences (p< 0.00001). 
The obtained data showed that in the first sampling period, Pentatomoidea insect populations were 
low, reaching maximum between 4

th
 and 5

th
 period, except for Eurygaster maura which exhibited 

maximum between 3
rd

 and 4
th

 period. The aphid species exhibited almost the same behavior, where 
Sitobion avenae showed a rather unstable behavior in the second year of monitoring, but interaction 
between year and sampling periods was not found. E. austriaca, showed a few differences in number 
of individuals (p< 0.005) between the two years of experimentation. Maximum number of insect 
indidividuals found on each plant was between 7-8 for all insect species and total average values were 
lower. Toxoptera gramineum, showed the highest total average values for both years of monitoring, 
but this population size is not considered capable to cause serious damages. Damage level must 
always have to be decided in combination to other insect pest species. Cold weather may reduce total 
insect population, but it seems that within these years while temperature is increasing populations of 
the Hemiptera species tend to be lower. 
 
Keywords: Durum wheat, population fluctuations, recording period, damage level. 

 
 
INTRODUCTION 
 
Cereals are of great importance in cultivations of the 
region of Western Macedonia, Greece and thus their 
enemies are studied thoroughly for species composition, 
seasonal dynamics and pest status of insects in relation 
to the region of cultivation. 

Hemiptera is an important order of insects that often 
are described as the true bugs, comprising around 
80,000 species of shield bugs, cicadas, aphids and 
others (CSIRO, 2007). They range in size from 
1 millimetre to around 15 centimetres and share a 
common  arrangement  of  sucking  mouthparts.  Many  
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species of Hemiptera are significant pests of crops and 
gardens, including many species of aphids and various 
scale bugs. A large number of Hemiptera species, 
especially aphids and bugs, may harm cereals (Dewar et 
al., 1982; Prescott et al., 1986; Migui and Lamb, 2004). 
Forty-three species of herbivorous Hemiptera (of various 
families) were collected on sorghum cultivations in South 
Africa and some of them are considered extremely 
harmful (Kruger et al., 2007). Although a large number of 
insect species can cause extensive injury to cereals, 
especially to wheat crops in the field, Pentatomoid 
species are by far the most important of these. A total of 
25 species (Aelia species not included) were reported in 
Turkey, along with their economic importance (Lodos, 
1981). 

Several  kinds  of  aphids  infest  small  cereal  grains 
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Figure 1. Temperature (in oC) fluctuations in daily basis for the three months 
of monitoring (April, May, June) in years 2009 (09) and 2010 (10) 

 
Table 1. Meteorological data in the experimental area: Mean air temperature 
(temp) in oC, days of rain, Mean relative (Rel.) humidity (%), for the three months 
of monitoring in years 2009 and 2010. 

 
Month Mean air temp. Days of rain Rel. humidity % 

April 2009 11.4 3 60 
May 2009 16.5 3 50 
June 2009 19.3 3 48 
April 2010 11.7 5 62 
May 2010 16.1 5 62 
June 2010 19.4 5 50 

 

Data Source: www.meteo.gr 
 
 
(Dixon, 1987), like Russian wheat aphid Diuraphis noxia 
(Kurdjumov), which can cause significant losses in cereal 
crops and thus is considered one of the main pests of 
wheat in Europe and United States. The saliva of this 
aphid is toxic to the plant and causes whitish striping on 
cereal leaves. Feeding by this aphid will also cause 
whitening of the flag leaf that curls around the head 
causing incomplete head emergence. Host plants are 
cereal grain crops including wheat and barley and to a 
lesser extent, wild grasses such as wheatgrasses, 
brome-grasses or ryegrasses (Michaud and Sloderbeck, 
2005). In Serbia 11 aphid species have been reported 
and some of them are considered to cause important 
damages (Tomanovic et al., 2008). Knowledge of the 
seasonal dynamics (in relation to environmental 
conditons) of cereal aphids at the field scale could be 
important for pest management purposes (Dixon, 1998; 
Winder et al., 1999). In general, a significant number of 
pest individuals found in cereal cultivations is related to 
serious damages (Larsson, 2005; Kruger et al., 2007; 
Deligeorgidis et. al., 2011). 

The purpose of this study was to monitor and compare 
population fluctuations of various species of Hemiptera 

during the growing season of durum wheat in the region 
of Western Macedonia, in years 2009 and 2010. 
 
 
MATERIALS AND METHODS 
 
This study was conducted in the prefecture of Kozani 
(region of Western Macedonia, Greece), in durum wheat 
cultivations of the variety Bronde, in a one-hectare field 
during the years 2009 and 2010. Five Hemiptera species 
were defined: wheat stink bug Aelia rostrata Boheman 
(Hemiptera: Pentatomoidea, Pentatomidae), tortoise 
wheat bug Eurygaster austriaca (Schrank) (Hemiptera: 
Pentatomoidea, Scutelleridae), tortoise corn bug 
Eurygaster maura (Linnaeus) (Hemiptera: 
Pentatomoidea, Scutelleridae), grain aphid Sitobion 
avenae (Fabricius) (Hemiptera: Aphididae), southern 
grain green aphid Toxoptera gramineum (T. graminum) 
Rondani (Hemiptera: Aphididae). Measurements were 
carried out during the growing season of wheat at late 
stages, for year 2009 sampling started from 27 of April 
and lasted until 15 of June and for year 2010 from 30 of 
April to 18 of June. Samplings of insects were taken in  
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Figure 2. Population fluctuations (y-axis: mean number of individuals) across sampling periods 
(p1-p8), for three Hemiptera species: the bug A. rostrata (AR) as a control and E. austriaca 
(EA) and E. maura (EM), during the 2 years (2009: 09 and 2010: 10) 

 
 

  
 

Figure 3. Population fluctuations (y-axis: mean number of individuals) across sampling periods 
(p1-p8), for three Hemiptera species: the bug A. rostrata (AR) as a control and the two aphids 
S. avenae (SA) and T. gramineum (TG), during the 2 years (2009: 09 and 2010: 10) 

 
 
eight periods (every week) to cover the late stages of 
wheat. Measurements were made every about 100m in 
the field, with five wheat plants per sample, from 10 
different places (replications) in the field. Total insect 
individuals (per species) on each wheat plant were 
counted according to Dewar et al. (1982) and 
Deligeorgidis et al. (2005, 2007). The average value of 

the five plants was used in calculations to make data 
more representative and suitable for statistical analysis 
(with no transformations and absence of nested 
analysis). ANOVA was performed in SPSS 17.0 
according to Snedecor and Cochran (1980), analyzing 
the following factors: year and sampling period 
(separately for each insect species used). Also, an array  
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Table 2. General mean of insect individuals (GM), sources of variability analyzed, 
degrees of freedom (df) and significance level, for the five Hemiptera species: A. 
rostrata, E. austriaca, E. maura, S. avenae and T. gramineum 
 

Species Source of variability df Significance level 

A. rostrata Year 1 0.657 
GM= 1.174 Sampling period 7 0.00001 
 Year X Sampling period 7 0.539 
E. austriaca Year 1 0.005 
GM= 1.156 Sampling period 7 0.00001 
 Year X Sampling period 7 0.931 
E. maura Year 1 0.148 
GM= 1.115 Sampling period 7 0.00001 
 Year X Sampling period 7 0.599 
S. avenae Year 1 0.782 
GM= 1.139 Sampling period 7 0.00001 
 Year X Sampling period 7 0.224 
T. gramineum Year 1 0.121 
GM= 1.292 Sampling period 7 0.00001 
 Year X Sampling period 7 0.431 

 
 

Table 3. Total average and maximum number of individuals counted, for the 
five Hemiptera species on durum wheat plants, for each year (2009-2010) 

 
Species and year Year Total average Maximum 
A. rostrata   2009 1.155 7 
A. rostrata  2010 1.193 8 
E. austriaca   2009 1.098 7 
E. austriaca  2010 1.213 7 
E. maura   2009 1.050 7 
E. maura   2010 1.180 7 
S. avenae   2009 1.133 7 
S. avenae   2010 1.145 7 
T. gramineum  2009 1.355 8 
T. gramineum   2010 1.228 8 

 
 
 
type regression based on mean values of population 
fluctuations of the five Hemiptera species on temperature 
fluctuations within the 8 sampling periods was conducted 
according to Snedecor and Cochran (1980), using MS 
Excel software. 
 
 
RESULTS 
 
Meteorological data showed different fluctuations 
between years during May and June temperatures 
(Figure 1) and some differences in rainy days and relative 
humidity (Table 1). Also, May of 2010 started warmer but 
in total, it was a little colder than May of 2009 because of 
late decreased temperatures and this reflects in lower (in 
relation to year 2009) insect populations in some cases 
(Figure 1, 2 and 3). Generally, May 2010 was more 
unstable month in comparison to May 2009. On the other 
hand, June 2009 and 2010 showed little differences. 

According to the results presented in Table 2, for all 
insects studied, sampling period showed the greatest 
differences (significance level p< 0.00001). This 
fluctuation of the Pentatomoidea species is shown in 
Figure 2, for the 2 years of study. In the first sampling 
period, insect populations were low reaching maximum 
between 4th and 5th period, except for E. maura which 
exhibited maximum between 3rd and 4th period (especially 
in year 2010). The aphid species exhibited almost the 
same behavior as shown in Figure 3, where S. avenae 
showed a rather unstable behavior in the second year of 
monitoring, but nevertheless interaction between year 
and sampling periods (indicating different population 
fluctuations in the two years) was not found (Table 2). On 
the other hand, E. austriaca, showed a few differences in 
number of individuals (significance level p< 0.005) 
between the two years of experimentation (Table 2, 
Figure 2). Maximum number of insect indidividuals found 
on each plant was between 7-8 for all insect species and  



 

 
 
 
 
total average values were lower, 1.05-1.355 adult insect 
individuals per plant (Table 3). T. gramineum, showed the 
highest total average values for both years of monitoring. 

A regression of population fluctuations of the five 
Hemiptera species on temperature fluctuations within the 
8 sampling periods, revealed great differences between 
years. No correlation was found between population 
fluctuations of of the five Hemiptera species and 
temperatures in year 2009. For year 2010, correlation 
coefficients were negative and calculated approximately 
between -0.6 and -0.8. 
 
 

DISCUSSION 
 
Sampling period for all insects studied showed the 
greatest differences. This is a common phenomenon 
since insect populations vary within the year 
Deligeorgidis et al. (2005, 2007, 2011), Alavi et al. (2007) 
and Tomanovic et al. (2008). Aelia rostrata is one of the 
most important pests of wheat, barley and rye in Central 
Anatolia. It overwinters as an adult in the mountains and 
it has one generation per year, with five moults (Dikyar, 
1981), for this it was chosen as a control insect to 
compare the Pentatomoidea and aphids’ population 
fluctuations. In general, all Hemiptera studied showed 
almost the same behavior on population fluctuations, 
except for S. avenae which showed an unstable behavior 
in the second year of monitoring, but interaction between 
year and sampling periods (indicating different population 
fluctuations in the two years) was not found. In the middle 
of monitoring periods, there were an increased number of 
insect individuals, decreasing at late stages. This 
seasonal distribution of cereal aphids is affected by 
climatic conditions and biotic factors such as host plant 
quality, dispersal efficiency and natural enemies 
(Roitberg et al., 1979; Mann et al., 1995). These findings 
are in agreement to the data reported by Tomanovic et al. 
(2008), where the maximum number of cereal aphids was 
recorded from late May to middle June. This distribution 
is expected by aphids ecology data (Dixon, 1998). 
Hempiptera populations found more stable than thrips 
populations in the same area (Deligeorgidis et al., 2011). 

In Serbia the most important cereal aphids are 
reported to be S. avenae, Metopolophium dirhodum 
(Walker) and Rhopalosiphum padi (Linnaeus) (Petrović, 
1996; Tomanovic et al., 2008). Except for S. avenae and 
T. gramineum we did not found any other aphid species 
(except of 2-3 individuals in total of R. padi). Maximum 
number of insect indidividuals found on each plant was 
between 7-8 for all Hemiptera species and total average 
values were lower. T. gramineum, showed the highest 
total average values for both years of monitoring, but this 
population size is not considered capable to cause 
serious damages (Dewar and Carter, 1984; Kruger et al., 
2007). Damage level must always have to be decided in 
combination to other insect pest species (Larsson, 2005; 
Deligeorgidis  et  al.,  2011).  In  cereals,  Larsson  (2005) 

Deligeorgidis et al.  221 
 
 
 
reported high thrips population density in the leaf sheath 
that contributed to a significant proportion of the yield 
loss. Kruger et al. (2007) recorded a few Hemiptera 
species that are found in high populations and 
subsequently harm cereal cultivations decreasing yield. 
In our study, we did not record these high populations 
and thus we concluded that these relatively low 
populations for all Hemiptera species studied, are not 
capable to harm wheat in the specific area of study. This 
may be the reason for the preference of wheat cultivation 
in the region of Western Macedonia, since farmers 
traditionally choose the most adaptive plant species. 

Cold weather may reduce total insect population, but it 
seems that within these years while temperature was 
increasing populations of the Hemiptera species tended 
to be lower. A reasonable explanation may be that, in the 
specific area, physical enemies reproduce faster as 
temperature increases, keeping aphids and other 
Hemiptera species in low populations. According to 
Roitberg et al. (1979), Mann et al. (1995) and 
Deligeorgidis et al. (2011), population size may vary 
significantly under different environmental conditions or 
under the pressure of various biotic factors. Especially for 
aphids, optimum temperatures are reported to be within a 
narrow interval (Liu and Meng, 1999; Morgan et al., 2001; 
Diaz et al., 2007) and this remark was also reported for a 
few Hemiptera species (David, 1990; Luz et al. 1999; 
Diaz et al., 2008). These findings may reflect on low 
population size as a result of air temperatures deviating 
from optimum. In general, according to our findings, it 
seems that only in specific years environmental and biotic 
factors may affect significantly and sometimes 
unexpectedly population size and fluctuations. 
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