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Abstract. It has been long reported that storage pests inflict great deal of damages on grain yields across the world. Stores in the 
central provinces of Iran are specially dominated with pest population. To address the problem, a research project was conducted to 
identify the main pests of wheat and barley grains in eight provinces during 2011. Different samples were collected from 20 stores, 
later on were incubated under lab conditions (25±1)°C; (16L:8D) and RH (35±5) %) and finally different species of insects were 
identified and recorded as followings: Sitophilus granarius (Linné, 1758), Sitophilus oryzae (L), Tribolium custaneum (Herbst, 1797), 
Trogoderma granarium Everts, Trogoderma variabile Ballion, Tenebrio sp., Dermestes sp.. Comparing the population figures Sitophilus 
oryzae indentified as the most abundant pest species with in this region. In addition, for the first time in Iran, Trogoderma variabile 
was indentified and reported in this study. The findings could be applied as the first step at grain stores in decision making for 
integrated pest management in these areas. 
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Introduction 
 
Insects are considered as the significant and primary pests of 
stored products that present damage to the grains through 
direct feeding during some of their lifecycles; resulting large 
populations and considerable damages (Haines 1991, 
Weidner & Rack 1984, Rees 1990, Shires, 1982). Grains and 
the other seed productions are frequently infested by vari-
ous pest arthropods (Campbell et al. 2004, Thind & Dunn 
2002, Olsen 1998, Stejskal & Verner 1996, Sinha & Watters 
1985). The continual presence of insects and mites in work-
places involving environmental stores may lead to the de-
velopment of occupational difficulties aspect of different 
problems for farmers, millers, bakers and other food indus-
try operators (Alvarez et al. 1996, Tee et al. 1992, Revsbech & 
Dueholm 1990). Cereal stored may be used up by some 
groups of pest arthropods including mites, psocids, beetles 
and moths (Stejskal & Verner 1996, Sinha & Watters 1985). 
About 25 percent of insects are related to coleopteran order 
so as to some of these insects could create decay on many 
seeds in grain stores and bring about a reduction in the 
weight and seed quality (Borrer et al. 1989). As a case in 
point, Sitophilus oryzae L. (Coleoptera: Curculionidae) and 
Rhyzopertha dominica (Fabricius) (Coleoptera: Bostrichidae)  
are well-known as the major pests for stored grain especially 
on wheat (Dalbelo et al. 2002). In Iran, beetles of the genus 
Sitophilus are resulted to obvious damages (up to 75%) on 
plenty of seeds in some way (Bagheri-Zenouz 2007). There 
was a report for different pests of seeds particularly wheat 
and barley on grain stores around Iran (Forghani et al. 2011a, 
Forghani et al. 2011b, Forghani et al. 2013). Storage pests 
mostly display the factual destruction on grains, cereal and 
oil seeds in distinctive climates (Behdad 2002). The pest, 
S.oryzae, shows close resemblance to Sitophilus granarius 
(Linné, 1758) (Coleoptera: Curculionidae), but it is more 
adapted to tropical and sub-tropical regions and may cause 
additional activity and injury on seeds (Long staff 1981, 
Anon 1985). The storage of sorghum, rough rice, millet and 
grains is usually occupied by grain weevils but more by 
moth like Sitotroga cerealella olivier (Lepidoptera: Gelechii-
dae) is likely to be more successful (Giles 1965, Wongo & 

Pedersen 1990). It is believed that S.granarius, Cryptolestes fer-
rugineus (Stephens, 1831) (coleopteran: Cucujidae), Tribolium 
castaneum (Herbst, 1797) (Coleoptera: Tenebrionidae) and 
Oryzaephilus surinamensis (Linné, 1758) (Coleoptera: Cucuji-
dae), are the secondary stored-product pests and S.granarius 
is alluded as the most plentiful species in the Czech Republic 
(Kucerova et al. 2005). Stejskal and Hubert (2008) surveyed 
lot of grain storage units for pest composition and density. It 
was established that there are four dependent densities by 
psocids, beetles, moths and mites.  

The main objective of this study was to re-identify of in-
sect pest in stores which are located in central regions of 
Iran. Inasmuch as recently there was no report in this case 
after a long time on stored grains. Then, it is completely 
agree with the first step to manage the store and control 
pests are arose of the identification insects.  
 
 
Materials and methods 
 
Esfahan, Tehran, Alborz, Ghom, Ghazvin, Markazi and Semnan (Fig. 
1) were the major significant provinces in central parts of Iran that 
consisted of 20 dedicated stores. In this research, we collected seed 
samples from 27 varieties of barley and 24 of wheat. We chose some 
tools to collect samples such as sample probe, brush, pitfall trap and 
other equipment. Sample probe used for collecting insects from seed 
free on floor and seed pocket according to ISTA (2010) and Rees 
(2008). All collected seeds specimen were put on some box and cov-
ered with the net material then, replaced into the germinator with 
constant condition: (25±1)°C; (16L:8D) and RH (35±5) % for 2 months 
(Fig. 2). Afterwards, we isolated the insects from boxes and put into 
some small tube containing of 70% Alcohol and 5% Glycerin. The 
studies carried out under a dissecting microscope at magnifications 
up to 70X and classified all collected insects. Ultimately, specimens 
were sent to Tehran Plant Protection Institute to final identification. 
 
 
Results 
 
It was found a few insect pests in collections from some 
parts of Iran. There were no pest in Ghom, Markazi, Qazvin 
and Esfehan, however, Tehran, Alborz and Semnan had 
some insect pests in seed-samples. All results have been pre- 
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Figure 1. The studied regions. 
 
 

 
 

Figure 2. Prepared samples in growth chamber (Original). 
 
 

sented in Table 1. 
As it is mentioned in Semnan province (Shahrood) the 

insect, Trogoderma variabile Ballion (Coleoptera: Dermestidae) 
(Supplementary material 1 - figures), was found on Kavir-
Mother cultivar whereas, on Alvand had been found six spe-
cies of insects consist of: S. granarius, S. oryzae, Tribolium cas-
taneum, Dermestes, Tenebrio and Trogoderma granarium. In 
Semnan some species: Trogoderma granarium, T. variabile, 
Tenebrio, Dermestes and S. oryzae recognised on Shiraz culti-
var while, the two species of S.granarius and S. oryzae were 
collected in Kavir-Mother cultivar. In this matter, Tenebrio 
and S. oryzae were found on Pishtaz in Alborz (Karaj). More-
over, in Tehran (Varamin) was observed Tenebrio on Rey-
hane 03 even though at the same place Tribolium castaneum 
and S. oryzae were recognized on Mother 03. 

Also, Rice weevil, Sitophilus oryzae, should be considered 
as the dominating species in these regions because of the fact 
that it was found from different parts with high distinction 
numbers than the other species. Rice weevil from three prov-
inces and four cities was collected on four wheat cultivars 
(Alvand, Shiraz, Pishtaz and Mother 03) and one barley cul-
tivar (Kavir-Mother).  

As well, warehouse beetle, Trogoderma variabile reports 
for the first time from Iran (In Semnan on Shirz cultivar). It 
had 2.1 mm, blight-brown color with tiny-fine hairs on its  

Table 1. The identified pests on different seeds (wheat and barley)  
in central parts of Iran (wheat=W, barley= B). 

 

Province/city(Place) Cultivar Pest 
Ghom Reyhaneh 03 (B) - 
Ghom Nosrat (B) - 
Ghom Karoon (B) - 
Ghom Kavir (B) - 
Ghom Kavir-Mother (B) - 
Ghom DD10 (B) - 
Ghom D5 (B) - 
Markazi/Saveh Pishtaz (W) - 
Markazi /Saveh Sardari-G (W) - 
Markazi /Saveh Makoei (B) - 
Markazi /Saveh Nosrat (B) - 
Markazi /Saveh Bahar (W) - 
Markazi /Saveh Back-cross (W) - 
Markazi /Saveh Reyhane 03 (B) - 
Arak Sardari (W) - 
Arak Back-cross (W) - 
Tehran/Varamin Mother 03 (W) Tribolium castaneum,  

S. oryzae 
Tehran/Varamin Nosrat (B) - 
Tehran/Varamin Reyhane 03 (B) Tenebrio 
Alborz Pishtaz (W) Tenebrio, S. oryzae 
Alborz Bahar (W) - 
Semnan Shirz (W) Trogoderma granarium, 

T.variabile, Tenebrio,  
S. oryzae, Dermestes, 

Semnan Nosrat-M (B) - 
Semnan Kavir (B) - 
Semnan Reyhane 03 (B) - 
Semnan Bam (W) - 
Semnan Bahar (W) - 
Semnan Kavir-M (B) Sitophilus granarius,  

S. oryzae 
Semnan /Shahrood Alvand (W) S. granarius, S. oryzae,  

Tribolium castaneum, 
Dermestes, Tenebrio, 
Trogoderma granarium 

Semnan /Shahrood Kavir-M (B) Trogoderma variabile 
Semnan /Shahrood Makoei (B) - 
Semnan /Shahrood Bahman (B) - 
Semnan /Shahrood Kavir- G (B) - 
Garmsar Nosrat (B) - 
Garmsar Pishtaz -M(W) - 
Garmsar Pishtaz (W) - 
Garmsar Makoei (B) - 
Qazvin Pishtaz 1 (W) - 
Qazvin Pishtaz 2(W) - 
Qazvin Pishtaz 3 (W) - 
Esfehan Bahman (B) - 
Esfehan Rodasht-M (B) - 
Esfehan Sepahan-G (W) - 
Esfehan Back cross (W) - 
Esfehan Pishtaz (W) - 
Esfehan Bahar (W) - 
Esfehan Alvand (W) - 
Esfehan sw-82-9 (W) - 
Esfehan Reyhane 03 (B) - 
Esfehan Fajr 30 (B) - 
Esfehan Nosrat (B) - 

 
 
oval body. The most important characteristics of the two 
sexes are compared in the following pictures.  
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Discussion 
 
In our research, some insect pests including: Sitophilus 
granarius, Sitophilus oryzae, Tribolium castaneum, Trogoderma 
granarium, Trogoderma variabile, Tenebrio sp. and Dermestes sp. 
identified in few grain stores in central parts of Iran. We 
found that most of them could be considered as the pre-
dominant harmful pests which bring about damages on 
grain stores particularly on wheat and barley. In similar re-
sults were observed that some insects associated with stores 
in Kansas and there are 30 species from 20 families of insects 
such as, Sitophilus spp, Plodia interpunctella Hb. (Lepidoptera: 
Phycitidae) and Tribolium castaneum that the numbers of each 
insect species varied from different stores (Roesli et al. 2003). 
Furthermore, Subramanyam and Hagstrum (1996) remarked 
arthropods mostly make infestation on grain economically, 
since these pests lead to enormous losses of stored products 
worldwide. In addition, in the humid tropics a few insect 
pests sometimes occur as troublesome pests on grains, nota-
bly milled rice, in which they are sometimes very abundant 
(Rees, 1990). Serious primary pests, such as S. granarius, T. 
castaneum, O. surinamensis and C. ferrugineus, can appear and 
survive outside in the vicinity of storage space facilities dur-
ing the temperate period of year in the Czech Republic (Ste-
jskal & Hubert 2008). It is clear cut that insect pests probably 
exist inside or outside place and store to store there are dif-
ferent species on grain or other products and certainly, a 
great deal of reasons have been interfered for these findings. 
Namely, condition of climate, seed varieties and storage 
equipments may affect on presence of various pests and 
their populations.  

Besides we found that S. oryzae may consider as the 
dominant species in grain stores. It was dispersed more than 
the other pests and collected from most of locations. With 
this respect, the other studies have showed that the grain 
weevils are well-known as major primary pests of stored 
grains. They are able to establish themselves on whole, un-
damaged grains of maize, sorghum, rice and wheat. As an il-
lustration, Sitophilus zeamais Motsch (Coleoptera: Curculi-
onidae) is the serious species on maize while Sitophilus oryzae 
is the main pest on wheat. (Haines 1991, Weidner & Rack 
1984). Similarly, there are biotypes of S. oryzae that multiply 
on stored split peas (Holloway 1986) and on mung beans 
successfully (CP Haines, personal communication). Certain 
strains of S. oryzae have been noted as having greater flight 
proclivity than others (Kiritani 1959). In a research, the 
bostrichid beetle, Prostephanus truncates Horn (Coleoptera: 
Bostrichidae), (the Larger Grain Borer) was a highly destruc-
tive primary pest of maize, particularly maize stored on the 
cob. This insect is now established in several East and West 
African countries. (Dick 1988, McFarlane 1988a). Then, it 
seems that kind of seed, place and storage condition may re-
sult an especial circumstances for this pest. In the same is-
sue, Golob (1988) believed that the grain moth, Sitotroga ce-
realella, has destroyed the mass of maize especially on the 
cob without the sheath in number of African countries. Thus, 
it depicts that few results are fitted with our findings and 
another outputs are related to kind of store products, storage 
circumstances and their places. Although the climate condi-
tion was close together in our study in most parts, few stores 
were observed by presence of pests. For instance, in Semnan 

insect pests were only discovered on Shiraz cultivar (wheat) 
and Kavir-Mother (barley), in spite of that there was no pest 
on the others; Nosrat and Kavir cultivars (barley) or Bahar 
and Bam cultivars at the same condition simultaneously. 
Furthermore, in Alborz, Pishtaz variety showed the pest pol-
lution yet, Bahar was without anything. So, some aspects 
like kind of cultivar may be effective the pollution to pest. 
Correspondingly, Bheemanna et al. (1994) described that in 
sorghum rice weevil had more damage and population on 
CSH1 versus of DMC6. Moreover, Kurdikeri et al. (1993) dis-
covered on maize (Dekan 103 variety) Sitophilus oryzae ap-
peared with the most frequency of population. Hence, seeds 
have distinction sensitivity and its tolerance might be differ-
ent in front of destructive elements such as pests. This matter 
also is debated by Evans (1987b) that to all storage insects, 
population growth rates and insect development are more 
perceptibly affected by temperature (Harrington & Douglas, 
1970). Kind of seed variety with the other aspects of storage 
are discerned by Bagheri-Zenouz (2007), Banks (1994), Ap-
pert (1993), Murphy and Todd (1993), Arbogast (1991), 
Haines (1991) and Aitken (1975). Therefore, storage man-
agement which may be described as the science of cost-
effective storage organization (McFarlane, 1988b), greatly in-
fluences pest development and control. It encompasses deci-
sions upon seed variety, the location of stores, storage peri-
ods and the quality control objectives for stored commodi-
ties. All of these especially identification of pests in early 
step have substantial implications for pest management and 
are components of the complex interactive network of fac-
tors affecting loss reductions in storage grain. 
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