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ABSTRACT 

Pests and their parasitoid wasps associated with stored products were surveyed from 2006 to 2007 in the

urban area suburb of Mashhad. Seventy-four samples from several cereals, dried fruits, legumes and processed

food products were collected in 10 locations. A total of 11 insect pest species from 5 families in 2 orders,

Coleoptera and Lepidoptera were recorded. Among them, the Cowpea weevil, Callosobruchus maculatus

(Fabricius), (Col.: Bruchidae) and the Indian meal moth, Plodia interpunctella (Hubner) (Lep.: Pyralidae) were

the most abundant species. The Rust-red flour beetle, Tribolium castaneum (Herbst) (Col.: Tenebrionidae), and

the Sawtoothed grain beetle, Oryzaephilus surinamensis (L.) (Col.: Silvanidae), were the most numerous and

widely distributed species sampled in the rest of food products. We found 5 species of parasitoid of storage

pests recruiting from insects: Habrobracon hebetor (Say) (Hym.: Braconidae), Cephalonomia tarsalis

(Ashmead) (Hym.: Bethylidae), Anisopteromalus calandrae (Howard) (Hym.: Pteromalidae), Theocolax elegans

(Westwood) (Hym.: Pteromalidae), and Venturia canescens (Gravenhorst) (Hym.: Ichneumonidae). The

occurrence of parasitoid attacking stored product pests indicated their potential for biological control in

Mashhad stores.
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Introduction

Stored product commodities are vulnerable to

infestation of many species of arthropods

[5,14,16,35]. Finished or processed products are often

stored before being package or distribute to the

consumer. Consequently, one of the most important

problems that affected these materials is the

contamination due to insects and mites. The impact

of pests is not only economic because of weight

losses[14], expenses on sanitation or discredit in

front of the customers, but also in direct because of

toxic effects, allergy [3] or toxicological [18] and

environment problems related to excessive use of

chemical treatment. As a consequence, effective

protective pest management approaches should be

frequently applied to prevent pest infestation. To be

efficient and environmentally safe, stored products

production should be implemented via Integrated Pest

Management (IPM) [32]. In developing countries,

sufficient information on pest spectrum, their

identification and monitoring is not frequently

available. This is also the case in Mashhad where, no

research program carried out to identifying stored

pests and their parasitoids. The first and a crucial

step in any IPM program is to accurate identifying
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the pests and their natural enemies. Therefore, the

objective of this work was to identification of storage

pests and their parasitoid in Mashhad, Khorasan

Razavi province of Iran.  

Materials and methods 

This study was conduced in May 2006 and

November 2007. The stored product pests and their

parasitoid were collected at more than 50 warehouses

on 10 localities in Mashhad, Iran. Samples were

taken from raw materials such as cereals (wheat,

barely, maize, and rice), legumes (beans, gram, green

gram), dried fruits and nuts (almonds, pistachios,

dates, raisins, and apricots) and finished or processed

products such as flour. Specimens of pests and the

parasitoids were collected by hand-picking or

aspirating. The contamination materials were taken to

laboratory. Each sample was placed in a plastic

culture container (20×10×5 cm) and covered with

fine-mesh nylon. The rearing boxes were maintained

at room temperature (approximately 25 ± 5 ºC) for

at least two months. The rearing boxes were checked

daily and the number of emerged pests and parasitoid

adults were counted. The pests and Parasitoid adult

specimens were preserved in 75% ethanol for future

work. The pests and their parasitoids were identified

by authors of this paper and then confirmed by

experts. The identified specimens were deposited in

the collection of the Department of Entomology,

Arak Azad University, Arak, Iran. 

Results and discussion

The species of stored products pests that were

found during the survey in Mashhad is given in table

1. Eleven species of insect pests were found. No

storage pest mites were recorded in Mashhad. Results

show that, P. interpuctella and C. maculatus are the

most frequent pest species on stored commodities.

The most common pest on legume was Bruchid

beetle, C. maculatus. Stored product beetles are also

reported from open field in Mashhad.

The parasitoids of stored product pests found in

Mashhad is given in Table 2. Parasitoid wasps were

present in all type of stored products. Five species of

parasitoid wasps in 3 superfamilies (Chalcidoidea,

Ichneumonoidea and Bethyloidea) and in 4 families

(Pteromalidae, Ichneumonidae, Braconidae, and

Bethylidae) found during this survey. Habrobracon

hebetor (Hym., Braconidae) was found on walnuts,

peanuts, raisins, and dried fig as a parasitoid of P.

interpunctella and Ephestia kuehniella. Parasitoid

wasp, A. calandrae (Hym., Pteromalidae) was found

on gram and green gram infested by C. maculatus

and S. oryzae. The parasitoid wasp, C. tarsalis

(Hym., Bethylidae) was found on stored products

infested by silvanid beetle (O. surinamensis). Another

parasitoid wasp, T. elegans (Hym., Pteromalidae)

were collected on S. oryzae that contaminated gram

that has the lowest abundant parasitoid. Finally, V.

canescens was found on P. interpunctella infested

walnuts and peanuts.

The most common parasitoid was A. calandrae

(58.14 %) followed by C. tarsalis (28.58 %) (Table

2). The occurrence of parasitoid wasps indicated a

potential for biological control of stored product

pests in the Mashhad stores.

The most important pests of stored products are

in two orders, Lepidoptera and Coleoptera [35] and

families such as Bruchidae, Cucujidae, Bostrichidae,

Curculionidae, and Tenebrionidae. In this survey C.

maulatus was most abundant among samples, which

was similar to other results [22,33]. Our results

indicated that, P. interpuctella has high relative

abundant among stored product pests and feed on

peanuts and dried fruits. Result o f other

investigations also demonstrated P. interpunctella is

more important pest in stored products and is

cosmopolitan insect that is imported in warehouses

and stores in North America [27,2] that infested

dried fruits, nuts, and cereals [9,30]. In the same

survey, contamination to A. obtectus started in dried

pods in field and leads stored beans [21,6].

Among the parasitoid wasps, A. calandrae

(58.14%) and C. tarsalis (28.58%) were the most

abundant species in this investigation (Table 3).

Results of other survey on stored product pests in

Greece indicated that the abundant species of

parasitoid wasps were A. calandrae, V. canescens, C.

tarsalis and T. elegans [10] confirmed our results

obtained in this investigation. Studies have tended to

show that A. calandrae is a parasitoid of C.

chinensis in Japan, and parasitoid of S. zeamais in

India [1] and is a cosmopolitan species that recorded

on numerous hosts such as C. maculatus [17,20].

A.calandrae has preference to Bruchidae family,

C. maculatus specially. A. calandrae has previously

been reported from Czech Republic, Egypt,

Bangladesh, and United States of America [24]. The

species of the genus Cephalonomia attack to several

insect pests such as O. surinamensis and Cryptolestes

ferrugineus [11,19]. The parasitoid C. tarsalis is

naturally present in stores of Czech Republic [23]. C.

tarsalis is distributed in Australian, Asia (Lebanon,

Iraq) and other countries around the world. [25].

Many species of the family Braconidae attacked

larvae and pupae of important Lepidoptera pests in

South Africa [26]. H. hebetor is a parasitoid of P.

interpunctella, E. kuehniella, and Caudra cautella

(Lep.: Pyralidae) [7,8]. H. hebetor is reported as a

dominant parasitoid of P. interpunctella followed by

E. kuehniella, and highest activity of this wasp was

observed  during summer to mid fall. H. hebetor is
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Table 1: Species of stored product pests were collected in the study
Pests Cereals Dry fruits & Nuts Legumes Processed food
Coleoptera
Bruchidae
Callosobruchus maculates Bean, Green gram, Gram, Lentil
Acanthacelides obtectus Bean
Curculionidae
Sitophilus oryzae Wheat, Rice Gram
Sitophilus granarus Wheat
Sitophilus sp. Gram
Silvanidae
Oryzaephilus surinamensis Rice Rice flor
Tenebrionidae
Tribolium confusum Rice Wleat floor
Palorus sp. Maize Gram
Palorus subdepressus Wheat
Lepidoptera
Pyralidae
Plodia interpunctella Peanut, Pistachio,

Raisin, Walnut, Dried fig
Ephestia kuehniella Peanut Rice floor

Table 2: Host range and abundance of parasitoid of stored product pests in Mashhad, Iran.
Parasitoids Host species Relative abundance
Hymenoptera
Pteromalidae
Anisopteromalus calandrae CM, AO, SO, SG, SS 58.14
Theocolax elegans SS 0.67
Ichneumonidae
Venturia canescens PI 1.32
Braconidae
Habrobracon hebetor PI, EK 11.29
Bethylidae
Cephalonomia tarsalis SO, OS, TC, PS 28.58
CM= Callosobruchus maculatus; AO= Acanthocelides obtectus; PI= Plodia interpunctella; EK= Ephestia kuehniella; OS= Oryzaephilus
surinamensis; TC= Tribolium castaneum; SO= Sitophilus oryzae; SS= Sitophilus sp.; SG= Sitophilus granarius; PS= Palorus
subdepresus;

reported from Mexico, Croatia, Finland, Australia,

and North Africa [34]. Among the parasitoids, V.

canescens and T. elegans had the lowest abundant

(Table 3). The host range of V. canescens is

restricted to species of  Pyralidae such as E.

kuehniella and P. interpunctella [13,28]. V.

canescens is an  important parasitoid of P.

in terpunctella ,  E. kuehniella , and Corcyra

cephalonica Stainton in flour companies and stored

products [15,29]. This parasitoid is distributed in

Germany, Finland, Russia, Australia, Czech Republic,

and North Africa [34]. T. elegans is collected with

the lowest population in Kansas States in the United

States [4]. T. elegans is a cosmopolitan species that

parazitizes Sitophilus sp., R. dominica, and

Callosobruchus sp. This wasp only parasitizes larvae

that are feeding inside the grain kernel [12]. This

parasitoid wasp founded in Australia, Turkey,

Belgium, North Africa, and other countries [24].

Conclusion

The occurrence of parasitoid attacking stored

product pests indicated their potential for biological

control in Mashhad stores.
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