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 During 2011 to 2013, Intensive damage of unknown beetle pest was seen in Kohgiluyeh 

va Boyerahmad Province, Iran, on Crown imperial (Fritillaria imperialisis L.), an 

invasive wild flower of Iran. Damages on leaves, stem, buds, seeds as well as flowers 
and rapidly destroying of the host plant were seen by the pest, extensively. Present 

investigation was done by the need to identify the pest on F. imperialis. This plant is 

growing well in Zagros mountain of Iran, especially in Kohgiluyeh va Boyerahmad 
Province which is located at the southwest of Iran. The insect was identified as 

Lilioceris chodjaii (Berti & Rapilly) based on a synopsis of the Oriental Lilioceris 

species, review of the Lilioceris species group and key provided for their identification. 
Larvae of the L. chodjaii did feed extensively and indiscriminately from different areal 

parts of the host plant. Adults of the pest were found as overwinter and dormancy phase 

of the pest in the soil beneath the Fritillaries plant during winter. The adult elytra 
(harder forewings) were bright scarlet and shiny, adult insect having black long legs, 

antennae and big eyes. Due to importance of F. imperialis as well as broad spectrum of 

the pest, pest monitoring and pest management programs should be taken in order to 
reduce pest damages in the future. 
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INTRODUCTION 

 

 Fritillaria imperialis (Crown imperial or Kaiser's crown) belong to the genus Fritillaria, family Liliacea, is 

called as Laleh-e-Vajhgoon (reverse tulip) and or gol-e-ashk (tear flower) in Iran. This genus includes 110 

species, of which 14 species are native to Iran [8,10]. It grows to about 70 cm in height. Two economical 

important species of Fertilaria are; F. persica and F. imperialis. F. persica is native to Syria, Lebanon, Iraq, 

Iran, Jordon Cyprus and Southern Turkey and Fritillaria imperialis is found in Iran, Northern Iraq, Afganistan, 

Pakistan and Kashmir [3].  

 This beautiful and economically plant bears lance-shaped, glossy leaves at intervals along the stem and a 

prominent whorl of downward facing flowers at the top of the stem [8]. Numerous cultivars have been 

developed for garden use, of which the yellow-flowered 'Maximea lutea' has gained the Royal Horticultural 

Society's Award of Garden Merit [1,79]. The bulbs of various Fritillaria species are traditionally used as an 

important antitussive, expectorant, and antihypertensive drug in Turkish, Chinese, Japanese, Pakistani and 

southeastern Asian folk medicines [17].  

 Like other members of the lily family, F. imperialis is susceptible to depredation by the lily beetle [19]. The 

Lilioceris spp. belongs to the order Coleoptera, and the family Chrysomelidae, are known as plant pests that 

may eats and damaged all aerial parts of host plats, fritillaries and other members of the family Liliaceae. 

Lilioceris lilii and Lilioceris chodjaii are now pests in most temperate climates where lilies are cultivated [16]. 

The most reliable characters for discrimination of Lilioceris species are those of the internal sac of the aedeagus. 

In Criocerinae, these characters were used previously for separation of Lilioceris species from Iran and Oulema 

species related to Oulema melanopus L. [4]. 
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 The genus Lilioceris is a large genus with the largest concentration of species found in China [20] and 

approximately six species found in Europe [12]. Lilioceris lilii is now thought to be native to Asia and 

introduced into Europe about 400 years ago, possibly with ornamental lilies [14].  

 Present investigation was done by the need to identify a beetle that was feeding extensively on Fritillaria 

imperialisis L. in Kohgiluyeh va Boyerahmad province, Iran. 

 

MATERIAL AND METHODS 

 

Sampling: 

 Sampling was done within a year by surveying on the mountain regions of the yasouj city which is capital 

of Kohgiluyeh va Boyerahmad province. This city is classified as temperate region with snowy winter [13]. 

During the survey, numbers of sampling was done by harvesting of different infected parts of the plants. 

Samples were transformed to the laboratory for morphological studies on larvae and adults of the insect, eggs 

numbers and shape, as well as other information about the insect in the natural condition.  

 

Plant and insect identifications: 

 Identification of the pest species was done with the help of literature [19], internet web sites (eg. 

http://www.biol.uni.wroc.pl/cassidae/European, Chrysomelidae) and comparing the specimens with the 

Lilioceris chodjaii determined by Dr. I.K. Lopatin kept at Hayek Mirzayans Insect Museum. 

 The life cycle of the pest (from immature stage to adult beetle) was studied inside the laboratory by 

incubation at light color plastic vessels and feed them by fresh fertilaria leaves at room temperature, about 25 ˚C 

[15]. 

 Plant species was identified with the help of plant herbarium of Agricultural and Natural Resources 

Research and Education Center, Kohgilouyeh and Boyerahmad province, Yasouj, Iran, as well as literature, 

voucher number: 7035. 

 

RESULTS AND DISCUSSIONS 

 

Plant identification: 

 Plant species was identified as Fritillaria imperialisis L. with the help of plant herbarium of Agricultural 

and Natural Resources Research and Education Center, Kohgilouyeh and Boyerahmad province, Yasouj, Iran, 

as well as literature. 

 Fritillaria imperialis is a species of flowering plant of the genus Fritillaria, family Liliaceae, native to a 

wide stretch from Anatolia and Iraq across the plateau of Iran (Fig 1: G and H) to Afghanistan, Pakistan and the 

Himalayan foothills. It is also widely cultivated as an ornamental and reportedly naturalized in Austria. The 

common names and also the epithet "imperialis" refer to the large circle of golden flowers, reminiscent of an 

emperor's crown. [8,1]. 

 Economic importance of Fritillaria are such extracts which are used in traditional Chinese medicine under 

the name chuan bei mu, and in Latin, bulbus fritillariae cirrhosae. Species such as F. cirrhosa and F. 

verticillata are used in cough remedies. 

 Most fritillaries contain poisonous alkaloids such as imperialin; some may even be deadly if ingested in 

quantity. But the bulbs of a few species, such as F. affinis, F. camschatcensis, and F. pudica, are edible if 

prepared carefully. They were commonly eaten by indigenous peoples of the Pacific Northwest coast [18]. 

 The emblematic and often unusually-colored fritillaries are commonly used as floral emblems. F. meleagris 

(snake's head fritillary) is the county flower of Oxfordshire, UK, and the provincial flower of Uppland, Sweden, 

where it is known as kungsängslilja ("Kungsängen lily"). In Croatia this species is known as kockavica, and the 

checkerboard pattern of its flowers may have inspired the šahovnica pattern on the nation's coat of arms. F. 

camschatcensis (Kamchatka fritillary) is the floral emblem of Ishikawa Prefecture and Obihiro City in Japan. Its 

Japanese name is kuroyuri, meaning "dark lily". F. tenella is the floral emblem of Giardino Botanico Alpino di 

Pietra Corva, a botanical garden in Italy [1]. 

 

Pest identification: 

 The pest was identified as Lilioceris chodjaii [4] with the help of literature [19], internet web sites (eg. 

http://www.biol.uni.wroc.pl/cassidae/European Chrysomelidae) and comparing the specimens with the 

Lilioceris chodjaii determined by Dr. I.K. Lopatin kept at Hayek Mirzayans Insect Museum. 

 L. chodjaii was first time reported by Berti and Rapilly [4] from Iran. The genus Lilioceris contains 142 

species, of which 35 are found in the holarctic region, 60 are Oriental, 16 Australian, 20 Ethiopian, three 

neotropical, and the remaining eight species are of unknown distribution [4]. Among the European species, 

Lilioceris lilii (Scopoli) 1863, appears to be the most widely distributed, with specimens recorded from as far 

north as Siberia and south through North Africa [12].  
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Pest life cycle and damage: 

 Adults of Lilioceris chodjaii were found as overwinter and dormancy phase of the pest in the soil beneath 

the Fritillaries plant during winter. In spring (May) adults were emerged and feed on young Fritillaria 

imperialis leaves. Eggs of the pest were seen soon of around 6 reddish-orange on and under the host plant leaves 

in irregular lines. The eggs length was around 1mm and protected by a thick, sticky brown coating. In lab 

condition, eggs hatched after nine days. The larvae were brownish with large black heads (Fig 1: A). The larvae 

were clearly disgusting due to covered by slimy brown shield. They were similar to bird droppings. Larvae did 

feed extensively and indiscriminately from different areal parts of the host plant when they were more mature 

(Fig 1: B and C). Pest life cycle was consisting of 5 larvae stages. At the end of feeding, maturated larvae creep 

down the plant, seeking soil and produced waterproof cocoon around their bodies. Pupa transform from larva to 

adult beetle occurred about 20 days inside the cocoon in lab condition. The new adult beetle have been feeding 

on lilies until early fall, overwinter and then emerged in the next spring. In our cases, L. chodjaii produced only 

a single generation per year. However, records show that up to three generations can be produced in a single 

breeding season and that females may survive to reproduce in two successive years [5]. 

 The adult elytra (harder forewings) were bright scarlet and shiny, adult insect having black long legs, 

antennae and big eyes. 

 All parts of F. imperialis plants such as the leaves, stem, flower, buds and seeds were feed by the different 

larval stages within growth seasons (Fig 1: A - F). Invasion occurs shortly after the new plants emerge from the 

soil, particularly if there are nearby Fritillaria which emerge earlier. 

 It is only one report of Lilioceris chodjaii in the world by Berti and Rapilly, [4]. However, life cycle and 

biology of other Lilioceris species have been studied well. Lilioceris lilii lays its eggs most often on Lilium and 

Fritillaria species. In the absence of Lilium and Fritillaria species, there are fewer eggs laid and the survival 

rate of eggs and larvae is reduced [6]. The adult of L. lilii is about 6 to 9 mm in length, with relatively long legs 

and antennae. Its elytra (harder forewings) are bright scarlet and shiny. Its underside, legs, eyes, antennae and 

head are all black. It has large eyes, a slim thorax, and a wide abdomen [11].  
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Fig 1: A-E (Different parts of Fritillaria imperialis infected by Lilioceris chodjaii, F (Larvae of Lilioceris  

chodjaii), G and H (Healthy Fritillaria imperialis).  

 

REFERENCES 

 

[1]  Anonymous, 2007. Shorter Oxford English dictionary, 6th ed. United Kingdom: Oxford University Press, 

pp: 3804. ISBN 0199206872. 

[2]  Anonymous, 2008. Encyclopedia of garden plants. United Kingdom: Dorling Kindersley, pp: 1136. 

[3]  Arslan, N., 1999. Two native plants for Southeast Region Agriculture: Fritillaria persica and F. 

imperialis. First Congress of Agriculture in Southeast Anatolia Project Areas (GAP), 26-28 May, pp: 629-

634.  

[4]  Berti, N. and M. Rapilly, 1976. Faune d’Iran – Liste d’éspèces et revision du genre Lilioceris Reitter (Col. 

Chrysomelidae). Annales de la Société Entomologique de France, 12: 31-73. 

[5]  Brown, W.J., 1946. Some new Chrysomelidae, with notes on other species (Coleoptera). Canadian 

Entomologist, 28: 47-48. 

[6]  Cox, M.L., 2001. The status of the Lily Beetle Lilioceris lilii (Scopoli, 1793) in Britain (Chrysomelidae: 

Criocerinae). The Coleopterist, 10(1): 5-20. 

[7]  Day, P.D.,  M. Berger, L. Hill,  M.F. Fay, A.R. Leitch, I.J. Leitch and L.J. Kelly, 2014.
 
Evolutionary 

relationships in the medicinally important genus Fritillaria L. (Liliaceae). Molecular Phylogenetics and 

Evolution, 80: 11-19. 

[8]  Ebrahimie, E., M. Mohammadi-Dehcheshmeh and M. Sardari, 2006. Fritillaria Species Are at Risk of 

Extinction in Iran: Study on Effective Factors and Necessity of International Attention. Hort Science, 

41(4): 1002.  

[9]  Hao, D.C., GUX. Jie, P.G. Xiao and Y. Peng, 2013. Phytochemical and biological research of Fritillaria 

Medicine Resources. Chinese Journal of Natural Medicines, 11(4): 330-344. 

[10]  Khourang, M., A.R. Babaeim, F. Sefidkon, M.R. Naghavi, D. Asgari and D. Potter, 2014. Phylogenetic 

relationship in Fritillaria spp. of Iran inferred from ribosomal ITS and chloroplast trnL-trnF sequence 

data. Biochemical Systematics and Ecology, 57: 451-457. 

[11]  Lesage, L., 1983. Note sur la distribution présente et future du criocère du lys, Lilioceris lilii (Scopoli) 

(Coleoptera: Chrysomelidae) dans l’est du Canada. Le Naturaliste Canadien, 110: 95-97. 

[12]  Livingston, S.B., 1996. Biology, control, and host range of Lilioceris lilii: a new ornamental pest in the 

USA. MS thesis, University of Rhode Island, Kingston, Rhode Island, USA. 

[13]  Mirinejad, S. and A.S. Ardakani, 2014. Phenology, distribution and cultivation of endangered medicinal 

plant species (Dorema aucheri Boiss), in Kohgiluyeh-va-Boyerahmad province, Iran. Journal of 

Biodiversity and Environmental Sciences, 5(5): 177-182. 

http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/0199206872
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/article/pii/S105579031400267X
http://www.sciencedirect.com/science/journal/10557903
http://www.sciencedirect.com/science/journal/10557903
http://www.sciencedirect.com/science/journal/10557903
http://www.sciencedirect.com/science/article/pii/S1875536413600503
http://www.sciencedirect.com/science/article/pii/S1875536413600503
http://www.sciencedirect.com/science/article/pii/S1875536413600503
http://www.sciencedirect.com/science/article/pii/S1875536413600503
http://www.sciencedirect.com/science/article/pii/S0305197814002786
http://www.sciencedirect.com/science/article/pii/S0305197814002786
http://www.sciencedirect.com/science/article/pii/S0305197814002786
http://www.sciencedirect.com/science/article/pii/S0305197814002786
http://www.sciencedirect.com/science/article/pii/S0305197814002786
http://www.sciencedirect.com/science/article/pii/S0305197814002786


482                                                                   Abbas Salahi Ardakani, 2014 

Advances in Environmental Biology, 8(22) November 2014, Pages: 478-482 

[14]  Orlova-Bienkowskaja, M. 2013. Dynamics of the Range of Lily Leaf Beetle (Lilioceris lilii, 

Chrysomelidae, Coleoptera) Indic ates Its Invasion from Asia to Europe in the 16 th -17th Century. 

Russian Journal of Biological Invasions, 4(2): 93-104.  

[15]  Pemberton, R.W. and G.L. Witkus, 2010. Laboratory host range testing of Lilioceris sp. near impressa 

(Coleoptera: Chrysomelidae) - a potential biological control agent of air potato, Dioscorea bulbifera 

(Dioscoreaceae). Biocontrol Science and Technology, 20: 567-587. 

[16]  Salisbury, A., 2004. Th e scarlet lily beetle (Lilioceris lilii) in Britain. In: The RHS Science Report, J. 

MacLeod, D. Gray, and S. Thornton-Wood eds, pp: 14-15. 

[17]  Tekşen, M., Z. Aytaç, 2011. The revision of the genus Fritillaria L. (Liliaceae ) in the Mediterranean 

region (Turkey). Turk J Bot, 35: 447–78. 

[18]  Turner, N. and V.K. Harriet, 1983. Camas (Camassia spp.) and riceroot (Fritillaria spp.): two Liliaceous 

"root" foods of the Northwest Coast Indians". Ecology of Food and Nutrition, 13: 199–219, 

doi:10.1080/03670244.1983.9990754.  

[19]  Warchałowski, A., 2003. Chrysomelidae. The leaf-beetles of Europe and the Mediterranean area. Natura 

optima dux Foundation, Warszawa, pp: 600. 

[20]  Yu, P., W. Lu and R. Casagrande, 2001. Lilioceris lilii (Scopoli) Occurs in China (Coleoptera: 

Chrysomelidae). The Coleopterists Bul letin, 55(1): 65-66.  

 

 

http://francais.mcgill.ca/files/cine/EcoFoodNutr1983_13_199-219.pdf
http://francais.mcgill.ca/files/cine/EcoFoodNutr1983_13_199-219.pdf
http://francais.mcgill.ca/files/cine/EcoFoodNutr1983_13_199-219.pdf
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1080%2F03670244.1983.9990754

