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Abstract 

Deudorix isocrates (Fab.) is a globally important agricultural pest. The study regarding this pest is mostly 

concentrated on its management. Several morphologically significant features have been overlooked. In the 

present study we examined the structure and function of the larval cranial morphology and its appendages. The 

description is based on the detailed morphological study of cranial sutures, cranial areas, antennae and 

mouthparts of the fourth instar larva. The cranial structures and appendages are found significant to understand 

pest activity and taxonomic features. Supporting to the pest activities, the larva has usual the lepidopterous 

pattern of biting and cutting mouthparts consisting of labrum, mandibles and maxillolabial-hypopharyngeal 

complex. This type of mouthparts helps to cut fruit rind and make an entrance hole while infesting the fruit. 

The results add to our knowledge of larval cranial capsule, antennae and mouthparts morphology and provide a 

standard for further research on the morphological characters of Deudorix isocrates (Fab.) 
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1 Introduction 

Studies on larval morphological characteristics are critical for better understanding of development and 

taxonomy. Although the larval stages of Lepidoptera have less structure than adults, their morphological study 

is significant, particularly to study taxonomy, development and phylogenetic relationships (Hasenfuss et al., 

2012). The morphological characteristics of the cranium, such as the shape of the cranial capsule, sutures, 

cranial areas, antenna and the mouthparts of the larva can all be employed as taxonomic criteria. (Mutuura, 

1980). An in-depth understanding of the structure and function of morphological features is essential for 

understanding evolution, ecomorphology, taxonomy, and phylogenetic studies (White et al., 2021). The cranial 

capsule and its appendages such as antenna and mouthparts are important in taxonomic studies. The antenna is 
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4 Discussion 

The larval stage of the lepidopteran pest is the most harmful to the host plant. In larval D. isocrates the 

hypognathous head bears well developed antennae and gnathal appendages, which are useful for boring the 

fruit rind and to feed on the seeds of pomegranate fruit. 

The cranial features of P. brassicae (Eassa, 1963), P. demoleus, (Zaka-Ur-Rab, 1964) and P. xanthorrhoea 

(Kumar, 2008) have been studied earlier. The presence of occipital suture in the head of P. brassicae is also 

reported (Eassa, 1963). In present study on D. isocrates the cranial peculiarities have been found to be similar 

to those which are observed in P. brassicae (Eassa, 1963). The stemma 1st to 5th are arranged in a semicircle 

and the stemma 6th is slightly shifted anterior wards of a circumscribed ocellar semicircle in S. albiguttalis 

(Center, 1982) this observation is different from that of D. isocrates. Both larvae and adults in Lepidoptera use 

their olfactory system to detect various compounds, yet their antennae are morphologically distinct (Chang et 

al., 2017). The antenna has three main parts, a scape, a pedicel and a flagellum which is the main parts of the 

antenna, and have most of sensory structure (Schneider, 1964). The antenna of Cossidae larva shows antenna 

at both the sides of the head and lateral to the mandible (Xu et al., 2017). The antennal morphology of D. 

isocrates is found similar to G. molesta (Song et al., 2014), and C. sasakii (Liu et al., 2011). In P. xylostella 

presence of hypognathous mouthparts consists labrum, mandibles, maxilla, labium and hypopharynx has been 

reported (Li et al., 2018). These observations are similar to those observed in present study on D. isocrates. 

The labrum in A.assamensis is kidney shaped with two slightly pointed and protruding outer ends 

(Goldsmith, 2013). Labrum in B. choui, is trapezoid and membranous apically and shows two pair of setae. 

(Tan, 2008) while in D. isocrates the labrum is plate like, notched at medially and shows the 3 lateral and 3 

median setae. Mandibles are mechanosensory and meant for determining the hardness of the food (Zacharuk, 

1980). Each mandible bears distal incisor and proximal molar teeth. These results are in concurrence with the 

studies on various other lepidopterous species (Richards and Davies, 1977; Center et al., 1982; Desai, 1994; 

Chapman, 1998). The structural components of maxillolabial- hypopharyngeal complex in D. isocrates appear 

general characteristics of larval lepidopteran mouthparts (Doerkson and Neunzing, 1975; Richards and Davies, 

1977; Kumar, 2008; Song et al., 2014). The terminology used to describe morphological feature of these 

mouthparts is adopted after studies in P. brassicae (Essa, 1963) 

A more focused research on the sensilla of cranial capsule is needed to understand its phylogeny and 

taxonomy. The results of the above study have improved our knowledge regarding the morphology of the 

cranial capsule, antennae and mouthparts of larval D. isocrates. 
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