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Abstract 

This study provides a comprehensive exploration of Gazalina chrysolopha, a distinctive 

processionary moth belonging to the family Notodontidae. Characterized by two pairs of 

scalely wings with three wave like black lines, complemented by furry bodies displaying 

a distinct white colour. The research encompassed peripheral area of Pokhara valley 

including Baglung, Myagdi, Parbat, Kaski, Lamjung, Syangja, and Gorkha districts, with 

the goal of studying morphological variation, life history, and identifying the natural 

control for this species. The light trap method was applied, additionally hand collection 

method was also applied wherever necessary. Based on their morphological 

characteristics, the morphological differences between males and females were measured. 

The egg, larva, pupa, and adults of this species illustrated in detail with photograph and 

measurement. Female has long wings, body with wider body comparison to male. The 

duration of the egg stage is almost two months, and the larval stage progressively 

lengthens from the first to the fifth instar which is about 174 days long period. The 

cocoon stage is about 1–2 month long period. Carcelia spp. (family Tachinidae) and 

Pimpla spp. (Family: Ichnneumonidae subfamily: Pimpilinae) are found as the parasitoids 

of larva and pupa respectively. Bats and wall lizard (Hemidactylus flaviviridis) are found 

as predator for adults in this study. These insights contribute to a deeper understanding of 

the life history Gazalina chrysolopha, offering valuable information for management 

efforts in the studied area. 
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zf]w ;f/ 

o; cWoogn] Gazalina chrysolopha sf] Ps lj:t[t cGj]if0f k|bfg ub{5, Ps k|f];];g/L sL/f, hf] 

Notodontidae kl/jf/;Fu ;DalGwt 5. h;sf] b'O hf]8L ;]tf] kv]6f kfn h:tf]cfsf/df /x]sf] x'G5 

h;n] k]6  nfO{ wfs]sf] x'G5. cuf8Lsf] kv]6fdf ltg j6f t/+u h:tf] /]vf / clGtd t/+u af6 7f8f 

g;fx? lgl:sosf] x'G5 .  df]kmf]{nlhsn leGgtf, hLjg syf cWoog ug]{ / o; k|hfltsf] k|fs[lts 

lgoGq0f kQf nufpg] p2]Zosf ;fy, nIosf ;fy kf]v/f pkTosfsf] j/k/ afUn'ª, DofUbL, kj{t, 

sf:sL, ndh'ª, :ofª\hf / uf]/vf lhNnfdf of] cWoog u/]sf] xf]. o; cWoog sf] nflu ljz]if u/]/ 

nfO6 6\of{k ljlw k|of]u ul/Psf] lyof].  o;sf ;fy} xftsf] dbtn] 8f6f ;+sng ul/of]. ltgLx¿sf] 

¿kfTds ljz]iftfx¿sf] cfwf/df, efn] / kf]yL larsf] ¿kfTds leGgtfx¿ dfkg ul/of]. o; 

k|hfltsf cG8f, nfef{, Ko'kf / jo:sx¿nfO{ kmf]6f] / dfkgsf] ;fy lj:t[t ¿kdf JofVof ul/Psf] 5. 

kf]yLsf] nfdf kv]6f x'G5, efn]sf] t'ngfdf km/flsnf] / nfdf]  z/L/ ePsf] x'G5 . cG8f cj:yfsf] 

cjlw nueu b'O{ dlxgf x'G5, / nfef{ cj:yf qmdzM klxnf]b]lv kfFrf}F OG:6f/;Dd nfdf] x'G5 h'g 

nueu 174 lbg nfdf] cjlw xf]. sf]s'g r/0f nueu 1–2 dlxgf nfdf] cjlw xf]. Carcelia spp 

(family; Tachinidae_ / Pimpla spp. (family; Ichnneumonidae subfamily: Pimpilinae_

qmdzM nfef{ / Ko'kfsf] k/hLjLsf] ¿kdf kfOPsf] pQm cWoogdf rd]/f / leQf 5]kf/f] -x]ld8fS6fOn; 

ˆnflelel/l8;_ jo:ssf l;sf/Lsf] ¿kdf kfOof]. oL cGtb{[li6x¿n] pQm dysf] hLjg syf cWoogdf 

of]ubfg k'¥ofpF5, cWoog ul/Psf] If]qdf pQm dysf] Joj:yfkg k|of;x¿sf] nflu ax'd"No hfgsf/L 

k|bfg ub{5 . 
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INTRODUCTION 

1.1 Background 

Lepidoptera includes butterflies and moths, about 180,000 species of Lepidoptera belongs 

to 126 families (Capinera, 2008) and 46 superfamilies (Mallet, 2007). In the context of 

Nepal, 3958 species of moths were reported ( GoN/MoFSC, 2014). Many species of Moth 

are identified as potential pest for many crops while others are important pollinators for 

many agricultural as well as wild flowering plants. Some species of moths have medical 

and veterinary importance and plays significant role for causing many diseases in human 

and animals (Dar & Jamal, 2021; Hahn et al., 2015; Van Zandt et al., 2020; Wonderlin, 

2023). The genus Gazalina (Walker 1865) of Notodontidae family has typically long and 

rather slender abdomen as their wings particularly the forewings. Usually, the body and 

legs are densely covered in long white hair, giving the entire insect a bushy look. The 

wing scale is frequently rough and the pattern is never very clearly defined 

( Holloway et al., 1 9 8 3 ) . Out of four, three species of Gazalina are reported from 

Nepal, they are Gazalina transversa (Moore, 1859), Gazalina chrysolopha (Kollar, 1844) 

and Gazalina apsara (Moore, 1875) (Haruta, 1992, 1993). Firstly, G. chrysolopha was 

reported from Kasmir (Kollar, 1844) and in Nepal, it was collected by Haruta (1993) in 

Godawari area of Kathmandu valley (1,600 m asl). G. chrysolopha is similar to other 

species of Gazalina, it has three black transverse lines on the white forewing. This species 

is also reported from other parts of Hindu kush Himalaya such as Bhutan(Raman, 1999), 

India (Kollar & Redtenbacher, 1840), Pakistan (Rahman & Chaudhry, 1992), and China 

(Blanford et al., 1896). Gazalina moths are processionary in nature and carry urticating 

setae, which cause  severe health problems in humans and other many warm-blooded 

animals (Battisti et al., 2017). The setae of this moth seen damaging the eyes in some 

cases (Goulet et al., 2006).  Nepal facing serious eyes problem by the setae of adult as 

well as larvae of this moth. The most prevalent cause of panuveitis in Nepal is believe to 

be a Seasonal Hyperacute Pan-uveitis (SHAPU). It  is one of the most prevalent cause of 

panuvetis in Nepal has been identified as the mysterious eye condition (Manandhar, 

2011). Which is firstly reported in 1975 from Nepal (Upadhyay and Shrestha, 2017). This 

disease mostly affects children, is nearly always unilateral, and causes fast visual loss 

(Gurung et al., 2021; Upadhyay et al., 2018; Upadhyay & Shrestha, 2017).  This moth as 
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a risk factor for SHAPU has been established in a 2017 case control study on risk factors 

of SHAPU (Upadhyay et al., 2020).  

Similar to the other moths, this species also has a life cycle consisting four stages: egg, 

larva (larvae), pupa (cocoon), and adults (Rahman & Chaudhry, 1994; Rahman & 

Chaudry, 1994; Srivastava, 2003). Its life cycle is long, that is one generation per year 

(Raman, 1999). The Larvae of Gazalina chrysolopha is the major defoliator of the Anlus 

nepalensis, Quercus dilatata, Quercus lamellosa (Raman, 1999; Srivastava, 2003). Fourth 

and fifth instar of its larvae are voracious (Srivastava, 2003). The monsoon season is 

regarded as the ideal time for their biological cycle to be completed (Gurung et al., 2021). 

Its outbreak usually seen in post monsoon time in Nepal (Gurung et al., 2021).  

According to Schmitz and Suttle (2001), indirect interaction between species play a 

significant role in determining the composition and operation of communities (Werner & 

Peacor, 2003). The natural enemies of many phytophagous insects influence their 

influence their populations immensely (Price et al., 1980; Wallner, 1987). The 

Eupelmidae family reported as the egg’s parasitoids and the Tachinidae family is most 

common parasitoid family of larvae and pupae of processionary moths (Plamen & 

Tsankov, 2015). A detailed study of life history and Natural control of Gazalina 

chrysolopha species in Nepal is highly essential due to the rapidly increasing trend of 

SHAPU disease. 

1.2 Statement of Problem 

The G. chrysolopha has been thoroughly studied in India, but there is significant gap in 

research within Nepal. This lack of study results in insufficient knowledge about the 

morphological variations, life history, and natural enemies of G. chrysolopha   in this 

region as well as globally.  Without detailed morphological studies, it is difficult to 

accurately identify this species which hampers effort to understand actual etiology of 

SHAPU is this species or not. Moreover, the absence of research on their life history 

prevents a clear understanding of their developmental stages and population dynamics. 

Additionally, knowing the natural enemies of G. chrysolopha is crucial for developing 

management strategies, and this information is currently lacking.  
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1.3 Objectives 

1.3.1 General objectives 

The general objectives of this study is to describe the morphological variations, life 

history and natural enemies of Gazalina chrysolopha.  

1.3.2 Specific objectives 

The specific objectives of this study are as follows: 

 To describe the morphological variations G. chrysolopha.

 To study the life history of G. chrysolopha.

 To invent the natural enemies of G.chrysolopha moth.

1.4 Research questions 

Following research question solved at this study. 

a) What is the life history of G. chrysolopha?

b) What are the bio-control agent of population of G. chrysolopha?

1.5 Significance of this study 

This study is significant to fill crucial knowledge gaps about the G. chrysolopha in Nepal, 

which has been under-researched compared to neighboring country like India, Bhutan, 

and Pakistan. By examining the morphology, life history, and natural enemies of 

Gazalina species, this research is enhance taxonomic understanding, enabling accurate 

identification and providing essential ecological insights into their population dynamics 

and interactions within ecosystems. Additionally, the study is informed effective pest 

management strategies by identifying natural predators and parasitoids of Gazalina, 

crucial for sustainable agricultural practices. Furthermore, documenting the biodiversity 

and ecological roles of these species will support conservation efforts, emphasizing the 

importance of preserving their natural habitats. Overall, this research will contribute 

valuable data to the global scientific community, establishing a foundation for future 

studies and practical applications in ecological research, identification of this species and 

natural bio-control of this species in Nepal. 
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1.6 Limitation of this study 

During the research period, the following limitations were encountered: 

 Life cycle of this moth is so long, unable to do multiyear research because of the

time frame of thesis dissertation.

 Limited references.

 Unavailability specific resources for sampling like pheromone trap.
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2. Literature review

Moths are a diverse group of insects that belong to the order Lepidoptera, which also 

includes butterflies. They can be found in a wide range of habitats worldwide, except in 

extremely cold or high-altitude environments. Moths are highly adaptable and can thrive in 

various ecosystems, including forests, grasslands, deserts, and urban areas. 

2.1 Gazalina chrysolopha 

Genus Gazalina was first discovered in the Liparidae, which is now known as the 

Lymantridae. Grunbrerg 1912 moved it to the Notodontidae. Kiriakoff 1968 moved it to 

the Thaumetopoeidae in Wytsman, Genera insect (Fletcher et al., 1980). Four species of 

Gazalina were reported from all over the world. They are G. chrysolopha, G. apsara, G. 

transversa, G. intermixata (Swinhoe, 1922).  Gazalina chrysolopha first described as 

Liparis chrysolopha in 1844 by kollar from Kashmir by following character “Snowy 

wings; the outer edge of the former is veined with black; the thorax and abdomen of 

female with a golden beard; head and abdomen black ring this White. The head and the 

first pair of feet black; the antennae of the male are combed yellow. Abdomen black with 

white rings, particularly noticeable in females.” Dasychira antica, Walker (1855) is a 

senior subjective synonym. In which he listed following characters “Male. White; Head in 

front and palpi black; Antenna brown; Thorax with a pale luteous band in front. Abdomen 

above with a black band on the fore border of each segment, not extending beyond the 

hind wings. Fore legs mostly black. Forewings with three slender oblique slightly 

undulating brown bands; first very near the base; second at one-third of the length; third 

about the middle. Length of the body 6 lines; of the wings 16 lines (Butler et al., 1881).” 

and Oligoclona chordigera, Felder (1874) is a junior subjective synonym, he published 

pictorial article (Swinhoe, 1889). Henry (1899) was first reported of (3♀,5♂) 

G.chrysolopha in western and central china (Changyang, Wa-shan, Pu-tsu-fong, 

Kweichow) collected in July and August.  In Nepal, Haruta (1992)  firstly reported the 

Gazalina chrysolopha from the Godawari Lalitpur(  4♀,8♂),). He describe the genaitalia 

of Gazalina chrysolopha flying in April to October. 

 Type species 

Liparis chrysolopha kollar (1844), type locality: Kashmir 

Dasychira antica, Walker (1855), type locality: North India 
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Oligoclona chordigera, Felder (1874), type locality: Sikkim 

2.3 Life History 

Packard (1893) study in entomology, specifically focusing on the life history of the 

Notodontidae family. This study, which highlighted that most Notodontidae species have 

five larval stage after egg deposition and before pupation. He describes about the 

developmental stage. Similarly, the combination of morphological and molecular 

analyses used in this study offers a robust framework for understanding the diversity and 

evolutionary history of these taxa (Miller et al., 1997). Choosing an appropriate sites for 

egg-laying is crucial for the successful development of offspring in phytophagous insects 

(Renwick, 1989). Positive correlation should be occur between the selection of 

oviposition sites and the performance of offspring (Holland et al., 2004) so in moths, they 

typically lay their eggs on or near suitable host plants for their larvae to feed on upon 

hatching (Renwick & Chew, 1994). Rahman & Chaudhry (1992) study on the life cycle 

of Gazalina chrysolopha on oak tree in Pakistan, they reported its caterpillars as serious 

defoliators which have nocturnal and processionary behavior and its life cycle is annual. 

Similarly Srivastava (2003) conducted an important study on the life history of 

processionary moths, specifically highlighting their impact on Alnus nepalensis. The 

study reported that the larvae of these moths are significant pests for A. nepalensis, with a 

life cycle that averages around 265 days including egg, larva, and pupae stages have 

typical duration of 60.5, 165.5, and 35.5 days. This extended life cycle includes several 

larval instars, during which the larvae feed voraciously on the foliage of their host plants 

specially Alnus nepalensis. 

Alnus nepalensis, common name Himalayan alder, also called Nepalese alder. Alnus 

nepalensis belongs to the Betulaceae family, which is in the Fagales order. It grows at 

elevations ranging from 700 to 3600 meters (Xia et al., 2023). It regenerates 

spontaneously on landslide-affected sites that have been freshly exposed and degraded. It is 

a fast-growing plant that is commonly employed in the restoration of damaged habitats in 

the eastern and central Himalaya(Sharma et al., 1998). It plays an important role to 

regulate the Himalaya ecosystem as predominant producer but Pest of it i.e. larva of G. 

chrysolopha destroy it’s leaf and disturbance in ecosystem. Being the defoliator, it feed 

on all the leaf of this plant and reduce the carbon fixation by 9.56% (Ranabhat et al., 2008).  
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2.4 Natural enemy of Gazalina chrysolopha: 

Prince et al. (1980) discuss how the abundance and diversity of natural enemies can be 

affected by the host plants, which in turn impacts herbivore populations. Brown & 

Cameron (1982) worked on the natural enemies of egg of moth and they mention egg 

parasite and hyperparasites span across six different hymenopterous families, indicating a 

diverse range of biological controls targeting this pest. Additionally, egg predators belong 

to thirteen families with in five arthropod orders, showcasing a broad spectrum of 

predatory species that naturally regulate moth populations. Vertebrate predators, 

including both birds and mammals, further contribute to this natural control, 

encompassing six birds and three mammal families. In Europe and North Africa, over 

seventy arthropod species have been observed as natural enemies whereas 20% are 

predators (specifically family Miridae) and 80% are parasitoids (specifically family 

Eulophidae and Braconidae) in moth (Zappala et al., 2013). Eulophidae, Braconidae and 

additionally Ichneumonidae family of Hymenoptera reported as natural enemy of moth  

(Furlong et al., 2004). Plamen and Tsankov (2015) compiled an extensive list of 

parasitoids and predators that target Processionary moth specifically Thaumetopoea spp., 

contributing significantly to the biological control of these pests. The checklist includes 

various species of parasitoid wasps and flies, as well as predatory insects and birds. These 

natural enemies play a critical role in regulating Processionary moth population by 

parasitizing eggs, larvae, and pupae or preying on larvae and adults. In his finding, seven 

families (dominantly Tachinidae) of two order reported as the parasitoids of larvae and 

pupae of processionary moth and family Asilidae of Diptera recorded as adults predators. 

De Boer & Harvey (2020) reported birds and bats are the predator of processionary moth 

as well as genus Carcelia (Diptera) and Pimpla (Hymenoptera) mention as the biocontrol 

agent of processionary moth. In the context of Gazalina chrysolopha, For the Natural 

control of defoliator, there is some parasitoids of larval and pupal (Raman, 1998). 

Srivastav (2003) discovered that tachinid flies (Diptera) are the larval parasitoids and 

lacewings and ants (crematogaster spp.) are the natural enemies of egg of Gazalina 

chrysolopha.  

This moth is exclusively distributed in South Asian countries, therefore limited research 

was done. There is a study gap in terms of morphological variations, life history, and 

natural enemies. Furthermore SHAPU has only been documented from Nepal whereas G. 
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chrysolopha is the suspected causative agent. There is the need of detailed study about 

this species. 
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3. Materials and Methods

3.1 Study area 

The study were carried out in seven districts of the Gandaki province that is Kaski, 

Lamjung, Gorkha, Parbat, Myagdi, Baglung,Syangja in western region of Nepal.  Which 

falls between 27.79550 N to 28.751570 N latitudes and 82. 875110 E to 85.197830 E 

longitudes. The altitudinal variance range from 525 m to 8163 m asl. There are four 

distinct climatic types in study area, ranging from subtropical to alpine. 

Figure 1: Map of study area 

3.2 Materials 

The materials employed during data collecting were, 

Light Traps 

Sweeping Net 

GPS Machine (Garmin eTrex R 10) 

Ethyl Acetate 

Killing Jar 



10 

Moth Collection Envelops 

Forceps 

Field Stationary 

Plastic 

Entomological box 

Safety kit (Mask, Apron, Gloves, Glasses) 

Verniercalliper 

3.3 Field design 

Based on the local information, literature review and previous medical records about 

SHAPU outbreak in Gandaki Province and its adjacent districts, sampling sites (Villages 

and Municipalities) for the moth collection was ascertained. Altogether, 35 points were 

identified within seven districts, where moths were collected. Moths were collected in 

different methods in selected sites of these seven districts. Precaution were used during 

the sample collection. 

3.4 Sample collection 

The sample collection was done in August to December of 2023. During this time, adults 

and larvae were collected. Light trap were used for collection of moths. 15Watt LED light 

and white cloths were used during sample collection. Light trap were run from 7-10pm at 

night. Around the light trap, we employed a sweeping net for collection of moths. For 

inside-house collection, the direct handpicking approach was applied. For the larval 

collection, extensively search around the sampling site where light trap was established. 

The fresh, recently hatched first-instar larvae were collected using forceps from the bark 

of Alnus nepalensis and placed it in a vial with host plant leaves to ensure its immediate 

environment mimicked its natural habitat. These larvae were then brought to the 

laboratory, where they were reared at room temperature to provide natural conditions. 

During the sample collection ecological data such as GPS coordinates of each sampling 

site were obtained by GPS device (etrex 10 GARMIN), Location, host plant also recorded.  
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Figure 2: Light trap 

3.5 Preservation and Identification 

Moths were collected using the a fore mentioned techniques, placed in an ethyl acetate 

killing jar, and covered with paper envelop for dry preservation. The date and location of 

collection were then marked on the specimen’s envelop that had been gathered. A plastic 

container held the specimen envelope. Similarly some larvae is collected in alcohol vial 

for morphological study of these larvae.  

Collected specimens were brought to Entomology Laboratory of Central Department of 

Zoology, Tribhuvan University, Kirtipur. Single species were collected and sorted 

districts wise. Some specimens were speared with the help of spreader. The collected 

specimen were examined under BS-3020B (10*4.5) binocular stereoscope. Specimens 

were identified by using key (Haruta, 1992; Dombroskie, 2011) and online database such 

as Moth of India (Sondhi at el., 2024). For the identification of natural enemies, 

dichotomous taxonomic key were used. Order, family by Borror and Delong (1970), 

subfamily and genus by (Broad, 2011; Crosskey, 1984; Shaw, 2006) . Reference specimens of 

moths pinned with entomological pins in entomological box. The Moths were deposited in 

the Central Department of Zoology Museum of Tribhuvan University (CDZMTU), 

Kirtipur, Nepal. 

3.6 Rearing of Larvae 

Freshly collected first-instar larvae were reared in the laboratory at room temperature 

from the month of November to February. Larvae were kept inside the glass jar. The 

opening of jar is covered by paper with small holes to pass the adequate oxygen inside the 
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jar. For feeding, their primary host plant that is Alnus leaves provided them as natural 

food source, to ensure proper growth and development. 3-4 fresh leaves were kept inside 

the jar in alternative day and removed frass and remaining leaves. During the 

development of larvae, larvae go through multiple stages of development called instars, 

and molting is a crucial part of this process, it is marked by the shedding of their body 

cover, symbolizing the transition to the next instar, each instar representing a distinct 

developmental stage. Allowing them to grow and adapt to their changing size. During 

rearing period the average room temperature and humidity were 14.10C and 46 %. Then, 

different life stages were studied. 

Figure 3: Rearing of larvae of G. chrysolopha in laboratory. 

3.7 Data Analysis 

 Taxonomic comparison was done on the basis of before published article. The body 

measurement is done by the help of digital verniercalliper. Data were manage in MS-

Excel and analyzed wisely. Similarly Qgis were used for mapping. 
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4. Results

Altogether 238 (♀= 165 ♂=79) adult specimens were collected from the 35 different sites 

of the seven districts. The collected adult samples are dominantly a single species. Which 

are Medium-sized stout, hairy moths, forewing sometimes with prominent scale tuft in 

middle of inner margin, often boldly patterned with black and white. At rest, wings are held 

tent-like over the body so they belongs to Notodontidae family. Thorax and head covered 

with erect hairs. Palpi covered with usually soft hair, elongated, and inclining slightly 

downward. The antennae are usually thread-like in females and bipectinate in males. 

Abdomen somewhat tumid and covered with down or fine soft hair at the tip, extending a 

little beyond the hind wings. Legs rather short and slender; femora and tibia very broadly 

fringed; spurs very short. Wings elongate, moderately broad. Fore wings rounded at the 

tips; outer border slightly convex, very oblique. So these specimens belongs to Genus 

Gazalina. Four species belongs to this Genus. 

Table 1: Species of genus Gazalina with their character

Species Color Abdomen Main differentiation 

G. intermixa White wings narrow blackish 

segmental bands. 

Forewings with two 

medial, oblique, thick, 

black transverse lines, the 

outer one outwardly 

elbowed beyond the cell. 

G. apsara White wings Abdomen with 

narrow blackish 

segmental bands. 

Forewing with the veins 

yellowish basally, and 

brownish apically. 

G. transversa White wings Abdomen with 

narrow blackish 

segmental bands. 

Forewing with two 

transverse medial narrow 

black bands, the first short 

and inwardly oblique. 

G. chrysolopha White wings Abdomen with 

narrow blackish 

segmental bands. 

Three transverse  medial 

line on the forewing. 

Horizontal lines arise from 

the last transverse line. 

On the basis of above table, the collected specimens are morphologically similar to the 

G.chrysolopha. 

4.1 Morphological variations 

Among the 238 (♀= 165 ♂=79) adult specimens, morphological variations were recorded 

in male and female. 
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4.1.1 Male 

Male moths are white colour, with a white head with yellow tuft and thorax, black legs, a 

brown antenna shaft, extremely small palpi, bi-pectinate antennae with long setae (Figure 5 

(a) ), and a black abdomen with white fringed segments. White wing with black veins. 

The forewing has three black tranverse medial lines bolder. 

4.1.2 Female 

Females are identical to males, but with a less fringed abdominal segment, a larger fulvous 

anal tuft, and barbed setae in the tuft (Figure 5.d). Females’ segmental white fringes on 

the abdomen are narrower. The female released setae of anal tuft over the eggs for the 

protection of eggs. Which were easily spread by the wind. 

Figure 4:  
Figure 4:Gazalina chrysolopha; (a) Male; Dorsal view, (c) Ventral view (b) 

and (d) Dorsal and Ventral view of Female
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Figure 5: Gazalina chrysolopha; Male (a) Head (c) Abdomen; Female (b) Head and (d) 

Abdomen 

Figure 6: Measurement of adults (mean of 10 random sample) 

The Maximum length of forewing of female is 23mm and body length is 18mm and 

abdominal width is 5.6mm whereas the size of female is greater than male which is 

shown in above graph. 
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4.1.3 Location of Specimens 

Baglung (Kathekhola 28.265390 N 83.54360E 1♀1♂, Upallachaur 28.27870N 83.60090E 

121♀, Dhorpatan-1 28.32980N 83.1610E 13♀18♂,)collected by Pandey, B. Myagdi 

(Beni-8 28.35070N 83.5640E 7♀, Kaulegauda 28.3450N 83.5530E 6♀9♂, Khapra 

28.33950N 83.5690E 5♀2♂,  Arthung 28.3450N 83.5530E 9♀4♂,  Beni-4 28.340N 

83.550E 5♀) collected by Pandey,B., Parbat (Kusma 28.2120N 83.7060E 4♀,   28.2240N 

83.6740E 16♀2♂, 28.22050N 83.71050E 3♀,  28.2180N 83.6810E 8♀1♂) collected by 

Pandey, B. and Pathak, P. , Kaski ( Pokhara 28.181640N 83.970730E 2♀6♂,  28.198310N 

83.970730E 8♀42♂, 28.2488940N 83.973370E 2♀) collected by Pathak, P. , Syangja 

(Putalibazar 28.105580N 83.873640E 5♀2♂,    28.87420N 88.87420E  4♀) collected by 

Pathak, P., Lamjung (Beshisahar 28.22430N 84.380150E 3♀16♂,   28.233060N 84.38230E  

3♀7♂) collected by Pathak, P. and Bhusal, D. , Gorkha (Haramtar 27.9939140N 

84.6270540E 5♀3♂, Kholkhole 27.98760N 84.68720E 7♀5♂,     Sahid lakhan 27.93950N 

84.68720E 1♀6♂,     Durbar 28.00380N 84.62650E   1♀2♂, 27.9990N 84.61520E 3♀) 

collected by Pandey, B. and  Pathak, P..   

4.2 Life History of Gazalina chrysolopha 

Initially, adult specimens and their eggs were collected. After allowing sufficient time for 

the larvae to develop, we revisited the field to collect them. The larvae were then 

transported to the lab, where they were kept at a room temperature to ensure proper 

rearing conditions. Moths are holometabolous so they completed their life cycle in four 

stages that is egg, larval, pupae, and adults. 

4.2.1 Egg 

Female Gazalina chrysolopha laid eggs on cluster (Figure 7). After 3-5 days of 

emergence (after copulation). Brown with a little center dip on the top. Egg has almost 

0.7mm in diameter. The number of eggs in one cluster are 160-250.  The egg mass is 

coated in brown hair that resembles the scales and setae from the female body. The G. 

chrysolopha does not have a distinct oviposition location. They placed eggs primarily on 

the dorsal side of the host plant’s leaf, Alnus nepalensis, but they can lay eggs anywhere 

near a light source, as indicated in the (Figure 8). 
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Figure 7: a) single egg and, b) cluster of the egg 

Figure 8: Egg deposition on different objects 

4.2.2 Larvae 

Gazalina chrysolopha larvae have been found on their primary host plant Alnus 

nepalensis. Egg deposition were observed on dorsal surface of Alnus leaves. After two 

months, the larvae of this moth found on the same plant where egg deposition had been 

noted. Almost all the egg hatched found in host plant and turning into larvae. The newly 

hatched larvae were taken into the laboratory, where they were fed Alnus leaves and 

Setae and 

scale 
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reared them. As well as observed larvae in natural habitat. G. chrysolopha larvae have 

five instars. Like adults, they exhibit nocturnal habits, feeding at night and resting 

throughout the day. They are spending daytime resting at the ground level of the host 

plant. One by one, they proceeded in a trail and made their mark on the host plant’s bark 

by secreting white silk as they went. The first and second instar feed solely on Alnus 

nepalensis, whereas the third, fourth, and fifth instar feed on secondary host plants as well. 

First Instar 

First instar larvae whitish color during emerge, turning into dark brown color; small in 

size; less developed setae, number of setae is also very thin; legs and prolegs are white in 

color. From the first instar they shows processionary behavior. Less mortality occur in first 

instar.  

Figure 9: First instar larva of G. chrysolopha; (a) Dorsal view and (b) Side view 

Second instar 

They are dark brown colour; head brown-red with a little dip and a crescent mark; 

increase in number of setae, red setae present on dorsal line; length increase; legs and pro-

legs become brown. A humps-like structure is observed in the third segment. 
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Figure 10: Second instar larva of G. chrysolopha; (a) Dorsal view and (b) Side view

Third instar 

Increase in length and width; number of setae increases with length. On the back, there 

are tufts of long pale brown hair and a dorsal series of short fulvous tufts they are called 

urticating setae. Hair causes itching and discomfort; head turn into reddish color; tip of 

the prolegs develop brown color adhesive hair (Figure 11). 

Figure 11: Third instar larva of G. chrysolopha; (a) Dorsal view and (b) Side view

Fourth instars 

Same as third instar, increase in length and width; well distinct segment; dense and long 

setae, dorsal series of short fulvous tufts are clearly seen (Figure 12). They are voracious. 

Area of head increases gradually. 
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Figure 12: Fourth instar larva of Gazalina chrysolopha; (a) Dorsal view and (b) Side 

view

Fifth instar 

Same as fourth instar, increase in length and width; well distinct segment; more dense and 

long setae, dorsal series of short fulvous tufts more distinct, urticating setae are longer, 

color of head is dark brown ( Figure 13) They cover themselves before entering the pupal 

stage.  

Figure 13: Fifth instar of G. chrysolopha; (a) Dorsal view and (b) Side view 
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Figure 14: Measurement of first- fifth instar Larva 

The length and width of larva is gradually increases from first instar larva to fifth instar 

larva as well as area of head also gradually increases in each instar shown in (Figure 14). 

The larval period is the longest period of their life cycle which start from November to 

April. The development of larvae depends on the availability of suitable food and 

appropriate environment. During the rearing process, we were unable to proceed beyond 

the fourth instar due to lack of food and suitable artificial environment facilities. However 

we regularly visited the larvae in their natural environment. They have high in number 

during hatched and first and second instar larva. They have high mortality rate in third, 

fourth, and fifth instar larva.  

4.2.3 Pupae 

Pupal stage were found at the base of A. nepalensis tree with silk covering near to soil. Fifth 

instar larva cover themselves with silk and formed cocoon and turn into the pupa. Initially 

cocoon were white in color and later on it change into reddish brown color but the actual 

pupal color is dark brown color (Figure 15). The average length and width of pupa 
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Figure 15: Pupa of Gazalina chrysolopha; (a) Pupa with cocoon (b) Pupa inside cocoon 

Table 2: Life stage and their time interval of Gazalina chrysolopha 

Life Stage Emerge time Time period 

Egg Mid August- mid October 1-2 months 

Larvae First instar November 26 days 

Second instar November-december 32 days 

Third instar January- February 42 days 

Fourth instar February- March 39 days 

Fifth instar March- April 35 days 

Pupae May-August 1-2 month 

Adult Outbreak mid-August-October 5-7 days 
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Figure 16: Diagrammatic representation of life cycle of G. chrysolopha 

4.3 Natural Enemies of Gazalina chrysolopha 

Adult moths were active at evening and the nocturnal insectivores like bats, house lizards 

were seen predating on the moth. In the outdoor habitat bat preying on flying moths 

and in indoor habitat wall lizard (Hemidactylus flaviviridis) predating on adult Gazalina 

(female) around the source of light (Figure 19). In the larval stage, Carcelia spp (family: 

Tachinidae, order: Diptera) act as parasitoids while during the pupal stage Pimpla spp. 

from (subfamily; Pimpilinae, family: Ichnneumonidae, order; Hymenopetra) serves as a 

parasitoid. The larva of diptera was found inside the fifth instar larva of this moth (Figure 

18). By creating a hole, the mature larva of parasitoid emerges from the moth’s larva. The 

adult of ichnneumonidae was encounter (Figure 17 a and b) when penetrate the cocoon 

and damage this. 
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By the following characteristisc, they are identified; 

Table 3: Description of identified species 

Name of Species Description Character 

Carcelia spp. Compound eye large and usually densely microtrichose. Gena very 

narrow, Parafacial narrow and bare. Facial ridge with only a few 

decumbent, short setae above vibrissa. Two or three reclinate orbital 

setae. Scutellum with one or two lateral setae, total of four or five 

pairs of marginal scutellar setae. Presutural intra-alar seta present. 

Four postsutural dorsocentral setae. Two or three katepisternal setae. 

Hind coxa with one OR more setae on posterodorsal margin. 

Pimpla spp. Inner margin of eye weakly concave above antennal socket; clypeus 

not divided into basal and apical parts by a transverse suture; face of 

male black; mandible broad at the tip and with the lower tooth not 

decidedly smaller than the upper tooth; occipital carina present; 

epicnemial carina present; tarsal claws of female without a basal 

tooth. 

a b 

dc 

Figure 17: Parasitoides of Gazlina chrysolopha; a) dorsal view, b) ventral view of 

Pimpla spp, c) dorsal view and d) ventral view of Carcelia spp in May 
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Figure 18: Larva of parasitiod (diptera) a) inside the Larva of G. chrysolopha b) outside in 

May 

Figure 19: Hemidactylus flaviviridis preying on adult G. chrysolopha in September 
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5. Discussion

Moths being functionally important and huge, diverse groups, can be used as potential 

bio-indicator groups in the present scenario of environmental degradation. Moths as 

ecological indicators are associated with current environmental issues like habitat 

alternation, climatic changes (Dar & Jamal, 2021) .The major defoliator of Alnus 

nepalensis and the main suspect of SHAPU,G. chrysolopha is the aesthetic white moth.. 

This Moth was first described by kollar in 1844 from Kashmir as Liparis chrysolopha. 

The body length of male G.chrysolopha is 14mm , however walker found 6 line ( 12.702 

mm) (Edward et al., 1856). Body length of male (14mm) is smaller than female (18mm) 

in this study (Figure 14) but Srivastava (2003) mention that male and female have almost 

same body length (0.50 mm length difference female and male).The venation of the 

wings of forewing has three tranverse bold lines, however Walker mentions just two 

transverse lines (Walker, 1856) 

5.1 Life history of G. chrysolopha 

Holometabolous, G. chrysolopha have completed life cycle in four stage that is Egg, 

Larva, Pupa, and Adults. One generation per year of this moths have almost 265±8.5 days 

long life cycle (Srivastava, 2003). In Nepal, it appears between mid-August and mid-

October, however in Bhutan, it appears between mid-July and mid-August (Rahman & 

Chaudhry, 1992). Accidental emergence also observed in April to May 2023 and 2024, 

Khanal & Shrestha (2022) also mention about this unusual emergence. The defoliation of 

A. nepalensis observed in nepal from November to May similar to the Sikkim, India 

(Srivastava, 2003). Rahman and Chaudhry (1992) noted a comparable occurrence of this 

species defoliating oak trees in jammu and Kashmir. On the other hand, their occurrence 

on A. nepalensis was documented in November to April in eastern and central Bhutan 

(Raman, 1998). The topography and climate both may contributed to this. Egg laid during 

the emergence time In case of larva, length and width of different instar of larva increases 

gradually (Figure 10) (Srivastava, 2003). During the rearing, unable to go only fourth 

stage. When moulting from the third to fourth instar, a high death rate was noted. Similar 

observation were obtained during the fifth instar’s moulting and during pupation.  
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5.2 Natural control of G. chrysolopha 

Natural enemies control the population naturally and regulate ecosystem. In this study, 

tachinid flies (Genus Carcelia) were discover as the larval parasitoid. Similarly, in Sikkim 

same parasitoid found on G. chrysolopha (Srivastava, 2003).  Seventeen species of 

Parasitoid were recorded including tachinid flies (Genus Carcelia) as the larval parasitoid 

of processionary moth (Plamen & Tsankov, 2015). Pimpla Spp. also recorded as the pupal 

parasitoids in G. chrysolopha in study area. According to De Boer & Harvey (2020), 

Pimpla spp. from the processionary moth were identified. While there is no egg 

parasitoids or predators found. However in other researches the families Encyrtidae, 

Eulophidae, Eupelmidae, Trichgrammatidae, were repored as egg parasitoids (Plamen & 

Tsankov, 2015). Tachinidae (Diptera) and Ichnneumonidae (Hymenoptera) are the most 

common parasitoids of Lepidoptera (Magar et al., 2017; Plamen & Tsankov, 2015; Rahim 

et al., 2021; Romeis & Shanower, 1996). In case of Adult, Wall lizard found as predator 

beyond this some coleopteran and bats are found as predators (Barbaro & Battisti, 2011). 

These bio-control agent help to control the population which ultimately reduce the 

defoliation and risk of SHAPU. 
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6. Conclusion and Recommendations

6.1 Conclusions 

This study has provided crucial insights into the morphological variations, life history, 

and natural enemies of this moth. It was first described as Liparis chrysolopha. 

Understanding its four-stage life cycle allows for the identification of vulnerable stage 

where control measure can be most effective. The female has greater size than male. The 

five-instar larval stage is gradually increases in size. One generation emerge in a year, 

where adult emerges in August to mid-September.  Tachinid flies (genus: Carcelia) and 

parasitic wasp (family: Ichneumonidae, genus: Pimpla) are identified the natural bio-

control agent of pre- mature stage and the wall lizard (Hemidactylus flaviviridis) is the 

adult’s natural enemy of this moth which help to balance the population naturally and 

reduce reliance on chemical pesticides, promoting more sustainable and environment 

friendly pest control practices. 

6.2 Recommendations 

According to the current study, the following recommendations have been made: 

 More research should be conduct to know about the secondary host plant.

 Molecular study should be done for taxonomy.

 Support the introduction and conservation of parasitoid species, including

parasitic wasps (Ichneumonidae) and tachinid flies.

 Further study should be done for finding effectiveness and interaction with natural

enemies.
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Annex 1 

The detail of the specimens deposited in the museum of Central Department of Zoology 

CDZ Reg. No. Location 

CDZMTU-LEP-01010 Gorkha-8 

CDZMTU-LEP-01011 Gorkha-6 

CDZMTU-LEP-01012 Gorkha durbar 

CDZMTU-LEP-01013 kushma-10 

CDZMTU-LEP-01014 kushma-10 

CDZMTU-LEP-01015 Kushma- 6 

CDZMTU-LEP-01016 Dhorpatan-1 

CDZMTU-LEP-01017 Dhorpatan-1 

CDZMTU-LEP-01018 Burtiwang 

CDZMTU-LEP-01019 Beni-8 

CDZMTU-LEP-01020 Beni-2 

CDZMTU-LEP-01021 Beni-2 



36 
 

Annex 2 

Measurement of different stages of G. chrysolopha 
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Appendix –II 

Photoplates 

              

 

 

              

 

 

 

  

Figure: Light trap during sample 

collection 

Figure: GPS device using in field 

Figure: Hygrometer used in field Figure: Sweeping net  
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Figure: Collection of Moth Figure: Temporary Preservation of 

Moth 

 

  

Figure: Female while egg laying Figure: Preservation of moth 
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Figure: Leaf of Alnus nepalensis defoliated by second instar larva of G. chrysolopha 

in nature 

Figure: Second instar larva of G.chrysolopha showing proccesionary behaviour 

on bark of A. nepalensis 
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Figure: Larva while moulting Figure: Larva resting at the base of 

tree 

Figure: Pupae of G. chrysolopha 

at nature 

Figure: Natural enemy of pupae of 

G. chrysolopha ( Pimpla spp.) 
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