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Abstract: Antheraea proylei Jolly was recorded under laboratory conditions at a temperature of                  20-25°C and 

relative humidity was 60-65%. The biological table of this moth has been studied on Quercus glauca for the first time. A 

female laid about 90-120 eggs. The eggs are spherical in shape and creamish brown in colour. The incubation period of 

eggs was record 2 to 3 days. The larval duration from 1st instar to 5th instar varied from 40 to 47 days (43.0±2.84days) 

depending upon the temperature. The pupal stage lasted for 16-19 days while (18.2± 1.32days) the adults survived for 1 to 

7 days (4.67 ± 1.21days). 20% of larval mortality and no pupal mortality was observed. 

Index terms- Life-history, Antheraea proylei, Quercus glauca, morphological parameter 

 

I.  INTRODUCTION  

 

India is the second largest producer of silk in the world and has large domestic market for silk products. The silk is 

produced by different types of silkworms belonging to the families Bombycidae and Saturniidae of the order 

Lepidoptera. Oak tasar silkworms are non-mulberry silkworm. (Devi, 2012) recorded different kinds of non-mulberry 

silkworms producing silk these are tropical and temperate tasar, eri, muga and anaphe but approximately 95% of global 

production of non-mulberry silk produced by tasar silkworm. The oak forests in Central Himalaya are the natural 

habitats oak feeding Antheraea species of the thirty species of Antheraea recorded worldwide (Crotch, 1956), thirty-one 

species have been reported from Indo-Australian region (Seitz, 1933). Albough (1986) and Singh et al. (2000) have 

reported on the distribution and food plants of Antheraea species. A number of families depends on cultivation of oak 

tasar for their livelihood in Central Himalayan region of Uttarakhand but the farmers face of number of constraints in 

the selection of area for culturing and the food plant. A number of studies on the growth, development, cocoon yield and 

reproduction of Antheraea species fed different food plants have been reported (Ranjan et al., 1996; Kumar et al., 2013; 

Nath and Joshi, 2015; Singh et al., 2017; Subharani et al., 2017). However there are no reports on life-cycle and 

morphometric characters of different stages of A. proylei reared on Q. glauca under laboratory conditions. 

 

II. MATERIALS AND METHODS 

 

Temperature plays an important role in influencing behaviour, growth, reproduction and mortality rate of insects. 

(Benchamin and Jolly, 1986; Shiva Kumar et al., 1987). The life-cycle of A. proylei was studied under laboratory 

conditions (temperature 24-25°C and relative humidity 60-65%). 

A. Stock maintenance: Eggs are collected from Regional Sericultural Research Station (RSRS), Bhimtal and 

brought in laboratory. Eggs for incubation were kept in petridishes placed on moistened blotting paper in order to 

prevent them from desiccation. On hatching, larva were fed with fresh tendor leaves of Q. glauca daily. 
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B. Morphometric parameters: The larval length, pupal length and adult body length were measured from head to 

the abdomen. The wing span of adult was also measured. All the measurements were done with the help of a 

scale. The larval weight, pupal weight, cocoon weight and shell weight are measured through weighing machine.  

III. RESULTS AND DISCUSSION 

1. Duration of development: The duration of development of A. proylei is presented in Table 1. The duration of 

eggs was 2.6 ±0.86 days while of the larvae 43±2.84 days. The duration of first instar was 5.4±0.48 days, second 

instar 6.4±0.48 days, third instar 7.2±0.4 days, fourth instar 9.8±0.74 and fifth instar 14.2±0.74 days. The 

duration of pupa was 7.4±0.48 days. Dash et al. (1992), Ojala et al. (2005), Behmer (2006), Cizek et al. (2006) 

and Jena (2016) have reported that required nutrition and suitable host plant enhance the development and 

growth of insect larvae. Subharani et al. (2017) reported that the larvae of Antheraea proylei when fed on Q. 

serrata and Q. griffithi took 38 days, took 43 days when fed on Lithocarpus dealbata. In comparison, the larvae 

of A. proylei fed on Q. glauca completed their development in 42 to 48 days in the presence study and fall in the 

range as reported by Subharani et al. (2017). 

 

2. Morphological characteristics 

A. Eggs: The morphology of eggs represents that they are oval in shape and are laid in masses. Freshly laid eggs 

are brownish white in colour. After chemical washing, some of them turn greenish-white in colour, while 

majority of the eggs are creamish brown in colour. The duration of egg laying is upto 72 hours and a female laid 

90-120 eggs in one time.  

B.    Larvae: The newly hatched larvae are black in colour. The larvae changes to light green colour on reaching 

second instar stage. From third to fifth instar stage, the colour of larvae is shiny green. Narayanan et al. (1967) 

postulated that growth of silkworm is favoured when it is fed on tendor leaves having higher nutritional value. 

The changes in climatic conditions, nutritional contents and feeding time period influences the larval body size 

(Davidowitz et al., 2004; Miller, 2005; He and Wang, 2006). On maintaining constant temperature and relative 

humidity (24-25°C and 60-65% , respectively) it was also observed that the length and weight of larvae 

increases significantly from first instar to fifth instar larval stages in the present study also.  

C. Pupa: Pupa is reddish brown in colour and elongated oval in shape. The abdomen is movable. The weight of 

female pupa is heavier than male pupa in the present study as similar results have been reported for A. mylitta by 

Nayak and Guru (1998). 

D. Cocoon characters: The cocoon characters was estimated by measuring cocoon weight and shell weight. 

Cocoon weight was 7.70±0.81g and shell weight was 1.15±0.104g.  Reddy et al. (2010) reported that superiority 

of food plants in oak tasar silkworm A. proylei is a major contributing factor for the higher and better quality 

yield of cocoon. Less larval mortality rate observed in case of Q. serrata as a host plant for larva, representing 

more yield in cocoon production. Low percent mortality was observed in A. proylei larvae fed on Q. glauca 

(host plant) in the present study also.  

E.  Adults: The moth is light-brownish in colour. The adult male is smaller in size (3.5 cm) than adult female (4.0 

cm) in length respectively. The wing span of female moth is 12cm and that of male is 10cm. The moths survive 

for 1-7 days.  

Mating behavior: The females mate only ones during their life span and lay upto 90-120 eggs, and survive for 

3-4 days after lying eggs.  
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Table1: Duration of Antheraea proylei on Quercus glauca on leaves under laboratory conditions 

Developmental stages 
Duration (Days) 

Range Mean ± SE 

Eggs  2-3 2.6±0.86 

Larva       First instar  5-6 5.4±0.49 

                 Second instar 6-7 6.4±0.48 

                 Third instar 7-8                        7.2±0.40 

                 Fourth instar 9-11 9.8±0.74 

                 Fifth instar 13-15 14.2±0.74 

                 Total  40-47 43.0±2.85 

Pupa 16-19 18.2±1.32 

 

Table 2: Morphometric measurement of A. proylei 

Developmental stages Length (cm) Weight (g) Colour Wing-span (cm) 

Larva    1st instar 1.21±0.03 0.0058±0.001 Black - 

 2nd instar 2.40±0.023 0.077 ± 0.004 Light green - 

 3rd instar 3.15±0.042 0.19 ± 0.01 Light green - 

 4th instar 4.02±0.18 0.39 ± 0.02 Light green - 

 5th instar 8.23±1.93 0.88 ± 0.50 Light green - 

Pupa 2.88±0.09 6.55±0.87 Blackish brown - 

Adult Male 2.67±0.12 - Light brown 2.67±0.12 

 Female 3.13±0.066 - Light brown 3.13±0.06 

Cocoon weight - 7.70±0.81 Brownish white - 

Shell weight  - 1.15±0.104 Brownish white - 
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INTRODUCTION 
Spiders or Araneae are members of the spider family Arachnida. They are the most common group of 
builders of spiral wheel-shaped webs often found in gardens, fields and forests. Araneids have eight 
similar eyes, hairy or spiny legs and no str
except for a few niches, such as Arctic and Antarctica. Almost every plant has its spider fauna, as do dead 
leaves, on the forest floor and on the tre
species and 114 families and they could achieve this level of diversity due to their higher adaptive value 
apart from morphological and behavioural uniqueness [1]
Spider is classified as generalist predator and has a great influence toward
community, especially the food chain and food web. Spiders play important role as the predator, 
especially the predator of insects and therefore they contribute to control the insect population 
Spiders are little studied in environments like agr
no study on the spider fauna in rice and vegetable plantations even though forest ecosystem have been 
studied in small extensions of Garhwal region, Uttarakhand 
different agro-ecosystems of Bhabar region of Kumaun, Uttarakhand.
 
MATERIAL AND METHODS  
Study area 
The Kumaun region consists of a large Himalayan tract together with two submonta
and Bhabar. The present study was conducted in two different agro
Nainital (longitude 79.3480°E, latitude 29.2854°N), which is located in Bhabar area of Kumaun region. 
Two different agro-ecosystems viz. rice and vegetable were chose
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ABSTRACT 
Spiders play vital role in agro ecosystem as pest control agent. The present study was conducted in two different agro
ecosystems viz. rice and mix vegetable of Kaladhungi district Nainital, located in bhabararea of Kumaun region of

is obtained using hand picking method and sweep net method. The data analysis includes the 
Weiner’s diversity and Species Richness of species between two agro ecosystems.

Shannon-Weiner’s diversity and Species Richness of spiders are found higher in mix 
) and less in rice field (0.94, 2.96, 3.71) respectively. Most dominant species was 

comprises highest numbers of individuals (45) and most dominant family was Araneidae comprises 8 
species. The major guild structure observed from study site were Orb weavers, branch dweller ground dwellers, space 
web dwellers, sheet web builders and foliage dwellers. The most dominant guild was an orb w
total species. The highest number of individuals was observed from mix vegetable crop field(414) and lowest from rice 
field (219).The results of the study revealed that the mix vegetable crop field is more favourable for spiders as c

Spider, Mix vegetable, Rice, Bhabar, Guild structure 
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Spiders or Araneae are members of the spider family Arachnida. They are the most common group of 
shaped webs often found in gardens, fields and forests. Araneids have eight 

similar eyes, hairy or spiny legs and no stridulating organs [12]. Spiders are ubiquitous in distribution, 
except for a few niches, such as Arctic and Antarctica. Almost every plant has its spider fauna, as do dead 
leaves, on the forest floor and on the tress during the winter [13]. There are about 45,700 
species and 114 families and they could achieve this level of diversity due to their higher adaptive value 

ehavioural uniqueness [1]. 
Spider is classified as generalist predator and has a great influence toward 
community, especially the food chain and food web. Spiders play important role as the predator, 
especially the predator of insects and therefore they contribute to control the insect population 

ironments like agro-ecosystems and nearby lands. In Uttarakhand, there is 
no study on the spider fauna in rice and vegetable plantations even though forest ecosystem have been 
studied in small extensions of Garhwal region, Uttarakhand [9]. The present study was conducted in two 

habar region of Kumaun, Uttarakhand. 
  

The Kumaun region consists of a large Himalayan tract together with two submontane stripes called Terai 
dy was conducted in two different agro-ecosystems of Kaladhungi, district 

(longitude 79.3480°E, latitude 29.2854°N), which is located in Bhabar area of Kumaun region. 
ecosystems viz. rice and vegetable were chosen for study of spider diversity.
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Sampling 
The sampling was carried out from July 2018 to December 2018 with an average sampling interval of 15 
days, covering different stages of the crop development. Two environments were sampled rice and mixed 
vegetables (cabbage, ladies finger, pumpkin, bitter gourd, ridge gourd). Two methods were used for 
spider collection viz. sweeping nets and hand picking method. The sampling was random in both crops. 
Sampling was made between 8:00 A.M. and 11:00 A.M. to minimise spider migration to the lower 
vegetation stratum due to high temperature at noon [3].Temperature, pH and moisture of soil were 
measured and photographs were taken from canon digital camera. The specimens were preserved in 70% 
alcohol. The identification was made as per "Spiders of India" [11]. 
Data Analysis 
The Shannon-wiener, Simpson Indices, Species Richness (Margalef) and Equitability (J) were used to 
calculate the spider’s diversity in two sampling sites.  
Shannon-Wiener equation: H’= Σ Pi (lnPi) where, Pi is the proportion of each species in the sample 
(Shannon and Wiener, 1949). 
Simpson’s equation: D = Σ n (n-1)/N (N-1). Where, D = Simpson’s index of dominance; N = the total 
number of individuals of all species; n = number of individuals of specific species per sample. 
Species richness was calculated by Margalef’s formula SR = (S-1)/ Log N, where S = total number of 
species and N = total number of individuals present in the sample. 
Equitability was calculated by formula: Equitability = H/Hmax, where H = sum of Pi (lnPi), Hmax = ln 
(total number of species) 
 
RESULTS  
During the study period a total of 33 spider species belonging to 26 genera, grouped under 12 families 
were recorded in two different agro-ecosystems of Kaladhungi district Nainital(Table 1). It was observed 
that Araneidae was most dominant family comprised maximum number of species (8 species) followed 
by Salticidae (7 species), Tetragnathidae (5 species), Lycosidae, Oxyopidae (3 species) and Pholcidae, 
Linyphiidae, Nephilidae, Sparassidae, Theraphosidae, Therididae, Uloboridae comprise least number of 
species (1 Species). In terms of individuals, family Araneidae (29%) was dominant followed by 
Tetragnathidae (21%), Lycosidae (15%), Oxyoidae (10%), Salticidae (8%), Therididae (6%), Linyphiidae 
(4%), Sparassidae (3%), Uloboridae (1%), Pholcidae (1%), Nephilidae (1%) and Theraphosidae 
(0.3%)(Figure 2). 
Abundance of spider was observed varied across two agro-ecosystems. The species richness and diversity 
of spiders was more in mixed vegetable and less in rice crop (Table 2). Maximum numbers of individuals 
were recorded in mixed vegetable (414) and less in rice crop (219) (Figure 1). In the present study the 
observation showed that the major guild structure was Orb weavers, branch dweller, ground 
dwellers,space web dwellers,sheet web builders and foliage dwellers. The highly dominant guild 
structure was orb weavers (45%) followed by branch dwellers (30%) and ground dwellers (12%). The 
rest are space web dwellers (6%), sheet web builders (3%) and foliage dwellers (3%) (Figure3). 

 
Table 1: Checklist of Spiders and their abundance in rice and mixed vegetable crop field (July 2018 to December 
2018) 

Family Genera Species Rice Mix Vegetable 
Araneidae Araneus Araneusmitificus -  + 

Argiope Argiopepulchella + +  
Cyclosa Cyclosa bifida + +  

Cyclosagossypiata + + 
Cyrtophora Cyrtophoracitricola - + 
Eriovixia Eriovixialaglaizei - + 
Neoscona Neosconanautical + + 

Neosconatheisi + + 
Pholcidae Crossopriza Crossoprizalyoni - + 
Linyphiidae Neriene Nerienebirminica + + 
Lycosidae Lycosa Lycosatista + + 

Pardosa Pardosapseudoannulata + + 
Pardosasumatrana + + 

Nephilidae Nephila Nephilapilipes - + 
Oxyopidae Oxyopes Oxyopespankaji + + 

Oxyopes sp1 + + 
Oxyopes sp2 + + 

Siddhu et al 
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Salticidae Bianor Bianorangulosus + - 
Evarcha Evarcha sp1 + + 
Hyllus Hyllussemicupreus - + 

 Menemerus Menemerus sp. - + 
Plexippus Plexippuspaykulli - + 
Stenaelurillus Stenaelurillus sp. - + 
Telamonia Telamoniadimidiate - + 

Sparassidae Heteropoda Heteropodavenotoria + + 
Tetragnathidae Leucauge Leucaugedecorate + + 

Tetragnatha Tetragnathamandibulata + + 
Tetragnathajavana + + 

Tylorida Tyloridastriata + - 
Tyloridaventralis + + 

Theraphosidae Lyrognathus Lyrognathussaltator - + 
Therididae Argyrodes Argyrodesargentatus + + 
Uloboridae Zosis Zosisgeniculate - + 

 
Table 2: Diversity Indices of Spider species in rice and mix vegetable field of the study area (July 2018 to December 

2018) 
Diversity Index Rice Field Mix Vegetable Field 
Simpson Indies 0.94 0.96 
Shannon-Weiner’s Diversity (H) 2.96 3.27 
Margalef 3.71 4.98 
Species numbers 21 31 
Total Individuals 219 414 

 
 

 
Fig. 1 Species diversity of spiders in rice and mix vegetable field (July 2018 to December 2018) 
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Fig. 2 Family wise diversity of spider in rice and vegetable field (July 2018 to December 2018) 
 

 
Fig. 3 Guild structure of spiders in rice and mix vegetable field (July 2018 to December 2018) 

 

DISCUSSION  
The Bhabar area of Kumaun Region of Uttarakhand is commonly endowed different agricultural and 
horticultural crops. The major crops in Kaladhungi are rice, wheat, sugarcane, mustard, millets and mix 
vegetables etc. Research on spider diversity in agro ecosystems is highly valuable; both to observe the 
effect of such predators have on herbivorous pest [7] and to understand how profound changes on the 
environment affect spider colonisation [8]. Thus, it is relevant to evaluate the spider fauna in the agro 
ecosystem surroundings as done in a few cases for the agriculture. Another potentially important factor is 
agro ecosystem change along plant development, since environmental heterogeneity may be increased by 
plant growth. Rypstra et al. [10] stated that spider assemblage density and diversity are intimately 
related to environmental structural complexity which may be increasing as plants become larger and 
more complex. Observations of present study indicate that the diversity of spiders was higher in mixed 
vegetable crop and lowest in rice field. This is probably due to vegetation type and disturbing factors as 
rice field experiences flood annually which may changes areas of earlier successional stages by removing 
organisms, organic matter and existing substrate and by deposing sediments [5]. 
Vegetation organization is one of the most important factors for spiders. In the study area, mixed 
vegetable field have dense vegetation and weeds. The growth of weeds promotes the migration of spiders 
from nearby habitat [14]. Dense and compact vegetation provide shadow and moisture, suitable 
environment for small spiders, especially of the families Theridiidae and Linyphiidae. These spiders find 
places for hiding in many small places of such habitats as they are exposed to water loss more than that of 
larger ones [4]. According to Root [10], guilds are groups of ecological organisms which utilizes similar or 
a single resource in a similar style. The present study showed orb weavers were dominant guild 
structure. 
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CONCLUSION 
The present study indicates that Bhabaragro-systems of Kumaun, Uttarakhand are an ideal habitat for 
spiders. The study concludes that the species richness of spider higher in mix vegetable crops and less in 
rice crop. Thus, this work aims to evaluate spider diversity between the rice agro-ecosystems and mixed 
vegetable system. 
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