
I. INTRODUCTION 

Silk from nature was known to the Pre-Aryan civilization in India 

as evinced from Hindu scriptures and epics. Over thousands of years, silk 

has embraced the Indian culture and tradition. It is known as 'Queen of 

textiles' for its lustre, elegance, softness, smoothness, cornfortness and 

luxurious appearance. In India sericulture was established at the beginning 

of the Christian era between the Gangetic valley and Brahmaputra river (Watt, 

1893). In ancient India kings and queens had virtually assumed the di·1ine 

right for the use of silk. Thus, the use of silk was limited to ·a few weillthy 

hands and was beyond the reach of the common people. Temple pri•!sts 

were encouraged to wear silk on special occasions by the kings who be

stowed presents of the fabric upon the former. The said tradition was con

tinued by Muslim Nawabs like Tipu Sultan of the then Mysore state and 

Siraz-UI-Doula of Murshidabad in the 18th century. It was perhaps in the 

20th century only.that the silk started coming within the reach of the better

off people at large. The British East India Company at that time exploited the 

silk industry and developed silk centres in many parts of the country and 

exported large quantities of raw silk produced in West 13engal to England. 
'' After the Second World War sericuhure kept spreading its roots into the 

mass and milieu of rural India. 

The native non-mulberry silk of lndia,_also known as wild silk as 

because the silkworms survive under natural conditions on wild food plants, 

has been an integral part of Indian scenario since pre-historic days even 

before the utility of the mulberry silkworm was discovered by a Chinese 

princess. In fact, the mulberry silk originated in China about 2200 B.C. and 

thereafter spread to other-parts of the world. According to historians mul

berry silk was introduced in India from China through Kotan (Tibet) by about 
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140 B.C. (Rangaswami et ~, 1976). By the fourth century A.D. sericulture 

was well established in India and Central Asia. Sericultural practices were 

mostly confined to the northern and eastern India prior to 19th century and 

during later period, it was spread to southern peninsula (Mukherjee, 1898; 

Nanavaty, 1965). 

Non-mulberry silk manifested the tricolour of its ancient culture 

symbolising in turn the Yogic cream of tasar, the peaceful white of eri and 

the golden bliss of the muga. The unique feature is that India is the only 

country in the world producing all the four kinds of silk viz. mulberry, tasar, 

eri and muga. In addition, it is the only country in the world producing 

golden yellow muga silk in Assam. 

Tasar silk has found mention in the legend;· folklore and fable since 

the dawn of civilization itself. The word "tasar" is apparently derived from 

the sanskrit word "Trasara" (Shuttle) and there is evidence in sanskrit litera

ture that certain wild silks were cultivated in India since time immemorial. 

The master creators of the world famous Indian tasar are the 'adivasi' (ubo

riginal) forest tribes known by various names such as Santhals, Kol, Ho, 

Baiga, Budha, Munda, Oraon etc. These poor simple people have been rear

ing tasar silkworm over the centuries in complete harmony with forest and 

nature. In fact, tasar is the most important variety of non-mulberry silks as 

95% of their global production is presently contributed by tasar alone. Tasar 

silk moths are mainly distributed in temperate and tropical zones of India. 

While production of temperate tasar in China dates back to Hau 

and Wei dynasties, the rearing of temperate tasar silkworm (Antheraea 

yamamai) has a very recent tradition in Japan. The emph_?sis to temperate 

tasar culture is quite recent practice in India and is now being practised in 

the sub-Himalayan belt of North and North-Eastern India such as in the states 

of Jammu & Kashmir, 1-:limachal Pradesh, Manipur, Mizoram and Arunachal 

Pradesh exploiting the vast Oak flora (Quercus sp.) for the rearing of 

Antheraea proylei which has been obtained through successful hybridiza

tion of indigenous Antheraea roylei with Chinese Antheraea pemyi. 
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However, the Indian tropical tasar sill< insect Antheraea mylitta 

Drury (Lepidoptera : Saturniidae) is confined mainly to its tropical belt 

comprising the states of Bihar, Orissa, Madhya Pradesh, Andhra Pradesh, 

Maharastra, West Bengal ande Karnataka . The dense humid tropical forests 

sprawling over the central and southern plateau are the habitat of tropical 

tasar species. In India natu'ral forest occupies about 44.50 million hectares 

in the tropical tasar cultivating states. Out of this tasar food plants are available 

in about 11 .16 million hectares. Approximately, 1.32 lakh tribal families are 

engaged in tasar silkworm rearing and an equal number is engaged in the 

processing of silk such as reeling, spinning, weaving, dyeing and 

manufacturing of finished silk commodities. India is the second lar~]est 

producer of tasar silk in the world after China. Because of the unaque 

appearance of tasar silk, it has a novel value and a ready market, earning a 

considerable amount of foreign money. A. mylitta is polyphagous in nature. 

This traditional tasar silk producing insect thrives on three major food plants 

viz. Arjun (Terminalia arjuna) , As an ( Terminalia tomentosa) and Sal (Shorea 

robusta). Other primary food plants for this species are Sidha (Lagerstroemia 

parviflora), Jarui(Lagerstroemia speciosa). Saoni (Lagerstroemia indica), Ber 

(Zizyphus mauritiana) and Anjan (Hardwickia binata). The important 

secondary food plants of A. militta are Haritaki (Terminalia chebulal, Bahera 

(Terminalia be/erica), Jamun (Syzygium cuminll. Mahua (Madhuca indica), 

Kinjal (Terminalia panicu/atal etc. 

A. mylitta has nearly 34 eco-races out of which 'Daba' is one of 

the most widely distributed eco-races (Jolly et ~-· 1979) contributing a 

major share to the total Indian non-mulberry silk production. This eco-race is 

reared variably between June and January and is predominantly of two 

types, bivoltine and trivoltine. First crop (generation) is raised during July

August following the natural emergence of moths and egg laying during 

mid-June to mid-July. This is the seed crop for the next only one commercial 

crop (in case of bivoltinism) or two crops (in case of trivoltinism). In case of 

bivoltine breeds, the second crop reared during September-October is the 

commercial crop and the cocoons thus produced are either subjected to 

reeling or the pupae inside remain in diapause till about the next June to 

produce the seed crop of the next year. For trivoltine bre§ldS, second crop 

reared during September-October is also considered as the seed crop while 

the third crop raised during November - January becomes the commercial 
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crop. The pupae obtained from the third crop also remain In diapause till the 

next June and are used as seed crop during July-August . Under natural 

condition bivoltine breed occurs in the regions having well defined hot and 

cold spells like Bihar plateau and hilly tracts of Uttar Pradesh, Orissa and 

Madhya Pradesh while the trivoltine breed occurs in West Bengal, some 

parts of Orissa, Andhra Pradesh, Maharashtra and Karnataka where 

temperature is more equita_ble. 

The life cycle of A.mylitta, being a holometabolan insect, has four 

stages viz. egg, larva, pupa and adult {moth). The eggs are ellipsoidal and 
' bilaterally symmetrical along the micropylar axis . On washing they are 

yellowish creamy in colour{Fig.1 ). The body of the larvae on hatching is 

brownish yellow {Fig.2) but tums green at late first instar. Besides it possesses 

prominent white lateral and brick red or white dorsal shiny spots and violet 

or white tubercles with setae. The larvae pass through 4 moults and five 

instars. A mature larva is green or yellow and rarely blue in colour {Fig.3). 

After completion of feeding it starts spinning and envelops itself in a dense 

ovoid cocoon which is suspended from a branch of the food plant with the 

help of a long stock . At the end of spinning the larva gradually turns to pupa 

inside the cocoon . Though the tasar pupae are light to deep brown in colour 

{Fig.4), the adults {moths) are highly heterochromatic. The males are usually 

brown and the females are yellow or grey. Rarely brown females and grey 

{Fig.5) yellow males are observed. Gynandromorphs are also rarely found in 

this species {Chaudhuri et.~., 1995; Chaudhuri and Sinha, 1997). 

A. mylitta undergoes facultative pupal diapause in bivoltine and/or 

trivoltine breeds from the middle of November to the middle of June. In the 

bivoltine breed pupal diapause starts from the middle of November and 

extends upto the following June, while, in the trivoltine breed, diapause 

starts from the middle of December and also extends upto June. Thus, pupal 
period in A. mylitta varies from 6 to 7 months in the diapausing generations 

but the time varies from 20 to 25 days in the non-diapausing progeny. A 

very asynchronous {erratic) emergence of moths takes place after the 

diapause. Due to its over-wintering nature, a major portion of tasar seed 

cocoons becomes abortive due to asynchronous (erratic) emergence c.nd 
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Fig. 1 Phtograph of eggs of A.mylitta. 

' 

Fig.2 : Photograph of 0-day-old ffrst instar larvae of 
A.mylitta. 

r 
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Fig. 3 : Photograph of mature fifth instar larvae of A.mylitta. 

Fig. 4 : Photograph-of pupae of A.mylitta, a. male, b.female. 





Fig. 5 : Photograph of moths of A.mylitta, a.male, b.female. 

. . 
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pupal mortality, causing practical problems to the tasar silk industry especially 

in seed production leading to poor fecundation, low hatchability etc. Further, 

during prolonged pupal stage a certain amount of energy is spent as 

maintenance cost. The possible cause of these impeding factors in this 

silkworm has been attributed to the fluctuating ambient environmental 

conditions during diapause (Kapila et a!., 1 99 2; Sinha and Chaudhuri, 1992). 

The availability of leaves of food plants varies at different geographic locations 

in India. In general, the leaves are available from June to December. This 

may provide a chance for one more crop. However, very little is known 

about the physiology of diapause of this species. Again, the plenty of this 

insect's food plants in India remains unutilized. So, the prospect of raising 

an additional crop is quite high, provided the technology for regulating/ 

terminating the diapause in A. mylitta can be evolved, the erratic emergence 

of months can be synchronised with congenial ambient conditions and food 

plant abundance and prolonged maintenance energy could be made use for 

egg or silk production. 

Diapause in insect development is a result of the genetic adaptation 

to environment during the evolution of a given species. The expression of 

diapause in lepidopterous pupae is due to the partial failure of the endocrine 

system regulating growth and development (Williams, 1 952; Wigglesworth, 

1970; Meola and Adkisson, 1977). Kopec (1922) first provided evidence in 

the gypsy moth, Lyman tria dispar that moulting and metamorphosis required 

the presence of a "brain hormone" which later on was named as 

prothoracicotropic hormone (PTTH). In response to endogenous and/or 

exogenous cues, PTTH is released from its neurohemal organ (Agui et al., 

1980) into the haemolymph and transported to the prothoracic glands (PGLs). 

This hormone (PTTHl then activates the PGLs to synthesize and secrete 

ecdysone which is hydroxylated to 20-hydroxyecdysone, the ecdysteroid 

that elicits moulting in insects (Bollenbacher et ~·· 1984; Bollenbacher arid 

Granger, 1985). In diapausing pupal brain PTTH synthesis occurs but its 

secretion is inhibited (Bollenbacher and Granger, 1985; Bowen et ~ ... 1985; 

Gelman et al., 1992). Indeed it is the neuroendocrine system that serves the 

crucial role of transducing the environmental signals into many facets of the 

diapause programme. At some point during diapause the endocrine system 

regains its competence to function, and pupal development resumes when 

environmental conditions (photoperiod and temperature) become conducive 

(Gilbert et al., 1980; Denlinger, 1985). 
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PTTH has the homoiogy with the vertebrate insulin and insulin-like 

growth factors (Nagasawa et ~-· 1984, 1986; Jhoti et ~-· 1987; lshizaki 

and Suzuki, 1988; Kawakami et ~-· 1990). Further, insulin and insulin-like 
materials were active physiologically in insects (Hemmingsen, 1 934; Dixit 

and Patel, 1964; Bhakthan and Gilbert, 1968; Seecof and Dewhurst, 1974; 

!shay, 1975; Mosna and Barigozzi, 1976; Tager et ~-- 1976; !shay et ~-· 

1977; Davis and Shearn, 1977). 

The efficacy of exogenous ecdysteroids in terminating pupal 

diapause has been well documented by many authorities (Williams, 1968; 

Zdarek and Denlinger, 1975;Waldbauer et aL, 1978; Bradfield and Denlinger, 

1980; Browning, 1 981) _ The biochemical profiles of developmental stages 

and also of adults indicate to some extent the diapause physiology particularly 

with respect to its onset and termination. Several studies-have been made 

on the biochemical aspects of diapause in several species of insects (lchimasa, 

1976; Brown, 1980; Getman and Woods, 1983; Chippendale, 1988; 

Denlinger and Tanaka, ·1989; Friedlander, 1989; Pullin and Bale, 1989a, 

1989b; Joplin et aL, 1990; Pullin et ~-· , 1991; Friedlander and Reynolds, 

1992; Pullin 1992). However, biochemical profile during pupal diapause in 

A. mylitta is still unknown..-This is essential for understanding the physiological 

adaptiveness through the mobility of stored --energy during diapause and 

subsequent development pattern. 

In India only a very little attempt has been made for understanding 

the influence of light and/or temperature on the pupal diapause of A. mylitta. 

The observation is that short days and long nights sustain diapause. On the 

other hand, a reverse situation terminates it (Jolly et ~. 1971). Further, the 

influence of six phytohormones has been tested for pupal diapause termination. 

Topical application of atleast one tested hormone shows a good promise for 

diapause termination in A. mylitta (Jolly et ~-, 1973; Ahsan et aL, 1976). 

However, these preliminary observations attract attention for further 

investigation with exogenous hormones. 

Thus, a thorough information on larval growth and development 

and initiation and termination physiology of pupal diapause of this insect is 

eagerly looked into for an understanding how A. mylitta enters, maintains 

and terminates its diapause. The knowledge expected to help in solving the 
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practical problem for better seed production at the right time as well as to 

ensure the possibility for raising an additional crop in tasar industry. With 

this background the present investigation was aimed at the study of the 

following aspects in both non-diapause and diapause_generations of the 'Daba' 

race of A mylitta: 

1. Phenology with regard to larval pupal and adult characters under the 

ambient field conditions, 

2. Timing of PTTH release for larval-pupal transformation through starvation 

and neck ligation experiments, 

3. Biochemical status of cholesterol protein, DNA, and RNA in the 

haemolymph, fat body and gonads of pre-pupae, pupae and adults, 

4. Effect of vertebrate insulin on the termination of pupal diapause , and 

5. Effect of exogenous 20-hydroxyecdysone on the termination of pupal 

diapause. 


