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Ecology and Post-Cocoon Characters of the Ecoraces Tasar Silkworm, Antheraea mylitta
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Abstract: Antheraea mylitta, a wild sericigenous insect is a species widely distributed from West Bengal in the
in the East to Karnataka in the South with its natural inhabitation in the forest area of Bihar, Orissa, Madhya
Pradesh, Maharashtra and Andhra Pradesh. It is a polyphagous insect feeding on a number of food plants
primarily on Terminalia arjuna and T. tomentosa and a host of secondary food plants. The wide range of
distribution of the species has encountered diverse geographic and climatic variations of the distinct areas,
leading to marked differences in not only phenotypical and physiological traits but also in the commercial and
technological aspects. Antheraea mylitta Drury (Andhra local ecorace), is an exclusive race of State of Andhra
Pradesh, well known for its superior commercial characters and in the verge of extinction due to its weaknesses.
The present study is envisaged on the ecological aspects and post cocoon characters of Andhra local ecorace
in relation to other ecoraces which are selected from various parts of our country to study the genetic variability
for a clear understanding of the ecorace. 
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INTRODUCTION the ecorace deserves serious attention to protect its

Antheraea mylitta, a wild sericigenous insect is a Andhra local Ecorace of Tasar silkworm, A. mylitta
species widely distributed in the form of 43 ecoraces from Drury, which is an exclusive race of the state of Andhra
West Bengal in the East to Karnataka in the South with its Pradesh is well known for its superior commercial
natural inhabitation in the forest area of Bihar, Orissa, qualities. It is on the verge of extinction due to certain
Madhya Pradesh, Maharashtra and Andhra Pradesh. It is weaknesses like poor egg – laying behavior, voltinism,
a polyphagous insect feeding on a number of food plants erratic emergence, non-uniform silk deposition in cocoons
primarily on Terminalia arjuna and T. tomentosa and a and pupal mortality. The present investigation is an
host of secondary food plants like Zizyphus, Tectona, attempt to study the genetic proximity of Andhra local
Bauhinia, Lagerstroemia etc. The wide range of ecorace with other ecoraces of A. mylitta and bring about
distribution of the species has encountered diverse an idea of evolving a new breed without loosing its
geographic and climatic variations of the distinct areas, beneficial commercial characters and suggest methods to
leading to marked differences in not only phenotypical overcome its weaknesses.
and physiological traits but also in the commercial and
technological aspects. Among fifty races of sericigenous MATERIALS AND METHODS
insects, twenty-five races of A. mylitta widely available
[1,2]. A. mylitta Drury (Andhra local ecorace), is an The present study comprises of comparative
exclusive race of State of Andhra Pradesh, well known for evaluation of certain ecological and post cocoon
its superior commercial characters and in the verge of characters of six ecoraces of tasar silkworm,  A. mylitta.
extinction due to its weaknesses. D., based on their economic viability. 

Among these ecoraces, cocoons of Andhra local
Ecorace are superior in quality with low denier and high a): Collection of tasar samples from selected parts of the
silk contents, 7% and 53% respectively [3]. In view of this, country

progeny from its present depletion.
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Fig. 1: A. Tasar ecorace (Andhra local) feeding on T.arjuna Sericulture Garden, Kakatiya University, Warangal,
Telangana, India; B. Collection of tasar cocoons at Mahadevpur, Telangana; C. Discussion with local farmers
at Bhandara, Maharastra; D. Collection of Antheraea mylitta, Daba TV at Mahadevpur, Telangana. 

Fig. 2: Cocoons of various tasar ecoraces- (A-H) Andhra local, DabaTV, Daba BV, Modal, Sukinda, Raily and Bhandara)
of Tasar silkworm, Antheraea mylitta. D,collected from various parts of India.
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Fig. 3: The Pupae, Cocoon shells and silk filament of Tasar silkworm, Antheraea mylitta. D

The ecoraces of Tasar silkworm, A. mylitta. D like weight, weight of the reeled silk weight were taken on
Andhra local, Daba TV, Bhandra, Modal, Sukinda and electronic balance of Citizen-make in terms of grams{4}.
Raily were explored in their natural habitats like Adilabad The present study comprises of comparative
(Andhra Pradesh), Singhbhum (Jharkhand), Bhandara evaluation of certain physical and morphological
(Maharashtra), Keonjhar (Orissa), Sukindagarh (Orissa) characters of cocoons of different ecoraces. The cocoon
and Bastar (Chhattisgarh) respectively (Fig. 1). The length, width and the length of the peduncle are measured
various ecological parameters like forest type and soil by using Vernier calipers and the shell thickness are
types, environmental conditions like temperature and measured by using screw gauge (Table  2).
relative humidity were observed and recorded in results The reeling of cocoons results in obtaining raw silk.
(Table 1). About 10 healthy cocoons were selected at Tasar cocoons are very hard and do not become soft
random from the rearing lot, which were feeding on inspite of prolonged boiling in water. Cocoons are first
Terminalia arjuna plantation for carrying out the present boiled for 5-10 minutes in 1% soda and 1% soap solution
studies (Fig. 2). and then steamed for an hour at 15 lbs, followed by

b): Study of morphological and post cocoon characters phosphate (D.A.P.) solution, initially at 45-47C and then

The pupal weight and weight of the cocoon are which are soaked, are then semidried spreading on ash
measured using standard electronic balance. The post bed and used for reeling on dry basin. Filament length
cocoon characters (Cocoon weight, Shell weight, shell was measured by using cocoon Epprovette. It has an axis
ratio etc.,) are measured according to standard around with four wooden sticks arranged at equal
procedures. Weight of  the  cocoon,  Pupal  weight,  Shell distance with the circumference of 9/8 meters (Table 3).

overnight soaking in 0.2 to 0.5 % of Diammonium

left at room temperature {5} using Bipril-50. The cocoons,

Table 1: Ecological aspects of economically important ecoraces of Tasar silkworm, Antheraea mylitta Drury.

Geographical ordinates Average Average Annual
max. mini. precipitation-------------------------------------------

Sl.no Ecorace Area of habitat N E Forest type Soil type Temp (C) Temp.(C) (mm)0 0

1 Andhra Local Adilabad
(Andhra Pradesh)  19.40 79.18 Tropical dry deciduous Black clayey 31.52 21.80 925.25

2 Daba Singhbhum
(Jharkhand) 22.12 86.23 Tropical moist deciduous Red loamy 28.90 18.40 1095.00

3 Bhandara Bhandara
(Maharashtra) 21.09 79.42 Tropical dry deciduous Black clayey 34.50 20.80 939.40

4 Modal Keonjhar
( Orissa) 21.40 86.40 Tropical moist deciduous Red loamy 30.40 20.30 1218.20

5 Sukinda Sukindagarh
(Orissa) 21.00 86.00 Tropical moist deciduous Red loamy 31.45 20.60 1096.00

6 Raily Bastar
(Chhattisgarh) 19.05 82.05 Tropical moist deciduous Sandy red 31.50 18.62 1275.62
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Table 2: Post cocoon characters of ecoraces of tasar silkworm, Antheraea mylitta Drury.

S.no Ecorace Cocoon weight Shell weight Shell ratio ( % ) Pupal weight Reelability Denier

1 Andhra local 4.60 ± 1.71 1.39 ± 0.28 30.36 %* 4.04 ± 0.40 12.08* 7.69*
2 Daba TV 11.63 ± 1.39 1.52 ± 0.22 13.13 % 8.10 ± 0.43 6.53 9.07
3 Bhandara 4.95 ± 0.84 0.9 ± 0.38 18.17 % 4.50 ± 0.21 9.09 8.43
4 Modal 17.50 ± 2.01 3.99 ± 1.06 22.80 % 11.09 ± 4.39 11.37 10.53
5 Sukinda 8.03 ± 0.85 1.22 ± 0.24 15.19 % 7.59 ± 0.82 7.59 9.14
6 Raily 15.26 ± 1.28 2.97 ± 0.22 19.45 % 13.02 ± 0.32 7.73 10.70

The values are expressed in terms of Standard Error of the Mean.

Table 3: Cocoon Parameters of ecoraces of tasar silkworm, Antheraea mylitta Drury.

Length of Width of Shell Peduncle No of Reeled silk Filament
S.no Ecorace the shell (cm) the shell (cm) thickness (mm) length (cm) peduncle rings weight (gm) length (meter)

1 Andhralocal 4.03 2.37 0.40 3.95 1,2 0.556 650
2 Daba TV 4.82 2.96 0.34 6.5 1 0.760 754
3 Bhandara 3.96 2.50 0.64 4.2 1 0.450 480
4 Modal 5.27 3.49 0.94 6.2 1 1.99 1700
5 Sukinda 4.33 2.69 0.30 5.2 1 0.61 600
6 Raily 5.24 3.65 0.92 3.4 1 1.18 992

Reelability: exploring the natural habitats (Fig 1). The ecoraces like

This is calculated by the following formula: {6} Keonjhar (Orissa), Sukindergarh (Orissa), Bastar
Reelability = (Weight of the silk reeled / Weight of the (Chhatisgarh) and Bhandara, (Maharashtra) respectively
cocoon) × 100 (Fig 2). The details of the natural conditions which include

Denier: (Table 1).
Denier is obtained by the following formula: {6}
Denier = (Weight of the silk reeled / Length of the silk DISCUSSION
reeled) × 9000

Shell Ratio: different stages of tasar silkworm A. mylitta Drury which

The shell ratio is calculated by the following formula {6} geographical areas. From the studies it is observed that
Shell ratio = (Shell Weight / Cocoon Weight) × 100 rich biological diversity of A. mylitta is mainly due to its

Length of the Filament: etc., which have led to made variations in their ethology,

Filament length = 9/8 met X No. revolutions {6} the Tasar silkworm, A.mylitta is highly diversified

RESULTS sources have not evolved uniformly. The range of

A mylitta D., a lepidopteran insect of the Saturniidae for geographic variation. Inter – and intra –populational
family  produces  tasar  silk of commercial importance. variability is very much prominently seen. 
This species is endemic and distributed in different Natural habitat of majority of the ecoraces are
geographical regions of India in the form of ecological restricted mainly in tropical moist deciduous forest where
races. They show variation in their phenotypic traits such the average rain fall varies between 1200 – 2000 mm and
as fecundity, voltinism, cocoon weight, silk ratio and also the deciduous zone of the tropical dry deciduous forest
in their host plant preference Collection of wild cocoons where the average rainfall is up to 1000mm. Discrete
of Daba TV/BV and Andhra local ecoraces from distant population of A. mylitta is also available in sub-tropical
ecopockets of Andhra Pradesh were collected by mountain, tropical wet evergreen and thorn forests. 

modal, sukinda, raily and bhandara were collected from

temperature, rainfall and soil conditions are presented

The present study depicts the variation in the

is distributed in the form of ecoraces in varied

wide range of distribution, climatic factors and food plants

physiology and commercial traits. The area occupied by

geographically as such the population from diverse

distribution is also so large that this had an opportunity
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Andhra local ecorace is also a tropical tasar variety REFERENCES
available only in Andhra Pradesh. It is well known for its
superior commercial qualities like hard and compact 1. Jolly, M.S., S.K. Sen, and M.M. Ashan, 1974. Tasar
cocoons, high reelability (69%), high shell ratio (16.85) culture. Ambika Publishers, Bombay, pp: 134-147. 
and  low denier (7%). However, it shows heavy mortality 2. Jolly, M.S., S.K. Sen and M.G. Das, 1975, Tasar
of larvae  due  to  predators,  parasites and climatic culture: a potential forest based industry. Doc. 2
hazards [7]. FAO/IUFRO World Technical Consultation on Forest

The rich biological diversity of A. mylitta is largely Diseases and pests, pp: 14.
due to its wide range of distribution and foraging of 3. Thangavelu,  K.,  1993.  Identification  of  problems
silkworm on a variety of food plants. Its wide range of and prospects in Tasar culture. CST & T1, Ranchi.
distribution the species has encountered diverse geo Proceeding of the workshop held on 29-30, Aug 92,
climatic conditions like annual Precipitation, temperature, Kakatiya  University   &  C.S.B.,  Warangal,  India.
day length, plant succession. The factors like latitude, pp: 57-62.
longitude etc. of distinct areas lead to marked differences 4. Akai, H., M. Kiuchi and T. Tamura, 1989. Ultra
expressing wide variations in phenotypic, physiological, structure of silk glands and cocoon filaments of wild
behavioural, commercial and technological traits. Various silkmoth A. yamamai and A. pernyi. Wild silk moth,
populations thus, isolated geographically over centuries 88: 93.
have adapted to a particular ecological niche and referred 5. Shamitha, G. and A. Purushotham Rao, 2006. Studies
to as ecological races [8]. on the filament of tasar silk worm, Antheraea mylitta

In our study, a new method of total indoor rearing of D  (Andhra  local  ecorace),  CURRENT  SCIENCE,
A. mylitta, The Peduncle, which is a unique feature of VOL. 90, NO. 12, 25 JUNE,
tasar cocoons is not found in any other wild silkworm or 6. Arunkumar, K.P.,   A.K.   Sahu,   A.R.   Mohanty,
Bombyx mori or Philosamia ricini. It helps to hold A.K.   Awasthi,     A.R.     Pradeep,     S.R.     Urs   and
cocoon firstly to host plants and also giving fine silk J. Nagaraju, 2012, Genetic diversity and population
which is of biscuit brown or fawn colour (Wealth of India, structure of Indian Golden Silkmoth (Antheraea
1973). assama), PLoS ONE, 7(8): e43716.

In the present study, which primarily focused on 7. Monalee, Saha. and S.C. Kundu, 2006, Molecular
Tasar silkworm andhra local ecorace, it is found that it has Identification of Tropical Tasar Silkworm (Antheraea
low denier, high reelability and shell ratio, which are mylitta) Ecoraces with RAPDand SCAR Markers.
important commercial qualities of silk production, which Biochemical Genetics, Vol. 44, Nos. ½.
opens an avenue to take up measures to overcome its 8. Suryanarayana, N. and A.K. Srivastava, 2005.
weaknesses like low hatchability, irregular emergence, Monograph on Tropical Tasar Silkworm, First
disease incidence, etc and pave way for its conservation, Edition, published by Ministry of Textiles, Central
by effective breeding measures and genetic studies of Tasar Research and Training Institute, Nagri, Ranchi,
other ecoraces. India.
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