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Antheraea mylitta, a wild sericigenous insect is a species widely distributed in the form of various ecoraces which are contributing to the
livelihood of forest based aboriginals. In the present investigation, certain tasar populations of A4.mylitta were studied based on their environmental
conditions, phenotypic variability and behavior pattern. The study revealed that some ecoraces are available in many parts of tasar producing states as
robust cocoons, while others are found in limited numbers in exclusive areas of natural environs, bestowing their respective unique features. The
present study is on breeding of tasar ecoraces is aimed at the improvement of to be bestowed with superior characters i.e., survivability and fecundity of

Daba TV and also as one of the probable strategies for enhancing the productivity and quality of tasar raw silk by breeding method.
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INTRODUCTION

A ntheraea mylitta, a wild sericigenous insect is a species
widely distributed in the form of 43 ecoraces from West
Bengal in the East to Karnataka in the South with its natural
inhabitation in the forest areas of Andhra Pradesh, Bihar, Orissa,
Madhya Pradesh, Maharashtra and Telangana. 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 like
Ziziphus, Tectona, Bauhinia, Lagerstroemia, etc. 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. Among fifty
races of sericigenous insects, twenty-five races of Antheraea
mylitta widely available "*" Antheraea mylitta Drury (Andhra
Local ecorace), is an exclusive ecorace of the state of Andhra
Pradesh, Telangana and is well known for its superior commercial
characters. However it is on the verge of extinction due to its
weaknesses in voltinism, emergence, hatching, low yield ezc. "
The ecorace conservation is must for utilizing their valuable genes
in enhancing productivity and to build variation in new population
through hybridization "

Andhra local ecorace of Antheraea mylitta D. possesses
superior commercial cocoon traits, but its commercialization
could not be under taken due to weak voltinism, asynchronised
moth emergence (35-40%), poor fecundity (165-205), less
amenable to human handling and heavy crop loss during late age
silkworm rearing stages resulting in low productivity (10-12
cocoons/dfl). However, this genetic resource material is bestowed
with superior commercial characters like low denier (7%), high
reelability (66%) and higher silk ratio (16.8%).

Daba is an adapted ecorace of A. mylitta D. with commercial
exploitation under tasar seed sector. This ecorace shows
sustenance in cultivating breeding pocket with moderate
fecundity (200-250), S.R. % (13.50-14.50%) and good survival
(50-60 cocoons/dfl). Hence, the breeding programme has been
formulated involving two ecoraces viz., Daba TV and Andhra
local ecoraces. This work aims at the improvement of Andhra

local ecorace with bestowed with superior characters i.e.,
survivability and fecundity of Daba TV.

The basic information on ecology, environmental factors,
climatology, flora, fauna and their inter-relationship, the life
cycle, diapause, reproductive biology and voltinism and
population dynamics of tasar insect reveal its critical
requirements to handle for breeding. The commercial attributes of
tasar insect, viability in the offered eco-climatic condition
suggests their biotic and economic potential and the commercial
feasibility of ecorace/ breed/ line. Hence, the coordinating of
adoptable breeding strategies for tasar silk yield and quality found
vital for its indispensible role in generating rural livelihood,
employment and foreign revenue.

The reproductive potential of different forms of tasar ecoraces
has the influence of environmental factors and physiological
status of parents involved as the parental moth correlation and
their origin is vital to make them commercially viable "

Earlier studies on the molecular characterization of genome
extracted from silk glands of Daba TV and Andhra local ecorace
of A. mylitta D has revealed individual and strain specificity of the
ecoraces with some genetic proximity between the two ecoraces.
The fact that at molecular level there is little or no difference
between Daba TV and Andhra local ecoraces, it is a significant
observation showing a compatibility between the ecoraces which
may, in future lead to evolving a totally new strain of 4. mylitta "™

The selection of breeding method is to develop a breed with
stability and productivity in terms of silk quantity, the method of
repeated backcrossing among appropriate donor and recipient
parents looks apt for attaining the quality of commercial traits was
reported by "

The problems of asynchronised moth emergence and poor
mating compatability of Andhra ecorace were answered to some
extent through in situ grain age model. As a result natural mating
has shown improvement from 79.5 to 96.00% against 5-6% in
captive conditions. Pilot studies on mating compatibility and
survival rate of Andhra ecorace was conducted by utilizing Daba
ecorace. More than 77% of emerged Andhra ecorace females
mated naturally with Daba ecorace males. However, in reciprocal
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crosses 57% of natural mating (Daba TV x Andhra) was obtained
under in situ conditions. The evolved hybrid combinations
exhibited 32-45% of effective rate of rearing. All hybrids of
diallel analysis of Daba mutant lines were better in respect of
hatching"'®

Hence the present investigation is taken up to study the
genetic proximity of Andhra local ecorace with DabaTV ecoraces
of Antheraea mylitta, by comparing their geographic distribution,
morphological and ecological parameters and bring about an idea
of evolving a new breed without losing its beneficial commercial
characters and suggest methods to overcome its weaknesses.

MATERIALSAND METHODS
VOLTINISM

The tasar silkworm, Antheraea mylitta Drury, is trivoltine in
nature, i.e. three generations in a year during the months of June
and December i.e., from monsoon to mid winter; termed as seed
crops (June-August), second (September-October) and third
(November-June) or commercial crop, respectively. Each
generation has 4 stages in its life cycle i.e., egg, larva, pupa and
adult/moth. Unlike Bombyx mori, where the egg stage is in
diapause in Antheraea mylitta, the tasar pupae after third crop
(mid winter season) remain under diapause and continue till the
onset of monsoon (May/June).

MOTHEMERGENCE AND COUPLING

The emergence of moth occurs in the night from 18.00 to
22.00 hr. coupling of moths just after emergence is not allowed by
keeping male and female moths separately in the cages for about
2-3 hrsoas to from 19.00 hr and continued u to 23.00 hr. Coupling
(45-60%) takes place in the captive condition inside cages and the
coupling of the remaining moths was induced mechanically. The
optimum temperature and relative humidity for moth emergence
and coupling are 22-32°C and 75-85%, while the average rainfall
recorded during July-August was 132.5 mm.

PR o
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On reaching the female moth, the male moth starts courtship
behavior with raised antennae, fluttering wings around the female
followed by mating. Mating lasts for 10-12 hr but it continues up
to 24 hr of the next day if not disturbed. Similar finding of mating
on A. pernyi was reported by some workers "™ Copulation by one
male moth is enough for complete fertility of the female moth.
Male moths are utilized for second time mating when there is
shortage. In the natural condition the male moth flies long
distances in search of females and the female moth also flies
particularly after mating to lay the eggs on the leaves and branches
of the food plants. However, they usually do not fly at day time.
The moths do not lay all eggs at one place only but in a scattered
way. The coupled moths detach at the slight mechanical
disturbance. The life span of the adult moths is 7-10 days.

Trials on hybridization were made during breeding season,
during 2 consecutive years, for Andhra local ecorace with six
other ecoraces. However, it was observed that hybridization was
possible only between Andhra local and Daba TV ecoraces
because of their synchronization in emergence pattern and
variation in emergence pattern of other ecoraces.

The cocoons of selected ecoraces of Tasar silkworm,
Antheraea mylitta D., were collected from various ecopockets
and were maintained in well ventilated grainage chambers in the
laboratory. The date of emergence of each of the ecorace
(male/female) was noted. From the data collected, it is observed
that there is a chance of coupling between Andhra local and Daba
TV ecoraces due to corresponding/ synchronising dates of
emergence, seasonal coincidence and physiological compatibility
towards breeding (Fig 1; Table 1).

HYBRIDISATION

»  Trials on hybridization were made during breeding
season, during the three years, for Andhra local ecorace with six
other ecoraces.

Daba TV Female. voth.

Fig 1: AThe newly emerged adult moths of Tasar silkworm, Antheraea mylitta D., Andhra local and Daba TV

Table 2: Emergence pattern of various ecoraces of Tasar Silkworm, Antheraea mylitta Drury in various seasons

(based on the dates in table 1a-g)

Summer Rainy Winter
March April June July Aug, Sept. Oct, Nov, Dee.
Bhandara | Raily Sukinda Sukinda | DabaTV | Daba BY | Daba TV | Daba BV | Bhandara
Raily Daba BV | Modal Modal Andhra Andhra Daba TV
Daba TV | local local
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Fig 2: Hybridisation of tasar silkworm, A. mylitta D. Andhra local (male) and Daba TV (female).

» It was observed that hybridization was possible only
between Andhra local and Daba TV ecoraces.

»  Breed options were less due to varied behaviour of
diapause and non-diapause and varied climatic conditions

»  Parental stocks of Andhra local and Daba TV were
maintained in different gardens to avoid intermixing during
breeding in three seasons.

» The breeding activity was done based on the
synchronisation of emergence and mating compatibility.

»  F1 hybrid was obtained by crossing male Andhra local
and female Daba TV

During hybridization, Daba TV (female) was crossed with
Andhra local (male) to produce F1 hybrids, in which Daba TV
(female) will be donor parent whereas male counterpart of
Andhra local acts as recipient parent. This method is aimed at
introgression of survivability traits (Fig. 2).

OVIPOSITION OF HYBRIDIZED FEMALE MOTH

After decoupling, the individual female moths are kept for egg
lying in nylon net bags (15 x 20 cm) or mud cups kept in dark
condition at 22+2°C and 75+5 % R.H. Eggs are collected after 72
hr of oviposition but egg lying continues up to 4-5 days. The
average fecundity ranges from 185-230 eggs in both the cropping
seasons (Fig.3).

Fig 4: Newly hatched larvae of F1 hybrids of Tasar silkworm, A. mylitta D.

Fig 2: Oviposition of hybridized female tasar
silkworm, 4. mylitta (Daba TV).

INCUBATION AND HATCHING OF HYBRIDIZED
EGGS

After proper disinfection the eggs are incubated at 22+2°C and
70-80% R.H. Hatching takes place after 9-10 days of incubation.
Profuse hatching does not occur initially and it continues up to
late hours of the day. The average hatching varies from 60-75%

(Fig.4).

- 4 .H’tnii‘
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Fig 5: Hatching and early larval development of F1 hybrid tasar silkworm, 4. mylitta D.,
maintained under indoor conditions.

F1HYBRID LARVAL DEVELOPMENT

The brushing and rearing of tasar silkworm need special care.
The duration of development of first, second third and fourth
instars took 6 days, 5 days, 7 days and 8 days respectively while
the fifth instar took prolonged time (19 days) where the
temperature and relative humidity ranges from 23-32°C and 64-78
% R.H., however during some days an R.H. of 29-35% was also
recorded. The larva spins the cocoon after about 35 days of active
feeding through five larval instars but it is prolonged up to 44 days
depending upon the climatic condition. In the present studies, the
hybrid stocks were maintained under indoor conditions (Fig. 5) in
first and second instars, while late age larvae were reared in the
field of Terminalia Plantation at Kakatiya University, by careful
observation of larval growth, ecdysis and moulting (Fig.6 & 7).

Laboratory studies have shown that the optimum favourable
temperature and relative humidity for larval development is 28°C
and 80 % for first and second instars, 27°C and 75 % for third
instar and 28°C and 80 % for fourth and fifth instars respectively
(Fig.6).

FEEDING BEHAVIOUR OF F1 HYDRIDS

The larvae prefer tender leaves to mature and hard leaves
irrespective of the instars. Just after hatching the larvae crawl in
search of food and are in the habit of eating bits of egg shell when
hatched. It is observed that the worms crawl up to the tip of the
branches and start eating tender leaves. It is desirable to provide

tender leaves to the chawki worms (1% to 3" instars) while semi-
mature and mature leaves should be provided to the 4" and 5"
instars respectively for healthy growth of the larvae. The larvae
feed on the entire leaves including midrib. It stops feeding at the
slight disturbance. A larva consumes about 75-80 g of leave
during the entire larval development (Fig 8).

PUPATION AND ADULT DEVELOPMENT OF FI1
HYDRIDS

The mature larva completes the pupation inside the cocoon
within 5-7 days. The pupa develops into adult moth after about 20-
35 days. After second crop the pupa undergoes diapause for 5-6
months. However, in the present study a few stray emergences of
moths was observed (Fig9).

TEMPERATURE (°C) AND RELATIVE HUMIDITY
(%)

The optimum temperature and relative humidity for the tasar
silkworm rearing are 25-30°C and 60-70% respectively. In the
present study, the temperature and relative humidity were
recorded with the help of lab thermometer and hygrometer
respectively. The average of lowest and highest values taken and
noted them instar-wise.

MORTALITY

The mortality of F1 hybrids was calculated by counting the
number of dead worms and removal of diseased worms during

Fig 6: Third and Fifth instar F1 hybrids of Tasar silkworm, 4. mylitta D., feeding on
Terminalia arjuna in outdoor conditions.
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Fig 8: Feeding behaviour of F1 hybrid of tasar silkworm,
Antheraea mylitta D.

each instar by observing the symptoms (Fig. 13, 15). The
mortality percent was calculated for the DFLs(Fig.10).

RESULTS

The instar wise average maximum temperature and its
standard deviation of Tasar silkworm Antheraea mylitta (Daba
TV) in July August were 25.16 £ 1.47 (S.D.), 28.86 + 0.62
(S.D.),31.67+1.84(S.D.),32.25+4.62 (S.D.) and 27.31 +2.47

(S.D.)in I, II, III, IV and V instars respectively. The instar wise
average minimum temperature and its Standard Deviation of
Tasar silkworm Antheraea mylitta (Daba TV) in July August
were 19.01 £0.93 (S.D.), 21.38 = 0.51 (S.D.), 22.71 + 0.80
(S.D.),26.25+5.67(S.D.)and 21.31 +3.95(S.D.)in L IL 11,1V
and V instars respectively (Table 2).

The instar wise average maximum Relative Humidity and its
Standard Deviation of Antheraea mylitta (Daba TV) in July
August were 73.16+2.31(S.D.),77.8£1.92(S.D.), 89.85+4.22
(S.D.),94.37+6.78 (S.D.) and 87.47 + 7.05 (S.D.) in the L, I, III,
IV and V instars respectively. The instar wise average minimum
Relative Humidity and its Standard Deviation of Antheraea
mylitta (DabaTV) in July August were 51.33+2.42(S.D.),59.6
+3.36(S.D.), 75.71 £6.52 (S.D.), 83.37+13.55 (S.D.) and 66.84
+9.00 (S.D.) in the I, II, I1I, IV and V instars respectively (Table
2).

The instar-wise average mortality of Antheraea mylitta (Daba
TV)inJuly August were 11,13, 16,20,26inthe I, IL, ITI, IV and
V instars respectively . The instar-wise % loss of Tasar silkworm,
Antheraea mylitta (Daba TV) in July August were 7.3%, 8.6%,
10.6%, 13.3%, 17.3% inthe I, I, IT1, IV and V instars respectively.
The instar-wise larval life span of Tasar silkworm, Antheraea
mylitta (Daba TV) in July August were 6,5,7,8,19 inthel, II,
II1, IV and V instars respectively (Table 2).

Table 2: Instar-wise Average Temperature (°C), Average Relative Humidity (%) and Mortality due to Breeding (Andhra
Local vs. Daba TV) of Tasar silkworm, Antheraea mylitta in various seasons (July-August). [for 1 DFL = 150 eggs].

Instar-
Instar Temperature (°C) Humidity ( % ) Mortality zoo:: ]::‘S;I
life span
Max. Min, Max. Min.

1 2516147 19.01+£093 [ 73.16 £2.31 | 51.33+2.42 11 7.3 6 days
11 2886+ 0.62 21384051 |77.8+1.92 39.6 £3.36 13 8.6 5 days
11 31,67+ 1.84 2271 +£0.80 | 89.85+4.22 | 75.71 +£6.52 16 10.6 | 7days
v 3225+4.62 26.25+5.67 | 9437 £6.78 | 83.37+£13.55 20 13.3 | 8days
V| 2731+£247 21.31£395(87.47=7.05 | 66.84 % 9.00 26 17.3 | 19 days
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Fig 9: Pupal and cocoon formation of F1 hybrid tasar silkworm, Antheraea mylitta D.

Fig 10: The F1 hybrid tasar silkworm, Antheraea mylitta D., attacked by viral disease.

Table 3: Instar-wise Average Temperature (°C), Average Relative Humidity (%) and Mortality due to
Breeding (Andhra Local vs. Daba TV) of Tasar silkworm, Antheraea mylitta D., in various seasons

(September-October). [for2 DFLs =220 eggs].

Instar | Temperature | Humidity | Mortality | % of | Larvallife Larval life span/
(°O) (%) Loss | span/days F1 days Control

1 2865+1.14 | 3554225 16 727 |6 3-5

1I 2892 £0.66 | 48.8 £6.05 20 9.09 |5 4

111 28.924+0.39 | 3528+149 |24 10.90 |7 6

v 2976 £2.94 | 2987 +£4.88 |27 12.27 | 8 8

v 30.55+3.61 | 2828+ 844 | 36 1636 | 21 12

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

The instar wise average temperature and its standard
deviation of Tasar silkworm Antheraea mylitta (Daba TV) rearing
of September-October 28.65 + 1.14 (S.D.), 28.92 + 0.66 (S.D.),
28.92+0.39(S.D.),29.76 +2.94(S.D.)and 30.55+3.61 (S.D.) in
I, 1L, 111, IV and V instars, respectively. The instar wise average
Relative Humidity and its Standard Deviation of Antheraea
mylitta (Daba TV) rearing of September-October 35.5 + 2.25
(S.D.),48.8+6.05(S.D.),35.28 £1.49(S.D.),29.87+4.88 (S.D.)
and 28.28 £+ 8.44 (S.D.) in the I, II, III, IV and V instars,
respectively (Table 3).

The instar-wise average mortality of Antheraea mylitta (Daba
TV) in September-October were 16, 20, 24,27,36 in the I, II, III,
IV and V instars, respectively. The instar-wise % of loss of Tasar
silkworm, Antheraea mylitta (Daba TV) in September-October
were 7.27%, 9.09%, 10.90%, 12.27%, 16.36% in the I, I1, 11, IV
and V instars respectively. The instar-wise larval life span of Tasar
silkworm, Antheraea mylitta (Daba TV) in September-October
were 6, 5,7, 8,21 inthe I, IL, III, IV and V instars, respectively
(Table 3).
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Table 4: The cocoon parameters of parental combination in breeding of Tasar silkworm, 4. mylitta D
during in various seasons (July-August).

Hatchin No. of
Year CO?DD“ Pu-pal Slfe“ Emergence | Date of of theg Eggs
Ecorace weight | weight | weight d q D
ate coupling Eggs laid/% of
(gm) (gm) | (gm) (date) | hatching
I | Andhra local | 4.54 4.04 1.39 2-9-2012 2-9-2012 10-9-2012 [ 150/46
year | (Malc)
Daba TV 11.01 8.10 1.52 2-9-2012
(Female)
IT | Andhra local | 4.66 4.19 1.40 19-10-2013 | 19-10-2013 | 28-10-2013 | 220/90
year | (Male)
Daba TV 9.53 8.05 1.59 18-10-2013
(Female)

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

Table 5: Larval and Cocoon Parameters of hybrid and normal tasar silkworm, Antheraea Mylitta D.
during in various seasons (September-October).

Larval /cocoon | Larval length | Larval Weight | Larval | Cocoon Pupal | Shell weight
parameter cms cms duration | weight weight | gms
Instar v v v v days gms gms
Hybrid 5535 | 797 | 2778 | 12.01 | 45-47 5.67 4.69 0.98
+ + +1.14 +
0.65 0911 2.71
Control 5.17 | 978 | 9348 | 26.31 | 40-45 12,11 9.56 1. 65
E= e + +
078 | 1.64 | 0.97 | 6.57

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

The Cocoon weight, Pupal weight, Shell weight of Andhra
local (male) undergone breeding during July-August were 4.54
(g), 4.04 (g), and 1.39 (g), respectively, while that of Daba
(female) were 11.01 (g), 8.10 (g), and 1.52 (g), respectively. The
Cocoon weight Pupal weight, Shell weight of Andhra local (male)
undergone breeding during September-October were  4.66 (g),
4.19 (g), 1.40 (g) respectively, while that of Daba (female) were
9.53(g), 8.05(g), 1.59 (g), respectively ( Table 4).

In the F1 hydrid Tasar silkworm, Antheraea mylitta D., the
larval length in fourth and fifth instars, larval weight, cocoon
weight, pupal weight and shell weight were 5.55 + 0.65 (S.D.),
7.97 + 0911 (S.D.), 2.78 + 1.14 (S.D.), 12.01 + 2.71 (S.D.)
respectively, while those maintained in control were5.17 + 0.78
(S.D.), 9.78 + 1.64 (S.D..), 9.348 + 0.97 (S.D..), 26.31 + 6.57
(S.D.), respectively. The larval duration was 45-47 and 40-45
days in hybrid and control tasar silkworms (Table 5).

DISCUSSION

During breeding, selection of the parent is the basic tool for
improving the genetic structure and improving the productivity
status of animal stock in desired direction. The simplest form of
selection is choosing parents based on phenotypic traits. From the
present studies (Chapter I) it becomes evident that there is a
tremendous phenotypic as well as genetic variability among the
ecoraces of tropical tasar silkworm, Antheraea mylitta. The
present studies on trials on hybridization made in breeding
season, during the three years, for Tasar silkworm, Antheraea
mylitta D., Andhra Local ecorace with six other ecoraces (Raily,
Modal, Bhandara, Sukinda and Daba BV) has revealed that

hybridization was possible only between Andhra Local and Daba
TV ecoraces. This was mainly due to variation in moth emergence
pattern, synchronization and choice of mating. During
hybridization, Daba TV (female) was crossed with Andhra local
(male) to produce F1 hybrids, in which Daba TV (female) was the
donor parent whereas male counterpart of Andhra local acted as
recipient parent.

The studies on hybridization needs to be made through single,
double and three-way crosses involving many population lines
with respect to fecundity, larval weight, shell weight, silk ratio
and other commercial traits """ Also, different types of parental
mating can balance desired traits leading to high egg recovery,
cocoon and silk yield"” The present study is a preliminary report
on breeding of tasar ecoraces aimed at the improvement of
Andhra local ecorace to be bestowed with superior characters i.e.,
survivability and fecundity of Daba TV and also one of the
probable strategies for enhancing the productivity and quality of
tasar raw silk by breeding method.

Secondly, the role of environment on genotype is apparent in
the productive potential of the progeny needs to be attained with
matching seasons and specifically for the trait of commercial
importance *”" In the present studies, the hybridization was
carried out during winter (September-October, i.e., second crop
season) to exploit the potential of heterosis in commercial season,
for two consecutive years of the study, during which the
temperature and relative humidity were 23-32°C and 64-78 %
R.H., respectively (during some days an R.H. 0f29-35% was also
noted). While allowing the breeding, the moths were allowed to
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mate in all the three crops but the compatibility of mating was
observed only for second crop owing to optimum environmental
conditions for rearing. It is in corroboration with earlier studies-
that in commercial crop season (Sep-Nov), selection of silk yield
and filament length, the traits of quantitative nature are stressed
because of congenial weather and quality of feed in addition to
longer larval feeding period ™" in contrast to fluctuating weather
in seed crop season (Jul-Aug). Moreover, environmental
conditions have a great influence in effectiveness of parental
selection; hence selections take an advantage of season's different
characteristics ****

The average fecundity obtained in the present studies in the
two years of hybridization was 150-220 eggs with a hatching
percent of 60-75%. The oviposition lasted for 4-5 days for F1
hybrids, which is 6-7 days in normal layings. The fecundity of
hybrid variety thus obtained seems to be more than that of normal
layings (170) of Andhra local and less than that of normal layings
(250) of Daba TV.* Thus it can be inferred that by hybridization
between Andhra local and Daba TV, the fecundity of the former
can be enhanced. This process needs to be standardised by
repeating the breeding procedure in successive years as the
percentage of fecundity and hatching was found to be increased
from the first year to the second year of the study. The parental
selection with specific traits lead to explicit individuals in their
progeny “” and when the silkworm strain of low fecundity is
crossed with better strain, it regains fecundity levels *"

The hatching for F1 hybrids took place after 6-7 days, while in
normal layings it was for 10-15 days for Andhra local and Daba
TV. Though the proportion of pupal weights in parental
combination were same in the both the years of hybridizations,
there was an increase in hatching and fecundity in the second year.
Though maternal size influences fecundity and its associated
traits, it may be attributed to low temperature and low humidity
recorded during that period. This is in corroboration with the
statistical studies on fecundity-maternal relations in breeding
lepidopterans, which revealed that fecundity was controlled
directly by maternal weight and indirectly by rearing temperature
and that cooler temperatures produced heavier and more fecund
females ™" 1t is also inferred that fecundity and hatching are
directly related to photoperiod across season and indirectly
related to photoperiod across altitude “” The reproductive
characters on any commercial rearing animal are mainly
influenced by climatic factors of the environment, chance of
survival and multiplying of the tasar silkmoth """

During the F1 hybrid larval development of Tasar silkworm,
A.mylitta, certain abnormalities were observed when compared to
that of the control ones. The instar wise duration was increasing
gradually, more so in the fifth instar. The F1 hybrids were found to
be relatively slow in their movements than those of the control
ones. They were also found to be moving frequently in search of
food. The feeding behavior was found to be slower that the normal
ones, which might due to want of suitable nutritional
requirements. This can be ascribed to the fact that nutrition has
direct influence on the health and growth of larvae and better crop
yield as the feed quality has direct correlation with cocoon and
shell weights, silk ratio and silk filament"'"**"

Though the control and F1 hybrids were reared in the same
conditions, a high mortality was observed in the latter due to
higher sensitivity to environmental conditions and diseases. The
loss of worms due to viral disease was more rampant. Post-
harvest studies have shown that cocoons with less weight were

formed. The pupal duration was also lengthened when compared
to that of control. A decreased pupal weight has probably arisen
due to decreased larval weight. These characteristic features
suggest that due to poor intake of the leaves, there was less growth
and development which made the worms look pale in contrast to
glowing normal and healthy tasar silkworms. A reduced nutrition
in F1 hybrids must have created a lack of protein pool in the
haemolymph of the larvae, due to which silk gland development
was affected, consequently giving rise to feeble cocoons. It is
mainly because the synthesis of silk fibre protein takes place with
the help of amino acids derived from the leaves of food plant
consumed by the silkworms. This silk fibre forms the cocoon
fibre and excessive amino acids present in the larval body become
converted into cocoon shell, which protects the pupa. Generally
abnormal silk glands arise due to genetic mutations or due to
degenerated cells of middle and posterior parts of silk glands. A
recent work on higher concentration of the total protein and
carbohydrates in F1 hybrid was reported that larvae acquired
robustness due to inter-ecoracial crossing and feeding on higher
quantity and quality leaves, which maintained level of proteins in
the hemolymph, midgut and fat body “"" From the present work, it
is clear that a serious drive to improvise the rearing conditions,
method of feeding and quality of leaves is necessary in order to
improve cocoon weight and yield of the hybrid population and
achieve the basic objective of breeding.

The larval development of tasar silkworm, A. mylitta D., has
revealed that the larval length and weights have shown profound
decrease in the F1 hybrids. From these studies it can be noted that
though fecundity is more in the hybrid generation, the larval size
is less, which indicates that though there exists compatibility
between parental combinations, the vigour of the race is not
maintained in the new breed within the environment. A study on
applying the compatibility of parental combination with seasons
indicated that silk productivity can be augmented based on
phenotypic traits. The present study of breeding focused on
improvement of Andhra local ecorace based on parental
compatibility with Daba TV can be extended further by applying
suitable phenotypic traits along with selection of crop season.

The study has revealed that flimsy cocoons were formed in F1
hybrid population and the larvae survived only till fifth instar in
some of the crops, a few stray or no emergence of moths was
observed. The failure or delay in emergency may be due to
hormonal imbalance. As basically, in the silkworm pupae, the
brain secretes a hormone which activates the prothoracic glands
which in turn secretes a hormone inducing the metamorphosis
into the moth.

In the present studies, though the hybrid generation was
reared on healthy and nutrient leaves, the fecundity and hatching
percentage were enhanced in F1, the larval growth was found to
be less and so is the quality of cocoons. This may be due to
decreased intake of quality leaves which ultimately leads to low
silk yield. Some reports have shown that there was a dramatic
increase in the formation of flimsy cocoons in winter season due
to physioclimatic stress " The food consumption has direct
relation with cocoon quality and Tasar feed will be also be helpful
in minimizing bad impact of unfavourable conditions. This can be
corroborated by a report that semi-synthetic diet fed larvae
showed higher cocoon weight, shell weight and shell ratio than
complete outdoor fed larvae whereas minimum when larvae were
fed fresh leaf in indoor conditions up to II stage “" It clearly
indicates that the F1 hybrids in the present study which were
reared in indoor conditions, in the laboratory, and later shifted to

354



Asian J. Biol. Life Sci. | Jan-Apr 2017 | Vol-6 | Issue-1

the outdoor conditions up to spinning stage, required more
proteins in their diet. This must have led to a low protein
concentration in the haemolymph of the larvae, leading to a
depletion of proteins required for cocoon formation. The low
pupal weights in F1 hybrids can be attributed to less larval size.
The fact that the pupae of F1 generation could not emerge may be
due to physiological inability caused due to the reduced
availability of proteins in fifth instar haemolymph. This is in
accordance with the studies that changes in fifth instar proteins are
related to biosynthesis of silk proteins and metamorphosis
preparation from larva to pupa " The physiological potential of
the life performance of the insect is always challenged by
abundance of food and its quality, various abiotic factors,
presence of predators, parasites and disease [37-39]. The quality
and quantity of food intake, its digestibility and their utilization
influences growth, development, weight, survival, silk synthesis
and reproduction "

Temperature affects nearly all biological processes, including
the structure of proteins, biological membranes and rates of
biochemical and physiological reactions “'**" All organisms are
affected by their surrounding environment and the environmental
factors play an important role in shaping ecology and evolution of
biological systems. Environmental stress is especially important
at many levels of biological organization ** In this context,
environmental stress is regarded as an “environmental factor
causing a change in a biological system, which is potentially
injurious” “" and which has some fitness consequences " It is
evident that F1 hybrid variety in the present studies was
physiologically not fit owing to non-acclimatization to
temperature and other environment related conditions, poor
feeding, leading to less larval weight, cocoon weight and
inability in emergence of adult moth.

From the present studies it is observed that during F1 hybrid
larval development a low temperature and low percent of relative
humidity were recorded. The F1 hybrid mortality was seen,
mostly due to viral disease. The percentage mortality has
increased from first to fifth instar. The low mortality in early
instars may be due to the fact that the hybrid stocks were
maintained under indoor conditions in first and second instars,
while late age larvae were reared in the field of Terminalia
plantation in outdoor conditions. This is in corroboration with the
recent studies that adopting indoor rearing method show
significant reduction of crop loss due to diseases, pests and
predators “ Also, medium temperature and relative humidity
regimes coincide with highest larval mortality, which is similar to
observations by " in Bombyx mori. Medium temperature and
relative humidity apparently stimulate the disease causing
pathogens ™" In the present investigation, the minimal
survivability of F1 hybrids is attributed to non-acclimatisation of
new genotype to the environmental conditions.

Andhra local Ecorace of Tasar silkworm, Antheraea mylitta
Drury, which is an exclusive race of the state of Andhra Pradesh, is
well known for its superior commercial qualities. It is on the verge
of extinction due to certain weaknesses like poor egg laying
behavior, voltinism, erratic emergence, non-uniform silk
deposition in cocoons and pupal mortality. The present
investigation is an attempt to study the genetic proximity of
Andhra local ecorace with other ecoraces of Antheraea mylitta,
and bring about an idea of evolving a new breed without losing its
beneficial commercial characters and suggest methods to
overcome its weaknesses.

Selective use of parental races or parents for heterosis, a
method of backcrossing to exploit the traits of commercial
importance and applying the advantage of Genotype X
Environment (GxE) interactions are indispensable. In spite of
current knowledge on sophisticated transgenic silkworm,
appropriate application of on-hand parental resource material and
methodologies can expedite tasar silk productivity improvement
in addition to up-keep the agro based cottage industry's cost-
effectiveness and biodiversity conservation ** The selection of
breeding method is to develop a breed with stability and
productivity in terms of quantity and quality of silk and for such
aspire the apt method is repeated backcrossing [53]. Several
scientists have also suggested that superior silkworm varieties
can be evolved using repeated backcrossing with choice of donor
and recipient parents ** ** """ Silkworm hybrids have shown
improved reeling performances over pure races °* and the silk
filament length is positively correlated with cocoon weight and
negatively with silk filament denier ** The present study is a
preliminary report on the probable strategies for enhancing the
productivity and quality of tasar raw silk by breeding method.

The quantity and quality are fundamentally important even
for economics of commercial seed production and use of right
parents and combinations can optimize productivity
improvement"” In spite of better female component, the optimal
reproductive success can be attained with availability of
appropriate male counterpart. The fertility, vital character of egg
hatching, depends on potency of male in transferring sperms
along with secretions of accessory glands ™"

The breeding program conducted here is aimed at
introgression of survivability traits of Daba TV into Andhra local
ecorace, purely based on time of emergence and mating
compatibility.  Several studies have stated that breeding
programme can be facilitated through molecular marker
technique to produce varieties with desirable characters.

Hence, there is an urgent need to identify the genes
responsible for beneficial traits like survivability and devise new
parental combinations. The parental combination of high pupal
female and high shell male combination has show enhanced silk
yield and fecundity. In the present study high pupal and high shell
female Daba TV owing to its high survivability with that of male
Andhra local, aiming at more fecundity in the F1 generation as
maternal weight directly influences fecundity. As the F1 hybrids
have shown low rearing performance and survivability, this study
needs further exploration by standardizing the procedure by
initial identification of gene by molecular markers, selection of
parents and repeated back-crossing to ensure the introgression of
desired trait. A few scientists have also reported that double cross
hybrids mainifested maximum heterosis than the single and three
way cross hybrids. " while "' and *” indicated the fact that
dominant gene effects determine the commercial characters in
Antheraea mylittaD.

CONCLUSION

In the present study, which primarily focused on Tasar
silkworm, Andhra local ecorace, it is found that it has low denier,
high reliability and shell ratio, which are important commercial
qualities of silk production, opens an avenue to take up measures
to overcome its weaknesses like low hatchability, irregular
emergence, disease incidence, etc. and pave way for its
conservation, by effective breeding measures and genetic studies
of other ecoraces.
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