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The silkworm Bombyx mori is essentially monophagous and survives solely on the mulberry leaves (Morus
spp.). Mulberry is a highly heterozygous and vegetatively propagated species that is prone to prolonged
juvenile period. Since the quality of silk production is directly proportional to the quality of leaves used
as the exclusive feed for these worms, leaf quality is of utmost importance in sericulture. The quality of
leaves is reported to depend upon age of leaf on the shoot, succulency and nutrient content. The nutrient
contents of mulberry leaves are known to vary according to the season, variety, age, type of harvesting.
In addition, feeding with mixed varieties leaves and feeding frequencies are also known to influence
the health of the silk worms. The present review paper discusses in details about the effects of different
types of feeding on the commercial characteristics of mulberry silkworm (Bombyx mori L) in West Bengal.

Highlights

® Choice of mulberry leaves suitable for healthy growth of mulberry silkworm is the vital factor in

Sericulture Industry.

@ This paper discusses and reviews the effect of differential feeding on the commercial characters of
Mulberry silkworm (Bombyx mori L) which helps to select appropriate technique of feeding during

the course of silkworm rearing.
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Sericulture in India is an important agro-based
cottage industry providing employment to millions
in the villages and earning foreign exchange to
the tune of 2000 crores of Rupees per year. Indian
sericulture is largely dependent on mulberry silk
production by the silkworm Bombyx mori L. The
silkworm Bombyx mori is essentially monophagous
and survives solely on the mulberry leaves (Morus
spp.). Mulberry is a highly heterozygous and
vegetatively propagated species that is prone
to prolonged juvenile period. The cultivation of
mulberry for raising silkworm cocoon should aim
not only at increased production of leaves per
unit area but also leaves of suitable quality for the
maximum utilization of the leaf crop produced.

The food quality relevant to all the aspects of
insect performance including growth, development
and reproductive potentialities depends mainly
on nutritional composition. Bombyx mori L. feeds
primarily on mulberry leaves and prefers leaves
of different maturity viz. tender, medium and
mature based on position in different stages of its
larval period. Since the quality of silk production is
directly proportional to the quality of leaves used
as the exclusive feed for silkworms, leaf quality is
of utmost importance in sericulture.
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The growth and development of silkworm larvae
and economic characters of cocoons are influenced
largely by the nutritional quality of mulberry leaves
fed. Matsumara et al. (1958) reported that out of the
various characters responsible for success of cocoon
crop mulberry leaf stood first (38.2%) followed by
climate (37%), rearing techniques (9.30%), silkworm
race (4.02%), Silkworm eggs (3.10%) and other
factors (9.60%) etc. Nearly 70% of the silk protein
produced by the silkworm is directly derived from
the protein of the mulberry leaves (Fukuda et al.
1959). Hence, choice of mulberry leaves suitable for
healthy growth of silkworm is one of the important
factors in sericulture. Mulberry leaves suitable as
food for silkworms must contain several chemical
constituents such as water (80%), protein (27%),
carbohydrate (11%), minerals and vitamins and
must have favourable physical features such as
suitable tenderness, thickness, tightness etc. in order
to render them acceptable by silkworms. (Rajan &
Himanthara, 2005).

It is clear from the above that mulberry leaf is
more viable than any other factor and rearing of
silkworm requires specific stages of leaf. Though
in tropical condition mulberry can be grown
through out the year but quality of mulberry
leaves are still not upto the merit particularly at
farmers’ level. Quality of leaf is one of the major
problems behind the problems of silkworm rearing
in tropics (Suranayanan 1988; Noman 1988) and the
poor quality of leaf is one of the important factors
attributed to the poor productivity of silk per unit
area (Nagarajan and Radha 1990).

The quality of mulberry leaf varies significantly
with the factors such as soil fertility, agronomical
practices, planting system, environmental condition
(Bongale et al. 1991; Datta 1992). The quality of
leaves is reported to depend upon age of leaf
on the shoot, succulency and nutrient content
(Krishnaswami 1986; Benchamin and Nagraj 1987).
The nutrient contents of mulberry leaves are
known to vary according to the season, variety,
age type of harvesting (Krishnaswami 1978; Das
and Vijyaraghavan 1990; Liaw et al. 1991; Sarkar
et al. 1992 and Rajan and Himantharaj 2005). In
addition, feeding with mixed varieties leaves and
feeding frequencies are also known to influence the
health of the silkworms (Machii and Katagiri 1990;
Barman 1992).
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In the earlier studies it has also been reported that
the top tender leaves nutritionally richer compared
to medium, matured and over matured leaves
(Rangswami et al. 1976; Sinha et al. 1993 and Bongale
et al. 1997) and having less density of pubescence
with blunt tip (Trivedi et al. 2008). It has revealed
that the incidence and spread of diseases can be
minimized and the cocoon characters may improve
if silkworm larvae were fed with 65 days old mature
leaf (Vijaya Kumari et al. 2001).

Sericulture is practiced in West Bengal since
centuries and it is an age old industry in West
Bengal. It is the major traditional state of mulberry
silk production in India. Estimated mulberry raw
silk production during 2018-2019 was 2394 MT
(6.74% of total mulberry raw silk production in
India) [ministryoftextiles.gov.in). But Estimated
mulberry raw silk production during 2004-2005
was 10.39% of total mulberry raw silk production
in India (Giridhar and Sampath, Compendium of
Statistics of Silk Industry, 1999 & 2003). There is
lot of factors behind that downfall of sericulture
in the state.

In West Bengal rearing is conducted mainly in
dry summer and wet summer. November to April
comes under dry summer which is considered as
favourable season in West Bengal and May to part
of October comes under wet summer which is
considered as wet summer in West Bengal (Das et
al. 1994, 2006; Sarkar et al. 2008, 2012; Sarkar and
Majumdar 2016 and 2017).

It is true that it is not easier to rear productive
bivoltine races or even crossbreeds during
unfavourable season (May to part of October)
because crossbreeds with bivoltine components
cannot with stand high temperature and greater
humidity (Murakami 1989; Tazima 1991; Das et al.
1994, 2006; Sarkar et al. 2008; Sarkar and Moorthy
2012). So, rearing of high yielding races in our State
is not in the reach of farmers. But our farmers even
do better by using traditional multivoltine hybrid
(NxM12 (W) and cross breed NxNB4D?) if they can
provide them exact quality or exact maturity level
of leaves at right time. It is certain that the growth
and development of silkworm larvae and economic
characters of cocoon are influenced largely with
maturity of leaves. But very less number of big and
small farmers of West Bengal is aware of types of
leaves to be fed to silkworm in different season in
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different instar (Chattopadhyay et al. 2004). Even
feeding of proper maturity level of leaves at right
time to silkworm larvae may reduce the adverse
effect of climate on silkworm larvae. Practice of
shoot feeding and feeding of highly water content
tender leaves and even water treated leaves may
help the farmers to harvest quality cocoon crop
(Sekharappa et al. 1993; Mathur 1997; Vage and
Ashoka 2000; Talebi et al. 2002; Rahamathulla et al.
2003; and Sarkar et al. 2008, 2012 and 2020).

In contrast some contradictory ideas are also there.
In West Bengal at farmers’ level there is a trend to
feed silkworm with medium to mature leaves by
clipping the top tender leaves in late stages. There
is a strong belief is working behind the activity.
The belief is that tender leaf feeding during late age
causes grasserie disease. Some authors also stated
that feeding of tender leaves and water treated
leaves induce grasserie disease in silkworm (Siva
Prakasham 1996; Basarajappa and Savanurmath
1997 and Elumalai et al. 2001). But almost 20%
tender leaves are found in a mulberry shoot of 65-
70 days. So by providing a mulberry shoot with
tender leaves in the latter stages may also save
20% of leaves which have great economic value.
Differential feeding has a great impact on different
season of rearing.

Since silkworms do not drink water, they get their
moisture from the leaves. So the supplied leaf must
be fresh. Leaf quality often mainly implies leaf
moisture content, thereby ignoring other nutritive
components (Bongale et al. 1997; Friend 1958;
and Waldbauer 1968). Several scientists have also
reported highlighted the importance of dietary
moisture content and reported importance of leaf
moisture content in relation to the performance of
silkworm (Narayana Prakash et al. 1985 and Paul
et al. 1992). So, during dry summer when moisture
comes too lower than the optimum, effect of tender
leaf feeding and using of even water treated leaves
may become significant to raise the humidity of
rearing bed as well as moisture content of silkworm
larvae. At the same way adoption of shoot rearing
may also help to maintain proper moisture in the
rearing bed because leaves remain fresh for a longer
duration due to attachment with the twigs. Shoot
rearing also can save labour, time, leaf, number of
bed cleaning and rearing space in late stage and
it also helps to maintain hygienic condition in the
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rearing bed (Sekharappa et al. 1993; Mathur 1997).
But concept of shoot rearing is still not popular in
West Bengal at farmers level (Chattopadhyay et al.
2004). Sarkar et al. (2020) suggested that during
dry summer [November- April] shoot with tender
leaves will be beneficial for the growth of silkworm.
But in West Bengal there is a trend to feed shoot
to silkworm by clipping the tender leaves in later
stages. Almost 20 % tender leaves are found in
a mulberry shoot of 65-70 days. So by providing
a mulberry shoot with tender leaves in the latter
stages not only help to enrich the commercial
characteristics of cocoon but also saves 20% of leaves
which have great economic value.

Even During the dry summer particularly in the
month of February farmers of West Bengal face lot
of problems in terms of availability of mulberry
leaves in the mulberry garden. Growth of mulberry
plant is also minimal at that period. So farmers
may use succulent tender leaves of mulberry plant
in huge quantities. Sarkar et al. (2008), Trivedi et
al. (2008) suggested that tender leaf contains high
moisture, immature and blunt tip of pubescence
with high protein content. So it is more palatable to
silkworm than other maturity level of leaves. Sarkar
et al. 2008, 2012 suggested that the most of the larval
and cocoon characters were recorded significantly
higher in tender leaves fed batches followed by
medium leaves fed batches. Performance of shoot
feeding in late instar is also effective. According to
him significantly higher post cocoon parameters
viz. average filament length, nonbreakable filament
length; renditta and raw silk recovery percentage
etc. were recorded in tender leaf fed batches.
Sarkar et al. 2008, 2012 also suggested that interms
of qualitative analysis of leaf tender leaf is more
nutritious than other maturity level of leaves. Sarkar
et al. 2008, 2012, 2020 and Sarkar and Majumdar
2016 suggested that both in dry summer and wet
summer performance of mature leaf and mature
shoot fed batch was worst. Basu et al. (1995) also
found that performance of mature leaf fed batch
was least in terms of all the commercial characters of
silkworm among different maturity level of leaves.

Singh et al. (2006) suggested that certain physical
factors in the environment are known to affect
the physiology of the insects. According to them
high temperature and high humidity plays an
important role on insect and increase susceptibility
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to pathogens. Silkworms are also susceptible to
viral infection like Bombyx mori Nuclear Poly
Hedrosis Virus (NPV) with decrease or increase
in temperature (25°C). They have also suggested
that silkworm fed with mulberry containing low
proteins, sucrose or high cellulose tends to more
susceptible to viral infections.

But during wet summer when moisture goes above
than the optimum, feeding of silkworm larvae with
high moisture content leaves and even water treated
leaves may become detrimental to the growth of
silkworm larvae particularly in late stage when
silkworm larvae require less moisture (Ueda 1982).
It is also true that feeding silkworm larvae with
completely dry leaves is also not possible during
rainy season. Talebi et al. (2002) in Iran indicated
that moisture contents can be increased more than
1% when fresh mulberry leaves dipped in water
for 15 and 30 minutes respectively and as well as
he mentioned improvement of all the traits when
silkworms were fed with highly moisture content
leaves. Sarkar et al. 2008, 2012 indicates that in
case of feeding of water treated larvae to silkworm
larvae, high moisture content leaf is suitable for
silkworm larvae at dry summer but water in the
surface of the leaf may be harmful for silk worm
larvae. So, it is important to feed silkworm larvae
by just shaking the water from surface of the leaf
or dry the leaves for few minutes. The study also
reveals that if wet leaves are dried for some time, it
helps to increase the moisture percentage of leaves.
It is also helpful to improve the cocoon characters.

Sarkar et al. (2015) suggested that there is no
negative effect of using Amaranthus spp. as
intercrop of mulberry on the quality of mulberry
leaf. Sarkar et al. (2018) also suggested that the
development and reproduction of insects are
greatly influenced by a variety of nutritional and
climatic factors. These factors may exert their
effects on insects either directly or indirectly. Under
natural conditions organisms are subjected to a
combination of nutritional and climatic factors, and
it is this combination that ultimately determines
the distribution and abundance of a species. This
paper discusses and reviews the effect of differential
feeding on the commercial characters of Mulberry
silkworm (Bombyx mori L) which helps to select
appropriate technique of feeding during the course
of silkworm rearing.
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Differential Feeding Technique in West Bengal

West Bengal is the major traditional silk producing
state of India. It is the third largest silk producing
state of our country. In West Bengal rearing season
is divided mainly in two parts i.e. dry summer
and wet summer. November to April comes under
dry summer (except a very brief period of winter)
where temperature is higher than optimum and
humidity is lower than optimum. May to October
comes under wet summer where temperature
and humidity both are higher than environment.
Mulberry is the sole food plant of Bombyx mori.
Mulberry crop span is 70 days. So five leaf harvests
as well as five rearings of silkworm are done in a
year. November crop (winter or Agrahani), February
crop (spring or Falguni) and April crop (summer or
Baishaki) come under dry summer where June-July
crop (Rainy or Shrabani) and August-September
crop (autumn or Aswina) come under wet summer
(Das et al. 1994, 2006; Sarkar et al. 2008, 2012; Sarkar
and Majumdar 2016 and 2017).

Differential Feeding Technique in Dry
Summer

The silkworm Bombyx mori is essentially
monophagous and survives solely on the mulberry
leaves (Morus spp.). Mulberry is a highly
heterozygous and vegetatively propagated species
that is prone to prolonged juvenile period. Since the
quality of silk production is directly proportional
to the quality of leaves used as the exclusive feed
for these worms, leaf quality is of utmost importance
in sericulture. Sarkar et al. (2008) suggested that in
S-1635 mulberry variety which considers as ruling
mulberry variety in West Bengal tender leaves
contained 79.59% leaf moisture, 82.41% moisture
retentions capacity after 6 hours, 49.78 mg/gm of
total soluble sugar and 30.82 mg/gm of total soluble
protein followed by medium leaf which contained
72.92% leaf moisture, 74.91% moisture retentions
capacity after 6 hours, 47.22 mg/gm of total soluble
sugar and 28.67 mg/gm of total soluble protein.
Mature leaf contained 67.13% leaf moisture, 70.02%
moisture retentions capacity after 6 hours, 45.34 mg/
gm of total soluble sugar and 27.63 mg/gm of total
soluble protein respectively (Table 1). This study
suggested that tender leaf is more nutritious than
other maturity level of leaves. The nutrient quality
of mature leaf is very poor. This observation is

Online ISSN : 2230-732X



Studies on the Effect of Different Types of Feeding on the Commercial Characters of Mulberry...

LJAEB

Table 1: Qualitative evaluation of different maturity level of mulberry leaves of S-1635 mulberry variety
(Sarkar et al. 2008)

Different Maturity Leaf moisture content Moisture retention Total soluble sugar Total soluble protein
level of leaves capacity (after 6 hour) (mg/gm of fresh leaf) (mg/gm of fresh leaf)
Tender leaf 79.59% 82.41% 49.78 30.82
Medium leaf 72.92% 74.91% 47.22 28.67
Mature leaf 67.13% 70.02% 45.34 27.63
SE+ 0.3714 0.4114 0.2771 0.034
CDat5 % 1.30 1.44 0.970 0.119

almost similar to the observations laid by
Rangswamy et al (1976), Bongale et al. (1991) and
Patil (2002). According to them the top tender leaves
are nutritionally richer compared to medium,
matured and over matured leaves. They also
reported that the maximum values of leaf moisture,
protein, sugar contents and moisture were recorded
with tender leaves, which gradually depleted at
varied degrees with increasing maturity levels
among the varieties. It is well known fact that
silkworm cannot drink water separately; it takes
water only from leaf. On the other hand protein is
important because it helps in synthesis of silk and
helps in production of silkworm eggs. Carbohydrate
acts as a source of energy in Silkworm and it also
helps in synthesis of fats. So, feeding of tender
leaves to silkworm larvae assumes greater
importance. But in tropical and subtropical belt of
India particularly in West Bengal at farmers’ level
there is a trend to feed silkworm with medium to
mature leaves by clipping the top tender leaves
particularly in late stages. There is a strong belief
is working behind the activity. The belief is that
tender leaf feeding during late age causes grasserie
disease. Even same belief was also reported from
some certain scientists (Sivaprakasham (1996)
Basarajappa and Savanurmath (1997) Elumalai et al.
(2001)) but Sarkar et al. 2008 and 2012 clearly proved
that there is no relation between tender leaf feeding
and occurrence of grasserie disease. He also
suggests that tender leaf fed batch showed highest
effective rate of rearing and lowest melting
percentage particularly in dry summer in West
Bengal. Actually the main reason behind the
occurrence of grasserie disease is not clear till date.
Kawakami, K (2001) suggested that high (28-35°C),
low (10-20°C) temperature and humidity (below
70%) as well as drastic changes in temperature and
humidity during the rearing may cause grasserie
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disease in silkworm. On the other hand Nataraju et
al. (2005) suggested that silkworm Bombyx mori
appears normal and shows no symptoms or change
in appetite during more than two third of incubation
period in case of grasserie disease of silkworm
(Caused by Bombyx mori nuclear polyhedrosis
virus). He also suggested that the signs and
symptoms caused by the nuclear polyhedrosis virus
in general are not apparent for several days. Usually
the first symptoms appear 5-7 days post infection.
But in the present investigation author found
grasserie infected larvae even in 1% instar itself. So,
who knows grasserie may occur due to transovarial
transmission? Sarkar et al. (2008) clearly suggested
that November to April when humidity is relatively
lower in the environment, it is better to feed
silkworm with succulent tender leaves. Tender
leaves contain more moisture, more soluble sugar,
more soluble protein and having more moisture
retentions capacity will be helpful for silkworm
rearing to maintain more moisture in the rearing
bed. Sarkar et al. (2012) again suggested that tender
leaf fed batch significantly showed better
performance in respect of all the characters, he
suggested that profuse use of tender leaves during
dry summer increased the cocoon yield/100 DFLs
(55.72 kg) significantly than control batch (47.26 kg)
for the cross breed NxNB4D2 (Table 2). As a whole
the study results concluded that filament length
could be increased if the worms are fed with the
leaves of good moisture and protein content (Table
3). Sarkar et al. (2012) also suggested that when
silkworm was fed with tender leaves throughout
larval stages and only during late larval stage
during November, February and April, it showed
high effective rate of rearing and less melting
percentage (Table 2). It clearly indicates that there
is no relation behind tender leaf feeding and
occurrence of grasserie in silkworm larvae. On the
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Table 2: Effect of feeding of different maturity level of leaves during late larval instar of silkworm on yield and
cocoon characters (Race- NxNB4D2, Season-November, February and April (Average of three seasons) (Sarkar et
al. 2012)

10 full grown Larval duration Effective Rate Single

Single  gpell  Melting Yield/100

Treatment larval weight in 5" instar of Rearing by Cocoon Wt Shell wt. Ratio % (%) DFLs (K.g)
(gm) (hrs.) number (gm) (gm)

Control 46.07 142.4 8070.86 1.55 0.2650 17.052 4.58 47.26

(conventional leaf

feeding

Tender leaf 50.02 134.4 8276.33 1.79 0.328 18.25 413 55.72

Medium leaf 49.08 142 8204.8 1.62 0.2831 17.47 4.51 49.71

Mixing of tender, 47.33 145.06 7971.33 1.565 0.2681 17.13 5.05 48.11

medium and

coarse leaves

Mature leaf 46.03 149.06 7774.86 1.54 0.2618 17.003 741 43.30

Over mature leaf 45.16 152 7617.16 1.48 0.2463 16.57 8.272 3991

Shoot Rearing 49.01 141.6 8206.1 1.63 0.2852 17.48 4.502 49.725

CV% 0.1248 1.8391 0.1028 1.3463 1.1213 0.2081 0.6121 0.1200

SE+ 0.0148 0.7659 2.4129 0.0064 0.0009 0.0120 0.0093  0.0163

CD at5 % 0.0537 2.3755 7.3759 0.0298 0.0029 0.0343 0.0290  0.0581
3% 3% *% *% ** 3% 3% 3%

Significance level

** Significant at 1% level.

Table 3: Effect of feeding of different maturity level of leaves during late larval instar of silkworm on reeling
characters (Race- NxNB4D2, Season-November, February and April (Average of three seasons) during dry
summer (Sarkar ef al. 2012)

Treatment

Average filement Non breakable

Renditta Raw Silk

Denier Reelability

length (m) filament length (m) (kg) Recovery (%) (%)
Control (conventional leaf feeding 654.10 546.89 2.05 9.048 66.32 74.83
Tender leaf 748.83 623.35 2114  8.44 67.02 75.30
Medium leaf 688.52 582.11 2.083  8.69 66.84 75.053
Mixing of tender, medium and 665.38 556.30 2.049 9.02 66.35 74.93
coarse leaves
Mature leaf 550.76 455.73 2.02 9.42 66.19 74.81
Over mature leaf 515.26 421.7 1964  9.68 65.27 73.93
Shoot Rearing 689.47 579.58 2.07 8.683 66.85 75.06
CV% 0.7900 0.7806 0.8029  0.3907 0.0796 0.0802
SE+ 1.6134 1.3422 0.0055 0.010 0.016 0.019
CD at5 % 4.5789 3.5371 0.0157 0.03234  0.05518 0.0692

- - o - % %

Significance level

** Significant at 1% level.

other hand tender leaf fed batch showed least
percentage of gattine (swalpa) infected larvae in the
rearing bed during November, February and April.
Tender leaf fed batch also showed least larval
duration in 5" instar (Table 2). This indicates that
leaf consumption is comparatively less in tender
leaf fed batch. Because during fifth instar silkworm
larvae almost consume 80% of total leaves. So, any
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less in the duration of 5" instar directly help to
curtail the total leaf requirement. This result is
supported by the findings of Narayanan, 1967 Basu
et al. (1995), Raja Shekhar gouda and Laksmikanth
(1998), Vage and Ashoka (2000) and Rahamathulla
(2003). It is true that it is not possible to provide
huge amount of tender leaves in late instar. But
efforts should be taken to irrigate mulberry land
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frequently to keep maximum moisture in the
mulberry leaves. Sarkar et al. (2020) indicates that
during dry summer [November- April] shoot with
tender leaves will be beneficial for the growth of
silkworm (Table 4 and 5). But in West Bengal there
is a trend to feed silkworm larvae with shoot by
clipping the tender leaves from the shoot. There is
a strong belief is working behind the activity. The
belief is that tender leaf feeding during late age
causes grasserie disease (Sivaprakasham (1996)
Basarajappa and Savanurmath (1997) Elumalai et al.
(2001)). But the present investigation clearly proved
that in dry summer feeding silkworm larvae with

LJAEB

tender shoot improved the commercial characteristics
of cocoon. Almost 20 % tender leaves are found in
a mulberry shoot of 65-70 days. So by providing a
mulberry shoot with tender leaves in the latter
stages not only help to enrich the commercial
characteristics of cocoon but also saves 20% of leaves
which have great economic value. It is normal
practice at farmers level to feed silkworm with shoot
consisted of mature leaves which is inferior in terms
of all nutritional characters (Rangswamy et al.
(1976), Bongale et al. (1991) and Patil (2002)). But
Sarkar et al (2020) clearly indicates that performance
of matured shoot fed batch is worst (Table 4 and 5).

Table 4: Effect of feeding of different maturity level of mulberry shoots during late larval instar of silkworm on
yield and cocoon characters (Race- NxNB4D2, Season-November, February and April (Average of three seasons)
(Sarkar et al. 2020)

10 full grown Larval

Effective Rate

Single Single g1}l Melting Yield/100

Treatment larval weight .duration in 5% of Rearing by Cocoon Wt Shell wt. Ratio % (%) DFLs (K.g)
(gm) instar (hrs.) number (gm) (gm)
T, 46.108 142.4 8073.6 1.561 0.2664 17.071 4.286 47.388
T, 53.299 130.4 8347 1.806 0.3313 18.348 3.786 57.095
T, 50.108 138 8287.2 1.628 0.2847 17.49 4.165 50.695
T, 48.78 141.6 7974.4 1.585 0.2715 17.132 6.004 47.502
T, 46.051 144.4 7789 1.549 0.2640 17.049 7.354 43.359
T, 49.01 141.6 8206.1 1.63 0.2852 17.48 4.502 49.725
CV% 0.0837 1.8701 0.1041 1.4362 1.2617 0.1828 0.5733  0.1000
SE+ 0.0148 0.7659 2.4129 0.0064 0.0009 0.0120 0.0093  0.0163
CDat5 % 0.0371 2.3651 7.6430 0.0211 0.0032 0.0288 0.0266  0.0444
SlgniﬁCanCe 3% *% 3% 3% *% *% 3% *%
level

** Significant at 1% level.

Table 5: Effect of feeding of different maturity level of mulberry shoots during late larval instar of silkworm on
reeling characters (Race- NxNB4D2, Season-November, February and April (Average of three seasons)
(Sarkar et al. 2020)

Treatment Average filement Non breakable Denier Renditta Raw Silk Reelability
length (m) filament length (m) (kg) Recovery (%) (%)
T, 655.74 548.639 2.054 9.041 66.349 74.834
T, 774.27 643.714 2.162 8.227 67.411 75.39
T, 714.177 589.916 2.1 8.673 67.202 75.186
T, 678.702 569.854 2.072 8.896 66.554 74.99
T, 633.398 520.246 2.055 9.152 66.379 74.876
T, 689.47 579.58 2.07 8.683 66.85 75.06
CV% 0.8440 0.8882 0.7141 0.3784 0.0629 0.0655
SE+ 1.6134 1.3422 0.0055 0.010 0.016 0.019
CDat5 % 5.2920 4.6281 0.0135 0.0301 0.0381 0.0445
*% *3% *% *3% *% 3%

Significance level

** Significant at 1% level.

T0- Control (conventional leaf feeding method); T1- Tender shoot feeding for entire 4" and 5" instar; T2- Medium shoot feeding for entire 4"
and 5™ instar; T3- Mix types of shoot(Tender shoot feeding upto 2" day and subsequently mature shoot with out tender leaf in 4™ instar and
Tender shoot feeding upto 3 days in 5" instar followed by mature shoot without tender leaf in last 3 days); T4-Feeding mature shoots without
Tender leaves for entire 4" and 5" instar; T5- Normal shoot feeding for entire 4" and 5" instar.
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Performance of tender, medium and mix shoot fed
batch and normal shoot feeding during November
to April in late instar was better than conventional
leaf feeding suggested that shoot feeding is always
beneficial than individual leaf feeding particularly
in later stage. He has also suggested that almost
double man days are required in individual leaf
feeding as compared to shoot fed batch (Table 6).
Sarkar, 2020 also reported that If we analyze
comparative economics between individual leaf fed
batch and shoot fed batch, we can see an around
% (13200-7500) = 5700/ can be saved to rear 100 dfls
silkworm in normal shoot feeding as compared to
individual leaf feeding in terms of utilization of
labour (Table 6). This observation is similar to
observation laid by Mathur (1997). He suggested
that a total of 27 man days can be saved for 100
DFLs rearing and approximately 54.86% cost on
cocoon production can be reduced by adopting
shoot feeding method. Sarkar, 2020, Sarkar and
Majumdar 2016 also suggested that in case of shoot
feeding silkworm larvae crawl on shoot one above
another and in this way they can get rid from

diseased larvae, litter, waste leaves etc. In this way
shoot rearing also helps to maintain hygienic
condition in the rearing bed. But Chattopadhyay et
al. (2004) suggested that proper concept of shoot
rearing is completely absent at farmers level in the
three traditional district. So it is important to adopt
shoot rearing technique at farmers’ level in West
Bengal. For proper conducting of shoot rearing it is
important to adopt three tier system of shoot rearing
at farmers’ level. Present investigation clearly
indicates that shoot rearing is highly advantageous
to get good cocoon crop at farmers’ level. So it
definitely helps for sustainable development in
Sericulture Industry. Sarkar et al. (2012) also suggests
Feeding larvae with leaves which were water
dipped and dried for entire larval instar and feeding
larvae with leaves which were water dipped and
dried in late larval instar showed significantly better
performance than conventional leaf feeding method
in dry season. It clearly suggested that high
moisture in leaf significantly improve quantitative
character of cocoons (Table 7 and 8). This observation
is also similar to the observation laid by

Table 6: Comparative economics of individual leaf feeding (T0) and normal shoot feeding (T5) (For IV* &Vt
Instar, 100 dfls) (Sarkar et al. 2020)

Items Mandays.* required for Individual Cost @3 300/day Mandays r.equired for Cost @300/
leaf feeding shoot feeding manday

Leaf Harvest 18 5400 14 4200

Rearing 26 7800 11 3300

Total 44 Mandays 13200 25 Mandays 7500

*1 Manday = 8 hours.

Table 7: Effect of feeding of water treated mulberry leaves during different larval instars on yield & cocoon
characters of silkworm (Race NxNB4D2) Season-November, February and April (Average of three seasons) during
dry summer (Sarkar ef al. 2012)

10 full grown Farvha.l duration Effectlv.e Rate  Single Single Shell Melting Yield/100
Treatment larval weight in 5™ instar of Rearingby = Cocoon Wt Shell wt. .
Ratio % (%) DFLs (Kg)
(gm) (hrs.) number (gm) (gm)
T, 46.108 142.4 8073.6 1.561 0.2664 17.071 4.286 47.388
T, 45.874 130.4 7032.2 1.563 0.2604 16.662 15.801  37.877
T, 51.111 142 8229.4 1.806 0.3308 18.317  3.492 56.259
T, 45.337 137.6 6928.7 1.56 0.2556 16.389 16.032  36.288
T, 50.11 146.8 8202.1 1.825 0.3233 17.717  3.618 55.712
T, 49.157 142.4 8196.2 1.788 0.3155 17.651 3.682 55.346
CV% 0.0687 1.6019 0.0803 1.1110 0.9403 0.2086  0.4970  0.1055
SE+ 1.3030 1.5124 0.0040 0.021 0.044 0.0166  0.0102  0.6905
CD at 5% 0.0296 2.0239 5.6250 0.0168 0.0024 0.0325  0.0350  0.0457
SlgniﬁCaHCe level *3% *% A% *% *o% *3% *% *%
** Significant at 1% level.
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Table 8: Effect of feeding of water treated mulberry leaves during different larval instars of silkworm on reeling
character (Race NxNB4D2) Season-November, February and April (Average of three seasons) during dry summer
(Sarkar et al. 2012)

Treatment Average filement Non breakable Denier Renditta Raw Silk Reelability
length (m) filament length (m) (kg) Recovery (%) (%)

T, 655.74 548.639 2.054 9.041 66.349 74.834
T, 643.32 540.108 2.043 9.309 65.458 72.391
T, 755.956 635.636 2.136 8.456 67.214 75.404
T, 618.678 515.264 2.035 9.336 64.379 72.358
T, 740.91 621.548 2.127 8.528 67.099 75.292
T, 724.468 604.792 2.081 8.66 66.382 74.813
CV% 0.5913 0.7732 0.7734 0.4243 0.0673 0.0752
SE+ 1.9648 0.0069 0.0006 0.0104 0.01209 0.026
CD at 5% 3.6742 4.0233 0.0144 0.0339 0.0401 0.0502

A% *%

Significance level

*% *% *3% 6%

** Significant at 1% level.

TO-Control; T1- Feeding larvae with immediately water dipped leaves for entire larval instar; T2-Feeding larvae with leaves which were water
dipped and dried for entire larval instar; T3- Feeding larvae with immediately water dipped leaves only in late larval instar; T4-Feeding larvae
with leaves which were water dipped and dried in late larval instar; T5-Feeding larvae with immediately water dipped leaves in early instar.

Naryanprakash et al. (1985) who reported that
assimilated food converted into body tissue and
conversion efficiency decreased with decreasing
dietary moisture content in mulberry leaves and
also shell weight and fibroin content of the cocoons
increased with increasing dietary moisture. Paul et
al. (1992) also reported that absolute consumption
and growth rate per day per larva, the quantity of
dry matter consumed and digested, the values of
efficiency of conversion of ingested and digested
food and final larval weight increased with
increasing percentage of leaf water and approximate
digestibility increased progressively upto 70% leaf
moisture but was reduced at the control dietary
water level (76.6% leaf moisture). It was found that
when the leaves were water dipped for 15-20
minutes its moisture percentage was increased even
upto 2-3%. In West Bengal dry summer is very
important in relation to rearing point of view
because particularly November and February crop
are considered as best crops for silkworm rearing
in West Bengal ((Das et al. 1994, 2006; Sarkar et al.
2008, 2012; Sarkar and Majumdar 2016 and 2017).
It is due to prevailing of comparatively lower
temperature in the environment during that time
in West Bengal as we know exposing of high
temperature particularly during 4™ and 5" instars
are harmful for silkworm rearing (Ueda et al. 1962;
Shirota 1992; Tazima and Ohuma 1995). But due to
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less rainfall, comparatively low humidity in rearing
room as well as in rearing bed are prevailing in
November and February crop in West Bengal. To
overcome this problem it is important to feed
silkworm larvae with profuse amount of tender
leaves. Sarkar ef al. (2006) and Trivedi et al. (2008)
also suggested that due to presence of immature
and blunt type of pubescence, tender leaves are
more favourable and palatable for silkworm larvae.
It is true that it is not possible to provide huge
amount of tender leaves particularly in late instar.
But efforts should be taken to irrigate mulberry land
frequently to keep maximum moisture in the
mulberry leaves.

Differential Feeding Technique in Wet
Summer

But reverse trend is usually seen in wet summer
where feeding silkworm larvae with tender leaves,
tender shoots and with water treated leaves in
late age become detrimental to silkworm larvae
(Table 9-14). Ueda, 1982 indicated that during late
instars silkworms started to release water and 50%
of released water used in solidification of silk.
According to him 4™ and 5" instar of silkworm
larvae considered as stage of water releasing. He
also reported during spinning a great amount of
water is discharged. Amount of water released
during 3 days before the end of silk spinning is
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46 liter by 20,000 larvae (7.8 liter for urination, 4.5
liter in the form of fecal matter, 10.7 litre through
respiration and 23 liter for silk solidification) so in
wet summer where humidity is usually higher in
the rearing room, it is important to feed silkworm
larvae with medium to mature leaves (Table 9 and
10) which contains comparatively less moisture
and it is also necessary to maintain comparatively
less humidity in the rearing room and as well as
in mounting room. This may also considered as

combined effect of nutritional as well as climatic
factors (Bhattacharyya et al. 2017; Sarkar et al. 2018).
But November to April (dry summer) and June to
September (wet summer) performance of mature
leaf and mature shoot fed batch was worst (Table
2 & 3, Table 4&5, Table 9 & 10 and Table 11 & 12).
Sarkar et al. (2020) suggested that performances of
exclusive tender shoot feeding and mature shoot
feeding are not beneficial to silkworm larvae in wet
summer) which also affects performances of mixed

Table 9: Effect of feeding of different maturity level of leaves during late larval instar of silkworm on yield and
cocoon characters (Race- NxM12 (W), Season-June —July and August-September (Average of two seasons) during
wet summer (Sarkar ef al. 2008)

10 full grown Larval

Effective Rate

Single  Single

Treatment larval weight duration in 5" of Rearingby Cocoon Shell wt. Is{gteili % i\;;ltlng YDII?]{i/(llgog)
(gm) instar (hrs.) number Wt (gm) (gm) ’
Control (conventional  36.756 138 8060.5 1.12 0.1614 14412 457 33.01
leaf feeding
Tender leaf 42.332 130 7970.6 1.056 0.1521 14.409 6.335 28.477
Medium leaf 39.18 136.8 8124.6 1.144 0.1744 15.247 4.216 34.545
Mixing of tender, 38.153 138.8 8021.4 1.120 0.1602 14.312  5.018 31.02
medium and coarse
leaves
Mature leaf 36.293 144 7817.9 0.923 0.1307 14.162 7.324 23.615
Over mature leaf 35.239 146 7607.9 0.882 0.1230 13.952  8.341 2241
Shoot Rearing 39.19 136.4 8126.6 1.154 0.1760 15.257  4.206 34.555
CV% 0.1091 1.7611 0.0878 1.8466 2.1089 0.2572  0.6291 0.1526
SE+ 1.2830 1.5174 0.0043 0.024 0.046 0.0168 0.0132  0.5915
CD at5 % 0.0373 2.1880 6.2690 0.0175  0.0029 0.0337 0.0322  0.0402

*% %%

Significance level

3% 3% *% *% *%

** Significant at 1% level.

Table 10: Effect of feeding of different maturity level of leaves during late larval instar of silkworm on reeling
characters (Race- NxM12 (W), Season-June-July and August-September (Average of two seasons) during wet
summer (Sarkar ef al. 2008)

Treatment Average filement Non breakable Denier Renditta Raw Silk Reelability
length (m) filament length (m) (kg) Recovery (%) (%)
Control (conventional leaf 41547 315.61 1.667 10.654 61.483 66.721
feeding
Tender leaf 409.94 310.42 1.653 10.957  61.137 66.693
Medium leaf 466.18 366.173 1.765 10.025 61.753 67.914
Mixing of tender, medium and 412.35 314.35 1.666 10.718 61.380 66.620
coarse leaves
Mature leaf 407.16 307.41 1.59 11.398 60.462 66.464
Over mature leaf 391.27 277.41 1.518 11.638  59.41 65.408
Shoot Rearing 467.18 367.17 1.775 10.015 61.763 67.924
CV% 1.1294 1.4250 1.6194 0.3790 0.0783 0.0822
SE+ 1.8638 0.0079 0.0004 0.0102 0.01019 0.027
CDat5% 4.3247 4.1552 0.0241 0.0366 0.0429 0.0493

A% %%

Significance level

*3% ** *3% *3%

** Significant at 1% level.
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Table 11: Effect of feeding of different maturity level of mulberry shoots during late larval instar of silkworm
on yield and cocoon characters (Race- NxM12 (W), Season-June-July and August-September (Average of two
seasons) (Sarkar et al. 2020)

10 full grown Larva-l . Effectiv.e Rate Single Single Shell Melting  Yield/100

Treatment larval weight duration in 5™ of Rearing by Cocoon Wt Shell wt. . o 1o
. Ratio % (%) DFLs (K.g)

(gm) instar (hrs.) number (gm) (gm)
T, 36.756 138 8060.5 1.12 0.1614 14412 457 33.01
T, 42.44 126 7998.8 1.113 0.1603 14.41 5.312 32.176
T, 39.185 132.8 8126.2 1.184 0.1810 15295  4.215 34.362
T, 38.171 136.8 8121.4 1.162 0.1736 14.947  5.006 33.69
T, 36.413 140.8 7847.3 0.972 0.1395 14.362 7313 25.435
T, 43.109 140.8 4514.8 1.169 0.1777 15209  55.154 10.76
CV% 0.1127 1.9646 0.0969 1.7743 2.1490 0.2506  0.6515 0.1772
SE+ 0.0148 0.7659 2.4129 0.0064 0.0009 0.0120  0.0093 0.0163
CD at5 % 0.0394 2.4034 7.0582 0.0178 0.0031 0.0333  0.0312 0.0510

*3% 3% *%

Significance level

*3% *3% *3% *3% *3%

** Significant at 1% level.

Table 12: Effect of feeding of different maturity level of mulberry shoots during late larval instar of silkworm
on reeling characters (characters (Race- NxM12 (W), Season-June-July and August-September (Average of two
seasons) (Sarkar et al. 2020)

Treatment ﬁ\;;l;&;ig(englement fl\ill(;;l;;iall:;z; (m) Denier Renditta (kg) EZZ‘;S:_I; %) Reelability (%)
T, 41547 315.61 1.667 10.654 61.483 66.721

T, 413.1 310.42 1.66 10.85 61.366 66.703

T, 486.18 388.633 1.768 9.984 61.771 67.92

T, 442.35 333.326 1.67 10.498 61.747 67.182

T, 408.2 307.42 1.598 11.248 60.512 66.586

T, 495.21 388.598 1.779 9.985 63.619 69.72

CV% 1.1796 1.6416 1.6230 0.4696 0.0727 0.1176

SE+ 1.6134 1.3422 0.0055 0.010 0.016 0.019

CD at5 % 4.6335 4.9298 0.0246 0.0453 0.0404 0.0714

3% 3%

Significance level

3%

3% *% *%

** Significant at 1% level.

T0- Control (conventional leaf feeding method); T1- Tender shoot feeding for entire 4" and 5" instar; T2- Medium shoot feeding for entire 4"
and 5™ instar; T3- Mix types of shoot (Tender shoot feeding upto 2" day and subsequently mature shoot without tender leaf in 4" instar and
Tender shoot feeding upto 3 days in 5" instar followed by mature shoot without tender leaf in last 3 days); T4-Feeding mature shoots without
Tender leaves for entire 4" and 5" instar; T5- Normal shoot feeding for entire 4" and 5" instar.

shoot fed batch where tender and mature shoots
are given separately (Table 11 & 12). But in case of
normal shoot feeding due to presence of all types of
leaves i.e., tender, medium and mature provides a
balanced diet to silkworm larvae in wet summer and
yields better results (Table 11-12). Sarkar et al. 2008;
Sarkar et al. 2020 suggested that during wet summer
(May to October) it is better to feed silkworm with
medium leaf, medium shoot and even feeding
silkworm larvae with normal shoot may also helpful
for sericultural farmers. But in both in dry summer
and wet summer performance of mature leaf and
mature shoot fed batch was worst. So matured
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and over matured garden can be regarded as the
worst garden in terms of quality point of view. In
wet summer there is always probability of wetting
of mulberry leaves due to heavy rain, in this case
Sarkar et al. (2008) suggested that to feed silkworm
larvae by just shaking the water from surface of
the leaves or by drying the leaves for few minutes.
He also suggested that during June to September
(wet summer) feeding larvae with leaves which
were water dipped and dried for entire larval instar
and feeding larvae with leaves which were water
dipped and dried in late larval instar gave better
result than control (Table 13 and 14). It indicates
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Table 13: Effect of feeding of water treated mulberry leaves during different larval instars on yield & cocoon
characters of silkworm (Race- NxM12 (W), Season-June-July and August -September (Average of two seasons)
during wet summer (Sarkar ef al. 2008)

10 full grown -Larva.l duration Effectlv.e Rate  Single Single Shell Melting  Yield/100
Treatment larval weight in 5" instar of Rearing by = Cocoon Wt Shell wt. . o/ 1o
Ratio % (%) DFLs (Kg)
(gm) (hrs.) number (gm) (gm)
T, 36.70 138 8062.20 1.11 0.159 14.36 4.58 32.50
T, 35.26 126.4 6462.25 1.04 0.147 14.12 20.91 21.39
T, 39.08 134 7988.6 1.13 0.171 15.14 5.30 32.79
T, 35.17 129.6 6153.86 1.03 0.146 14.059  26.16 18.34
T, 39.01 138.8 7940.5 1.12 0.165 14.83 5.43 32.64
T, 39.23 134.4 7992.9 1.19 0.182 15.24 5.09 33.37
CV% 0.1572 1.6885 0.090 2.2386 22062 02796 03302 02114
SE+ 0.012 0.677 2.071 0.006 0.001 0.010 0.009 0.017
CD at 5% 0.525 2.0315 6.1586 0.0224 0.0032  0.0366  0.0336  0.0526

*% *3% *%

Significance level

*% 3% % % %

** Significant at 1% level.

Table 14: Effect of feeding of water treated mulberry leaves during different larval instars of silkworm on reeling
character (Race- NxM12 (W), Season-June-July and August -September (Average of two seasons) during wet
summer (Sarkar ef al. 2008)

Treatment Average filement  Non breakable Denier Renditta Raw Silk Reelability
length (m) filament length (m) (kg) Recovery (%) (%)

T, 411.68 310.67 1.65 10.67 61.45 66.67
T, 379.44 283.19 1.57 12.38 58.68 63.24
T, 459.35 356.16 1.66 10.20 61.50 66.97
T, 351.62 263.65 1.57 12.48 58.15 63.08
T, 440.49 333.82 1.61 10.61 61.45 66.91
T, 468.99 370.17 1.64 10.09 61.53 67.16
CV% 1.1436 1.6067 0.9512 0.3598 0.0717 0.0750
SE+ 1.249 1.472 0.004 0.012 0.013 0.016
CD at 5% 4.1625 4.4264 0.0134 0.0385 0.0386 0.0434

3% *%

Significance level

3% 3% 3% 3%

** Significant at 1% level.

TO-Control; T1- Feeding larvae with immediately water dipped leaves for entire larval instar; T2-Feeding larvae with leaves which were water
dipped and dried for entire larval instar; T3- Feeding larvae with immediately water dipped leaves only in late larval instar; T4-Feeding larvae
with leaves which were water dipped and dried in late larval instar; T5-Feeding larvae with immediately water dipped leaves in early instar.

that even in rainy season farmers can provide wet
leaves to silkworm by shaking the water from the
surface of the leaves. In both dry summer and wet
summer feeding larvae with immediately water
dipped leaves in early instar gave good result
(Table 7 & 8 and Table 13 & 14). This indicated
that during early stage feeding of leaves even
with water in surface cannot cause any harm to
silkworm. Feeding larvae with leaves immediately
water dipped for entire larval instar and feeding
larvae with immediately water dipped leaves in late
larval instar showed inferior results in terms of all
commercial characters in both dry summer and wet
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summer (Table 7 & 8 and Table 13 & 14). Sarkar et
al. (2011) suggested that double feeding is highly
useful in wet summer. The main reason is that
during wet summer in West Bengal comparatively
higher humidity is available. So two feeding/day
becomes sufficient. It also helps to make rearing tray
hygienic. Generation of waste material during latter
stages can also be easily handled due to less number
of feeding. Besides that due to less entry of persons
in the rearing room, chances of contamination also
become less. Double feeding is highly economic
interms of management of labour and other rearing
operations. It also helps to reduce the cost of rearing
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Table 15: Effect of feeding frequency on yield and cocoon characters of Bombyx mori L (Average of June-July and
August-September crop) (Sarkar et al. 2011)

10 full grown Farva.l duration Effectiv.e Rate Single Single Shell Melting Yield/100
Treatment larval weight in 5" instar of Rearing by Cocoon  Shell wt. Ratio % (%) DFLs (K.g)
(gm) (hrs.) number Wt(gm) (gm)
Frequency of feed 36.756 138 8066.5 1.12 0.1614 14412 457 33.01
4/day (Control)
Frequency of feed 36.66 138 8063.9 1.104 0.158 14312 4.598 32.998
3/day
Frequency of feed 36.243 144.8 8053.8 1.093 0.1566 14401  4.93 32.472
2/day
CV% 0.7742
SE+ 0.0069
CD at 5% 4.2233
Significance level NS * NS NS NS NS NS NS

NS-Non Significant.

Table 16: Effect of feeding frequency on reeling characters of Bombyx mori L (Average of June-July and August-
September crop) (Sarkar et al. 2011)

Average filement Non breakable . . Raw Silk Reelabilit
Treatment lengtl?(m) filament length (m) Denier Renditta (kg) Recovery (%) (%) Y
Frequency of feed 4/  415.02 315.61 1.667 10.654 61.483 66.721
day (Control)
Frequency of feed 3/  407.89 305.74 1.647 10.703 61.425 66.637
day
Frequency of feed 2/  409.14 309.62 1.65 10.951 61.131 66.520
day
Significance level NS NS NS NS NS NS

operations. It is estimated that almost 50% curtle in
labour is possible through double feeding method
than normal four feeding/day method. He also
stated that except larval duration not even a single
character varies significantly when silkworm larvae
are fed with two feedings instead of four feedings
in wet summer (Table 15 & 16). Larval duration is
slightly higher in case of double feeding method
than other treatments (Table 15 & 16). Sarkar et al.
2008; Sarkar and Moorthy 2012; Sarkar et al. 2018
and 2020 suggested that, it is very difficult to rear
silkworm larvae due to prevailing of both high
temperature and high humidity in West Bengal
during wet summer so this is usually considered as
unfavourable season for silkworm rearing in West
Bengal. Generally if humidity is increased by 4 %,
temperature is decreased by ldegree centigrade
but in West Bengal during wet summer both high
temperature and high humidity are prevailing
which is completely adverse for silkworm rearing
(Ueda et al. 1962; Shirota 1992; Tazima and Ohuma
1995). Besides that due to high rainfall, fluctuation
of temperature is also happening during this time
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which is also harmful for silkworm rearing. But in
contrast, due to sufficient rainfall luxuriant growth
of mulberry leaves is found during wet summer in
west Bengal. So, proper feeding technique should
be followed to curtail extreme climatic condition
upto some extent during wet summer and help the
farmers to ensure the proper utilization of mulberry
leaves.

FUTURE STRATEGY

But both in dry summer and wet summer whatever
the conditions newly hatched larvae should fed
with tender leaves. Because Ueda (1982) again
reported that newly hatched larvae content only
72% moisture but within II instar water content of
the body rises up to more than 80%. So, it is very
important to feed chawki worms with very high
moisture content mulberry leaves. Only feeding
of high moisture content leaves can help chawki
worms to raise its body water content from 72%
to 80% or above. High moisture in the body help
chawki worms to digest the food. Besides that
When silkworm larvae may be fed with tender
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leaves even during late larval stage during dry
summer (November, February and April crop).
There is no relation behind tender leaf feeding and
occurrence of grasserie in silkworm larvae, it may
be helpful to feed silkworm larvae with tender leaf
in dry summer because it reduced the occurrence of
gattine (swalpa) infected larvae in the rearing bed
during November, February and April crop which
is generally happened due to feeding of dry leaves
to silkworm larvae. Tender leaf feeding also reduce
the larval duration in 5" instar. This indicates that
leaf consumption is comparatively less in tender
leaf fed batch. Because during fifth instar silkworm
larvae almost consume 80% of total leaves. So any
less in the duration of 5" instar directly help to
curtail the total leaf requirement. This study also
revealed that by using tender leaf we can save 20
% of tender leaves in late instar particularly in dry
summer which is generally clipped by Sericultural
farmers of tropical and subtropical belt of India as
well as in West Bengal in late larval instar before
providing mulberry shoots to silkworm larvae.
Advocating of shoot rearing also saves labour, time,
leaf, number of bed cleaning and rearing space
in late stage so it definitely helps for sustainable
development in Sericulture Industry. Present study
also indicates that double feeding is highly useful in
wet summer. Double feeding is highly economic in
terms of management of labour and other rearing
operations. In rainfed Zone where leaf yield of
mulberry is comparatively less and comparatively
higher spacing is maintained between mulberry
plants, (Setua 2006) marginal and sub marginal
farmers can advocate the technique of intercropping
(growing of two or more crops simultaneously on
the same area of land for increasing the returns
per unit area of land) to make Sericulture more
remunerative. Sarkar et al. (2015) suggested that
there is no negative effect of using Amaranthus
spp- as intercrop of mulberry on the quality of
mulberry leaf. Bioassay indicated that mulberry
leaves harvested from the plots where mulberry
was grown with Amaranthus spp. did not affect
the growth of silkworm larvae and yield of cocoon
significantly and it was possible to earn an excess
of ¥ 4700 in one ha of land without affecting the
quality of leaves and as well as health of silkworm
larvae. The study also indicated that intercropping
of mulberry with Cajanus cajan increased the
fertility of soil and could generate an income of
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% 20000/ha/year without affecting the leaf yield
and larval health. Varshney (1985), Gurunadaha
Rao (1986), Satapathy et al. (1987) also reported
that intercropping of mulberry with various
leguminous crop not only increase the income but
also increase the fertility status of soil as well as
nutritional quality of mulberry leaves. November
is the best season for crossbreed rearing in West
Bengal due to prevailing of comparatively lower
temperature in the environment but for crossbreed
rearing in November, it is important to prepare
seed crop of its bivoltine component in September,
but due to climatic disadvantages it is not possible
to rear bivoltine seed crop in September in most
part of West Bengal, it is the major disadvantages
of sericulture in West Bengal (Chattopadhyay and
Sarkar 2006 and 2008). So it is important to develop
bivoltine seed zone in West Bengal to ensure supply
of bivoltine seed cocoon throughout the year.
Mulberry leaf is the sole food material of silkworm
Bombyx mori L. Though in West Bengal mulberry
can be grown throughout the year and soil of West
Bengal also favours growth of mulberry but farmers
are reluctant to maintain proper planting technique,
proper spacing, proper application schedule of
manures, fertilizers, water etc (Sarkar et al. 2018). So
it is important to improve the quality of mulberry
leaves by adopting proper measures. In dry summer
when growth of mulberry plant is limited, frequent
irrigation is necessary to maintain proper moisture
in the mulberry field which ultimately helps to
produce profuse quantity of mulberry leaves
with high moisture content which are essential
for silkworm rearing in dry summer. During wet
summer due to sufficient rainfall luxuriant growth
of mulberry leaves is found in west Bengal but due
to high rainfall, fluctuation of temperature is also
happening during this time which is also harmful
for silkworm rearing. So, proper feeding technique
should be followed during that time to curtail
extreme climatic condition upto some extent and
help the farmers to ensure the proper utilization of
mulberry leaves.
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