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Executive Summary

SL HEADING DETAILS
No.
1 Research Project Title | Contribution of sericulture to the GSDP of Assam
2 | Need of the Study GSDP is a reflection of economic development of the
state and its determinate per capita income is a suitable
measure of the well-being of its people. The study
would help to prepare a standard methodology for
calculation of the contribution of sericulture to the
GSDP Assam. It will assess the annual production of
silk and income of different workers related with
activities of sericulture Muga, Eri and Mulberry in
Assam.
3 | Objectives of the Study e To prepare a standard methodology for the
calculation of state income from the silk and
Silk Industry of Assam.

e To collect data on income from various
sources of sericulture activities in Muga,
Mulberry and Eri silk production in Assam
from silk farmers, rearers, reelers, spinners,
weavers and entrepreneurs, etc.

e To assess the annual production of Muga,
Mulberry, Eri and silk in Assam.

e To study and estimate the Market Rates for the
different transition phase products of silk
production and their by-products.

e To evaluate the various value addition
activities in raw silk and silk yarn production
and the income and employment generated
from them.

4 | Research Methodology | Research Design: Exploratory cum Descriptive

research.

Sample Size: 3106 units (Eri- 2301, Muga- 571,
Mulberry- 234)

Sample unit: Individual household.

Sampling Technique: Quantitative

Xiv




5 Research Tool The questionnaire consists of five sections as,
Identification of respondent, Time taken for every
activity of sericulture, Food plantation input & output,
rearing of silkworm input & output, Reeling/spinning
input & output.

6 | Geographical Area Confined within the state of Assam (covering 17
districts namely Kamrup, Goalpara, Barpeta, Tinsukia,
Jorhat, Nagaon, Darrang, Sivasagar, Charaideo,
Majuli, Golaghat, Lakhimpur, Dhemaji, Dibrugarh,
Dima Hasao, Karbi Anglong and Morigaon.

7 | Time Period The study was for 11 months from February 2023 to
March 2024
8 | Analysis Techniques Counts, Percentage, Mean, SPSS programming
(& Inferential
Statistics)
9 | Pictorial Bar Diagram.
Representations of
data
10 | Finding / Conclusion/ | -As below-
Recommendations
Major Findings
Eri Culture:

e The total average input cost of Food Plantation of Eri per household was found to be
Rs. 672.41. The total average output cost of Food Plantation of Eri per household was
Rs. 6987.00.

e In the case of rearing of silkworm, the total average input cost of Eri per household was
found to be Rs. 3047.39. The total average output cost of rearing of silkworm per
household in Eri was Rs. 11672.19.

o The total average input cost in the case of Eri spinning per household was found to be
Rs. 6766. The total average output cost of Eri spinning per household was Rs. 13316.10.

e Itis observed from the study that, there are 754 numbers of Eri rearers and 532 numbers
of Eri spinners.

e A total of 1.3 kgs of Eri cocoons on an average is required to produce 1 kg of Eri raw
silk.

e The average price of Eri raw silk yarn was found to be Rs. 1751.34.

e Annual production of Eri cocoons was 7364.700 (‘000 Kg).

XV



Annual production of Eri Raw Silk was 4516.16 (‘000 Kg).
GVI (Gross Value Input) =224.71 Cr.

GVO (Gross Value Output) = 745.97 Cr.

GVA (Gross Value Addition) for Eri was found to be 521.26 Cr.

Muga Culture

The total average input cost of Food Plantation of Muga per household was found to be
Rs. 2651.92. The total average output cost of Food Plantation of Muga per household
was Rs. 4292.84.

In the case of rearing of silkworm, the total average input cost of Muga per household
was found to be Rs. 7580.16. The total average output cost of rearing of silkworm in
Muga per household was Rs. 32471.76.

The total average input cost in the case of Muga Reeling per household was found to
be Rs. 112206.21. The total average output cost of Muga reeling per household was Rs.
1,58,988.

It is observed from the study that, there are 463 numbers of Muga rearers, 244 numbers
of Muga reelers.

A total of 4500-6500 numbers of Muga cocoons on an average is required to produce 1
kg of Muga raw silk. The average price of Muga raw silk yarn was found to be Rs.
21337.48.

Annual production of Muga cocoons was 10208.726 (Lakh Nos.)

Annual production of Muga Raw Silk was 204.17 (‘000 Kg).

GVI=155.03 Cr.

GVO =281.50 Cr.

GVA (Gross Value Addition) for Muga was found to be 126.47 Cr.

Mulberry Culture

The total average input cost of Food Plantation of Mulberry per household was found
to be Rs. 1134.13. The total average output cost of Food Plantation of Mulberry per
household was Rs. 1764.07.

In the case of rearing of silkworm, the total average input cost of Mulberry per
household was found to be Rs. 2744.90. The total average output cost of rearing of
silkworm in Mulberry per household was Rs. 8851.82.
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e The total average input cost in case of Mulberry Reeling per household was found to
be Rs. 2504.54. The total average output cost of Mulberry reeling per household was
Rs. 10670.09.

e It is observed from the study that, there are 220 numbers of Mulberry rearers, 49
numbers of Mulberry reelers.

e Atotal of 10-15 kgs of Mulberry cocoons on an average is required to produce 1 kg of
Mulberry raw silk. The average price of Mulberry raw silk yarn was found to be Rs.
2962.14.

e Annual production of Mulberry cocoons was 264.229 (‘000 Kg).

e Annual production of Mulberry Raw Silk was 33.194 (‘000 Kg).

e GVI=12.61Cr

e GVO=4441Cr

¢ GVA (Gross Value Addition) for Mulberry was found to be 31.80 Cr.

Total Gross Value Addition (GVA) generated from Sericulture sector (Eri, Muga &
Mulberry) was found to be 679.53 Cr.

xvii



1 INTRODUCTION
1.1 Background

There are three major natural fibres available in the world silk, wool and cotton. Among the three
fabrics, silk is considered the “queen of silk” because of its elegance and softness, and cotton is
considered the “king of textile”. Silk is a product of the worm. It is the protein fibre produced
by the silkworm. Silkworm takes an average of three days to spin this fibre to protect themselves
in their critical stage of life, which is known as cocoon. Sericulture is the mix of art and science
that raises silkworms for silk production. It is a labour-intensive and farm-based activity with
minimum technology. At present, it exists as a small-scale cottage industry, and sericulture also
offers a very successful opportunity for sustainable employment and economic growth in our

state.

Presently, India and China are the two main producers of silk. India, with the production of
35,468 MTs of silk, is the second largest producer of silk in the world after China. (5) India is
the only country that produces and consumes all five commercial crops: Eri, Muga, Mulberry,
Tropical Tasar, and Oak Tasar. India has developed the international market for silk goods
through its own design, weaving, and structure. Both exports and domestic demand run the
market for silk in India. Silk cloth is very famous in the markets for ceremonies, weddings,
religious purposes, festivals, etc. In present times, silk is counted as a luxury item in India, as
the price of silk is higher than that of other fabrics. The tribal people of Madhya Pradesh, Bihar,
and Orissa were mainly engaged in Tasar production. For Eri production, states like Assam,
Manipur and Meghalaya were only confined. Most importantly, Assam has a monopoly over the

world for Muga silk.

Sericulture is a long process, starting from an egg to a mature moth. Activities are traditionally
practised by the rural people, along with their cultural rules and regulations, which come from
their ancestors. Major activities of sericulture are plantation for growing silkworms, rearing of
silkworms for the production of pupae and cocoons, and reeling and spinning to produce the

final yarn. After that, we got the finished products made out of yarn through weaving.

Assam was traditionally famous for its cottage industry, especially for spinning and weaving.
Pat or pure silk production is essentially confined to Assam. Assam produces about 10% of
India's total natural silk production. Assam also produced Muga, the golden silk. It produced

approx. 210 MT raw Muga silk in 2021-22. One Muga research centre has been opened in Boko,



and another is in Jorhat. The Jorhat unit has a training centre attached to it. Assam is also Eri's

main producer. In the year 2021-22, it produced approx. 5420 MT raw Eri silk.
1.2.  Conceptual Framework

1.2.1. Concept of National Account

National accounts broadly include the output, input, and income of the economic players of
society, and they also compare their economy to the others. As a whole, national accounts help
implement better and more consistent accounting methods to measure the economic activity of
a nation. There has been a standardised system of National Accounts (SNA) to enable the
international comparisons of complete methods of accounts. To maintain the statistical standards
in relation to economic activities, the Government of India maintains an organisation named
Central Statistical Organisation (CSO).

The Central Statistics Office is responsible for conducting activities like National income
accounting, Annual Survey of Industries, Economic Census, Human development statistics,
Gender statistics, Imparting training to officials, etc. The headquarters of the Central Statistical

Office is located in New Delhi.

1.2.2. Concept of Gross Domestic Product

Gross Domestic Product (GDP) is the value of final goods and services produced in the economy
within a specific time period. GDP can be calculated in three ways: production approach, Income
approach and Expenditure approach. GDP per capita works as an indicator of the standard of
living, which can be calculated consistently and widely. GDP can be used for inter-country or
inter-state comparisons. When GDP is calculated in current prices, then it’s known as nominal
GDP, and on the other hand, if GDP is calculated in any given year with prices being constant,
then it is known as real GDP. India witnessed GDP growth of 6.0 per cent to 6.8 per cent in 2023-
24,1

Similarly, Gross State Domestic Product (GSDP) is also a measure in monetary terms, which
comprises the sum of all finished goods and services produced during a given period and given
geographical boundaries of the state. The state domestic product is compiled of activities from

three sectors primary, secondary and tertiary sectors of the economy.

GDP is Compiled by the National Statistics Office (NSO), Ministry of Statistics and Programme
Implementation (MOSPI), at the national level at current prices & Constant prices (2011-12)



prices and Gross Domestic Product (GSDP) is compiled by DE&S as per the methodology &
guidelines specified by the NSO, (MOSPI)*.

1.3. Sericulture Types

Sericulture is an agro-based industry. As an agro-based cottage industry, sericulture fits very
well into the rural structure of Assam, where sericulture is the prime occupation. There are
generally two types of silk: mulberry and non-mulberry. Non-mulberry silk can further be

classified into Eri, Muga, and Tasar.

There are four significant types of silk of commercial importance, obtained from different

species of silkworms, which in turn feed on a number of food plants. These are:

Table 1: List of Scientific names of silk with host plant name

SI. No. Types of silk Scientific name Host plant Silkworm
1 Mulberry Silk Bombyx Mori Mulberry Mulberry silkworm
2 Eri Silk Philosania Ricini Castor, Kesseru Eri silkworm
3 Muga Silk  Antheraea Assamensis Som, Soalu Muga silkworm
4 Tasar Silk Antheraea Mylitta Asan, Arjun  Oak Tasar silkworm

Different silk is produced by the different varieties of silkworms feeding on distinct host plants.
The above-mentioned table is about the scientific names of the silk and their respective host

plants.
1.3.1. Eri

For eri silk, the Brahmaputra valley and the hills play an essential role. The host plants for eri
silk are available in the North—Eastern region of the country. It is considered a subsidiary cottage
industry for the tribal people living in that region. Eri culture is unevenly distributed in both the
hilly and plain areas of Assam. More than 70% of cocoons can be harvested in large-scale rearing

with suitable care.
1.3.2. Muga

The silk that shines like Gold, Muga silk, is the gift of mother nature, extracted from a special
silkworm only found in the country's Northeastern region. Muga silk is the pride of Assam. It is

estimated that more than 75% of all Muga cocoons of the Northeast are procured from the



Kamrup district for cocoon trading, yarn production, fabric weaving, and silk cloth marketing.

Assam was well known for the production of high-quality muga silk since ancient times.
1.3.3. Tasar

Tasar rearing is mainly done in the open area by using wild silkworms. This is still in a primitive
stage in Assam. Tasar is mainly famous in the states like Jharkhand, Chattisgarh, Orissa,
Mabharastra, West Bengal and Andhra Pradesh. Tasar production can be performed in the forest

areas of the village as the activities related to it do not need any electricity or any machines.
1.3.4. Mulberry

Mulberry silk is most common in Assam, also known as pat silkworm in Assamese. Pat or pure
silk is specially confined to Assam. Mulberry silk is reared on only mulberry leaves; also,
mulberry silk is bivoltine in nature. Different silkworms may be identified on the basis of the
geographical conditions of the respective place. In Assam, there are few castes of people whose

main occupation is the rearing of silkworms.
1.4. Stages Of Production

Sericulture is the process of cultivating silkworms and extracting silk from them. All four types
of silkworms have different host plants based on their respective agro-climatic conditions, but
the life cycle of silkworms is almost the same for all four types of silkworms.The stages of

production are as follows

Figure 1: Stages of sericulture activities

There are four major sericulture activities: 1) Food plantation, 2) Silkworm rearing, 3)
Reeling/Spinning 4) Weaving. Each activity is concerned with different stages of the sericulture
process. Every activity needs different skills with different natures of work. Food plantation is a
land-based activity and is related to agrarian families. Regarding rearing the silkworms, the

activity can be done indoors and outdoors, depending on the silkworm. Most people with land



engaged in agricultural activity; therefore, to some extent, sericulture provides employment

opportunities to landless people.

The sericulture process starts with the cultivation of respective host plants. The baby leaf is fed
to the caterpillars. For Muga silkworm, som or soalu plants need to be cultivated. Similarly, Eri
and Tasar cultivators have to come up with keseru, castor and arjuna, sal respectively. The time
taken for the first harvest is different for every host plant. In terms of castor plants, it takes three
months of plantation to make the first harvest of the leaf, and after that, it depends on the growth
and maturity of the leaf. On the other hand, keseru leaf can be harvested after two years of

plantation.

At first, the moth lays eggs; when these eggs hatch, the host plants and leaves are fed to the
caterpillar. Within a small amount of time, as within one month, the caterpillars get 10,000 times
heavier than when they hatched. For Eri, mulberry rearing is an indoor activity, and for Muga,
Tasar rearing is an outdoor activity. Silkworms are fed very frequently, and their body weight
increases so fast as they pass through different stages of life cycle like egg, larva, pupae and
moth. After rearing, when caterpillars mature, they are ready to spin the silk cocoon. The cocoon
is prepared by the liquid that comes out from the two glands of the silkworm’s head. Liquids get
solidified when they come into contact with the air. Following the stages, the caterpillar
transforms into pupae and then develops into a cocoon. Then, the moth comes out from the
cocoon. Cocoons are dipped into the boiling water to get the silk filament. In order to continue
the lifecycle, some amounts of the cocoons are allowed to be developed into moths, which is
required for egg production for the next season. Then, with the help of reeling or spinning, we

get the final good, which is yarn.

1.5. Objectives of the study

This study is undertaken to study the contribution of sericulture to the GSDP of Assam with the

following main objectives of the study:

I.  To prepare a standard methodology for the calculation of state income from the Silk
and Silk Industry of Assam.

Il.  To collect data on income from various sources of sericulture activities in Muga,
Mulberry, and Eri silk production in Assam from silk farmers, rearers, reelers,
spinners, weavers, entrepreneurs, etc.

I1l.  To assess the annual production of Muga, Mulberry and Eri silk in Assam.



1.6.

VI.

VII.

VIII.

To study and estimate the Market Rates for the different transition phase products of
silk production and their by-products.
To evaluate the various value-addition activities in raw silk and silk yarn production

and the income and employment generated from them.

Definitions

Sericulture: Sericulture is the process of rearing of silkworms for the production of
Raw Silk.

Silk: Silk is a protein fibre produced by silkworms for spinning cocoons. The purpose
of the cocoon is to provide a protective casing to the silkworm during the most critical
period of its life i.e. the pupal stage.

Reeling: The process of unwinding of continuous filaments from cocoons in the form
of yarn is known as Reeling.

Spinning: The process for producing single yarn out of discontinuous filament of
cocoons. The process by which silkworms produce cocoons is known as spinning.
Host Plant Cultivation: The host plant of silkworms plays a significant role as the
nutrient content of different food plants influences the larval growth of silkworms,
which ultimately influences the economic traits such as yield, cocoon weight, shell
weight, silk percentage of the cocoon and the quality of the silk yarn.

Grainage Operation: Processing of seed cocoons for production and supply of quality
seeds (egg) in desired quantities is technically known as Grainage activities.

Rearing: In this process, silkworms are reared at appropriate temperatures and
humidity to get silk threads from cocoons.

Cocoon Formation: Several caterpillars form a protective layer around pupa, and this
covering is known as the cocoon. When silkworm turns mature, it becomes translucent
and yellowish in colour. The silkworm is now beginning to enclose itself in a layer of
defence. The protective coating or covering is known as a cocoon.

Disease Free Laying’s (DFL): A DFL is defined as Disease Free Laying which is a
group of eggs laid out by a moth, which has been certified as disease-free. Normally, it
consists of 200 healthy eggs.

Value-added products: Value-added products mean raw products that have been

modified or enhanced to have higher market value or longer shelf life.



XI. By product: The meaning of By-Product is something produced in an industrial or
biological process in addition to the principal product.

XIl.  Nursery bed: A nursery is a place where seedlings, saplings, trees, shrubs and other
plant materials are grown and maintained until they are placed in a permanent place.
Seedlings at early stages deserve special attention, which is only possible in nurseries.

XIll.  Quantity: The amount or number of a material or abstract thing is not usually estimated
by spatial measurement. The amount can be calculated in terms of Grams or kilograms.

XIV. Rate: A measure, quantity, or frequency, typically one measured against another
quantity or measure. A fixed price is paid or charged for something. The rate can be
calculated on a per-gram or per-kg basis.

XV.  Value: The regard that something is held to deserve; the importance, worth, or

usefulness of something.
1.7.  Geographical Coverage

The state of Assam is the Northeastern region of India, located in the tropical latitudes (24.3"N
and 28”N) and eastern longitudes (89.5"E and 96.1"E). It has an area representing 2.39 % of the
total area of the country. It is surrounded by hills and mountains on its north, east, south and
west. it is adjacent to the Weast Bengal and Bangladesh plains. The major rivers Brahmaputra
and Barak flow through the deep valleys of the north and south, representing the state's central
part. In Assam, there are 31 administrative districts. The districts are equipped with basic features
such as rivers, hills, forests, etc. As the current study is a large-scale survey, it covered seventeen
districts that were actively engaged in sericulture activities. Districts selected for the study were
Goalpara, Kamrup, Darrang, Morigaon, Karbi Anglog East, Dima Hasao, Cachar, Golaghat,
Jorhat, Lakhimpur, Majuli, Sivsagar, Dibrugarh, Tinsukia, Nagaon, Dhemaji, Udalguri. The
present study has surveyed the above-mentioned seventeen districts spread across five
administrative divisions named North Assam Division, Lower Assam Division, Central Assam
Division, Upper Assam Division, and Barak Valley Division, respectively. The data have been

Divided respectively. In Fig 2, we have shown selected districts for the study.



Figure 2: Selected Districts for Sericultural Study
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1.8. Limitations of the study

The obstacles that were faced during the survey were provided below:

1. Geographical constraints as scattered locations in hilly regions have affected the
fieldwork.

Price fluctuation of different sericulture products have affected the total input and
output for the study.

There have been significant challenges in recruiting enumerators. The specialist
knowledge is essential for accurate data collection but finding field workers with this
expertise proved to be a time-consuming task for the study team.

Due to very low production level of Tasar silk has resulted in lack of primary data from
field observation. Furthermore, researchers also encountered difficulties in sourcing

secondary data.




2 RESEARCH METHODOLOGY

The methodology provides the philosophical and operational groundwork for the process
adopted to carry out any research. The procedure by which researchers conceptualise describe
and explain their work and predict phenomena is called research methodology. The present
study is based on the use of both the primary and secondary data that has been collected to
accomplish the objectives set out for the study. Prior to conducting the actual field research,
the research team was involved in planning and reviewing the existing literature to develop the
theoretical framework. Data collection is followed by data analysis, where the collected data

are classified, tabled, and analysed.

The study used a two-pronged approach to collect relevant data on sericulture activities. The
approach consisted of a quantitative survey of households using structured schedules and a

qualitative survey using interviews with the key informants.
2.1. Quantitative Survey

The quantitative survey has been carried out using the structured schedules designed and
developed by the research team. The research tool for the quantitative survey is divided into

several sections which cover various aspects such as:

A. Identification
B. Time taken for every activity of sericulture.
C. Food plantation (Annual basis)
C1. Input
C2. Output
D. Rearing of silkworm (Annual basis)
DI. Input
D2. Output
E. Reeling/Spinning (Annual basis)
El. Input
E2. Output

The research tool was administered to household respondents who engaged in any one or more
of the sericulture activities. The process of selecting households is explained in the sampling

design section.



2.2. Qualitative Survey

Key informant interviews were used in the study to elicit qualitative information and to have a
broad understanding of issues related to the sericulture sector. A semi-structured interview

schedule was prepared to conduct the key informant interviews.
2.3. Pilot Study

The sericulture schedule has been pre-tested in the district of Morigaon in April 2023.
Morigaon district has 15 Sericulture Circle. The survey was conducted in two villages, namely
Bangfor and Bangthai. Bangfor village comes under Nellie Sericulture Circle, and Bangthai
comes under Dhupguri Circle. Both of these circles are Eri Concentration Centres. The pilot
survey consisted of a household survey with fifteen (15) respondents who were selected
randomly. Ten (10) respondents were from Bangfor village, and five (5) were from Bangthai
village. All the respondents included in the survey belonged to Scheduled Tribes with

agriculture as their primary source of income.

The pilot study aims to detect any ambiguities in the schedule. After the pre-testing, some
questions were reformulated, as some respondents encountered difficulties and/or were

confused with some of the questions asked.
2.4. Stakeholder Meeting

A stakeholder meeting allows everyone interested in a project to come together. The purpose
of the stakeholder meeting is to foster collaboration among different parties involved in the
study. With this objective in mind, a stakeholder meeting was organised on 7 July 2023 at the
conference hall of the office of the Directorate of Economics & Statistics, Guwahati. The

following stakeholders attended the meeting.

e Officials of the Directorate of Economics and Statistics, Govt. of Assam
e Officials of the Directorate of Sericulture, Govt. of Assam

e Experts from the field of sericulture

e Retailers of sericulture products and

e Sericulturist
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The various stakeholders' views have been considered while preparing the report.

Figure 3: Stakeholder Meeting

2.5. Population of the Study

The population of the study includes all families engaged in sericulture activities. This includes
families involved in both pre-cocoon and post-cocoon activities. The pre-cocoon activities
involved food plantation, grainage operation, rearing of silkworms and cocoon formation. On
the other hand, post-cocoon activities involve reeling for Eri and mulberry and spinning for
Muga silk. As 0f 2021-22, there are 299936 families engaged in sericulture activities, of which
239810 families are involved in Eri culture, 31653 in Muga culture and 28473 in mulberry
culture, respectively. The district-wise list of families for the year 2021-22 is given in

ANNEXURE I
2.6.  Sample Size- Quantitative Study

One of the key factors of the study is to estimate an optimum sample size. An optimum sample
size fulfils the requirements of efficiency, representativeness, reliability and flexibility. Hence,
while deciding the sample size, the researcher has considered the desired precision and
acceptable confidence level to arrive at the optimum sample size. The following statistical

formula was used to estimate the survey sample of households.

z2xpx(1-p)
e2

z2 xpx(1-p)
e2 xN )

n:
1+(

where,
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n = Sample size

N = Population Size

z = The value of standard variate at a given confidence level. It is assumed at 2.33 for a 98%
confidence level.

P = Sample proportion. It is estimated that the value of p is 0.5, in which case ‘n’, will be the
maximum and the most conservative sample size.

I-p=0.5thatis q

e = Acceptable error. It is estimated at 0.02, which is a sample size with a 2% margin of error.

(2.33)2%(.5)x(1-.5)
(.02)2
(2.33)2 x(.5)x(1-.5)
(.02)2 x299936

= 3345
)

n:
1+(

N=1299936 (Total number of families engaged in Eri, Muga and Mulberry in sampled districts)

As per the above statistical formula, the sample size required for quantitative survey at 98%

confidence level and 2% margin of error is 3345.
2.7. Sampling Methodology

A multi-stage mixed sample design has been adopted for the sericulture household survey. For
the selection of the sample, both probability and non-probability sampling methods were
adopted. Under non- probability sampling method purposive sampling has been used whereas,
under probability sampling method simple random sampling without replacement (SRSWOR)

method has been used.
2.7.1. First Stage Sampling- Selection of Districts

The first stage of the sampling is to select a large primary sampling unit, that is, districts. As
per the Statistical Handbook, Assam 2022, there are 8627 sericulture villages spread across 31
districts of Assam. Using the SRSWOR method, 50% of the districts have been selected for the

survey. The list of selected districts is given in Table 2.
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Table 2: List of Selected Districts

SI. No. District Name SI. No. District Name
1 Goalpara 10 Lakhimpur
2 Kamrup 11 Majuli
3 Darrang 12 Sivsagar
4 Morigaon 13 Dibrugarh
5 Karbi Anglong East 14 Tinsukia
6 Dima Hasao 15 Nagaon
7 Cachar 16 Dhemaji
8 Goalghat 17 Udalguri
9 Jorhat
2.7.2. Second Stage Sampling- Selection of Sericulture Circle

Each district is segregated into several sericulture circles based on the sericulture activities.
Sericulture circle is a cluster of villages engaged in sericulture activities determined by the
Department of Sericulture, Govt. of Assam. The research team has collated the list of all
sericulture circles from the office of the Assistant Director of Sericulture of the sampled
districts. Two sericulture circles were selected from each district using purposive sampling
techniques. The sericulture circles are selected in consultation with the officials of the

respective district’s office of the Assistant Director of Sericulture.
2.7.3. Third Stage Sampling- Selection of Sericulture Village

In the third stage, a minimum of three villages are selected from each sericulture circle. The

selection is done using simple random sampling without replacement method.
2.7.4. Final Stage Sampling- Selection of Sericulture Household

The ultimate stage unit is the households engaged in one or more of the sericulture activities
involving plantation, rearing or reeling/spinning in either Eri, Muga and mulberry. The final

stage of sampling is done using the SRSWOR method.

Table 3: Sampling Methods

Type of sampling methodology adopted Four-stage mixed sampling
Number of districts covered 17 (50% of all districts of Assam)
Number of sericulture circles surveyed 17*%2=34 (2 sericulture circles per district)
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Number of villages surveyed 34*3=102 (3 villages per sericulture circle)

Total sample size targeted 102*33=3366

Actual sample size achieved 3106

2.8. Sample size- Qualitative Study

The study involves qualitative data collection method with key informants (KI). Qualitative in-
depth interviews were conducted with key informants. While conducting interviews with the
experts (key informants), the purposive sampling method was employed. Key informants were
identified from sericulture sector. The selection of Key Informants was made on the basis of
their experience, expertise and background knowledge on the subject. Table 4 summarises the

details of respondents of key informant interviews of the study.

Table 4: Summarises the details of respondents of key informant interviews of the study

SI1. No. Designation of Interviewee(s) Number of respondents
1 Director of Sericulture, Govt. of Assam 1
2 Joint Director of Sericulture, Govt. of Assam 1
3 Principal, Sericulture Training Institute, Titabor 1
4 Retd. Joint Director of Sericulture 1
5 Assistant Director of Sericulture 6
6 Sericulture Demonstrator 8
TOTAL 18

2.9. Training of Field Teams

The enumerators who were going to administer the survey underwent one-day of training on
various aspects related to the study, especially about conducting the fieldwork. The training
involved the purpose of the study, ethical considerations that should be taken into account and
applied during the survey in fieldwork, and detailed question-by-question analysis of the

prepared questionnaire.

The training was conducted in offline mode. The session began with an introduction to
sericulture and its various activities. Then, the survey was explained to the enumerators after
the introductory session. Each section of the survey tool was discussed in detail. The various

questions/doubts raised by the enumerators were clarified, and suggestions were noted.
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2.10. Fieldwork and the data collection

To boost the process of data collection, we have appointed different enumerators for different
districts. The field team comprised nineteen enumerators with some other assistants. All the
enumerators could write, read and speak the local language and Hindi. Some of them had prior
experience conducting similar surveys. To administer the field progress, RGVN employees
monitored the work of enumerators. Employees were tasked with recruiting enumerators and
training them directly. Thus, the enumerators were in direct contact with our research team to
ensure the authenticity or originality of data and that data was collected as per the highest
quality norms. The research team directed the study and closely monitored the entire process
of data collection. The research team was present at the enumerator training and supervised the

fieldwork thoroughly.

2.11. Data processing

After the completion of fieldwork, the data entry was conducted by the experienced operator
under the direct supervision of the research team. All the data were coded, cleaned and
validated before it was processed for analysis. The raw data were stored in the excel format,

which was converted to the SPSS for analysis purposes.

2.12. Quality Control

To bring quality information, different strategies have been adopted to control the fieldwork.
Enumerators, Research teams, and Official staff were engaged to carry out the fieldwork
properly. Raw data were stored in Excel format, which was converted into SPSS format at the
time of analysis. Each enumerator is directly led by our research assistant team for the
fieldwork activities. All questionnaires were scrutinised at the end of the day. A double check

was also undertaken to ensure the enumerators had missed no vital information.
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3. ANALYSIS AND FINDINGS

3.1. Introduction

The analysis and findings have been explained on the basis of data collected for the study from
selected districts of Assam, as mentioned in the geographical coverage. The following findings
were noted from the survey results. The survey was conducted using a schedule where every
activity of sericulture practices has been included. These include both pre-cocoon and post-
cocoon food plantation, grainage operation, rearing of silkworms, cocoon formation and

reeling/spinning.

3.1.1. Pre-cocoon activities
e Food plantation consists of the cultivation of host plants whose leaves are used as
silkworm feed.
e Grainage Operation consists of selection, storage, preservation of seed cocoons and
production of quality disease-free silkworm seeds.
e Rearing of silkworms relates to promoting their growth.
e Cocoon Formation refers to the protective covering made by silky threads that cover

the larva of a moth. The cocoon is basically a silk-spun protective coating.

3.1.2. Post-cocoon activities
e Reeling/Spinning refers to the extraction of silk filaments from the silkworm cocoons.
These activities were incorporated in the schedule, with two tables marked as input and output.

Input and output table for each and every activity would enable us to determine the amount of
income generated from the respective activities carried out in sericulture.

The percentage of respondents engaged in different activities is shown as follows:

Table 5: Percentage of respondents engaged in different activities of Sericulture.

Sericulture Activities Percentage of respondents engaged in
different activities
Food Plantation (Pre-Cocoon Activities) 93%
Grainage Operation (Pre-Cocoon Activities) 87%
Rearing (Pre-Cocoon Activities) 87%
Cocoon Formation (Pre-Cocoon Activities) 93%
Reeling/Spinning (Post cocoon Activities) 27%

Source: Field Survey
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3.2.  Socio-economic demographic profile
The profiling of the respondents started with their understanding of their socio-economic
characteristics, where social structure, main source of income, and sericulture practices were
captured. It was found that the majority of the respondents belonged to the category of Scheduled
Tribe (ST), accounting for 50.6% of the respondents, followed by Other Backward Class (OBC),
accounting for 40.6% of the respondents, Scheduled Cast (SC) category with 4.5% of
respondents and 4.3% of the respondents belonged to the GEN category. It was seen that the
majority of the main sources of income of respondents came from agriculture. The respondents
were engaged in different sericulture practices, as 74.1% of the respondents were engaged in Eri
sericulture practices, and the lowest number of respondents engaged in Mulberry sericulture

practices (7.5%).
3.3. Different sericulture activities
The following section describes the input and output from different one by one:

3.3.1. Activities involved - Eri

Table 6: Time taken in Pre-Cocoon stages for Eri

Pre-Cocoon Activities Time is taken for every activity
Food Plantation (Castor) 3-6 (In Months)
Grainage Operation 11-30 Days
Rearing of Silkworm 16-40 Days
Cocoon Formation 3-8 Days

Source: Field Survey

From Table 6, we have seen that it takes nearly 3 to 6 months for castor food plantation. For
the rearing purpose it needs castor plantation from seed sowing in nursery bed up to the
harvesting. We also observed that it takes 11-30 days for grainage operation, 16-40 days for

rearing of silkworms and 3- 8 days for cocoon formation in the case of pre-cocoon activities.

Table 7: Time taken in post-cocoon stages for Eri

Post-Cocoon Activities Time taken for every activity
Spinning 6-30 Days
Cycles practised in a year 1-8 times

Source: Field Survey
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From Table 7, we have seen that in the case of post-cocoon activities, spinning takes nearly 6
to 30 days for production of 1 kg yarn; on an average, 1 to 8 cycles were practised by the

farmers for Eri culture.

3.3.2. Activities involved - Muga

Table 8: Time taken in Pre-Cocoon stages for Muga

Pre-Cocoon Activities Time taken for every activity
Food Plantation (Som) 3-7 Years
Grainage Operation 8-20 Days
Rearing of Silkworm 22-47 Days
Cocoon Formation 4-8 Days

Source: Field Survey

From Table 8, we have seen that it takes nearly 3 to 7 years for Som food plantation. It is also
observed from the table that it takes 8-20 days for grainage operation, 22-47 days for rearing

of silkworms and 4- 8 days for cocoon formation in the case of pre-cocoon activities.

Table 9: Time taken in post-cocoon stages for Muga

Post-Cocoon Activities Time taken for every activity
Reeling 5-10 Days
Cycles practised in a year 4-5 times

Source: Field Survey

From Table 9, we have seen that in the case of post-cocoon activities, for reeling, it takes nearly
5 to 10 days for the production of 1 kg Muga yarn and on average, 4 to 5 cycles were practiced

by farmers for Muga culture.

3.3.3. Activities involved - Mulberry

Table 10: Time taken in Pre-Cocoon stages for Mulberry

Pre-Cocoon Activities Time taken for every activity
Food Plantation 5-8 Months
Grainage Operation 10-22 Days
Rearing of Silkworm 20-30 Days
Cocoon Formation 3-7 Days

Source: Field Survey
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From Table 10, we have seen that it takes nearly 5 to 8 months for food plantation. It is also
observed that a maximum of 10 to 22 days for grainage operation, 20 to 30 days for rearing of

silkworms and 3 to 7 days for cocoon formation in the case of pre-cocoon activities.

Table 11: Time taken in post-cocoon stages for Mulberry

Post-Cocoon Activities Time taken for every activity
Reeling 5-10 Days
Cycles practised in a year 1-3 times

Source: Field Survey

From Table 11, we have seen that in the case of post-cocoon activities, reeling takes nearly 5
to 10 days for the production of 1 kg yarn, and on average, 1 to 3 cycles were practised by

farmers for Mulberry Culture.
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4. FINDINGS - FOOD PLANTATION

Each silkworm species is specific in its feeding habits. Cultivation of Silkworm food plants is
an agricultural activity. Raising and supplying an improved variety of planting materials and
maintenance of existing plantations increase the production productivity and quality of leaves
through the adoption of packages and practices in existing plantations emphasising organic
manure and cultural operation. Castor is the primary food plant of the Eri silkworm and is
commonly distributed in this region. However, Kesseru is also considered as another primary
perennial food plant. Besides these two, Eri silkworms, being polyphagous, feed on several
alternative food plants viz. Borkesseru, Barpat, Topioca, Gulancha, Gamari, Payam are

endemic to this region.

The Mulberry silkworm is a monophagous insect that is reared on the leaves of mulberry only;
the morin present in the leaves helps to attract the silkworm. The important species which are
cultivated for food are Morus alba Linn and M. indica Linn. Mulberry is a hardy plant capable
of thriving under a variety of agro-climatic conditions in a wide range of soils, but the best
growth is obtained in loamy to clayey loam soils. Muga silkworm is a polyphagous insect
which feeds on several host plants. Primarily, it feeds on the leaves of Som and Soalu plants.
They grow abundantly throughout northeastern India, particularly in Brahmaputra valley and
Garo hills. The other host plants of Muga are of less importance. They are called secondary
host plants like Mejankari, Digloti, Choa, Bhumloti, etc. The Muga host plants are perennial,
Som in Upper Assam and Soalu in Lower Assam. The Som plants are preferred for silkworm

rearing due to their long-life span and greater resistance to pest attack.

Figure 4: People engaged in the process of Food Plantation for Eri, Muga and Mulberry
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Figure 4 depicts that a total of 2367 respondents were engaged in food plantation activities out
of which 77.97% are engaged in Eri food plantation, 84.76% are engaged in Muga food
plantation, and 96.15% were engaged in Mulberry food plantation. This section is segregated

into two parts i.e. Input and Output.

4.1. Input- Food Plantation

Table 12: Inputs of Food Plantation

SI. No. INPUT
1 Land Use (In Bigha)
2 Nursery Bed Preparation
3 Host plant seeds/ Sapling
4 Pesticides/ Insecticides/Disinfectants etc.
5 Labour wages
6 Transportation
7 Others

Source: Field Survey

In the present study, data was collected from the respondents for the food plantation activities
of Eri, Muga, and Mulberry to learn about the contribution of income from the above-
mentioned activities. The 7 input items that are included in the input of the food plantation part
are given in the above table 12. These are the basic inputs that are required for the cultivation

of food plants for higher yields.

4.1.1. Input-Food Plantation-Eri

Table 13: Quantity of Land Use in Eri

INPUT Average Quantity per household
(in Bighas)
Land Use 1.24

Source: Field Survey

It was evident from Table 13 that 1.24 Bighas of land were used on average per household in

food plantation activities for one year.
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Table 14: Average Cost of various inputs used in Food Plantation per household for Eri

Types of Input Average Cost per household (in Rs.)
Nursery Bed Preparation 953.85
Host plant seeds/ Sapling 783.67
Pesticides/ Insecticides/Disinfectants etc. 616.00
Labour wages 1140.13
Transportation 450.87
Others 920.51

Source: Field Survey

From Table 14, we have seen that the average cost per household of nursery bed preparation in

the process of food plantation was Rs. 953.85, the average cost of sapling was Rs. 783.67, the

average cost of pesticides/insecticides/disinfectants was found to be Rs. 616.00, mean labour

wages cost was Rs. 1140.13, mean transportation cost was Rs. 450.87, and the average of other

costs was Rs. 920.51. The present findings revealed that among all the inputs of the particular

activity, the average cost of labour wages was found to be the highest. On the other hand, the

average transportation cost was the lowest.

The overall input cost of Eri food plantation per household was found to be Rs. 672.41.

(To calculate the value, divide the total input cost of items across various input categories for

food plantation by the total number of farmers engaged in food plantation. This method is

applied to determine the average input and output costs for all activities.)

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:

Figure 5: Average cost of various input used in Food Plantation per household for Eri
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4.1.2. Input-Food Plantation-Muga

Table 15: Quantity of Land Use in Muga

INPUT Average Quantity per household (in
Bighas)
Land Use 1.46

Source: Field Survey

It was evident from Table 15 that a total of 1.46 Bighas of land was used on average per

household in food plantation activities for one year.

Table 16: Average Cost of various inputs used in Food Plantation per household for Muga

Types of Input Average Cost per household (in Rs.)
Nursery Bed Preparation 8600.08
Host plant seeds/ Sapling 4738.75
Pesticides/ Insecticides etc. 1000.00
Labour wages 1540.97
Transportation 721.43
Others 4495.45

Survey: Field Survey

From Table 16, we have seen that the average cost per household of nursery bed preparation in
the process of food plantation was Rs. 8600.08, the cost of sapling was Rs. 4738.75, the cost
of pesticides and insecticides was Rs. 1000.00, labour wages cost was Rs. 1540.97,
transportation cost was Rs. 721.43, and the other cost was Rs. 4495.45. The present findings
revealed that among all the inputs of the particular activity, the average cost of nursery bed
preparation was found to be the highest. On the other hand, the average transportation cost was

the lowest.
The overall input cost of Muga food plantation per household was found to be Rs. 2651.92.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:
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Figure 6: Average cost of various inputs used in Food Plantation per household for Muga
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4.1.3. Input-Food Plantation-Mulberry

Table 17: Quantity of Land Use in Mulberry

INPUT Average Quantity per household
(in Bighas)
Land Use 0.48

Source: Field Survey

It was evident from Table 17 that a total of 0.48 Bighas of land was used on average per

household in food plantation activities for one year.

Table 18: Average Cost of various inputs used in Food Plantation per household for Mulberry

Types of Input Average Cost per household (in Rs.)
Host plant seeds/ Sapling 1243.65
Pesticides/ Insecticides/disinfectant etc. 466.67
Labour wages 598.76
Transportation 283.21
Others 133.09

Source: Field Survey

From Table 18, we have seen that the average cost of a sapling per household was Rs. 1243.65,
the cost of pesticides and insecticides was Rs. 466.67, labour wages cost was Rs. 598.76,

transportation cost was Rs. 283.21, and the other cost was Rs. 133.09. The present findings
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revealed that among all the inputs of the particular activity, the average cost of sapling was

found to be the highest. On the other hand, the average cost of others was the lowest.

The overall input cost of Mulberry food plantation per household was found to be Rs.

1134.13.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:

Figure 7: Average cost of various inputs used in Food Plantation per household for Mulberry
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4.2. Output- Food Plantation

Table 19: Outputs of Food Plantation

SI. No. Output
1 Host plant Seed/ Saplings/ Seedlings
2 Host plant leaves/ Cuttings
3 Other Major wastes/ By products
4 Total
5 Self-consumption

Source: Field Survey

The 3 output items that are included in the output of food plantation are —Host Plant
Seed/Sapling/Seedling, Host Plant leaves/Cuttings, other major waste /Products and Self-
consumption. These outputs are those results that are obtained from the inputs used in food

plantation activities.

25




4.2.1. Output-Food Plantation-Eri

Table 20: Production of Host Plant leaves per household for Eri

OuUTPUT Average Quantity per household (in kgs)

Host Plant leaves 2847.03
Source: Field Survey

The Perusal data presented in Table 20 revealed that, on average, a total of 2847.03 kgs of host

plant leaves per household were produced in food plantations in one year.

Table 21: Average Cost of various outputs in Food Plantation per household for Eri

Types of Output Average Cost per household (in Rs.)
Host Plant Seed/ Sapling 635.94
Host Plant leaves 6179.30
Other Major waste/ By products 933.33

Source: Field Survey

From Table 21, we have seen that the average value of the host plant seed/sapling per household
was Rs. 635.94. It can also be observed that the value of host plant leaves was Rs. 6179.30,

and the value of other major waste/by-products was Rs. 933.33.

The overall output cost of Eri food plantation per household was found to be Rs. 6987.00.

Table 22: Self-consumption in Eri

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Self-consumption 1329.14 9435.14

Source: Field Survey

Table 22 shows that, on average, a total of 1329.14 kg of cocoons were consumed by
themselves, and the average cost per household was Rs. 9435.14. The present findings revealed
that among all the outputs of the particular activity, the average cost of host plant leaves was
found to be the highest, and on the other hand, the average cost of host plant seed/sapling was

the lowest.

26



Figure 8: Average cost of various outputs in Food Plantation per household for Eri

Other Major waste/ By products - 933.33
Host Plant Seed/ Sapling - 635.94

0 1000 2000 3000 4000 5000 6000 7000

4.2.2. Output-Food Plantation-Muga

Table 23: Average Cost of various outputs in Food Plantation per household for Muga

Types of Output Average Cost per household (in Rs.)
Host Plant Seed/ Sapling 24000.00
Host Plant leaves 14329.03

Source: Field Survey

From Table 23, we have seen that the average cost of the host plant seed/sapling per household

was Rs. 24000.00. It can also be observed that the average cost of the host plant leaves was Rs.

14329.03.

The overall output cost of Muga food plantation per household was found to be Rs.

4292.84.

Table 24: Self-consumption in Muga

Types of Output Average Cost per household (in Rs.)
Self-consumption 9300.00

Source: Field Survey

Table 24 shows that the total average cost per household was Rs. 9300.00. The present findings
revealed that among all the outputs of the particular activity, the average cost of host plant
seed/sapling was found to be the highest, and on the other hand, the average cost of host plant

leaves was the lowest.
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Figure 9: Average cost of various outputs in Food Plantation per household for Muga
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4.2.3. Output-Food Plantation-Mulberry

Table 25: Production of Host Plant leaves per household for Mulberry

OouTPUT Average Quantity per household (in kgs)
Host Plant leaves 4790.63

Source: Field Survey

The data presented in Table 25, revealed that, on average, a total of 4790.63 kgs of host plant

leaves per household were produced in food plantations.

Table 26: Average Cost of various output in Food Plantation per household for Mulberry

Types of Output Average Cost per household (in Rs.)
Host Plant Seed/ Sapling 435.90
Host Plant leaves/ Cuttings 20300.00

Source: Field Survey

From Table 26, we have seen that the total average cost of host plant seed/sapling per household
was Rs. 435.90. It can also be observed that the average cost of host plant leaves was Rs.

20300.00.

The overall output cost of Mulberry food plantation per household was found to be Rs.

1764.07.
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Table 27: Self-consumption in Mulberry

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Self-consumption 356.13 662.80

Source: Field Survey

Table 27 shows that, on average, a total of 356.13 kg of cocoons were consumed by themselves.
The total average cost per household was Rs. 662.80. The present findings revealed that among
all the outputs of the particular activity, the average cost of host plant leaves/cuttings was found

to be highest and on the other hand average host plant seed/sapling cost was the lowest.

Figure 10: Average cost of various outputs in Food Plantation per household for Mulberry
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Eri Food plantation (Castor)

Mulberry Food plantation

Muga Food Plantation (Somoni)

Som Cultivation (Muga)

Plate 1: Food plantation of Silkworm Host Plants
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5. REARING OF SILKWORM

The rearing of silkworms to produce raw silk is called sericulture. In this process, silkworms
are reared at appropriate temperatures and humidity to get silk threads from cocoons. Eri
culture is mainly confined to the Brahmaputra valley of Assam. Eri silkworm is multivoltine
in nature. It can rear 4-5 times in a year. The main objective of silkworm rearing is to get
high profit, which can be achieved by producing good quality cocoons in large numbers. In
Eri culture, the cocoons are meant for silk production, the pupae for seed, and a protein-rich
diet for the people of Northeast India. Apart from the availability of good quality silkworm
seeds, proper disinfection, and maintenance of hygienic conditions of the rearing room,
appliances, maintenance of optimum temperature and humidity, availability of adequate
quantity of quality leaves and manpower during rearing are the major contributing factors

towards the success of silkworm rearing.

Muga silkworms are reared outdoors on trees. Muga silkworm is Semi-domesticated and
multivoltine in nature, having 5-6 crops raised in a year, out of which two commercial crops
(Jethua: May- June and Katia: October- November), two pre-seed crops (Jarua: December-
January and Aherua: June- July) and two seed crops (Chotua: February- March and Bhodia:
July- August. Usually, pre-seed and seed crops encounter adverse climatic conditions resulting
in heavy loss during the early stages due to environmental rigours, disease incidence and
infestation of pests and predators. Prune 15-20% of the plants at 6 feet height four months prior

to rearing for early stage and five months prior to rearing for late-stage worms.

Mulberry silkworms are reared in indoor conditions. Chawki rearing leads to a prospective
cocoon crop. Newly hatched larvae are carefully transferred on chopped succulent mulberry
leaves. The size of the leaves and the spacing of the rearing bed are maintained strictly to get
the best possible result in rearing. Care is followed up to the 3rd instar. The rearing of late-
Age silkworms (4th & 5th instars) is conducted using various methods. However, farmers
are adopting a methodology that depends on the availability of space and infrastructure they
can afford based on their economic condition. Silkworm rearing can be of 3 types, i.e. (1)

Tray rearing, (2) Floor rearing, and (3) shoot rearing.
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Figure 11: People engaged in Eri Rearing, Muga Rearing and Mulberry Rearing activities

98.00%

96.58%

96.00%
94.00%

91.96%
92.00%

90.00% 89.32%
88.00%

86.00%

84.00%
Eri Rearers Muga Rearers Mulberry Rearers

Figure 11 depicts that among 2852 respondents who were only engaged in rearing of silkworm
activities, 91.96% were Eri rearers, 89.32% were Muga rearers, and 96.58% were Mulberry

rearers. This section is segregated into two parts, i.e. Input and Output.

Table 28: Inputs of the Rearing of Silkworm

SI. No. INPUT
Df1’s/ Seed Cocoon

Rearing Equipment

Pesticides, Insecticides, Disinfectants

Cocoon Purchased

Transportation

Storage Cost/Rent Charges

Labour Wages

Sl e N 4 B Bl B S e

Repair & Maintenance charges

9. Others
Source: Field Survey

In the present study, data was collected from the respondents for the rearing of silkworm
activities of Eri, Muga, and Mulberry to learn about the contribution of income from the above-

mentioned activities.
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5.1. Input- Rearing

The 9 input items that are included in the input of rearing of silkworm part are —Dfl’s/Seed
Cocoon, Rearing Equipment, Pesticides and Insecticides, Cocoon Purchased., Transportation,
Storage Cost/Rent Charges, Labour Wages, Repair & Maintenance charges, and others. These

inputs are required for suitable rearing activities.

5.1.1. Input-Rearing-Eri

Table 29: Quantity of Dfl’s of Eri

INPUT Average Quantity per household
(in grams)
Dfl’s 166.11

Source: Field Survey

It was evident from Table 29 that a total of 166.11 grams of Dfl’s are required on average per

household in the rearing of silkworm activities in one year.

Table 30: Average Cost of various inputs used in Rearing Silkworm per household of Eri

Types of Input Average Cost per household (in Rs.)
DfI’s 1342.40
Rearing Equipment 2363.84
Pesticides, Insecticides/Disinfectants 512.35
Cocoon Purchased 1332.14
Transportation 459.93
Storage Cost/ Rent Charges 1730.43
Labour Charges 902.16
Repair & Maintenance charges 946.67
Others 575.68

Source: Field Survey

From Table 30, we have seen that the average cost of DFL’s in the process of rearing silkworms
per household was Rs. 1342.40, the cost of rearing equipment was Rs. 2363.84, the cost of
pesticides/insecticides/Disinfectants was Rs. 512.35, the cost of cocoon purchased was Rs.
1332.14, transportation cost was Rs. 459.93, storage and rented cost was found to be Rs.
1730.43, labour charges were Rs. 902.16, Repair and maintenance Charges for Eri were Rs.

946.67. The other cost was Rs. 575.68. The present findings revealed that among all the inputs
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of the particular activity, the average cost of rearing equipment was found to be the highest. On

the other hand, the average transportation cost was the lowest.
The overall input cost of Eri rearing per household was found to be Rs. 3047.39.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:

Figure 12: Average cost of various inputs used in Rearing of Silkworms per household for Eri
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5.1.2. Input-Rearing-Muga

Table 31: Quantity of Dfl’s of Muga

INPUT Average Quantity per household
(in grams)
DAI’s 519.36

Source: Field Survey

Data presented in Table 31 indicated that, on average, a total of 519.36 grams DFL’s are

required on an average per household in the rearing of silkworm activities for Muga.
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Table 32: Average Cost of various inputs used in Rearing of Silkworm per household for Muga

Types of Input Average Cost per household
(in Rs.)
DAl’s 1398.88
Rearing Equipment 1554.54
Pesticides, Insecticides/Disinfectants 1320.91
Cocoon Purchased 43943.19

Transportation 840.66

Storage Cost/ Rent Charges 4209.76
Labour Charges 2843.22
Repair & Maintenance charges 5178.43
Others 2118.99

Source: Field Survey

From Table 32, we have seen that the average cost of dfl’s process of rearing silkworms per
household was Rs. 1398.88, the cost of rearing equipment was Rs. 1554.54, the cost of
pesticides and insecticides was Rs. 1320.91, the cost of cocoon purchased was Rs. 43943.19,
transportation cost was Rs. 840.66, storage and the rented cost was found to be Rs. 4209.76,
labour charges were Rs. 2843.22, Repair and maintenance Charges for Muga were Rs. 5178.43,
and the other cost was Rs. 2118.99. The present findings revealed that among all the inputs of
the particular activity, the average cost of cocoon purchased was found to be the highest. On

the other hand, the average transportation cost was the lowest.
The overall input cost of Muga rearing per household was found to be Rs. 7580.16.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:

35



Figure 13: Average cost of various inputs used in Rearing of Silkworms per household for Muga
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5.1.3. Input-Rearing-Mulberry
Table 33: Quantity of Dfl’s of Mulberry
INPUT Average Quantity per household (in kgs)
Dfl’s 76.32

Source: Field Survey

Data presented in Table 33 indicated that, on average, a total of 76.32 kg DFL’s are required on

an average per household in the rearing of silkworm activities for Mulberry in one year.

Table 34: Average Cost of various inputs used in Rearing of Silkworm per household for Mulberry

Types of Input Average Cost (in Rs.)
Dfl’s 707.90
Rearing Equipment 1880.33
Pesticides, Insecticides, Disinfectants 2750.00
Cocoon Purchased 1842.11
Transportation 515.33
Storage Cost/ Rent Charges 3000.00
Labour Charges 457.24
Repair & Maintenance charges 7500.00
Others 1146.75

Source: Field Survey

From Table34, we have seen that the average cost of dfl’s in the process of rearing silkworms

per household was Rs. 707.90, the cost of rearing equipment was Rs. 1880.33, the cost of
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pesticides/ insecticides /Disinfectant was Rs. 2750.00, the cost of cocoon purchased was Rs.
1842.11, transportation cost was Rs. 515.33, storage and the rented cost was found to be Rs.
3000.00, labour charges were Rs. 457.24, Repair and maintenance Charges for Mulberry were
Rs. 7500.00, and the other cost was Rs. 1146.75. The present findings revealed that among all
the inputs of the particular activity, the average cost of repair & maintenance charges was found

to be the highest; on the other hand, cost of average labour charges was the lowest.
The overall input cost of Mulberry rearing per household was found to be Rs. 2744.90.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents:

Figure 14: Average cost of various inputs used in Rearing of Silkworms per household for
Mulberry
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5.2.  Output-Rearing

Table 35: Outputs produced after Rearing of Silkworm

SI. No Output
DAl’s

Seed Cocoon/Cut Cocoon

Others /Major waste/ By-Products/ Value Addition

1
2
3 Pupae Sale
4
5

Total

6 Self-consumption

Source: Field Survey
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The five output items that are included in the output of rearing of silkworms are —DFLs, Seed
Cocoon/Cut Cocoon, Pupae Sale, Others/Major waste /By Product/Value addition and Self-

consumption. These are the outputs that are obtained from the rearing of silkworm activities.

5.2.1. Output-Rearing-Eri
Table 36: Production of Seed Cocoon of Eri

OUTPUT Average Quantity per household

(in numbers)
Seed Cocoon 30.73
Source: Field Survey

The Perusal data presented in Table 36 revealed that, on average, a total of 30.73 numbers of

seed cocoons per household were produced after rearing.

Table 37: Average Cost of various outputs in Rearing of Silkworm per household for Eri

Types of Output Average Cost per household (in Rs.)
Dfl’s 4943.09
Seed Cocoon 7168.24
Cut Cocoon 4705.93
Others/Major waste/By-product/ Value 2775.00

Source: Field Survey

Table 37 shows that the average value of dfl’s per household is Rs. 4943.09. It can also be
observed that the average cost of the seed cocoon was Rs. 7168.24, the mean value of the cut

cocoon was Rs. 4705.93, and the value addition was Rs. 2775.00.
The overall output cost of Eri rearing per household was found to be Rs. 11672.19.

Table 38: Self-consumption in Eri

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Pupae Sale 38.36 6270.17
Self-consumption 27.99 2151.28

Source: Field Survey

Table 38 shows that, on average, a total of 38.36 kg pupae were sold for marketing purpose,
and its average cost was Rs. 6270.17. On the other hand, a total of 27.99 kg of cocoons were
consumed by themselves, and the total average cost of self-consumption was Rs. 2151.28. The

present findings revealed that among all the outputs of the particular activity, the total average
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seed cocoon cost was found to be the highest. On the other hand, the average cost of value

addition was the lowest.

Figure 15: Average cost of various outputs in Rearing of Silkworms per household for Eri
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5.2.2. Output-Rearing-Muga
Table 39: Production of Seed Cocoon of Muga

OouTPUT Average Quantity per household (No’s)

Seed Cocoon 5576.02
Source: Field Survey

The Perusal data presented in Table 39 revealed that, on average, a total of 5576.02 no’s of seed

cocoons per household were produced after reeling.

Table 40: Average Cost of various outputs in Rearing of Silkworm per household of Muga

Types of Output Average Cost per household (in Rs.)
Dfl’s 41538.46
Seed Cocoon 32252.35

Source: Field Survey

Table 40 shows that the average cost of dfl’s per household is Rs. 41538.46. It can also be
observed that the value of the seed cocoon was Rs. 32252.35.

The overall output cost of Muga rearing per household was found to be Rs. 32471.76.



Table 41: Self-consumption in Muga

Types of Output Average Quantity per Average Cost per
household (in No’s) household (in Rs.)
Self-consumption 259.00 1406.00

Source: Field Survey

Table 41 shows that, on average, a total of 259 numbers of cocoons were consumed by

themselves and their average cost was Rs. 1406.00.

Figure 16: Average cost of various outputs in Rearing of Silkworms per household for Muga
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5.2.3.

Table 42: Production of Seed Cocoon of Mulberry

Output-Rearing-Mulberry

OuTPUT

Seed Cocoon

Average Quantity per household (in kgs)
11.41

Source: Field Survey

The Perusal data presented in Table 42 revealed that, on average, a total of 11.41 kgs of seed

cocoon per household was produced after reeling.

Table 43: Average Cost of various outputs in Rearing of Silkworm per household for Mulberry

Types of Output Average Cost per household (in Rs.)
DAfl’s 35000.00
Seed Cocoon 2782.65
Others/Major waste/By-product/ Value 165.00

Source: Field Survey
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From Table 43, we have seen that the average cost of dfl’s per household was Rs. 35000.00. It

can also be observed that the value of seed cocoon was Rs. 2782.65, value addition was Rs.

165.00.

The overall output cost of Mulberry rearing per household was found to be Rs. 8851.82.

Table 44: Self-consumption in Mulberry

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Self-consumption 5.67 2205.00

Source: Field Survey

Table 44 shows that, on average, a total of 5.67 kg cocoons were consumed by themselves, and
the total average cost was Rs. 2205.00. The present findings revealed that among all the outputs
of the particular activities, the average cost of total dfl’s was found to be highest and on the

other hand average cost of value addition was the lowest.

Figure 17: Average cost of various outputs in Rearing of Silkworm per household for Mulberry
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Eri Rearing Practices Eri Cocoons

Muga Rearing Practices Muga Cocoons

Plate 2: Rearing practices of Silkworm
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Chakori- Pera as a mounting
device for Eri

Mulberry Cocoons

Chaloni for transferring the Muga
worms

Plate 3: Devices used for Rearing
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6. REELING AND SPINNING

Reeling is the process of unwinding of silk filament from the cocoons. Reeling processes an
important activity. Depending upon the required thickness of silk thread, filaments from a
number of cocoons are combined together and reeled. Before reeling, the cocoons are cooked
in hot water, and the silk fibre is unwound from the cocoons. The silk consists of two proteins:
the inner core of fibroin and an outer cover of gum sericin. During reeling, the cocoons are
processed in hot water at 95-97 °C for 10-15 minutes. This process is called cooking. This
cooking will enable the sericin portion to soften and make unwinding easy without breaks.
After cooking, the cocoons are reeled in hot water by different types of machines. Muga,
Mulberry and Tasar cocoons are required for reeling. The process of producing a single yarn
out of a discontinuous cocoon filament is known as spinning. The process by which silkworm
produces cocoons is called spinning. Eri cocoons are spun since they are opening-mouthed and

are not composed of continuous filament.

Figure 18: People engaged in Eri Spinning, Muga and Mulberry Reeling activities
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Figure 18 depicts that among 497 respondents who were only engaged in reeling/spinning
activities, a total of 17.82% were Eri spinners, 5.43% were Muga reelers, and 23.93% were

Mulberry reelers. This section is segregated into two parts i.e. Input and Output.
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6.1. Input- Reeling & Spinning
In the present study, data was collected from the respondents for the reeling and spinning
activities of Eri, Muga, and Mulberry to learn about the contribution of income from the above-

mentioned activities.

Table 45: Inputs of Reeling and Spinning

S1. No. INPUT

Cocoons required for reeling and spinning

Labour wages

Transportation

Storage cost

Repair and Maintenance Charges

Rent Charges
Others

N N | B W N~

Source: Field Survey

The 7 input items that are included in the input of the reeling and spinning part are —Cocoons
required for reeling and spinning, labour wages, transportation, storage cost, repair and
maintenance charges, rent charges and others. These inputs are required for the reeling and

spinning activities.

6.1.1. Input-Reeling & Spinning-Eri

Table 46: Quantity of cocoon required for spinning of Eri

INPUT Average Quantity per household (in kgs)

Cocoon required for spinning 20.76

Source: Field Survey

It was evident from table 46 that a total of 20.76 kgs Eri Cocoons are required on an average

per household for spinning activities in one year.

Table 47: Average Cost of various input used in Spinning per household for Eri

Types of Input Average Cost per household (in Rs.)
Cocoon required for spinning 10453.53
Labour Wages 1236.13
Transportation 787.50
Storage Cost 2166.67
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Repair & Maintenance 785.71
Rent Charges 500.00
Others 592.21

Source: Field Survey

From Table 47, we have seen that the average cost of cocoon required for spinning activity per
household is Rs. 10453.53, and labour wages paid to the labourers per day was Rs. 1236.13. It
is observed that the average transportation cost was Rs. 787.50 for Eri spinning, storage cost
for Eri was Rs. 2166.67, Repair and maintenance Charges for Eri was Rs. 785.71, rent charges
were Rs. 500, and the other cost was Rs. 592.21. The present findings revealed that among all
the inputs of the particular activity, the average cost of cocoon required for spinning was found

to be the highest, and on the other hand average cost of rent charges was the lowest.
The overall input cost of Eri spinning per household was found to be Rs. 12290.60.

The Following Diagram depicts the total input cost under different heads incurred by the

respondents in Spinning activities.

Figure 19: Average cost of various inputs used per household in Eri Spinning
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Storage Cost [N 2166.67
Labour Wages [ 1236.13
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6.1.2. Input-Reeling & Spinning-Muga
Table 48: Quantity of cocoon required for Reeling for Muga

INPUT Average Quantity per household

(in numbers)

Cocoon required for reeling 12333.33

Source: Field Survey

Data presented in table 48 indicated that on an average a total of 12334 numbers of cocoons

per household are required for Muga reeling activities in one year.
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Table 49: Average Cost of various input used in Reeling per household for Muga

Types of Input Average Cost per household (in Rs.)
Cocoon required for Reeling 377317.46
Labour Wages 4218.89
Transportation 833.33
Storage Cost 1200.00
Repair & Maintenance 1125.00
Others 1181.82

Source: Field Survey

Table 49 shows that the average cost of cocoon required for reeling activity per household is
Rs. 377317.46, and labour wages per day were Rs. 4218.89. The present data also revealed that
the total transportation cost for Muga reeling activities was Rs. 833.33, storage cost was Rs.
1200, repair and maintenance Charges for Muga was Rs. 1125, and the other cost was Rs.
1181.82. The present findings revealed that among all the inputs of the particular activity, the

average cost of cocoon required for reeling was found to be the highest, and on the other hand,

the mean transportation cost was the lowest.

The overall input cost of Muga reeling per household was found to be Rs. 112206.21.

The following diagram depicts the total input cost incurred by the respondents in Reeling

activities under different heads.

Figure 20: Average cost of various inputs used per household in Muga Reeling
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6.1.3. Input-Reeling & Spinning-Mulberry
Table 50: Quantity of cocoon required for Reeling for Mulberry
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INPUT Average Quantity per household (in kgs)

Cocoon required for reeling 160.71

Source: Field Survey

It is observed from data presented in Table 50 that regarding mulberry reeling activities a

total of 161 kg cocoons on average per household are required for reeling in one year.

Table 51: Average Cost of various input used in Reeling per household for Mulberry

Types of Input Average Cost per household (in Rs.)
Cocoon required for Reeling 274.43
Labour Wages 853.26
Transportation 569.23
Storage Cost 2000.00
Repair & Maintenance 1000.00
Rent Charges 400.00
Others 294.47

Source: Field Survey

Table 51 shows that, on average, the cost of cocoon required for reeling activity per household
is Rs. 274.43, and labour wages per person were Rs. 853.26. It was also found that mean
transportation cost for mulberry reeling was Rs. 569.23, the storage cost was Rs. 2000, the
Repair and maintenance charges were Rs. 1000, the rent charges were Rs. 400, and the other

cost was Rs. 294.47. The present findings revealed that among all the inputs of the particular

activity, average storage cost was found to be highest and on the other hand the mean cost of

cocoon required for reeling was the lowest.
The overall input cost of Mulberry reeling per household was found to be Rs. 2504.54.

The following Diagram depicts the total input cost under different heads incurred by the

respondents in Reeling activities.
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Figure 21: Average cost of various inputs used per household in Mulberry Reeling
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6.2. Output-Reeling & Spinning

Table 52: Outputs produced from Reeling/ Spinning

SI. No. Output
1 Yarn
2 Others / Major wastes /By product
3 Final Goods
4 Others

Source: Field Survey

The 4 output items included in the reeling and spinning output are Yarn production,
Others/Major wastes /By-Products, Final goods, and self-consumption. These are outputs that

are obtained after reeling / spinning activities.

6.2.1. Output-Reeling & Spinning-Eri

Table 53: Production of Eri Yarn

OuTPUT Average Quantity per household (in kgs)
Yarn 6.28

Source: Field Survey

The Perusal data presented in Table 53 revealed that, on average, a total of 6.28 kg yarn per

household was produced after spinning in one year.
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Table 54: Average Cost of various outputs in Eri Spinning

Types of Output Average Cost per household (in Rs.)
Yarn 10998.41
Final Goods 2250.00

Source: Field Survey

From Table 54, we have seen that the average value of Eri yarn per household was Rs.

10998.41. It can be observed that the total outcome from the final goods is Rs. 2250.

The overall output cost of Eri spinning per household was found to be Rs. 13316.10.

Table 55: Self-consumption in Eri

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Self-consumption 126.48 4825.00

Source: Field Survey

Table 55 shows that, on average, a total of 126.48 kg of cocoons were consumed by themselves,
and the total cost per household was Rs. 4825. The present findings revealed that among all the
outputs of the particular activity, the mean cost of yarn production was found to be the highest,

and on the other hand, average cost of final goods was the lowest.

Figure 22: Average cost of various output in Eri Spinning
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6.2.2. Output-Reeling -Muga
Table 56: Production of Muga Yarn

OUTPUT Average Quantity per household (in kgs)
Yarn 6.57

Source: Field Survey

Present data revealed that a total of 7 kg yarn was produced from the Reeling of Muga

cocoons per household in a duration of one year.

Table 57: Average Cost of various outputs in Muga Reeling

Types of Output Average Cost per household (in Rs.)
Yarn 140187.27

Source: Field Survey

From Table 57, we have seen that the average cost of Muga yarn per household is Rs.

140187.27.
The overall output cost of Muga reeling per household was found to be Rs. 140187.27.

Table 58: Self-consumption in Muga

Types of Output Average Cost per household (in Rs.)
Self-consumption 15500.00

Source: Field Survey

Table 58 shows that, on average, the total cost of self-consumption was Rs. 15500. The present
findings revealed that among all the outputs of the particular activity, mean cost of yarn

production was found to be the highest.

6.2.3. Output-Reeling-Mulberry
Table 59: Production of Mulberry Yarn

ouTPUT Average Quantity per household (in kgs)
Yarn 2.72

Source: Field Survey

Present data revealed that, on average, a total of 3 kgs yarn was produced per household from

reeling Mulberry cocoons.
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Table 60: Average Cost of various outputs in Mulberry Reeling

Types of Output Average Cost per household (in Rs.)
Yarn 8057.01
Others/Major waste/By product 1200.00
Final Goods 2000.00

Source: Field Survey

From Table 60, we have seen that the average cost of Mulberry yarn was Rs. 8057.01. It can
be observed that the mean cost for others/major waste/by-products was Rs. 1200. The average

cost of final goods was Rs. 2000.

The overall output cost of Mulberry reeling per household was found to be Rs. 10670.09.

Table 61: Self-consumption in Mulberry

Types of Output Average Quantity per Average Cost per
household (in kgs) household (in Rs.)
Self-consumption 6.48 7080.21

Source: Field Survey

Table 61 shows that, on average, a total of 6.48 kg of cocoons were consumed by themselves

in one year, and the total mean cost per household was Rs. 7080.21.

The present findings revealed that among all the outputs of the particular activity, mean cost

of yarn production was found to be the highest.

Figure 23: Average cost of various output in Mulberry Reeling
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Traditional Method Eri Spinning

Traditional method Muga Reeling

Eri Yarn

Muga Yarn

Plate 4: Reeling and Spinning Activities
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Eri Shawl

Eri Mekhela Sador

Muga Sador

Muga Shawl

Plate 5: Finished Products

54



7. ESTIMATION

To estimate the contribution of sericulture to the economy of the state, the first task of the

research team is to design a methodology to estimate the input and output from each of

sericulture activities for Eri, Muga and Mulberry. The following methodology has been

adopted to estimate the contribution of sericulture from each type of silk, i.e., Eri, Muga and

Mulberry.

>

Step 1- Obtain the state’s total numbers of families engaged in sericulture. The
statistical handbook Assam 2022 provides the data of state’s total number of families
engaged in Eri, Muga and Mulberry silk in sericulture.

Step 2- Estimate the households that engage in sericulture activities. Based on the
available data of families engaged in sericulture, the total number of families in the state
who involved in sericulture activities has been estimated.

Step 3- Estimate the mean input and output of Evi, Muga, & Mulberry silk regarding
activities of food plantation in sericulture. The mean input and output of food
plantation of Eri, Muga, & Mulberry silk activities have been obtained from
household survey. (Table 62)

Step 4- Estimate the mean input and output of Eri, Muga, & Mulberry silk regarding
activities of rearing in sericulture. The mean input and output of rearing activities of
sericulture has been obtained from household survey. (Table 62)

Step 5- Estimate the mean input and output of activities of Eri, Muga, & Mulberry silk
regarding reeling/spinning in sericulture. The mean input and output of
reeling/spinning activities has been obtained from the household survey. (Table 62)

Step 6- Estimate the gross value added of sericulture in the year 2022. To arrive at the
value of gross value added from sericulture for the state, the total input has been
subtracted from total output.

Step 7- Estimate the production of Eri, Muga, & Mulberry cocoons. To arrive at the
value of total production of Eri, Muga & Mulberry cocoons for the state, the total
families engaged in Eri, Muga & Mulberry has been multiplied by the mean quantity
of Eri, Muga & Mulberry output (seed cocoon) from rearing activities of sericulture.

Step 8- Estimate the production of Eri, Muga & Mulberry silk yarn. To get the total
production of Eri, Muga & Mulberry silk yarn for the state, total families engaged in
all the three silks has been multiplied by the mean quantity of Eri, Muga & Mulberry
silk output (Yarn) from reeling/spinning activities of sericulture.
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7.1. Notations for Output Analysis

Table 62: Symbols and their details used for Output Analysis

Symbols Details
aj Total families engaged in i-th sericulture in Assam as on 2021-22 ¢
(1=1,2 & 3 for Eri, Muga and Mulberry respectively)
b Total sample size
Ci Total number of sample families engaged in i-th sericulture.
(i=1,2 & 3 for Eri, Muga and Mulberry respectively)
di=ci/b Percentage (%) of sample families in i-th sericulture
(i =1,2 &3 for Eri, Muga and Mulberry respectively)
e Percentage (%) of families involved in respective activities
f=a*e Total families engaged in Assam in respective Activities
g Average annual value of output excluding self-consumption
h=f*g Total output excluding self-consumption
i Self-consumption by number of sample families
ji=ilci Percentage of self-consumption in i-th sericulture
k = f*ji Self-consumption by total number of families in Assam
I Average value of annual self-consumption
m= k*| Total output of self-consumption
n= h+m Total Output including self-consumption
o=n/1Cr

Total Output in Crores

Source: 1.Statistical Handbook Assam, 2021-22

56



7.2. Notations for Input Analysis

Table 63: Symbols and their details used for Input Analysis

Symbols Details
ai Total families engaged in i-th sericulture in Assam as on 2021-22 ¢
(1=1,2 & 3 for Eri, Muga and Mulberry respectively)
b Total sample size
Ci Total number of sample families engaged in i-th sericulture.
(i=1,2 & 3 for Eri, Muga and Mulberry respectively)
di=ci/b Percentage (%) of sample families in i-th Sericulture
(i=1,2 & 3 for Eri, Muga and Mulberry respectively)
e Percentage (%) of families involved in respective activities
f=a*e Total families engaged in Assam in respective activities
g Average annual value of input
h=f*g Total input in crores
i=h/1Cr Total input in crores

Source: 1. Statistical Handbook Assam, 2021-22

7.3. Estimation of Er1 Silk

7.3.1. Estimation of Output from Eri silk

Based on the methodology mentioned above under table number 62, the overall estimation of
output from Eri silk is given under Table 64.

Table 64: Overall estimation of Output from Eri Silk

Symbols Details Unit Food Rearing of Reeling/Spinning Total
plantation  silkworm
a Total families  No. 239810
engaged in

sericulture- Eri
in Assam as on
2021-221
b Total sample  No. 3106
size for the
sericulture
study
C1 Total number  No. 2301
of sample
families
engaged in Eri
farming
di=(ci/b) Percentage (%) % 74%
of sample
families
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engaged in Eri
farming.

e Percentage (%) % 85.44%
of families
involved in
different
activities based

on sample data

99.91%

85.01%

Total families  No. 204894
engaged in
Assam in
different
activities of Eri

farming

f=ar*e

239594

203862

g Average annual 6987
value of output
excluding self-

consumption 2

11672

13316

h =f*g Total output 3 1431592030
excluding self-

consumption

2796543164

2714632797

6942767991

i Self- No. 347
consumption
by sample
families

723

84

ju=ilcy Percentage of % 15.08%
self-
consumption
by sample

families

31.42%

3.65%

k =f*j; Total number  No. 30899
of self-
consumptions
by Eri farming
families in
Assam

75283

7442

I Average value & 9435
of annual self-
consumption
per Eri farming
family (Survey

data)®

2517

4825

m =k*|  Total output of % 291530025
self-

consumption

189487751

35908502

516926278

n=h+m  Total Output 3 1723122055
including self-

consumption

2986030915

2750541299

7459694270

o=n/1 Total Outputin X 172.31

Cr Crores

298.60

275.05

745.97

Source: 1. Statistical Handbook Assam, 2021-22
2.Field Survey data computation
3. Field survey, Table 22, 38, 55
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The overall output from Eri silk for the state based on the above calculation is X 745.97
crores.

7.3.2. Estimation of Input from Eri silk

Based on the methodology mentioned above under table number 63, the overall estimation of
input of Eri silk is given under Table 65.

Table 65: Overall estimation of Input from Eri Silk

Symbols Details Unit Food Rearing  Reeling/Spinning Total
plantation of
silkworm
a1 Total families No. 239810
engaged in
sericulture- Eri in
Assam as on
2021-221
b Total sample size  No. 3106
for the sericulture
study
C1 Total number of  No. 2301

sample families
engaged in Eri
farming
di=(ci/b) Percentage (%) of % 74%
sample families
engaged in Eri
farming.
e Percentage (%) of % 85.44% 99.91% 85.01%
families involved
in different
activities based
on sample data
f=ai*e Total families No. 204894 239594 203862
engaged in
Assam in
different activities
of Eri farming

g Average annual % 672 3047 6766
value of input?
(Survey data)
h =f*g Total input 3 137688542 730043439 1379333546 2247065528
i =h/1 Total Input in £ 13.77 73.00 137.93 224,71
Cr Crores

Source: 1. Statistical Handbook Assam, 2021-22

2. Field Survey data computation
7.3.3. Estimation of Gross State Domestic Product from Eri

Table 66: Estimation of GSDP from Eri

ERI Food Rearing of  Reeling/Spinning Total
plantation silkworm
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Output 172.31 298.60 275.05 745.97

Input 13.77 73.00 137.93 224.71
Gross Value Added 158.54 225.60 137.12 521.26
(GVA)

Source: Field survey

7.4. Estimation of Muga silk

7.4.1. Estimation of Output from Muga silk

Based on the methodology mentioned above under table number 62, the overall estimation of
output from Muga silk is given under Table 67.

Table 67: Overall estimation of Output from Muga Silk

Symbols Details Unit Food Rearing of Reeling/ Total
plantation  silkworm Spinning
a Total families engaged  No. 31653

in sericulture- Muga in
Assam as on 2021-221
b Total sample size for ~ No. 3106
the sericulture study

C2 Total number of No. 571
sample families
engaged in Muga
farming
d2=(c2/b) Percentage (%) of % 18%
sample families
engaged in Muga
farming.
e Percentage (%) of % 27.00% 89.00% 37.00%
families involved in
different activities
based on sample data
f=a,*e  Total families engaged No. 8546 28171 11712
in Assam in different
activities of Muga
farming
g Average annual value 4 4293 32471 158988
of output excluding
self-consumption ?

h=f*g  Total output excluding 36689309 914746061 1862005451 2813440821
self-consumption

i Self-consumption by  No. 4 5 2
sample families
J2=ilc2 Percentage of self- % 0.70% 0.88% 0.35%

consumption by
sample families
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k =f*j.  Total number of self-  No. 60 247 41
consumptions by
Muga farming families
in Assam

I Average value of 4 9300 1406 15500
annual self-
consumption per
Muga farming family?
(Survey data)

m =k*| Total output of self- % 556782 346836 635832 1539450
consumption

n=h+m Total Output including < 37246091 915092897 1862641282 2814980271
self-consumption

0=n/1  Total Outputin Crores X 3.72 91.51 186.26 281.50
Cr

Source: 1. Statistical Handbook Assam, 2021-22
2. Field Survey data computation

3. Field Survey data computation- Table Number 24,41,58
7.4.2. Estimation of Input from Muga silk

Based on the methodology mentioned above under table number 63, the overall estimation of
input of Muga silk is given under Table 68.

Table 68: Overall estimation of Input from Muga Silk

Symbols Details Unit Food Rearing  Reeling/Spinning Total
plantation of
silkworm
az Total families No. 31653
engaged in

sericulture- Muga
in Assam as on

2021-221
b Total sample size  No. 3106
for the sericulture
study
2 Total number of  No. 571

sample families
engaged in Muga
farming
d2=(co/b) Percentage (%) of % 18%
sample families
engaged in Muga
farming.
e Percentage (%) of % 27.00% 89.00% 37.00%
families involved
in different
activities based
on sample data
f=az*e Total families No. 8546 28171 11712
engaged in Assam
in different
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activities of Muga

farming
g Average annual % 2652 7580 112206
value of input?
(Survey data)
h =f*g Total input £d 22664814 213537469 1314112912 1550315194
i =h/1 Total Input in £d 2.27 21.35 131.41 155.03
Cr Crores

Source: 1. Statistical Handbook 2021-22

2. Field Survey data computation

7.4.3. Estimation of Gross State Domestic Product from Muga

Table 69: Estimation of GSDP from Muga

MUGA Food plantation () Rearing Reeling/Spinning Total
of Q) ®)
silkworm
Q)
Output 3.72 91.51 186.26 281.50
Input 2.27 21.35 131.41 155.03
Gross Value Added (GVA) 1.45 70.16 54.85 126.47

Source: Field Survey

7.5.  Estimation of Mulberry silk
7.5.1. Estimation of Output from Mulberry silk

Based on the methodology mentioned above under table number 62, the overall estimation of
output from Mulberry silk is given under Table 70.

Table 70: Overall estimation of Output from Mulberry Silk

Symbols Details Food Rearing  Reeling/Spinning Total
plantation of
silkworm
as Total families No. 28473
engaged in
sericulture-

Mulberry in Assam
as on 2021-22*
b Total sample size  No. 3106
for the sericulture
study
Cs Total number of No. 234
sample families
engaged in
Mulberry farming
ds=(cs/b)  Percentage (%) of % 8%
sample families
engaged in
Mulberry farming.
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e Percentage (%) of % 59.00% 95.00% 46.00%
families involved in
different activities
based on sample
data
f=as*e Total families No. 16799 27049 13098
engaged in Assam
in different
activities of
Mulberry farming
g Average annual R 1764 8852 10670
value of output
excluding self-
consumption 2

h =f*g Total output 3 29633559 239440846 139751179 408825584
excluding self-
consumption

i Self-consumption ~ No. 25 42 48
by sample families
ja =ilcs Percentage of self- % 11% 18% 20.51%

consumption by
sample families
k =f*js Total number of No. 1795 4855 2687
self-consumptions
by mulberry
farming families in
Assam
I Average value of N 663 2940 7388
annual self-
consumption per
Mulberry farming

family?®
m =k*|  Total output of self- 1189934 14273734 19849215 35312883
consumption
n =h+m Total Output ¥ 30823494 253714580 159600393 444138467
including self-
consumption
0=n/1 Total Output in Eq 3.08 25.37 15.96 44.41
Cr Crores

Source: 1. Statistical Handbook Assam, 2021-22
2. Field Survey data computation

3. Field Survey data computation- Table Number 27,44, 61
7.5.2. Estimation of Input from Mulberry silk

Based on the methodology mentioned above under table number 63, the overall estimation of
input of Muga silk is given under Table 71.

Table 71: Overall estimation of Input from Mulberry Silk

Symbols Details Unit Food Rearing Reeling/Spinning Total
plantation of
silkworm
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a Total families No. 28473
engaged in
sericulture- Muga in
Assam as on 2021-

221
b Total sample size No. 3106
for the sericulture
study
Ci Total number of No. 234

sample families
engaged in mulberry
farming

di=(ci/b)  Percentage (%) of % 8%
sample families
engaged in mulberry
farming.

e Percentage (%) of % 59.00% 95.00% 46.00%
families involved in
different activities
based on sample
data

f=ai*e Total families No. 16799 27049 13098
engaged in Assam in
different activities of
Mulberry farming

g Average annual 3 1134 2745 2505
value of input?
(Survey data)
h =f*g Total input £ 19050145 74250466 32809438 126110049
i=h/1 Total Input in g 1.91 7.43 3.28 12.61
Cr Crores
Source: 1. Statistical Handbook Assam, 2021-22
2. Field Survey data computation
7.5.3. Estimation of Gross State Domestic Product from Mulberry
Table 72: Estimation of GSDP from Mulberry
MULBERRY Food Rearing of  Reeling/Spinning Total )
plantation () silkworm (%) ®
Output 3.08 25.37 15.96 44.41
Input 1.91 7.43 3.28 12.61
Gross Value Added (GVA) 1.17 17.94 12.68 31.80

Source: Field Survey
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7.6.  Output from Sericulture Sector-Assam

Figure 24: Graphical representation of Output (in Crores) from Sericulture Sector in Assam

Output (in crores)
1200.00 1071.88
1000.00
600.00
400.00 281.50
200.00
MULBERRY MUGA ERI TOTAL

7.7. Input from Sericulture Sector-Assam

Figure 25: Graphical representation of Input (in Crores) from Sericulture Sector in Assam

Input (in Crores)
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392.35
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300.00
224.71
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12.61
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7.8. GVA from Sericulture Sector-Assam

Figure 26: Graphical representation of the total GVA generated (in Crores) from Sericulture Sector
in Assam

ERI
SYAW Nl g

SERICULTURE
679.53 Cr

MULBERRY MUGA
31.80 Cr 126.47 Cr

Source: Field Survey
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7.9. Notations for Production of Cocoons

Table 73: Symbols and their details used for Production of Cocoons

Symbols Details
ai Total families engaged in i-th sericulture in Assam as on 2021-221
(i=1, 2 & 3 for Eri, Muga and Mulberry respectively)
b Total sample size
Ci Total number of sample families engaged in i-th sericulture.
(i=1, 2 & 3 for Eri, Muga & Mulberry)
di=ci/b Percentage (%) of sample families in i-th Sericulture
(i=1, 2 & 3 for Eri, Muga and Mulberry respectively)
ei Total number of sample families engaged in production of cocoon in
i-th Sericulture.
(i=1, 2 & 3 for Eri, Muga & Mulberry respectively)
f=ei/ci Percentage (%) of sample families engaged in production of cocoon
in Assam
g=ai*f Total number of families engaged in production of i-th sericulture
cocoon in Assam
hi Average production per family of i-th sericulture cocoon (in kgs)
(i=1, 2 & 3 for Eri, Muga & Mulberry respectively)
i=(ai*hi)/1000 Total production of i-th sericulture cocoon (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22
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7.10. Notations for Production of Silk yarn

Table 74: Symbols and their details used for Production of Eri and Mulberry Silk Yarn

Symbols Details

ai Total families engaged in i-th sericulture in Assam as on 2021-22 *
(i=1,2 & 3 for Eri, Muga and Mulberry respectively)

b Total sample size

Ci Total no. of sample families engaged in i-th sericulture.
(i=1, 2 & 3 for Eri, Muga & Mulberry respectively)

di=ci/b Percentage (%) of sample families in i-th Sericulture

(i=1, 2 & 3 for Eri, Muga and Mulberry respectively)

ei Total number of sample families engaged in i-th sericulture in the

production of silk yarn.
(i=1, 2 & 3 for Eri, Muga &Mulberry respectively)

f=ei/ci Percentage of sample families engaged in production of silk yarn.
g=ai*f Total number of families engaged in production of silk yarn in
Assam
hi Average production per family in i-th sericulture of silk yarn (in kgs)
(i=1, 2 & 3 for Eri, Muga &Mulberry respectively)
i=(g*hi)/1000 Total production of i-th sericulture silk yarn (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22

Table 75:Symbols and their details to estimate the production of Muga raw silk production

Symbols Details
a Total families engaged in Muga sericulture in Assam as on
2021-221
Total sample size
c Total no. of sample families engaged in Muga sericulture.
d=c/b Percentage (%) of families in Muga Sericulture
e
Total production of Muga cocoons (in Lakh Numbers)
f=e*1,00,000 . .
Total production of Muga cocoons (in Numbers)
=f/5,000 . o
9 Muga cocoons required to produce Raw silk (in Kg)
h=g/1,000 Total production of Muga sericulture silk yarn (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22
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7.11. Estimation of Cocoon Production

7.11.1. Estimation of Eri Cocoon Production

Table 76: Overall estimation of Eri Cocoon Production

Symbols Details Unit Value

a Total families engaged in Eri No. 239810
sericulture in Assam as on 2021-221
b Total sample size No. 3106
C1 Total number of sample families No. 2301
engaged in Eri sericulture
di=(c./b) Percentage (%) of sample families % 74%
in Eri Sericulture

€1 Total number of sample families No. 1500

engaged in production of Eri cocoon

f=ei/cy Percentage (%) of sample families % 65%
engaged in production of Eri cocoon
g=a,*f Total number of families engaged in No. 156330
production of Eri cocoon in Assam
hi Average production per family of Kg 47.11
Eri cocoon? (in kgs)
i=(a:*h1)/1000 Total production of Eri cocoon Kg 7364.700
(in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22

2. Field survey data computation
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7.11.2. Estimation of Muga Cocoon Production

Table 77: Overall estimation of Muga Cocoon Production

Symbols Details Unit Value
a Total families engaged in Muga No. 31653
sericulture in Assam as on 2021-221
B Total sample size No. 3106
C2 Total number of sample families No. 571
engaged in Muga sericulture
d2=(c2/b) Percentage (%) of sample families % 18%
in Muga Sericulture
€2 Total number of sample families No. 571
engaged in production of Muga
cocoon
f=e./c, Percentage (%) of sample families % 100%
engaged in production of Muga
cocoon
g=a.*f Total number of families engaged in No. 31653
production of Muga cocoon in
Assam
h; Average production per family of No. 32252
Muga cocoon? (in lakh nos.)
i=(a2*h2)/1000 Total production of Muga cocoon No. 10208.726
(in lakh nos.)

Source: 1. Statistical Handbook Assam, 2021-22

2. Field Survey data computation
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7.11.3. Estimation of Mulberry Cocoon Production

Table 78: Overall estimation of Mulberry Cocoon Production

Symbols Details Unit Value
as Total families engaged in Mulberry No. 28473
sericulture in Assam as on 2021-221
b Total sample size No. 3106
Cs Total number of sample families No. 234
engaged in Mulberry sericulture
ds=(cs/b) Percentage (%) of sample families % 8%
in Mulberry Sericulture
€3 Total number of sample families No. 57
engaged in production of Mulberry
cocoon
f=es/cs Percentage (%) of sample families % 24%
engaged in production of Mulberry
cocoon
g=as*f Total number of families engaged in No. 6936
production of Mulberry cocoon in
Assam
hs Average production per family of Kg 9.28
Mulberry cocoon? (in kgs)
i=(as*hs)/1000 Total production of Mulberry Kg 264.229
cocoon
(in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22

2. Field Survey data computation
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7.12. Estimation of Production of Silk yarn
7.12.1. Estimation of Eri Silk yarn Production

Table 79: Overall estimation of Eri Silk Yarn Production

Symbols Details Unit Value
a1 Total families engaged in Eri No. 239810
sericulture in Assam as on 2021-221
b Total sample size No. 3106
C1 Total no. of sample families No. 2301
engaged in Eri sericulture.
di=c./b Percentage (%) of families in Eri % 74%
Sericulture
€1 Total number of sample families No. 1967
engaged in Eri sericulture in the
production of silk yarn.
f=ei/cy Percentage of sample families % 85%
engaged in production of silk yarn.
g=a,*f Total number of families engaged in No. 205001
production of silk yarn in Assam
h, Average production per family in Kg 22.03
Eri sericulture of silk yarn (in kgs)
i=(g*h1)/1000 Total production of Eri sericulture Kg 4516.16

silk yarn (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22
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7.12.2. Estimation of Muga Silk Yarn Production

Table 80: Overall estimation of Muga Silk Yarn Production

Symbols Details Unit Value
a Total families engaged in Muga No. 31653
sericulture in Assam as on
2021-221
Total sample size No. 3106
c Total no. of sample families engaged No. 571
in Muga sericulture.
d=c/b Percentage (%) of families in Muga % 18.38%
Sericulture
e Total production of Muga cocoons (in No. 10208.726
Lakh Numbers)
f=e*1,00,000  Total production of Muga cocoons (in No. 10208726
Numbers)
g=f/5,000 Muga cocoons required to produce Kg 204174.52
Raw silk (in Kg)
h=g/1,000 Total production of Muga sericulture Kg 204.174

silk yarn (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22

Note- In step ‘g’ we have considered on average of 5,000 numbers of cocoons required for
production of 1 Kg Muga raw silk. (Based on Sericulture manual: Standard Operating
Procedures Published by Directorate of Sericulture Khanapara, Guwahati)

73



7.12.3. Estimation of Mulberry Silk yarn Production

Table 81: Overall estimation of Mulberry Silk Yarn Production

Symbols Details Unit Value

As Total families engaged in Mulberry No. 28473
sericulture in Assam as on 2021-221
B Total sample size No. 3106
C3 Total no. of sample families No. 234
engaged in Mulberry sericulture.
ds=cs/b Percentage (%) of families in % 8%
Mulberry Sericulture

€3 Total number of sample families No. 220

engaged in Mulberry sericulture in
the production of silk yarn.

f=es/cs Percentage of sample families % 94%
engaged in production of silk yarn.
g=as*f Total number of families engaged in No. 26769
production of silk yarn in Assam
hs Average production per family in Kg 1.24
Mulberry sericulture of silk yarn?
(in kgs)

i=(g*hs)/1000 Total production of Mulberry Kg 33.194

sericulture silk yarn (in '000 Kg)

Source: 1. Statistical Handbook Assam, 2021-22

2. Field Survey data computation
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CONTRIBUTION OF SERICULTURE TO THE GSDP OF ASSAM

Families engaged in Sericulture (in Nos.) | As per Government Data | As per study
2022-23

Eri 240350 2301

Muga 32353 571

Mulberry 28473 234

Sericulture Practices Rearers (in numbers) Spinners/Reelers
(in numbers)

Eri 754 532
Muga 463 244
Mulberry 220 49

Source: Field survey

Note- Farmers are involved in multiple sericulture activities (Viz. Food plantation, Rearing,
reeling/spinning) which makes it difficult to match the total sample size with the number of
farmers participating in each activity.

Production of cocoons As per Government Data As per study
2022-23
Eri (‘000 Kg.) 6847.90 7364.700
Muga (Lakh Nos.) 10439.64 10208.726
Mulberry (‘000 Kg.) 298.44 264.229
Production of silk yarn As per Government Data As per study
(‘000 Kg.) 2022-23
Eri Raw silk 5487.82 4516.16
Muga Raw silk 211.27 204.174
Mulberry Raw silk 22.11 33.194
Details As per study
Total GVA for Eri 521.26 Cr.
Total GVA for Muga 126.47 Cr.
Total GVA for Mulberry 31.80 Cr.
Total GVA 679.53 Cr.

Note-1) For primary data 17 districts have been considered across the Assam. (2023-24)

2)Secondary Data- Statistical Handbook Assam 2022-2023.
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FINDINGS:

a) To collect data on income from various sources of sericulture activities of Muga,
Mulberry and Eri silk production in Assam from farmers, rearers, reelers, spinners,

weavers’ entrepreneurs, etc.

The present investigation was purposively conducted in 17 districts of Assam. A
multistage purposive cum random sampling design was followed for selection of the
respondents. Under the selected districts, 3-4 sericulture- circle were selected based on
the engagement in sericulture practice on those selected regions, thus a sample size of
3106 of respondents were selected. The respondents were interviewed with the help of
structured schedule prepared for the purpose. According to the objectives of the present
study, the data collected were subjected to statistical analysis viz., simple frequencies,
percentage and mean.

From the study it has been found that a total of 359 respondents were engaged in food
plantation. The majority of respondents were engaged in Eri followed by Muga and
Mulberry silk comprised of 185, 102 and 72 numbers of families. Respondents of Eri
(6987) food plantation has got the highest average cost followed by Muga (4315.69) and
Mulberry (1764.07).

Food Plantation Numbers of respondents engaged Average Cost
per household
Eri 185 6987
Muga 102 4315.69
Mulberry 72 1764.07

In terms of rearing, a total of 690 respondents were engaged. Out of which majority of the
respondents are engaged in Muga (357 numbers) followed by Eri (284 numbers) and Mulberry
(49 numbers) respectively. On the other hand, Muga (Rs.33549) have the highest average cost.

Rearing Numbers of respondents engaged Average Cost
per household
Eri 754 11672.19
Muga 463 33549
Mulberry 220 8851.82
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In terms of reeling and spinning, a total of 1,318 respondents were engaged. Out of which

the majority of the respondents are engaged in Eri (754 numbers) followed by Muga (344

numbers) and Mulberry (220 numbers) respectively. On the other hand, Muga (Rs.
112460.15) have the highest average cost.

Reeling/Spinning Numbers of respondents engaged Average Cost per
household
Eri 532 13316.10
Muga 244 112460.15
Mulberry 49 10670.09
Eri
14000 13316.1
11672.19
12000
10000
8000 6987
6000
4000
2000
0
Food Plantation Rearing Spinning
Muga
120000 112460.15
100000
80000
60000
40000 33549
20000 4315.69 -
0 I
Food Plantation Rearing Reeling
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Mulberry

12000 10670.09
10000 8851.82
8000
6000

4000
1764.07
2000

0 ]

Food Plantation Rearing Reeling

b) To assess the annual production of Eri, Muga and Mulberry silk of Assam.
The annual production of Eri, Muga and Mulberry are given below:

i.  Annual production of Eri, Muga and Mulberry (In terms of Raw Silk)

Annual Production of silk yarn (‘000 Secondary Estimated Data
Kg.) Data!’
Eri Raw silk 5487.82 4516.16
Muga Raw silk 211.27 204.174
Mulberry Raw silk 22.11 33.194

Source: 1. Statistical Handbook 2022-23

ii.  Annual production of Eri, Muga and Mulberry (In terms of Cocoons)

Annual Production of cocoons Secondary Data Estimated Data
Eri (‘000 Kg.) 6847.90 7364.700
Muga (Lakh Nos.) 10439.64 10208.726
Mulberry (‘000 Kg.) 298.44 264.229

c) To study and estimate the Market rates for the different transition phase products of
silk production and their by- products/ Value addition —
i.  Market rates (per year) of different types of Raw silk production -

Sericulture (Raw silk)  Raw silk (Average Qty. in kg) Average rate (in Rs.)
Eri 6.27 10991.31
Muga 6.59 118928.67
Mulberry 2.72 8057.01
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It has been observed that the market rates, on an average per person of Eri raw silk, Muga raw
silk and Mulberry raw silk was found to be Rs.10991.31, Rs. 118928.67 and Rs. 8057.01

respectively.

ii.  Market rates (per year) of different transition phase of sericulture by- products/

Value addition

Sericulture (By-product/Value addition) Market Rate Value (on average)
Eri (in Rs) 3708.33
Mulberry (In Rs) 1365.00

It has been observed from the table that the market rates of Eri by product was Rs.
3708.33 per person on an average in a year. The market rates of mulberry cocoons (as a

byproduct/ value addition) were Rs. 1365.00 per person on an average in a year.
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SRR oyok Fura, Assam, India
CVAW+WAR, Nageh Fara. Sipajhar. Assam 784148, Indie
Lat 20. 407826
Long 91 896656
N/10/23 03:48 PM GMT +085:30

EJ cPs Map camera

& Khora Chapori, Assam, India - Loy . 'l
Road King, Khora Chapori, Assam 787054, India

¥ Gharea Sonapur, Assam. India
Lat 27.039308° CV3R+RCA4. Gharoa Sonapur. Sipajhar. Assam 784145, India

Lat 26. 406329
Long 93.975432°

Long 91. 888408
GOOQ'C 22/09/23 05:04 PM GMT +08:30

09/09/23 09:36 AM GMT +05:30

Plate 6: Field survey at different Districts
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S EJ ops Map camera
Golaghat, Assam, India
# Unnamed Road, Assam 785610, India
Lat 26.436263°
Long 94.020859°
26/10/23 01:56 PM GMT +05:30

Plate 7: Field Survey at different Districts
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ANNEXURE I

NO. OF SERICULTURE VILLAGES & FAMILIES ENGAGED INSERICULTURE IN
ASSAM, 2021-22

No. of No. of Family Engaged

SI. District Seri.

No. Villages Eri Muga |Mulberry Total
1 2 3 4 5 6 7
1 Kokrajhar 478 10800 712 245 11757
2 Dhubri 68 1999 112 105 2216
3 Goalpara 302 10085 1649 181 11915
4 Barpeta 179 6650 493 94 7237
5 Morigaon 227 7324 240 1024 8588
6 Nagaon 295 10237 309 562 11108
7 Sonitpur 211 7214 367 1051 8632
8 Lakhimpur 856 14035 7932 7924 29891
9 Dhemaji 415 10181 3103 1000 14284

10 Tinsukia 302 14020 1096 1600 16716

11 Dibrugarh 359 9580 1840 1391 12811

12 Sivasagar 382 8885 1770 116 10771

13 Jorhat 338 5810 900 2370 9080

14 Golaghat 232 6921 1612 514 9047

15 Karbi Anglong 397 10062 203 190 10455

16 Dima Hasao 218 13238 150 634 14022

17 Cachar 194 6102 952 1053 8107

18 Karimganj 83 3057 544 97 3698

19 Hailakandi 63 1688 140 50 1878

20 Bongaigaon 149 6963 119 4 7086

21 Chirang 257 6540 639 140 7319

22 Kamrup 370 10411 3080 1086 14577

23 Kamrup Metro 51 1820 105 95 2020

24 Nalbari 82 4700 26 22 4748

25 Baksa 408 10835 690 492 12017

26 Darrang 428 8563 695 3336 12594

27 Udalguri 515 11990 412 740 13142

28 Biswanath 183 4050 305 1100 5455

29 Charaideo 162 4050 805 622 5477

30 Hojali 62 3700 101 220 4021

31 South Salmara 37 730 106 53 889

32 Majuli 115 2870 296 323 3489

33 West Karbi Anglong 209 4700 150 39 4889

Assam 8627 239810 31653 28473 299936
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ANNEXURE II

9% GAPA A4 24 ((UESTIONNAIRE)

A, 24548 @ (dentification)

Respondent Name

Respondent Mobile No.

RIS 01 (Dateof Interview)

16520 % (] (Ville! Town & Code)

6 9% 30 (Block and Code)

o 196 9! it & Code)

e (415 (Social Group)

[]sc[]sT []oBC []GEN

YA G (Main Sourceof core

[ ] oI (SERVICE)  [_]51m (BUSINESS) [ ]3 (AGRICULTURE) [ &7 (OTHERS)

(B 49 (Sericulture Practices)

[JeRERy [] 9 0MUGA) [ JAPT<! (MULBERRY) [ | (TASAR)

AARIAIE T (Enumerator Name)

(AR 7% Eaumcraor Mokile o)

B, aarfeereefubradmamaara @ ) (TIME TAKEN FOR EVERY ACTIVITIES INSERICULTURE)
PRE- COCOON ACTIVITIES

e GERD | TIOMUGY | TRASAR) | TACTE) MULBERRY)
47351 (FOOD PLANTATION)
7 &A1 (GRAINAGE OPERATION)
(5% 47 7 (REARING OF SILKWORM)
97 3 1 (COCOON FORMATION)
POST- COCOON ACTIVITIES
e RER) | PIMUGY) | (TASAR) | () MULBERRY)

ffic ik REELINGISPINNING)

How many cycle do you practice in a year
R 9 9 9 (72
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C. fem e 4w st (FOOD PLANTATION) (Annual basis) ()
C.1 et 7981 e &4 T, (INPUT)

omama avpury | Unis|  fe(ER) THOUGA) | Fre) MULBERRY) KISl
Q. Qv. | Rate | Value| Qty. | Rate | Value

i B B

y. Rate ' Value

Rate | Value

.

e b (Land Use) Bigha

A58 o 29 31 (Nursery bed | Bigha
preparation)

¥ & (Hot Plant Seeds)f Sepling/ ol
Cutting

o, 3w wiff (Pesticides
Insecticides etc.)

g4 (Labour Wages) Rs.
gz (Transportation) Rs,
1 R (Others)

Kosiom

[

T 30 (Total Input)

(. et (Output)
G fron |wmadaEe| 9 A
PEENE CEIW Mot PlntSeed ' oo Cuting | ot Pt/ Ot MgrWstByProdos| (R (S Consumpion)
(g Q. R Value Qtth Value | Quy Vale | Q. | [Valuefprod-| quy, | [Vale
ng/gm) 7 Rs) (Kefom)[REE Ry (Kelom) Rate (Rs) (Kg,gm)Rate [RS) It (Kg/gm)Rate (Rs)
44 (ER)

Tl (Muga)

() (Mulberry)

% (Tasar)

0%t (Total Qutpus) m % %
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D. 9w 4 (@3 o8] 4 (REARING OF SILKWORM) (Annual bass)
DI Fetwr Ao g w4 e (INPUT)

(%)

vmmd ooy | U] GRGERD TGy  [TCISIMUBERRY) v (TASAR)
Q. | Rae | Value | Qty. | Raie | Vale| Qty. | Rate | Value | Qty. | Rate | Value
Dfls*/Seed Cocoon
Wﬁ (Rearing Equipments) Rs
b A e (Pestcies
Insecticides etc. Rs
A IR I (7% (Cocomn Kgim
Purchased ©
o (Transportation) Rs

i 9] 99| 460 (Slorage Cost)f

(Repair & Maintenance charges, if any )

R
Rent Charges if any s
AT (Labour Wages)
(F1afe W% TR, T AR Rs

1 FaR (Oters)

%0 (Total Iop)

i

i

* DFL (Disease Free Laying) (959 58 341 14 Qa1 57 45/ 076 ol &9 28 KT8 (10 971 6 1991 20 Gow, 3190 (I S A R A )

D.2 e (OUTPUT)
AW T/RR o fed o Olhersll\'!ajor by YT
r——r—- (0fls) (Seed Cocoonl Cut Cocoon](Pupae Sale “as‘dﬂz'dl;fiz_‘l';'s"“a'"“ (Total) | (Self Consumption)
(Categories in Sericulfure) W e Vilie| O . Ve | | v o i Viie| Oy " Vi ] Qy " Viie
(Kg/om) (Rs) {<&en e Rs)  [Keem Rate| (Rs) | (Ke/gn) e (Rs) (Kelom) ™| R) et |Kofom) | (RS
4R (ERY)
Tl (Muga)
Ti(at) (Mulberry)
O (Tasar)
. 7 7 7 7
et (Total Output) % / / /
| m )

(*Value Added products means raw products that have been modified or enhanced to have higher market value or a longer shelf life
* o) TR R Y 7 (51 T e s T e 91 T (o A 10 afew 4 9 9
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E.  PART-VREELING/SPINNING  (Annual basis)
El Semmiaesda (INPUT)

coon required for regling/ spinning)

B vpury | Unis| R (ERD) WIOUGY)  [THTEMULBERRY) g (TASAR)
Qty. | Rae | Value | Q. | Rate | Value| Qty. | Rate | Valve | Q. | Rate | Value
6 | ol 3 g o (Co- [Kogm

i W’i (Labour Wages) - M&F | Rs
oA (Transportation) Rs
TR 4 (Storage Cost) Rs
crnfe = R, A |
(Repair & Mainienance charges, if any ) ;
Bl Wﬂr?/, ifﬁ I Rent Charge, ifany) | RS
o M (Orhers
{Ziﬂ"iﬁ (Total Input) 7/////////////// {//_//Z/////_//_//—%V///////////A W
E.2 Bt (OUTPUT)
™ aakmn(OthersMajor] % mmﬁ' \ .
e iR (Yarn) wastelBy Poduct) (Total) (Final Goods) |  (Self Consumption)
B T R T ) P N B R M 2
Kafm)| |y [ R g | R | ) koA )t O

& (ERD

T (Muga)

7 (ore) (Mulberry)

% (Tasar)

et (Total Output)

4HeR TR | Signature of the respondent
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