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Foreword

It gives me immense pleasure to present the Annual Report for the
year 2022-23 of the Central Muga Eri Research & Training
Institute, Lahdoigarh. This report encapsulates the dedicated
efforts and remarkable achievements of our institute in the field of
muga, eri, and oak tasar sericulture during the year. Our s ' {
commitment to research and development has been unwavering, \\ \& d
and the results showcased in this report reflect the collective ﬁ'-v"‘*’”' /(
endeavors of our scientists, researchers, and support staff. The year 2022-23 has been
marked by significant strides in various facets of sericulture, and |1 am pleased to share
some of the highlights.

As we reflect on the Institute's two decades of existence, we take pride in our role in the
unfolding history of Vanya sericulture growth in Northeast India. Numerous technologies
have been conceptualized, developed, and effectively implemented in the field. At this
juncture, | extend my heartfelt appreciation to the dedicated scientists and supportive staff
of the Institute, as well as the stakeholders who embraced and adopted these innovative
techniques. It is through this collective effort that we have witnessed a substantial increase
in raw silk production across the muga, eri, and oak tasar sectors.

In the domain of Host Plant Improvement, Production, and Protection, our institute has
made noteworthy progress in enriching the castor gene pool and characterizing castor
germplasm, paving the way for the development of a perennial castor variety. The supply
of nearly 15,000 seedlings of Muga and Eri superior host plants to beneficiaries has
supported extensive plantation efforts, covering approximately 34 acres of farmers' fields.
The nutritional assessment of vanya sericulture top soils in Lakhimpur (Assam) and the
preparation of a Seri-climatic manual for Muga growing districts in Assam are critical
contributions to sustainable sericulture practices. Furthermore, the investigation into the
impact of elevated CO2 and temperature on muga silkworms underscores our commitment
to addressing challenges posed by changing environmental conditions.

In the realm of Silkworm Improvement, Production, and Protection, our institute's
achievements are equally commendable. The identification of summer aestivation in muga
silkworm, comprehensive characterization of gut microbiome, and the development of the
web-accessible database "Vanya Silkbase" demonstrate our dedication to advancing
scientific knowledge.

Our efforts in technology transfer have not gone unnoticed, with training programs
benefiting muga tribal farmers leading to a significant increase in cocoon production and
overall income. Additionally, a series of events such as Vanya Resham Krishi melas,
workshops, exhibitions, field days, and awareness programs have contributed to the
dissemination of knowledge and the empowerment of stakeholders in the sericulture sector.
| extend my gratitude to the team at CMER&T]I for their relentless efforts, innovative
approaches, and dedication to the mission of promoting sustainable and profitable
sericulture. The collaboration with farmers, researchers, and various stakeholders has been
pivotal to our success.
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The subsidiary units of CMER&TI have actively pursued the realization of their individual
objectives. RSRS, Imphal, has taken a lead role in conducting research and extension
initiatives focused on oak tasar silkworms. RSRS, Boko, has been dedicated to serving the
requirements of sericulturists in lower Assam and West Bengal. The RECs have
successfully met their targets for the year, playing a crucial role in assisting farmers to
enhance cocoon production.

| would like to express my sincere gratitude to the Chairman and members of the Research
Advisory Committee for their invaluable inputs and steadfast support in initiating new
projects and ensuring the seamless execution of approved projects. Additionally, | extend
my heartfelt thanks to the Competent Authority of the Central Silk Board, Bangalore, for
their unwavering support in the development of CMER&TI. | sincerely acknowledge and
appreciate the collaborative efforts and support extended by the Department of Sericulture
in all Northeastern states, which has been instrumental in the successful implementation of
developmental and extension communication programs. The contributions from
collaborating institutes and research funding agencies have been pivotal, and their support
is highly valued.

As we move forward, we remain committed to pushing the boundaries of sericulture
research, fostering technological advancements, and contributing to the socio-economic
development of the regions we serve. | invite all stakeholders to explore this Annual Report,
recognizing the strides we have made and the potential avenues for future growth.

Kvk—i

(Dr. K. M. Vijaya Kumari)
Director
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CMER&TI, LAHDOIGARH AT A GLANCE

Established by Central Silk Board (CSB), Ministry of Textiles, Govt. of India in 1999,
Central Muga Eri Research & Training Institute (CMER&T]) has been the premier R&D
centre catering to the needs of vanya sericulture industry in Northeast India. Situated in
Northeast India, a proud producer of all types of vanya silks, CMER&T]I focuses mainly
on R&D activities in muga, eri and oak tasar culture. The institute is strengthening the
infrastructural facilities in recent years for conducting research in the frontier areas. The
main objectives of the institute are to evolve new technologies for increasing the
productivity of muga, eri and oak tasar silkworms and thereby transforming these cultures
from the state of traditional culture to a profit making and sustainable enterprises.

The institute is located at Lahdoigarh, 16 km east of Jorhat, Assam, well connected with
road. It has extension units in the North Eastern States, West Bengal and Uttar Pradesh.
Scientists are working in close coordination towards the development of farmer friendly
technologies, their application in field, evaluation and fine tuning of the technologies and
its dissemination. Research and Developmental activities of this institute are carried out
under six divisions. There is a Project Monitoring Cell (PMC) in the institute for planning
and monitoring of the institutional R&D activities. The administrative activities are carried
out by ten sections viz., Establishment, Accounts & Bill, Stores and Purchase, Library,
Vehicle, Construction, Labour, Computer, Hindi and Receipt & Dispatch.

To facilitate effective transfer of technologies developed by the institute and their
validation in the fields, two Regional sericulture Research Stations (RSRS) viz., RSRS
Boko, Assam, and RSRS Imphal, Manipur along with three Research Extension Centres
(REC) have been established. The regional stations are located in major sericulture zones
to carry out region and season specific research and to facilitate test verification and
effective dissemination of laboratory findings to the field. The research station situation at
Boko is dedicated to Muga related research while the research station at Imphal is dedicated
to Oak tasar. The regional stations, along with the RECs under their control, are working
towards identification of technologies suitable to regional needs and their diffusion to field.
RECs for muga are located at Coochbehar (West Bengal) and Lakhimpur (Assam). Field
Laboratory T. Khullen under the control of RSRS Imphal is sharing the responsibility of
transferring the technologies to the beneficiaries involved Oak tasar sericulture. There is
one REC for eri culture is located at Fatehpur, Uttar Pradesh.
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MANDATE OF THE INSTITUTE
e To act as an apex Research Institute for providing R&D support for muga, eri and oak

tasar sericulture.

e To conduct basic, strategic and applied research to increase production and
productivity of silkworms and their host plants.

e Improvement of food plants and silkworm eco-races and hybrids.

e To conduct socio-economic research for assessing sustainability of newly developed
technologies.

e To percolate the research findings to the end users through extension and training

mechanism.

HUMAN RESOURCES (as on 31.03.2023)

Sl Staff Main RSRS RECs
No. institute (Boko+Imphal)
1 Scientists
Scientist-D 4 1+3 1
Scientist-C 7 0+1 1
Scientist-B 0 0 0
Sub-Total 11 5 2
2 STA/ SFA/FA 15 3+12=15 11
3 Administrative staff
AD (A&A) & AD (Com) 0+1 0 0
Asst. Supt 02 0 0
UDC/LDC 03 0 0
Stenographer 01 0 0
Ass. Technician 02 1+1 2
Hindi translator 0 0+1 0
Driver 1 0+1 1
MTS 06 2+3 4
Sub-Total 16 3+6 =09 7
G. Total 42 29 20
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EXTENSION NETWORK
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AR 31|t Scientific Personnel

.70, AT, CMER&TI (A& AT Main institute)

Dr. K. M. Vijaya Kumari, M.Sc., Ph. D.
Director

Specialization: Sericulture
cmerti@rediffmail.com
cmertilad.csb@nic.in

Dr. Reeta Luikham, M.Sc., Ph. D.
Scientist -D

Specialization: Zoology, Sericulture
reeta_luikham@rediffmail.com

Dr. Diganta Mech, M.Sc., Ph. D.
Scientist -D

Specialization: Entomology
dmechcsb@gmail.com

Dr. T. James Keisa, M.Sc., Ph. D.

Scientist -D

(Retd. on 31.03.2023)

Specialization: Zoology, Sericulture Extension
jameskeisa@gmail.com

Dr. Aftab A Shadnam, M.Sc., Ph. D.

Scientist -D

Specialization: Botany, Plant Breeding, Cytogenetics &
Molecular Biology

aftab2006@gmail.com

Dr. Amit Kumar, M.Sc., Ph. D.

Scientist— C

(till 04.07.2022)

Specialization: Botany, Eco-physiology, Climate Change
amit_bio80@yahoo.com

Dr. Arun Kumar KP, M.Sc., Ph. D.

Scientist— C

Specialization: Insect Breeding, Molecular Biology &
Biotechnology

arunkumar.kallare@gmail.com
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Dr. Dharmendra K. Jigyasu, M.Sc., M.Phil., Ph. D.
Scientist— C

Specialization: Environmental Science
jigyasudk.csb@gov.in

Dr. Kh. Subadas Singh, M.Sc., Ph. D.
Scientist — C

(till-04.07.2022)

Specialization: Entomology
mailsubadas@gmail.com

Dr. Vijay N, M.Sc., Ph. D.

Scientist— C

Specialization: Statistics, Sericulture Extension
ntvijay@gmail.com

Dr. Manjunath RN, M.Tech., Ph. D.
Scientist— C

Specialization: Textile Engineering
manjunath.19.n@gmail.com

Dr. Mahesh DS, M.Sc., Ph. D.
Scientist— C

Specialization: Sericulture
maheshdnpura@gmail.com

Dr. O. P. Patidar, M.Sc., Ph. D.

Scientist — B

Specialization: Botany, Plant Breeding, Cytogenetics
coochbeharrec@gmail.com

oppatidar28@gmail.com

Regional Sericulture Research Station (RSRS), Boko, Assam

Sri. SAS Rahman, M.Sc.
Scientist -D
Specialization: Sericulture
rmrs.boko@gmail.com
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Regio

Dr. Y. Debaraj, M.Sc., Ph. D.
Scientist -D

Specialization: Sericulture
rtrsimp.csb@nic.in
yumdebnamraj@gmail.com

Dr. L. Somen, M.Sc., Ph. D.
Scientist — D

Specialization: Sericulture
somen_laishram@yahoo.com

i Y i’ﬂ:".;'
N (15

Scientist — D
Specialization: Sericulture
drsubharani@gmail.com

Dr. S. Subharani Devi, M.Sc., Ph. D.

REC, Lakhimpur, Assam

Sri Radhika Ram Das | Senior Technical Assistant

Research Extension Centre, Lakhimpur, Assam

REC, Coochbehar, West Bengal

Sh. Subrat Kumar | Senior Technical Assistant
Sarkar

Coochbehar-736179, West Bengal

Research Extension Centre, Khagrabari, Near Truck Syndicate,

REC, Fatehpur, Uttar Pradesh

Sh. Suraj Pal, M.Sc.
Scientist -D
Specialization: Sericulture
fatehpur.erec@gmail.com
surajpal581@gmail.com

0D

R

DELEGATED AND NON-DELEGATED UNITS OF CMER&TI

Delegated Units

Central Muga Eri Research & Training Institute, Lahdoigarh, Assam (Main Institute)

Non-Delegated Units

Regional Sericulture Research Station, Boko, Kamrup, Assam (from Sept., 2021)
Regional Sericulture Research Station, Imphal, Manipur (from Sept., 2021)

Research Extension Centre, Coochbehar, West Bengal
Research Extension Centre, Lakhimpur, Assam
Research Extension Centre, Fatehpur, Uttar Pradesh
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ATAYTT TeATgehR At RESEARCH ADVISORY COMMITTEE

I Chairman

Prof. P.J. Handique
Vice Chancellor, Gauhati University, Guwahati-781014 (Assam)
Email: pjh@gauhati.ac.in/ secytovc@gauhati.ac.in
(upto 31% Dec 2022)

Prof. Bidyut Chandra Deka
Vice Chancellor, Assam Agriculture University, Jorhat
Email: vce@aau.ac.in, bidyutdeka@yahoo.com
(from 01°% January 2023)

A& Members

Prof. L. K. Hazarika

Retired Professor & Head, Department of
Entomology, Assam Agricultural University,
Jorhat-785101 (Assam), Email:
Ikhazarika@yahoo.com

Dr. Bidyut Kumar Sarmah

Director, DBT-AAU Centre, Assam Agricultural
University, Jorhat — 785103 (Assam) Email:
bidyutsarmah@aau.ac.in

Prof. Pradip K. Neog

Director, Extension Education Institute (NE
Region), Assam Agricultural University, Jorhat-

785103 (Assam), Email:
pradipkneog@gmail.com
Dr. B. K. Singh

Rtd. Director (CMER&TI), Tarun Nagar, Bye
lane-5, House No. 8, Dispur, Guwahati-781005
(Assam) Email: bijoykumars87@gmail.com

The Commissioner

Handloom, Textiles & Sericulture, Govt, of
Assam, Dispur, Secretariat, Guwahali — 781006
(Assam), Email: hnarzaylas@ansam.gov.in

The Commissioner & Secretary Sericulture

Dept. Govt. of Nagaland, New Secretariat
Complex, Kohima — 797001 (Nagaland), Email:
keniloapon@amail.com

The Director of Sericulture

Govt. of Manipur, Project Management Complex
Sangalpat, Imphal East, Imphal-795004
(Manipur), Email: dosmanipur@gmail.com

The Commissioner

Textiles & Handicrafts, Govt. of Arunachal
Pradesh, Secretariat Office, Itanagar-791111
(Arunachal Pradesh), Email:
taggutahang@hotmail.com

The Commissioner & Secretary

Sericulture and Weaving, Govt. of Meghalaya,
Additional Secretariat Building, Shillong-793001
(Meghalaya)

Sri Robin Bharali

Rearer Representative, Sericulture Farmer,
Sivasagar-785640 (Assam)

Mr. Kaustav Borbora

Reeler Representative, Silk Culture, Jorhat-785
101 (Assam), Email: kvb@silkculture.in

The Scientist-D & Head

Muga Silkworm Seed Organization (MSSO),
CSB, Khanapara Post, Guwahati — 781 002
(Assam) E-mail: mssoguw.csb@nic.in

The Director (Tech)

Central Silk Board, BTM Layout Madiwala,
Bengaluru — 560 068 (Karnataka), E-mail:
dirtech.csb@nic.in

The Scientist-D & Head

Research Coordination Section, Central Silk
Board, CSB Complex BTM Layout, Madiwala,
Bengaluru — 560 068 (Karnataka)

Member Convener

Director,
CMER&TI, Lahdoigarh, Jorhat - 785700, Assam
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HIGHLIGHTS OF ACHIEVEMENTS (2022-23)

Central Muga Eri Research &Training Institute, Lahdoigarh, Jorhat with a network of

RSRS, Boko, RSRS, Imphal and RECs located at Lakhimpur (Assam), Coochbehar (West
Bengal) and Fatehpur (Uttar Pradesh) provides R&D support for the development of muga,
eri and oak tasar industries especially in eastern and North-eastern regions of the country. A
brief highlight of the research works done during the year 2022-23 is presented below:

Host Plant Improvement, Production and Protection

Castor gene pool was enriched with 05 more perennial accessions collected from NE region.
17 accessions in castor germplasm bank were characterized based on seed characteristics,
morpho-metric, biochemical and bioassay traits (Total 92 traits). A descriptor-cum-
catalogue on characterization castor germplasm was published and released during Vanya
Symposium held at Ranchi in Oct. 2022.

Potential castor accessions were utilized in hybridization programme for development of
perennial castor variety with improved characteristics. 12 perennial lines were selected in
F2 generation and plant to row progeny raised in F3 generation.

During the year 14,968 seedlings of Muga and Eri superior host plants were supplied to 156
beneficiaries. This has supported to augment plantation of superior host plant accessions at
farmers’ fields about 34 acres.

Nutritional status of vanya sericulture top soils in Lakhimpur (Assam) was assessed and
spatial distribution maps were prepared to depict the availability of micro and macro
nutrients. Ameliorative measures were suggested to enrich the nutrient deficient soils for
harvesting quality Muga and Eri cocoons.

Comparative study of Muga silkworm rearing and grainage performance in different seasons
on four food plants viz., Som (Persea bombycina), Soalu (Litsea monopetala), Dighloti
(Litsea salicifolia) and Mejankori (Litsea cubeba) revealed the superiority of Som + Soalu
(vice versa), followed by combination with Dighloti.

Seri-climatic manual of Muga growing districts of Assam was prepared and published. This
will serve as a reference for the students, seri-entrepreneurs, scientists and policy makers of
Assam and will help in quality decision making in respect to changing environmental
scenarios for promotion of muga culture.

Treatment of elevated CO, and temperature on muga silkworm and its major host plant som
(Persea bombycina) under controlled conditions decreased the larval and cocoon weight and
impacted the biochemical constituents of the leaf indicating the adverse impact of changing
environment on muga culture.

Process for preparing standalone and blended mulberry beverage has been standardized.
3000 samples of each process were field evaluated for obtaining customer feedback. This

will lead to commercialization of standalone and blended mulberry beverages.

Silkworm Improvement, Production and Protection

Identified the existence of summer aestivation in muga silkworm (Antheraea assamensis),
wherein wild muga undergoes resting/sleep during summer season (Jul-Sep) to overcome
unfavourable weather conditions during summer. The finding will lead to development of
aestivating muga lines to avoid rearing during hot summers.

Comprehensive characterization of the gut microbiome of muga and eri silkworm was
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carried out and observed that keystone microbial species populate the gut depending upon
the host plant species. Screening for lignocellulose degradation has led to isolation of
enzymatically potential microbes capable of degrading xylan. This has led to
characterization of the strain by whole genome sequencing and identification of genetic
clusters.

The web accessible database “Vanya Silkbase” has been developed, which will help vanya
silkworm researchers in mining genes of interest in wild silkworm species.

Complete elimination of pebrine spores was achieved with 4% Nirmool treatment in
comparison to 2% NaOCI. Therefore, Nirmool can be used as an alternative to NaOCI for
egg treatment in grainage and also can be used for field application in muga rearing.

Asthra and bleaching powder-based disinfection schedule and hygiene maintenance in eri
silkworm rearing was developed and demonstrated in the field.

A new method for identification of pebrine (Nosema sp. Aal) detection using Artificial
Intelligence and Machine learning models was developed. Development of mobile based
application for real time identification and quantification is in progress.

Under eri silkworm improvement programme, 100% homogeneity was achieved in 04
ecorace (6 strains). Crossing of pureline parents was carried out in 10x10 diallel fashion.
Borduar Yellow Plane (BYP) was found to the best general combiner. Based on the SCA
and reciprocal effect, three hybrids C2 x B YP, B YP X T GBP and G YP X T GBP have
been shortlisted for limited trials at the Institute level.

Eri chawki rearing technique was standardized and several demonstrations and field testing
of eri chawki rearing was carried out in different regions of Assam, Nagaland and Gujarat.
More than 20% increase in cocoon yield was recorded over conventional rearing.

A new cocoon cooking formulation that can facilitate efficient and uniform cooking of muga
cocoons was developed and tested for its efficacy on reeling performance. The trial results
indicated reduction in breakages (upto 35-40%) during the reeling process and improvement
in raw silk recovery (by 8-10%) besides retaining its luster and physical properties. The
cooking duration was reduced by almost 60% and the formulation was found suitable for
cooking both Muga and Eri cocoons. The cooking solution can be reused effectively for 2-
3 times thereby supporting the conservation of materials involved.

Nutrients composition and bioactive compounds in both eri and muga pupae were evaluated
and essential amino acids, fatty acids, sugars, flavonoids, phenolic acids and vitamin
contents were analyzed. The heavy metals and anti-nutrients in both eri and muga pupae
were found below harmful level to human beings as per WHO standards.

Identified 7 bacterial species in the spent muga pupae by DNA sequencing. The microbial
species Viz., Exiguobacterium undae, Exiguobacterium antarcticum, Pantoea vagans,
Exiguobacterium sp., Bacillus thuringiensis, Staphylococcus capitis were found in muga
spent pupae.

Eri pupal snacks prepared by CFTRI were tested through sensory evaluation by the panelists
of traditional area (Assam). Preserved eri pupae by using natural preservatives at different
temperatures were tested through sensory evaluation and up to 4 days’ pupae preserved at
low temperature (2-8°C) is accepted by the panelists.

Standardized the rearing and grainage technologies of Antheraea frithi for commercial
adoption. Rearing performance was observed better by feeding Lithocarpus dealbata leaves
than Quercus serrata and Quercus griffithii during spring (April-May) and autumn
(September-October) seasons in Manipur. Economic parameters such as cocoons per dfl (42
nos.), cocoon weight (4.509g), shell weight (0.52g) and shell ratio (11.55%) were recorded
higher during spring crop when worms fed with L. dealbata foliage
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e Different eri silkworm ecoraces, strains and breeds suitable for varied agro-climatic

conditions of Manipur were maintained. Comparative analysis has revealed that ecorace
Borduar and C2 breed are better performing in low as well as high altitudes with fecundity
above 400 eggs and ERR% above 87%. Cocoon parameters were also observed highest in
Borduar followed by C2 breed in all the seasons. These can be exploited for commercial eri
cocoon production in both the altitudes of Manipur.

North east region was surveyed for collection of oak tasar silk moths. Collections were made
from Assam. Meghalaya, Manipur, Mizoram and Nagaland. Suitable host plants were
identified to instigate egg laying through different oviposition bioassays for oak tasar female
silk moths.

Three species of Oak tasar silkworm A. proylei, A. pernyi, A. frithi and nine evolved breeds,
three eco-races of eri and muga silkworm are being maintained in GPB at RSRS, Imphal.

TRANSFER OF TECHNOLOGY

200 muga tribal farmers were trained on improved technologies of muga culture and were
provided all technological input support. The knowledge level of the adopted beneficiaries
increased by 59%, technology adoption increased by 17.47%, cocoon production increased
by 21.5% and overall income increased by 79.6%.

Three Vanya Resham Krishi melas, 02 workshops, 03 exhibitions, 08 Field Days, 23
awareness programmes and 23 technology demonstration programmes were organized by
the Institute. About 4257 persons were sensitized through these programmes during the year.

A total of 1901 nos. of farmers, officials, students and NGO members were trained/up-
skilled under five different training components like Farmers Skill Training, Technology
Orientation Programme, Training under Post cocoon Sector, Training under Sericulture
Resource Centre, Management Development Programme under STEP, awareness
programme on National Seed Act and Non-CBT funded trainings. 97 beneficiary farmers
were also trained in Textile Sectors under “SAMARTH” scheme

10 M.Sc. (Chemistry) students of Kazhiranga University were supervised by the scientists
of CMER&TI and completed their dissertation work, 1053 students/farmers visited the
Institute during the year to get acquainted with R&D activities of the Institute and 05
officials from DOS, Bihar were trained on host plant cultivation techniques with special
focus on Kesseru nursery operations.

During the year 09 newly developed technologies were test verified through on-station trials
and 12 technologies were tested through on-farm trials at different locations covering 485
beneficiaries.

6900 seedlings of Kesseru accessions (HF005 and HF008) were supplied to 69 selected Eri
farmers for popularization of these superior accessions in upper and lower Assam with a
total area plantation of 15.5 acres under TOT programme. 5058 Borpat seedlings were also
distributed among 37 selected Eri farmers for raising block plantations in 11.38 acres of
land. 125 kg Castor (NBR) seeds were distributed to 87 farmers for raising block plantation
in Sivasagar, Jorhat, Golaghat and Dibrugarh areas.100 kg Kesseru seed was supplied to
DOS, Mizoram.

The OST for validation of IPM technology for control of uzi fly in oak tasar culture was
conducted in Aug-Sep 2022. Percentage of uzi infestation recorded was 6 -9 % with IPM as
against 16-20 % in control.

Volatile blends were tested at main station and MESSO, Kaliabari. Egg laying of muga
silkworm improved by 9.3% as against control during seed crop.
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OFT of LED light traps for control of muga insect pests in upper, lower and middle Assam
areas reduced pest infestation by 20-30% in muga silkworm as well as its host plants.

OFT of Integrated Practice of ITK and Modern Technology for Muga Silkworm Seed
production conducted at 30 farmers increased the muga silkworm fecundity significantly by
16.6% over the normal practice.

OFT of Integrated Practice of ITK and Modern Technology for Higher Muga cocoon yield
conducted at 25 farmers’ field during late Bhodia (Sep-Oct), Kotia (Oct-Nov) and Jarua
(Dec-Jan) crops increased the average cocoon yield by 16.3% over the existing practice.

During the year Scientists of CMER&T]I and its nested units published 26 research/review
papers in National and International journals, 10 books/book chapter and manuals, 09
extension booklets/bulletins and 41 abstracts.

Publication of Institute

During the year Scientists of CMER&T]I and its nested units published 26 research/review
papers in National and International journals, 10 books/book chapter and manuals, 09
extension booklets/bulletins and 41 abstracts.

Other Achievements

Dr. Arun Kumar, Member, Expert Committee, RCGM (DBT) & Member Scientific
Advisory Board, International Congress of Entomology.

Dr. Amit Kumar, Dr. Arun Kumar and Dr. Aftab A. Shabnam, Guest Editor- Special issue
on Recent Advancements in Natural Fibre Research (Journal of Applied Biology &
Biotechnology).

Dr. T. James Keisa, Member Board of undergraduate studies, Manipur University

Dr. Arun Kumar — Editor & Member Scientific, Inter. J. Wild Silkmoth and Silk

Dr. Amit Kumar, Editor, Land (3.3); Front. Environ. Sci. (4.5)

Dr. Amit Kumar, Editor, Microbial technology for Climate Resilient Agriculture
(Springer, Switzerland)
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RETSATSAT Bt FoiT LIST OF R&D PROJECTS

U= IR PROJECTS CONCLUDED IN 2022-23:

Annual Report 2022-23

Sl. | Code Title Duration Principal Co-
Investigator Investigator
1 | BPP- Standardization of | Mar.,2020 to K. -
05014-CN | Processing and June, 2022 Sathyanarayana
Production of a M. Chutia,
Consumable Beverage P. Sangannavaer,
from Mulberry Leaves P. Kumerasen
and Blending with
Green Tea
(CSB Funded)
Collaboration with
TTRA, TOCKLAI/
AAU, Jorhat & RSRS,
Jorhat
2 | MOE- Adoption of Aug., 2019 To | Vijay N Dip  Kumar
05004-EF | improved sustainable July 2022 Gogoi, (upto
technologies of muga Aug. 2021),
culture for elevation of | (Extended upto D. Mech,
cocoon production in Feb. 2023) SAS
the tribal  belt of Rahaman,
Assam (DST funded) K
Sathyanaraya
na
3 | PIB- Genetic enhancement | Oct., 2019to | Aftab A. | Amit Kumar,
05005-SI of Castor (Ricinus Sept., 2022 Shabnam-PI D.K. Jigyasu,
communis L.) L. Somen
germplasm as a source Singh
material for
development of
productive  perennial
varieties (CSB funded
project)
4 | AIB- Breeding of muga| Oct.,2019 To | Arun Kumar K.P. | Mahesh D.S.,
05006-SI | silkworms for Sept.,2022 Manjunath
improved silk quality R.N.
and disease tolerance
(CSB funded project)
5 | APR- Standardization of | Oct.,2019 To | MaheshD.S. Arun Kumar
05007- SI | chawki rearing Sept.,2022 KP., &
practices  for  Eri | (Extended upto K. Subadas
silkworm, Samia ricini Mar. 2023) Singh
(Donovan) (CSB
funded project)
6 | APR- Standardization of | Oct.,2019 To |L.Somen Singh | S. Subharani
05008-SI Rearing and Grainage Sept., 2022 Devi
Technologies of
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SI.

Code

Title

Duration

Principal
Investigator

Co-
Investigator

Antheraea frithi Moore
(CSB funded project)

APR-
05010-SI

Evaluation of eri
silkworm races
suitable for different
agro-climatic
conditions of Manipur
(CSB funded project)

Oct., 2019 to
Sept., 2022

Y. Debaraj

L.Somen
Singh

AIT-
05011-EF

Molecular
investigation into the
ligno-cellulolytic
system of a few wild
silkmoth in North East
India (DBT funded
project)
(Collaboration
NEIST, Jorhat)

with

Oct., 2019 to
Sept., 2022

Arun Kumar

AIT-
05016-Ml

Integrating  genomic
and  transcriptomics
resources for
functional insight into
the biology of Muga
Silkmoth  Antheraea
assamensis

Jan.,2021 To
Dec.,2022

Arun Kumar K.P.

10

CFC-
5017-Ml

Exploration and
adoption of  novel
muga cocoon cooking
technology for
increasing its
reelability and raw silk
quality

(Collaboration  with
RSTRS, Guwahati)

Mar.,2021 To
Feb.,2023

Manjunath R.N.

D.K. Gogoi,
Rajiv K.
Munshi

11

MFM-
5019-MlI

Development of
honeycomb mountages
and harvesting
technology for muga
Cocoon production
with improved
uniformity and raw
silk recovery
(Collaboration  with
RSTRS, Guwabhati)

Mar.,2021 to
Feb.,2023

Manjunath RN

Mahesh D.S,
Urmimala
Hazarika

Concluded as Co

P1 /CI with other Institute

1

BPS-
01013-CN

Utilization and
diversification of
silkworm pupae
products for human &

Sept., 2020 to
Aug, 2022

(extended up to

March, 2023)

Mahesh D.S.

James Kiesa
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enhancing egg laying in

Sl. | Code Title Duration Principal Co-
Investigator Investigator
animal  consumption
and composting.
2 | CYF- Development of 3D | July,2020To |H.S. Manjunath
7014-Ml woven silk fabrics and June,2022 Hambulingappa R.N.
their applications (in | (Extended upto
collaboration with Nov. 2022)
CSTRI, Bangalore)
(CSB funded project)
Jiafter ufes=m ON GOING RESEARCH PROJECTS:
Sl. | Code Title Duration Principal Co-
Investigator Investigator
1 | AIB- Inter and intra-specific | Mar., 2020 | Reeta Luikham Aftab Ahmad
05012-SI | hybridization for to Feb., Shabnam
improvement of eri 2024
silkworm, Samia ricini
Donovan. (CSB funded
project)
2 | AlP- Impact of elevated COz and | Mar.,2020 | D.K. Jigyasu Aftab A.
05013-SI | temperature on  muga To Amit Kumar Shabnam,
silkworm and its primary | Feb.,2023 | (upto 30-06- G.
host plant (CSB funded | (Extended | 2022) Subrahmany
project) upto Feb. am, (upto 26-
2025) 06-2021)
3 | ARP- Development of chemical- | Jan.,2021 to | Arunkumar KP -
05015-SI | based control measures for | Dec.,2023
management of pebrine
disease in Muga silkworm,
Antheraea asamensis
Helfer
4 | AIB- Isolation of thermo-tolerant | Oct.,2019 to | Y. Debaraj S. Subharani
05009 SI | line(s) of oak tasar | Sept.,2022 Devi,
silkworm Antheraea | (Extended Arun Kumar
proylei J (CSB funded | upto Sept.,
project) 2023)
COLLABOTRATIVE PROJECTS
5 | APR- Effect of various host plants | Mar.,2021 | D. K. Jigyasu S.AS.
05018-M1 | separately and in to (w.e.f. Rahman,
combination on Rearing | Feb.,2024 | 01.07.2022), Vikram
and grainage performance Kh. Subadas Kumar
of Muga silkworm, Singh (upto
Antheraea assamensis 30.06.2022)
Helfer
(Collaboration with MSSO,
Guwabhati)
6 | APS- Studies on  population | Jan., 2022 | Sinam Subharani | K. M.
05021-EF | diversity and role of host to Dec., Devi Vijayakumar
plant volatiles cues for 2024 i
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Sl. | Code Title Duration Principal Co-
Investigator Investigator
temperate tasar silk moth
(Antheraea proylei)
(DBT funded project):
Collaboration between
RSRS, Imphal; CMER&TI,
Lahdoigarh; Manipur
University and IIHR,
Bengaluru)
7 | APS- Commercial egg | Feb., 2022 | Mahesh D.S. Arunkumar
05020-M1 | production technology for to Jan., K.P.,
eri-culture 2024 Lalita
(Collaboration with EBSF, Natrajan
MESSO, Topatoli)
8 | MOE- Evaluation and | Feb., 2022 | Dr. D KlJigyasu | Shri  Suraj
05022-M1 | popularization of improved | to March, Pal, James T
technologies developed in 2024 Keisa,
the field of Muga, Eri & Yumnam
Oak sector for Northeastern Debaraj. L.
India Somen
(On-farm/on-station trials Singh, B.N.
of CMERTI-Lahdoigarh) Choudhury,
SAS
(collaboration ~ with  all Rahman,
nested units of CMER&T]I Diganta
and MESSO) Mech, Aftab
A Shabnam,
Subharani
Devi, Arun
Kumar KP,
Amit Kumar,
Subadas
Singh, Vijay.
N, Mahesh D
S, Manjunath
R N,
Abhishek
Singh
Newly initiated projects during the year 2022-2023
9 | ARP- Muga and Eri silkworm | Mar.2023 to | Bitupon Das Lopamudra
05023-CN | disease monitoring in north | Feb. 2028 Guha (Co-PI)
eastern states of India. and all
Scientists of
CMER&TI
& MESSO
units (CIs).
10 | AIT- Advanced level | Mar. 2023 | Arun Kumar Bitupan Das,
05024-EF | Institutional Biotech Hubs | to Feb. 2026 Reeta
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Sl. | Code Title Duration Principal Co-
Investigator Investigator
(DBT at Central Muga Eri Luikham,
funded) Research and Training Mahesh D S
Institute, Jorhat, Assam
(Phase-11)
COLLABOTRATIVE PROJECTS AS CoPI/CI with other Institutes:
11 | AIB Development and | Mar 2022 to | Reeta Luikham, Aftab A.
08008 MI | evaluation of Eri silkworm | Feb 2025 | PI Shabnam
(Samia ricini  Donovan) (Ch
breeds/  hybrids  with
improved productivity

(SBRL)
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CONCLUDED PROJECTS

Project Code: AIB0O5006SI
Project Title: Breeding of muga-silkworms for improved silk quality and disease
tolerance.

Project Period : October, 2019 to September, 2022
Funding Agency : Central Silk Board, Bengaluru
Total Budget Allocation : 18.32 Lakhs

Total Expenditure : 3.54 Lakhs

(During the year)

Scientist Involved : Dr. Arun Kumar K.P., Pl

Dr. Mahesh D.S., Cl
Dr. Manjunath R.N., CI
Objectives:
1. Selection of better parents by field collection of muga silkmoth samples.
2. Classical breeding studies to select better lines for muga silkmoths.
3. Mass production for limited trials.

Summary of the findings/achievements:

Breeding for incorporating pupal hibernation in cultivated varieties

Diapause / hibernation is an arrested state of development which is pre-programmed that allows
animals to save themselves from the harsh environmental conditions. The expression of
hibernation behaviour sets in during unfavourable environmental conditions, such as winter,
extreme summer, periods of drought and season in which appropriate food is not available.
Diapausing insects become highly tolerant to cold, heat, desiccation and starvation.

In muga probably due to continuous selection for non-hibernating trait, pupal hibernation is
not observed in cultivated stock. Therefore, the farmers and government agencies have to
continuously rear muga silkworms throughout the year even in unfavourable weather
conditions. However, this study has observed pupal hibernation in wild muga. The wild muga
collections exhibit both winter as well as summer hibernation. The winter hibernation is longer
and starts in the month of November and moth emergence starts in April month (Figure 1). The
summer hibernation sets in June and the moth emergence starts in October. Harnessing this
behaviour for commercial rearing will significantly help in improving the seed availability in
muga ecosystem as hibernation will aid in skipping rearing during unfavourable months.
However, the genetic loci linked to this hibernation behaviour is not yet identified and efforts
have been made in this project using large scale genotyping and comparative genomics analysis
to identify the gene(s) linked to hibernation in muga silkworm. GWAS analysis is not yet
complete, which requires more time and efforts to arrive at the loci responsible for hibernation
behaviour. Identification and introgression of hibernation linked genes into cultivated stock
will go a long way in addressing the problems of rearing in unfavourable seasons in muga
ecosystem.
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Figure 1: Breeding for incorporating pupal hibernation in cultivated varieties would help avoid
rearing of muga in unfavourable seasons.

Project Title: APRO05007SI- Standardization of chawki rearing practices for Eri
silkworm, Samia ricini (Donovan).

Project Period : October, 2019 to September, 2022 (extended upto March 2023)
Funding Agency : Central Silk Board, Bengaluru

Total Budget Allocation : 18.15 Lakhs

Total Expenditure : 4.95 Lakhs

(During the year)

Scientist Involved : Dr. Mahesh D. S, PI

Dr. Arun Kumar K.P, ClI
Dr. Kh. Subadas Singh, CI

Objectives:
1. Establishment and management of eri host plant garden for eri chawki rearing.
2. Design and fabrication of Eri silkworm chawki reaing equipment
3. Development of new rearing method and ideal environment for eri chawki rearing.

Summary of the findings / achievements:
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e Designed and fabricated a model Eri chawki rearing centre at CMER&T]I: Equipped with
all the facilities which acts as demonstration unit for the eri rearers in Northeast India. It
also acts as a functional eri chawki rearing centre for continuous trials and testing for
further improvement and also for studies on economics of eri chawki. The chawki rearing
centre helps in continuous production of chawki worms for supply to farmers for
popularization at field level. This has been fabricated taking into consideration the harsh
weather conditions during summer and winter months by using local indigenous materials
Viz., bamboo, thatched roof etc.

e Standardized the economics of eri chawki rearing technology for commercial C2 breed
and Borduar ecorace which helps to the development of eri chawki rearing enterprises in
different regions of north eastern states and other Eri growing areas.

e Conducted several demonstrations and field testing in different regions of North-eastern
India. The cocoon yield from chawki rearing was compared with the conventional method
in farmers’ field and found to be significantly higher (>20%).

e The significantly increased cocoon yield was recorded in the chawki reared batch due to
the successful eri chawki certification system adopted before distribution of the chawki to
the farmers.

e For the first time, the highest fresh cocoon yield of 104 Kg per 100 DFLs has been recorded
by giving onsite demonstration on eri chawki rearing technology in non-traditional area of
Ericulture i.e., Bhadresar village, Sabarkantha district, Gujarat under the farmers skill
training and awareness programme. Also created the eri chawki rearing centre facility in
coordination with M/S Kalyan foundation, Palanpur, Gujarat.

o S

Figure 1: Blue print of a Model Eri Chawki Rearing House (for brushing 5000 DFLs at a
time) and Model Eri Chawki Rearing House Designed and Fabricated under this project.

Economics of eri chawki rearing

The economics of Eri chawki rearing plays a pivotal role in the entrepreneurship. Entrepreneurs
are driven by the desire for a favourable benefit-cost ratio when considering the adoption of
new technologies. Eri silkworm chawki rearing presents itself as a promising and appealing
business opportunity for those venturing into sericulture entrepreneurship. The entire chawki
rearing process is efficiently completed within just 8 days, allowing entrepreneurs to plan for
multiple batches based on their capacity for brushing, thereby ensuring a steady and frequent
income stream. This economic viability makes chawki rearing of eri silkworms a compelling
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choice for aspiring entrepreneurs in the field of Ericulture. Tables 1 to 4 provide a
comprehensive overview of the economic aspects of Eri Chawki rearing for entrepreneurs.
These tables offer valuable insights and data that can aid entrepreneurs in making informed
decisions and optimizing their ventures in this sector. The information presented within these
tables serves as a crucial resource for those looking to engage in Eri Chawki rearing and build
a successful entrepreneurial endeavour in this industry.

SI. Particulars Details
No.
1 Total area under castor 1 hectare / 2.5 acres
2 Castor variety NBR-1
3 Spacing 1x1 mtr
4 Chawki leaf yield 6.75 MT / year
5 No. of batches for rearing 18 batches/year to brush 90000 DFLs
6  No. of DFLs reared per batch 5000 DFLs
7  Leaf requirement per 1000 75 kg

DFLs

For a better understanding of the chawki rearing on a commercial scale, one hectare
model calculation is given below:

Table 1: Establishment and maintenance (variable) cost of 1 hectare castor chawki garden (1

year)

SI.No. Particulars Cost (Rs.)

1. Cleaning of land by tractor tilling (8 hr.) @ Rs.800/hour 6,400

2. Leveling of land by using tractor (2.5hr) @ Rs.1000/hour 2,500

3. Ridge-furrow 40 mandays @ Rs.300/Manday 12,000

4. Castor seed cost (6 Kgs) @ 250/Kg 1,500

5. Castor seed sowing 5 mandays@ Rs.300/Manday 1,500

6. Farm Yard Manure (30 MT) @ Rs.750/MT 22,500

7. Fertilizer (NPK-270:120:60 kg/ha/harvest), i.e. Urea @ 600 kg/ha/yr, | 14,500
Single Super Phosphate @ 750 kg/ha/yr and Muriate of Potash @ 100
kag/halyr

8. FYM and fertilizer application (30+ 15mandays) @ Rs.300/Manday | 13,500

9. Irrigation (96mandays) @ Rs.300/Manday 28,800

10. Hoeing/weeding 2 times per crop (60 mandays) @ Rs.300/Manday | 18,000

11. Leaf harvest (270 mandays @ 25 kgs leaf per manday) 81,000

12. Miscellaneous expenditure plant protection/ electricity/ land revenue/ | 5,000
etc.

13 Imputed cost for owned land 12,000

Total 2,19,200
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Non-recurring cost

Life -
. - . ty. Rate Cost Depreciation
Rearing building/ equipment Q Span
g g/equip reqd. | (Rs.) (Rs.) (y'[;ars) (Rs.)

Rearing house for eri chawki 263/
Worms (1520 sq. ft) 1 sq ft. 4,00,000 10 40,000
Disinfection tank (10’x 5’x 4”) 1 - 15,000 15 1500
Plastic rearing tray (2°x3”) 400 540/unit | 2,16,000 10 21,600
Bamboo rearing stand 16 1500/unit | 24,000 5 4,800
Incubation frames 100 80 8000 15 533
Leaf chopping machine 1 35,000 | 35,000 20 1,750
Feeding stands 4 250/unit | 1,000 5 200
Leaf chopping board 2 500 1,000 5 200
Knife 2 200 400 2 200
Circumferential room heaters 2 19,500 | 39,000 5 7,800
Humidifier 2 8,000 16,000 5 3,200
Power sprayer with mask 1 20,000 | 20,000 10 2,000
Bed cleaning nets 400 50 20,000 10 2,000
Air cooler 2 5,000 10,000 5 2,000
Microscope 1 25,000 25,000 5 5,000
Disinfection masks 2 1,000 2,000 5 400
Dust bins 4 1,000 4,000 5 800
Plastic crates 5 1,000 5,000 10 500
Wet & dry thermometer 2 1,000 2,000 5 400
Total cost 8,43,400 94,883

Table 3: Recurring costs for brushing 5000 DFLs per batch & 90000 DFLs/year

Particulars Requirement | Rate Total | Requirement Total
(5000 DFLs) | (Rs.) cost for (per year) Costs for

5000 90000
DFLs DFLs
(Rs.) (Rs.)

?k'g;’mh'”g Powder | 5 50 250 90 4,500

Asthra (Kg) 0.2 1000 200 3.60 3,600

Lime (kg) 15 30 450 270 8,100

Paraffin Paper

(Bundles) 1 bundle 2.5 300 750 45 13,500

for 2000 DFLs

Polythene sheet

(Apportioned cost for | 90 meters 15 1,350 90 meters 1,350

18 crops)

Mandays required

(Average 40Mandays | 21 300 6,300 378 1,13,400

/ month)

Cost of Chawki Leaf | 375 32.5 12,187 6750 2,19,200

Cost of Layings 5,000 DFLs [ 7/DFL | 35,000 90,000 DFLs | 6,30,000
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Electricity Charges Lumpsum - 1,400 Lumpsum 25,000
Other Costs
(Miscellaneous) Lumpsum - 1,000 Lumpsum 5000

Total 57,537 - 10,23,650

Table 4: Overall expenditure required to brush 90,000 DFLs / year / ha

Sl. No. | Head Amount
1. Non-Recurring Cost (A) 94,883

2. Recurring cost (B) 10,23,650
3. Total of (A+B) 11,18,533
4. CRC owners profit margin @ 10 % of total cost (A+B) 1,11,583
5. Risk factor @ 5 % of recurring cost (B) 51,182

6. Total Expenditure per annum (SI. No. 3+4+5) 12,81,298
7. No. of Dfls brushed per year 90,000

8. Eri Chawki Rearing cost per 100 dfls (6/7) (Rs.) 1,424

Q. Total income if eri chawki sold @ Rs. 2500 / 100 dfls ( Rs.) 22,50,000
10. Net return (Rs.) (SI. No. 9-6) 9,68,702
11. Income/ 100 DFLs(10/7) (Rs.) 1,076

12. B:C ratio ~1.75

Note: The major cost of production is labour or manpower charges. If one male and one female
member of the family is actively involved in chawki rearing, the labour or manpower cost can
be reduced significantly. This further reduces the total cost of production, thereby increasing
the profit to the eri chawki entrepreneur.

The application of improved technologies in non-traditional areas is easier than the traditional
areas. Recently CMER&TI in co-ordination with Kalyan foundation, Gujarat conducted a eri
chawki rearing demonstration and shelf rearing system in Bhadresar village of Sabar Kanta
district of Gujarat and the rearing was successful and got 208 kgs of cocoon yield out of 200
dfls reared. Hence, the technologies dissemination is very effectively adopted by the new
farmers. Also, for commercialization of ericulture from small scale to industrial level, the
introduction of eri chawki rearing technology is very much essential. The rearing observations
are depicted in the table 5.

Table 5: Rearing performance of chawki reared batch in Gujarat (Bhadresare village,
Sabarkanta district):

Particulars Chawki reared batch
Race Borduar (350 eggs/DFLSs)
Date of Hatching 02.11.2023

Hatching (%) 98 %

Number of worms brushed 68,600

Chawki duration (days) 7 days

Missing larval (%) at 2" moult 0.75

Larval uniformity at 2" moult (%) 100

100 larval weight (gms) before second moult 5.93
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Disease incidence (%) at chawki stage 0

Late age larval duration (days) 17 days
Spinning duration (hours) 2 days (>90%)
Cocoon yield (Kgs) 208
Cocoon yield by number 65,298
Disease incidence (%)- during late age 0
Number of cocoons per kg 314
ERR (%) 95.18
Single cocoon weight (g) 3.18
Single pupal weight (g) 2.72
Single Shell weight (g) 0.46
Cocoon shell (%) 14.47
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Table 6: Two-way ANOVA for each observation recorded at different locations under field testing and demonstration: The analysis of variance
(ANOVA) was conducted to investigate the effects of treatments and locations on each observation taken in the chawki and conventionally reared

batches. The results of the ANOVA are presented in the below tables:

Observation | Rearing batch = - Locations - — — Overall Sou_rcg of Mean sum F value P value
Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Chawki 95 96 97 95 95 95 96 98 95.87 Treatment (1) 1788.91 424177 9.2E-45**
Hatching % Location (7) 9.67054 2.29303 0.030*
Conventional 88.2 91.20 89.1 88.70 88.20 90.40 89.5 87.7 89.12 TXL(7) 16.2777 3.85968 0.0007**
Locations Mean
. . Overall Source of
Observation | Rearing batch Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation :guma(r); F value P value
Missing Chawki 0.56 0.63 0.17 0.56 0.56 0.41 0.52 0.48 0.47 | Treatment(l) | 1486.449 | 1340.402 | 7.84E-75**
larval (%) : Location (7) | 5.919566 | 5.337955 | 1.89E-05
0 Conventional 4,96 8.24 7.52 6.35 5.55 7.00 7.25 5.76 6.59 TXL(7) 6.704487 | 6.045756 | 3.41E-06**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Chawki 98 99.2 99.5 97.63 97.63 98.3 98.6 99.12 98.50 Treatment
Larval 1) 78218.55 7211.126 6.8E-125**
uniformity (%) | Conventional | 56.48 | 49.61 60.60 55.47 5354 | 5159 | 53.16 | 5384 | 54.29 | Location(7) | 60.69424 | 5505524 |  1.01E-05**
TXL(7) 55.70508 | 5.135563 3.09E-05**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Disease Chawki 0.05 0.03 0.09 0.07 0.07 0.02 0.08 0.06 | 0059 | Treatment(l) | 1046.682 | 1852.571 |  4.17E-84**
incidence - Location (7) 4.613543 8.165721 2.33E-08**
(%) Conventional 5.46 4.24 4.39 4.57 6.11 4.52 491 5.40 4.95 TXL(7) 4.456626 7.887985 4.41E-08**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Single Chawki 3.08 3.01 3.00 2.08 2.94 3.04 3.12 3.21 3.05 Treatment (1) 3.915631 402.6327 1.5E-43**
cocoon - Location (7) 0.02534 2.605628 0.01462*
weight (g) Conventional 2.73 2.74 2.70 2.75 2.74 2.77 2.70 2.72 2.73 TXL(7) 0.055111 5.666862 8.51E-06**
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Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Single Chawki 0.50 0.47 0.46 0.47 0.43 0.49 05 052 | 048 | Treatment (1) 0.529 | 881.6667 2.91E-63**
shell - Location (7) 0.003099 | 5.164286 2.89E-05**
weight (g) Conventional 0.37 0.39 0.38 0.37 0.37 0.36 0.35 0.35 0.37 TXL(7) 0.0075 12.5 1.86E-12**
Observation | Rearing batch = - Locations - — — Overall Sou.rcg of Mean sum F value P value
Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Single Chawki 258 253 2.54 250 250 255 259 268 256 Treatment (1) 1.566181 162.8317 2.01E-25**
pupal - Location (7) 0.014758 | 1.534326 0.160156 NS
weight (g) Conventional 2.36 2.35 2.32 2.37 2.36 2.40 2.34 2.35 2.36 TXL(7) 0.025533 | 2.654649 0.01302*
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Cocoon Chawki 16.27 15.77 15.34 15.95 1486 | 1593 | 16.86 | 16.28 | 1591 | Treatment(l) | ~ 226.8326 | 270.5962 7.02E-35**
shell % - Location (7) 1.712215 | 2.042559 0.053628*
Conventional 13.64 14.35 13.92 13.48 13.54 13.24 13.21 13.01 13.54 TXL(7) 3.730118 | 4.449782 0.000166**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Cocoon yield Chawki 92.88 91.50 91.86 87.64 8709 | 9353 | 9519 | 9955 | 9241 | Treatment(l) | 27426.54 | 1971.929 |  6.36E-86**
ka/100 dfl - Location (7) 161.0563 11.57972 1.27E-11**
(kg S) | Conventional 69.12 67.40 64.79 66.73 64.73 68.20 68.47 68.45 67.23 TXL(7) 102.8768 7.396694 1.38E-07**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Pupal yield Chawki 77.78 77.07 77.76 73.65 7416 | 7863 | 7943 | 77.77 | 7699 | Treatment(l) | 15153.58 | 1257.336 |  4.97E-73**
(kg/100 dfl) - Location (7) 85.97991 7.134001 2.56E-07**
g Conventional 59.69 57.73 55.79 57.74 55.96 59.17 59.42 59.62 58.14 TXL(7) 27472 2.279431 0.031297*
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Shell yield Chawki 15.10 14.43 14.10 13.98 1293 | 1490 | 1605 | 1510 | 1457 | Treatment(l) | 1251.584 | 2168.862 1.04E-88**
(kg/100 diff) - Location (7) 6.7275 | 11.65804 1.07E-11**
g Conventional 9.43 9.67 8.99 9.00 8.78 9.02 9.05 9.43 9.17 TXL(7) 5.744227 | 9.954132 4.18E-10**
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Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat mean variation of square
Profit from Chawki 31111.71 | 30827.17 | 3110254 | 29461.79 | 29664.7 | 31453.6 | 31654.87 | 31111.71 | 3079851 | Treatment(l) | 2.42E+09 | 1257.336 | 4.97E-73**
R - Location (7) 13756786 | 7.133998 | 2.56E-07**
pupa (Rs) | Conventional | 23876.98 | 23093.52 | 22316.73 | 23094.38 | 22382.3 | 23671.4 | 23770.47 | 23876.98 | 23260.35 TXL(7) 4395519 | 2.279429 | 0.031297*
Observation | Rearing batch Locations Overall Sou_rcg of Mean sum F value P value
Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani Jorhat mean variation of square
Profit from Chawki 10567 | 10101.74 | 9871.89 | 9786.38 | 9048.69 | 10431.1 | 11238.34 | 10567.03 | 10201.52 | Treatment(l) | 6.13E+08 | 2168.861 | 1.04E-88**
hell (R - Location (7) 3296474 11.65803 | 1.07E-11**
shell (Rs.) Conventional | 6599.88 | 6766.827 6299.71 630045 | 641295 | 6314.92 | 6333.26 | 6599.88 | 6453.49 TXL(7) 2814669 9.95412 | 4.18E-10**
. . Locations Overall Source of Mean sum
Observation | Rearing batch Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani Jorhat mean variation of square Fvalue P value
Gross Chawki 41678.74 | 4092891 | 40974.43 | 3924817 | 38713.3 | 41884.7 | 42893.21 | 41678.74 | 41000.03 | Treatment(l) | 5.48E+09 | 2130.63 | 3.47E-88**
fit (R - Location (7) 29108015 | 11.32416 | 2.17E-11**
profit(Rs.) | Conventional | 30476.86 | 29860.35 | 28616.44 | 29394.83 | 28525.2 | 29986.3 | 30101.73 | 30476.86 | 29679.82 TXL(7) 11468842 | 4.461828 | 0.000161**
Locations Overall Source of Mean
Observation | Rearing batch Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat mean variation z:umalc'): Fvalue P value
Cocoon yield Chawki 30138.4 | 303859 | 30560.9 | 294386 | 29657.1 | 307317 | 30520.2 | 30138.4 | 30197.53 | Treatment(l) | 1.20E+09 | 1803.581 | 2.49E-83**
by number - Location (7) 5545140 | 7.767142 | 5.83E-08**
/100 dfls Conventional | 25259.70 | 24568.1 24007.1 24300.30 | 23633.7 | 24596.2 | 25342.4 | 25259.70 | 24620.90 TXL(7) 1633564 | 2.288152 | 0.030675**
Observation | Rearing batch Locations Overall Source of Mean sum F value P value
9 Dhemaji | Borpatar | Chungthia | Golaghat | Udalguri | Jaljori | Mariani | Jorhat | mean variation of square
Chawki 90.64 90.43 90.01738 88.54 89.19 | 9243 | 9086 | 90.64 | 90.34 | Treatment(l) | 4849.789 | 694.596 5.87E-57**
ERR % Location (7) 16.01666 | 2.293936 0.030269**
Conventional 79.31 79.76 79.75 78.01 78.52 78.96 78.70 79.30 79.03 TXL(7) 8.936611 1.279918 0.264265**

5% level of significance

**1% level of significance

It's noteworthy that the reported F-values and p-values in the ANOVA table reflect the strength of evidence against the null hypothesis. The small p-values
observed in this analysis indicate strong evidence to reject the null hypotheses for the effects of treatment, location, and their interaction. Hence, the outcomes
of the ANOVA analysis indicate that both the rearing methods (chawki and conventional) significantly affect the performance of eri silkworm rearing.
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f-help group (eri farmers) at SRC,
Bokakhat of Golaghat district and Demonstration of brushing techniques for newly hatched
worms at Gujarat

Figure 4: Uniformity in eri chawki worms and Distribution of eri chawki worms to the
farmers of Kalyan foundation after chawki certification at Gujarat

Project Code: CFC 5017 Ml
Project Title: Exploration and adoption of novel solvent based muga cocoon cooking
technology for increasing its reelability and raw silk quality.

Project Period : March 2021 to Feb 2023
Funding Agency : Central Silk Board, Bengaluru
Total Budget Allocation : 18.23 lakhs

Total Expenditure : 10.65 lakhs

(During the year)

Scientist Involved : Dr. Manjunath R. N., PI

Dr. D.K. Gogoi, ClI
Dr. R.K. Munshi, Co-PlI
Objectives:
1. To study the efficacy of enzymatic and non-enzymatic approaches in muga cocoon
cooking/ softening.
2. To develop a new solvent based cocoon cooking technique to improve the reelability
& raw silk quality in muga cocoons dried under different techniques.
3. To carry out large scale Multi-location trials at CSB and DoS reeling units for
validating the efficacy of the newly developed cooking method.
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Summary of the findings/achievements:
Enzymatic approach

> Bacteria sourced from various potential outlets were screened for lipase and protease
activity. One isolate (RSH1) displayed lipase activity, while five isolates exhibited
positive protease activity. The isolates' total protein content and enzyme activity at
different temperatures were assessed.

» The impact of temperature, pH, and fermentation time on enzyme activity was
explored, identifying optimal conditions for protease activity at 35°C and pH 7.
Quantitative protease assays validated the enzyme's efficacy.

» RSH1's enzyme was utilized for cocoon degumming and resultant Reeling trials with
a microbial consortium demonstrated promising degumming efficiency. An
optimization study pinpointed the most effective time and temperature combination
for degumming—optimal conditions were observed at 35°C, pH 7.5, and a soaking
duration of 30-40 minutes.

» This comprehensive enzymatic approach for muga cocoon degumming yielded
positive outcomes in terms of enzyme production, degumming efficiency, and
process parameter optimization.

» The resultant enzyme was submitted to the National Collection of Microorganisms
(NCMR) with accession number MCC 5323, ensuring accessibility for the scientific
community and the public.

Sample collection and isolation of microbes

‘I
L

Preparation of stock solution Spread plate method

Collection of sample

Bacterial colonies obtained from
serial dilution

Pure culture of isolates
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Enzyme Developed Temp. based soaking Deflossing Single end reeling Group reeling

Effect of Soaking duration & Temperature for deflossing & reeling

3hr | 4hr | Shr | 6hr # | Time Reelability
20 min ~ 38.52 %

4 | 35 min ~ 53.00 %
B 3 B B 5 | 40 min ~ 58.50 %

Reeled Silk

» Temperature : 30-35°C
B Not deflossable Partially defloss [l Fully defloss »>pH:7.5
» Soaking time : 30-40 mins

Figure: Optimization of the treatment conditions through Reeling trials

Non-enzymatic approach

» An innovative cooking formulation has been created, ensuring swift, efficient, and
uniform cocoon cooking without compromising raw silk quality (strength & Lustre).
Comparative analysis of various cooking methods on muga cocoons yielded promising
results.

» With the new formulation, cooking time decreased significantly to one third of the
actual duration followed in traditional soda-based techniques. This led to a noteworthy
25-30% reduction in yarn breaks during the reeling process, enhancing cocoon
reelability and Raw silk recovery % by around 10-12%.

» The cooking liquor's reusability for 3-4 cycles contributes to the eco-friendly and cost-
effective nature of the cooking technique.

» The positive impact of this formulation on muga reeling is evident in improved
reelability and simplified cooking, underscores its potential in the sector.

== -~ E__

Figure: Luster retention in silk reeled from (a) Soda based & (b) New formulation
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Figure: The demonstration cum validation trials were conducted on both bhir and MRTM
based reeling techniques
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Project Code: MEM 5019 M

Project Title: Development of honey comb mountages and harvesting technology for
Muga cocoon production with improved uniformity and raw silk recovery

Project Period : March 2021 to Feb 2023
Funding Agency : Central Silk Board, Bengaluru
Total Budget Allocation : 10.63 lakhs

Total Expenditure : 5.50 lakhs

(During the year)

Scientist Involved : Dr. Manjunath R.N., PI

Dr. Mahesh D.S., CI
Dr. Lopamudra Guha, MESSO Guwabhati, ClI

Objectives:

1.

Fabrication of honeycomb mountages and suitable harvesting technology for uniform
muga cocoon production.

Impact assessment of honeycomb mountages on cocoon production, cocoon
characteristics and reeling performances.

. To conduct on-station feasibility trials of the mountages at CSB/DoS units for

prototype test verification

Summary of the findings/achievements:

An attempt was made to design and fabricate a novel mountage type in the form of
Honeycomb structure aimed to improve cocoon quality and cocooning efficiency in muga
cocoons. The following are the brief details on the execution of the project

>

Prototype Development: Morphological assessment and cell dimension analysis led to
the creation of honeycomb mountages. Initial Pilot trials in mountages made from
laminate sheets demonstrated higher cocooning efficiency (90-95%) compared to
traditional setups (85-88%), resulting in cleaner, uniform cocoons.

Harvesting Challenge: Despite improved efficiency, cocoon harvesting posed a time-
consuming and labor-intensive challenge.

Modification for Harvesting: To address the challenge, silkworm placement
orientation was modified, and the constructional architecture was altered and different
materials were tried out. Initially, aluminum/sheet material were tired but eventually
Fiber-reinforced polymer (FRP) sheets were introduced as a more practical alternative.
Cocooning trials: The resulting cocooning trials achieved good cocooning efficiency
and Cocoon reeling performance saw a notable improvement of approximately 7-9%
compared to traditional methods (Jali & Box-type mountages) besides easing the
mounting and harvesting operations.

Additional Attributes:

Efficient Space Utilization: Compact design for maximum space efficiency.
Durability: FRP material offers longevity robustness & withstands high temperatures.
Streamlined Processing: can be provisioned for direct transitioning to stifling and
cooking, eliminating intermediate harvesting steps.
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LIRS

Figure: Layer-y-layer stakin of FRP sheets to arrive at the Honeycomb structure

pening layer by layer

H b bly and sub tion

l HONEYCoMD
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ONGOING PROJECTS

Project Code: AlB-05012-SI
Project Title: Inter and intra-specific hybridization for improvement of Eri silkworm,
Samia ricini Donovan.
Project Period

Funding Agency

Total Budget Allocation
Total Expenditure
(During the year)
Scientist Involved

: March, 2020 to February, 2024
: Central Silk Board, Bengaluru
: Rs. 23.15 Lakhs

: Rs. 4.65 lakhs

: Dr. Reeta Luikham, Pl

Dr. Aftab Ahmad Shabnam, CI

Objectives:
To develop improved cross breeds/hybrids of Eri silkworm with higher fecundity and
silk yield for commercial exploitation.

Summary of the findings / achievements:

During the presentation at 40" RAC meeting, the house committee suggested to continue
a) selection of pure line strains based on larval colour and markings till 200% homogeneity
of the population is achieved. b) Selection of pureline parents for crossing should include
top as well low ranking strains. c¢) Possible cross combinations should be carried out
accordingly. The selfed rearing was continued for 8" and 9™ generation and the rearing
performance was recorded. 100% homogeneity of the population was achieved in F9
generation.

Table - 1: Analysis of variance for combining ability in a 10x 10 diallel crosses.

Source df Fecundity Hatching Larval | ERR (%) Cocoon | Shell Shell ratio
(Nos.) (%) wt. (9) wt.(9) [ wt(9) [(%)

GCA 9 99,466.04* 1,458.75*%* | 0.88 9,983.66*%* | 0.87 0.14* | 62.27*

SCA 45 | 208294.03** | 2,565.61* | 2.81 30,134.54** | 1.52%* | 0.28** | 136.88**

Reciprocal | 45 | 183581.91** | 1,393.19%* | 3.501 | 15,132.69* 1.25 0.21 111.22%*

Error 198 | 48,014.64 541.72 7.61 4,858.80 1.24 0.07 98.15

GCA/ 0.477527 0.57 0.31 0.33 0.57 0.48 0.45

SCA

ratio

The crossing of pureline parents including top as well as low ranking strains was done in
10x10 diallel fashion to get 100 cross combinations. Analysis of variance for combining
ability for seven traits i.e. fecundity, hatching, larval weight, ERR, cocoon weight, shell
weight and shell ratio showed significant GCA variance in five traits. Similarly, significant
SCA variance were observed in six traits fecundity, hatching, ERR, cocoon weight, shell
weight and shell ratio. The significant of both GCA and SCA variance in most of the traits
showed that both additive and non-additive components are important for the expression of
these traits (Table-1).
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Table - 2: General Combining Ability effects in pureline of eri silkworm.

Parents | Fecundity | Hatching | Larval | ERR Cocoon | Shell wt. | Shell
(Nos.) (%) wt. (9) | (%) wt. (@) |(9) ratio (%)

BYP 28.65** 1.96** 0.03 8.17** | 0.08** | 0.035*%* | 0.68**

T GBP | 6.89** 0.83** 0.02 2.33% 1.39%* [ 0.001 1.11%*

c2 7.99%* 1.86** 0.04 0.97 0.03** [ 0.008** | 0.091

breed

B GBP | 6.71% 0.88** 0.01 1.86** [ 0.09 0.007** | 0.11

TGBS |2.82 1.02%* 0.02 2.87*%* |-0.02 0.006** | 0.27**

BYZ -13.47 -3.31 -0.04 |-6.02 -0.04 -0.02 -0.44

B GBZ |-8.20 -0.85 -0.01 | -1.87 -0.03 -0.007 -0.09

TYS -6.87 -0.51 0.03 -0.30 -0.02 -0.002 -0.05

KYP -20.45 -1.56 -0.09 |-6.18 -0.05 -0.021 -0.44

GYP 1.93 -0.31 0.01 -1.82 0.02 -0.006 -0.23

Table -3: SCA effects of selected crosses in 10X10 diallel crosses.
Crosses Fecundit |Hatchin [Larval |[ERR Cocoon |Shell wt. | Shell ratio
y (Nos) [g(%) |wt.(9) [(%) wt. (9) |(9) (%)

C2 breed x B

YP 7.9 1.93 2.72%% [ 4,56%* | 4,34*%* | 943*%*x | 51**

B YPxXxTGBP | 7.58% 6.23*%* | 1.25 4.80** | 3.10** | 8.14** | 6.85**

BYPxXxTGBS |7.32% 4.44** | -0.31 4.13%% | 3.00*%* | 2.14 1.72

B GBP x T 198

GBS 4.18** | 1.75 4,37* 2.45% 2.82 4,37**

BYZxBGBZ|1.16 1.77 0.65 2.95%* [1.69 6.57*%* | 3.70%*

B YP x B GBZ | 5.48** 1.83 0.08 4.49%* | 2.69** | 3.00 2.08

GYPXxTGBP | 1.65 -2.42 1.33 0.78 2.34*%* | 6.86*%* | 3.45%*

GYPxBGBP | 1.49 2.11% 1.01 1.28 1.34 4.86*%* | 3.15%*

T GBP x B

GBZz 3.3 1.86 -0.57 1.38 1.97 4.00%* 2.37%

BGBZxXxTYS | 3.51% 0.94 0.88 4.05%* | 2.24* 1.57 0.23

C2xTGBP 0.56 0.56 0.82 -0.34 -0.55 2.29% 2.32%

C2xTGBS 1.00 0.45 1.04 1.90 2.93%x | 2,43 0.43

GYPXTYS 2.80** 5.40*%* [ -0.64 -0.06 0.93 1.14 0.43

B GBP xB YZ | 2.88** -3.68 -0.79 0.87 2.24%* 0.86 -0.35

TYSXTGBS |1.61 2.45% -0.60 0.96 1.55 1.86 0.73

T GBP x B 0.89

GBP 2.54* 0.24 -0.90 -0.97 0.14 0.72

General Combining Ability (GCA) effects for 10 pureline of Eri silkworm for seven traits
i,e., fecundity, hatching, larval weight, ERR, cocoon weight, shell weight and shell ratio
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were analysed (Table-2). It was observed that BYP showed positive and high significant
GCA effects for six traits. TGBP showed significant GCA effects for five traits and C2
breed, BGBP &TGBS showed significant GCA effects in four traits. Among these 10
pureline parents, BYP showed the best general combiner as it showed significant effects
for six traits.

Specific Combining Ability (SCA) effects were analysed for seven traits in 45 forward
cross combination, out of which selected 16 cross showing positive and significant SCA
effects in one or more traits (Table-3). It is observed that C2 breed x BYP and BYP x TGBP
recorded significant effects in six traits. These two cross combinations are selected as a
hybrid for limited trials at the Institute level.

The analysis of reciprocal effects for seven traits in 45 reversed cross combination, out of
which selected 06 cross showing positive and significant SCA effects in one or more traits
(Table-4). It is observed that GYP x TGBP showed significant effects in four traits and this
cross combination has been selected as a hybrid for limited trials at the Institute level.

Table - 4: Reciprocal effects of selected crosses in 10X10 diallel crosses.

Crosses Fecundity [Hatching|Larval |ERR Cocoon | Shell Shell ratio
(Nos.) (%) wt. (9) |(%) wt. (g)  |[wt.(g9) [(%)

GYP x T |2.65** -2.42 1.33 0.78 4.34%% | 6.86%* | 3.45**

GBP

BGBZ x B | 6.85*%* -1.45 0.88 6.64** [ -0.45 1.43 1.89

YP

K YP x B|0.59 1.99% 3.08%* | 2.21* 2.35% 1.57 2.43%

YP

K YP x T]|1.79 2.14* -0.72 | 4.19%* [ 1.62 3.57*%* | 2.20%*

YS

TGBS x G [ 6.92** -1.74 -1.14 | 5.78** |0.17 2.41 5.25%*

YP

TGBSxB 0.09 -0.90 -1.32 | -3.26 -2.76 1.71 1.88

GBP

Based on positive and significant GCA effects in desired traits, 07 cross combination i.e.,
B YP xT GBP, C2x BYP, BYP X T GBS, B GBPX T GBS, C2 X TGBP, C2 X T GBS
and T GBP X B GBP were selected for development of promising breed.

INTER-SPECIFIC HYBRIDIZATION

Selfed BYP x Wild grainage was carried out to produce F2 seed and selfed F2 generation
rearing was carried out by recording fecundity, hatching, larval weight, ERR, cocoon
weight, shell weight, pupal weight and shell ratio shown in Table-1.
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Treat- | Fecundity | Hatching Larval ERR Cocoon | Shell wt. | Shell
ment (Nos.) (%) wt. (gm) (%) wt. (gm) (gm) Ratio
(%)

BYPx | 287-331 78-84 7.23- 56-79 | 3.30-3.57 0.43- | 13.03-
Wild 7.51 0.47 13.16

The fecundity was low and not up to the desired level and when presented in 63" RC, the

house suggested repeating inter-specific hybridization work to get desirable results.

Selfed F4 and F5 generations are continued and all the rearing performance was recorded
as shown in Table-2. Cocoon assessment of selfed F5 generation is completed and kept in
normal room temperature for emergence.

Table - 2: Rearing performance of Selfed F4 and F5 generations.

Generations | Fecundity | Hatching | Larval | ERR | Cocoon | Shell | Shell ratio
(F) (Nos.) (%) wt. (g) | (%) | wt. (g) wit. (%)
(g)
Selfed F4 215 56.69 7.15+ | 33 245+ | 0.30+ 12.24+
1.98 0.97 0.64 0.49
Selfed F5 185 45.69 7.39+ | 29 2.50+ | 0.33+ 13.20+
1.46 0.32 0.45 0.19

Project Code: ARP05015SI

Project Title: Development of chemical-based control measures for the management

of Pebrine disease in Anthraea assamensis Helfer

Project Period

Funding Agency

Total Budget Allocation
Total Expenditure
(During the year)
Scientist Involved

Objectives:

1. Effect of different chemical disinfectants and antifungal substances on survivability

: January, 2021 to December, 2023
: Central Silk Board, Bengaluru

:19.92

Lakhs

: 3.16 Lakhs

: Dr. Arun Kumar K.P. Pl
Dr. G. Subrahmanyam (up to 30.06.2021)

and infectivity of microsporidian spores

2. Efficacy analysis and field application of chemical disinfectants suitable for

management of pebrine disease.

Summary of the achievements:

e For the efficacy analysis of the chemical disinfectants two different assays were
performed invitro, motility assay and germination assay to test the survivability and
infectivity of micrsporidian spores. Total 13 chemical disinfectants were tested and
their effects were observed and recorded.
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Of the tested chemical disinfectants 3 were shortlisted for Insect bioassay studies
namely 0.2 % NaOCI, 2% Nirmool, 3% Nimool and 5% Mancozeb75.

Field trial experiment was performed with the shortlisted disinfectants and its effects
on leaves of the host plants and the muga larvae were observed. 38.09% reduction of
pebrine disease observed with 0.2% NaOCI with bleaching effect on the leaves and
47.17% reduction observed with 3% Nirmool without any bleaching effect on the
foliage, whereas 5% Mancozeb was toxic for larvae and complete mortality was
observed (Figure 1).

An egg washing technique was experimented with 0.2% NaOCI and 3% Nirmool.
Pebrine infected eggs were collected and categorized into high, medium and low-
density spores depending on the spore load and washed with the mentioned
disinfectants before rearing. Maximum cocoons collected in 0.2% NaOCI treated low
and medium batch.

The complete genome sequencing of Nosema sp collected from muga and eri
silkworms has been completed and the detailed analysis is ongoing.
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Fig 01: Cocoon number and number of emergence in different treatments

Project Code: APS05020MI

Project Title: Commercial egg production technology for ericulture
Project Period : February, 2022 to January, 2024
Funding Agency : Central Silk Board, Bengaluru

Total Budget Allocation : 14.65 Lakhs
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Total Expenditure : 6.29 Lakhs
(During the year)
Scientist Involved : Dr. Mahesh D. S, PI

Dr. Lalitha Natarajan, Scientist D, EBSF, Topatoli, Co-PlI
Dr. Arun Kumar K.P, ClI

Objectives:
1. Standardization and selection of suitable egg laying device for commercial loose
egg production in eri.
2. Synchronization of hatching and subsequent rearing
3. Popularization of loose egg production in Ericulture

Summary of the findings / achievements:

e Shortlisted the suitable egg laying device for large scale trials.

e Large scale trials have been conducted for commercial loose egg production by using
selected device at CMER&TI & EBSF, Topatoli.

e All the grainage techniques for the shortlisted egg laying device are being
standardized.

e Standardization of mass mother moth examination techniques for shortlisted egg
laying devices is being carried out and will be repeated again for better conclusion.

e Early emerged moths are preserved at different temperatures to identify the best
suitable condition for preservation and their re-use is being carried out.

e Standardization of black boxing for synchronization of hatching of different days laid
eggs are being carried out.

e For the most accurate conclusion, the Eri silkworm seeds were stored at already
developed preservation technology and with other various temperatures for their
embryological developments were checked to observe the variations in development
and hatching of worms.

Table 1: Egg laying performance of eri silkworms on different devices (per 100 moths):

Trial 1 Trial 2
Egg Egg Egg Egg
Egg laying devices recovery | recovery | recovery | recovery
per 100 per moth per 100 per moth
moths (9) (9) moths (g) (9)
Starch Sheet based WW 65.27 0.6527 62.12 0.6212
Sheet based WoW 64.32 0.6432 61.36 0.6136
Kharika (C) 65.15 0.6515 60.89 0.6089
Hanging cloth (Navy blue) 64.01 0.6401 60.17 0.6017
Nylon net 64.16 0.6416 59.83 0.5983
Starch coated PVC pipe 64.58 0.6458 60.90 0.6090
Individual boxes 64.29 0.6429 60.59 0.6059
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Table 2: Large scale trials on commercial egg production practices and egg

Trial 1 Trial 2 Trial 3
Egg Egg Egg Egg Egg Egg
Treatment | recovery | recovery | recovery | recovery | recovery | recovery
9) / moth (9) / moth (9) / moth
)] )] )]

T1 (250 KH) | 141.81 0.5672 143.62 0.5745 157.69 0.6308

T2 (250 WL) | 135.02 0.5401 139.95 0.5598 154.96 0.6198

T3 (150 KH) 84.17 0.5611 85.74 0.5716 95.48 0.6365

T4 (150
WW)

85.43 0.5695 86.76 0.5784 95.69 0.6380

Table 3: Black boxing trials for synchronization of hatching by using three days laid eggs

Black 1St trial 2" trial 3 trial

boxing (BB) H UH | M H | UH | ™ H | uH | ™
schedule (%) @) | @) | @) | @) | @) | %) | %) | @)
T1 88.40 11.6 0.00 86.80 | 13.00 0.20 86.00 14.00 0.20
+2.70 +2.70 | £0.00 | +1.64 | +1.87 | +0.45 +2.92 +2.92 | +0.45

T 95.4 4.00 0.60 95.2 4.20 0.60 94.6 4.60 0.8
+1.67 +1.22 +0.89 +2.59 +2.68 +0.55 +1.44 +1.14 | +0.45
T 89.80 2.60 7.60 90.00 2.80 7.20 91.80 3.00 5.20

+2.39 +0.89 | £1.82 | +3.08 | +0.45 | +3.11 | +1.30 | #1.22 | +1.79
H (%): Hatching %, UH (%): Un-hatched %, M (Mortality)

Table 4: Egg recovery from loose egg production by using sheets and kharika (Large scale
trial):

E Average
Quantit Total Avg. Gravi Total_ recg\?er Fecundit Averag | number
Treatment of | numbe | No.of d quantit er k er e of egg
S co)éoons r of cocoon | ¢ te | Y of dfls | ¥ pof g ?/ngth number | retentio
cocoon S per obtnd. of eggs n
(Kg) obtnd. cocoons (gm)
S kg (gm) (gm) per dfl (per
g moth)
T1 WoW
3118 57.4
(Zpi(: ?::;;13 30 9900 330 3707 | 2038.85 67.96 0.55 +6.72 18,08
T2 Kharika
310 62.6
(250 30 10230 341 3614 | 1915.42 63.84 0.53 +5.15 +1054
moths)
T3 WW
308.8 47.40
(150 moths 30 10080 336 3906 | 1992.06 66.40 0.51 1286 15 68
per tray)
T4 Kharika
310 59.60
nSclJtShos ) 30 9690 323 3800 | 2090.00 69.66 0.55 +3 16 18.50
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Figure 1: Time taken for placing gravid moths on the egg laying devices (250 moths)

Kharika -
20

Figure 2: Number of DFLs can be produced at a time in 10x10 sg. ft. area by using different
egg laying device

Figure 3: Emerged moth collection and
allow them for coupling by creating dark
condition in bamboo storage cages
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Figure 5: Loose eggs sheets soaking, egg washing and disinfection (steps)
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Figure 8: Hatching synchronization for different days laying using black boxing technique
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Project Code & Title: BPS01013CN- Utilization and diversification of silkworm pupae
products for human & animal consumption and composting.

Project Period : September, 2020 to March, 2023

Funding Agency : Central Silk Board, Bengaluru

Total Budget allocation : 11.88 Lakhs

Total expenditure : 3.52 Lakhs

(during the year)

Scientists involved : Dr. Mahesh D. S, Scientist-C, CMER&T]I (PI)

Dr. Dr. T. James Keisa, Scientist-D, CMER&T]I (CI)
Objectives:

a) To evaluate nutrients and bioactive compounds in silkworm pupae of Eri and Muga.
b) To characterize proteome of Eri and Muga silkworm pupae.

Summary of the findings / achievements:

e The analysis of the nutritional composition of eri pre-pupae and matured pupae fed on
different host plants was carried out to know the difference between the nutritional
value of eri fed on different diets. The matured eri pupae recorded a higher content of
protein and a lower content of lipid than the pre-pupae fed by different host plants,
whereas the pre-pupae recorded a lower content of protein and a higher content of
lipids. The consumption patterns of eri pupae in Northeast India can be correlated with
this data on nutritional differences in eri pre-pupae and mature pupae as well as the
local climatic conditions. In hilly areas and higher attitudinal places like Assam's
border regions and Nagaland, where cooler temperatures prevail, people prefer pre-
pupae due to their higher fat content. The consumption of fatty foods is considered
beneficial in cooler regions as fats provide energy and help maintain body warmth. In
plain areas of Assam and other Northeastern states with relatively warmer climates,
mature pupae are preferred due to their higher protein content. Protein is an essential
nutrient for muscle development and overall body function. This regional variation in
consumption patterns is a practical adaptation to the nutritional needs dictated by the
climate. The higher protein content of mature pupae meets the energy demands in
warmer regions, while the higher fat content of pre-pupae provides additional
insulation and energy in cooler areas. Matured pupae contain a higher amount of
carbohydrates, ash, and reducing sugar compared to pre-pupae.

e Apart from studying the nutritional factors in eri pupae (whole mature pupae), a
method for separating the pupal cuticle from the flesh for the purpose of studying
nutritional value has been carried out. The pupal flesh contains higher levels of crude
protein and crude fat compared to the cuticle. These higher protein and fat levels in the
pupal flesh make it a more nutritious and energy-dense part, likely to support the
development and growth of the pupa. The cuticle contains more carbohydrates and
crude fibre compared to the pupal flesh. This could be because the cuticle provides the
rigid outer layer of the pupa, which requires structural components like carbohydrates
and fibre for its composition. The cuticle layer has a significantly higher ash content
compared to the pupal flesh. Ash represents the mineral content of the sample, and its
higher presence in the cuticle might be due to the fact that the cuticle serves as a
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protective layer and is likely to contain more minerals for structural integrity and
protection.

The present study was also focused on the microbial diversity analysis of eri pupae
reared on castor and muga pupae reared on som host plants. The research study
assumed that the biochemical experiments on the A. assamensis and S. ricini silkworm
pupae contained Bacillus spp., Staphylococcus spp., Pseudomonas spp., Serratia spp.,
and Acinetobacter spp. Among the different groups of microorganisms, bacteria are
predominantly associated with eri and muga pupae, transiently or permanently.
Microbial analysis of spent muga pupae by using Sanger dideoxy sequencing was also
carried out and identified the microbial species Viz., Exiguobacterium undae,
Exiguobacterium antarcticum, Pantoeavagans, Exiguobacterium sp., Bacillus
thuringiensis, and Staphylococcus capitis.

Compared the protein bands on the gel with the molecular weight markers to estimate
the sizes of the proteins in eri and muga pupal samples by SDS-Page. Proteomics using
LC-MS was carried out but targeted proteins could not be identified due to the non-
availability of dedicated software/library to run the LC-MS data. The structural
components of FE-SEM were also carried out.

The sensory evaluation test for eri preserved pupae, eri pupal products, eri silkworm
pupal pickle, and mulberry pupal products prepared by CSIR-CFTRI under the project
was conducted in and around areas Jorhat and New, Chungthia, Nagaland. Preserved
eri pupae by using natural preservatives at different temperatures were tested through
sensory evaluation, and up to 4 days of pupae preserved at low temperatures (2-8°C)
were accepted by the panellists. Eri preserved samples at room temperature (Days 4,
6, 8, 10, and 12) and 2°C-8°C (Days 8, 10, and 12) were discarded since all the pupal
samples were decayed. All the panellists accepted eri silkworm pupal products, eri
pupal pickle, and mulberry pupal by each panellist, which will help in the future for
commercialization at market level in traditional areas.

The nucleotide sequences (of muga spent pupal bacteria) submitted and accessions
obtained from NCBI. We have provided GenBank accession number(s) for your
nucleotide sequence(s):

SUB11381930 K1 ON358387 SUB11381930 K2 ON358388 SUB11381930 N3 ON358389
SUB11381930 N4 ON358390 SUB11381930 N5 ON358391 SUB11381930 N7 ON358392
SUB11381930 N10 ON358393

Table 1: Nutrient composition of Eri matured pupae and pre pupae fed on different host

lants:
Nutritional Castor fed Kesseru fed Borpat fed Tapioca fed
compositions Pre- Matured Pre- Matured Pre- Matured Pre- Matured

(%) pupae pupae pupae pupae pupae pupae pupae pupae

Crude 49.65 60.32 46.21 58.51 44.58 59.04 42.77 56.62
proteins +2.89 +3.15 +2.65 +2.51 +1.96 +2.18 +1.86 +2.92

Carbohydrates

10.52 12.03 9.91 11.23 10.13 11.65 9.53 10.98
+1.12 +1.09 +1.33 +1.10 +1.26 +1.08 +1.08 +1.06

Total lipids 20.57 16.24 18.00 14.18 17.25 13.62 17.15 1451
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+1.65 +1.45 +1.86 +1.29 +1.85 +0.97 +1.22 +1.29
Crude fiber 1.44 1.68 1.66 1.89 1.65 1.79 1.37 1.56
+0.22 +0.71 +0.51 +0.30 +0.37 +0.31 +0.81 +0.08
Ash 5.52 4.69 5.11 4.23 4.98 4.02 5.01 4.39
+0.65 +0.49 +0.96 +0.76 +0.68 +0.66 +0.53 +0.27
Reducing 2.55 2.22 1.27 0.96 1.12 0.93 1.05 0.88
sugars +0.28 +0.16 +0.31 +0.16 +0.33 +0.09 +0.18 +0.10

Note: The values of proximate composition are on a dry matter basis and expressed as
percentage values (mean = SD)

Table 2: Nutritional compositions of eri pupal flesh and cuticle layer after separation

Nutritional compositions| Eri matured pupal flesh
(%0) (%0) Eri matured pupal cuticle (%)
Crude proteins 54.33+3.65 39.18+2.13
Carbohydrates 11.80+£1.25 15.94+1.17
Crude lipid/fat 17.40+1.80 6.53+£0.26
Crude fibre 1.26+0.18 9.48+0.29
Ash 3.16+0.21 18.16+1.71
Reducing sugar 1.61+0.12 1.08+0.06
1o mes 206l MP 101 MmP e

MP=Muga Pupae; EP=
Eri Pupae and MPS=
Muga spent pupae

Figure 1: GELDOC image of SDS-PAGE

After running gel electrophoresis, we observed the banding patterns and these patterns are
formed by proteins migrating through the gel based on their molecular weights. The
samples were loaded on to the gel in different microliter volumes. The distinct protein
bands were identified in the gel and correlated their molecular weights to specific ranges,
like 50-75 kDa, 37-25 kDa, and 20-15 kDa.lIt seems that 15 micro liters of sample volume
provided the best clarity for observing the protein bands. These standards have known
proteins with well-defined molecular weights that helps to estimate the molecular weights
of the proteins in our samples.

LC-MS/MS analysis of eri and muga pupae and their host plant samples

The LC-MS/MS analysis is a liquid chromatography to separate the compounds in the
extract and tandem mass spectrometry to identify and quantify these compounds based on
their mass and fragmentation patterns.
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Extraction by maceration method:

Extraction of eri and muga pupae and their host plant leaves was carried out by the
maceration method using 70% ethanol as solvent, at a temperature of 30° C with a solid-
liquid ratio of 15mL/g (expressed as solvent per gm of volume). The dry powder was
weighed using a digital balance and blended with 70% ethanol as given in the following
table-

Sample details Dry weight Solvent volume
Som fed muga pupae 5.29 75ml
Castor fed eri pupae 149 210ml
Borpat fed eri pupae 13g 195mi
Tapioca fed eri pupae 69 90ml
Kesseru fed eri pupae 13g 195mi
Castor leves 10g 150ml
Borpat leaves 12¢ 180mi
Kesseru leaves 109 150ml
Tapioca leaves 109 165ml

The extraction process was performed with an Innova Orbitek shaker at 30° C @200 RPM.
The solvent mixtures were left in a shaking incubator for a period of 24 hours. Further, the
extracts were separated from the residues by filtering through Whatman No. 1 filter paper.
After filtration, the obtained extracts were concentrated and freed of solvent under vacuum
below 45° C using a Rotary Evaporator. The resultant dried crude concentrated extracts
were then stored at -20° C until LC -MS/MS analysis.

Results:
Chromatogram of Pupae Samples: 1-MP, 2-CP, 3-BP, 4-TP and 5-KP
1-MP (Muga pupae)

4107 |+ TICScan 1-HP.d

L6
147
L2

=
0.8
0.6
0.4
0.2

o~

Counts vs. Acquisition Time (fin)

2-CP (Castor fed eri pupae)
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3-BP (Borpat fed eri pupae)
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4-TP (Tapioca fed eri pupae)
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5-KP (Kesseru fed eri pupae)

Counts vs. Acquisition Time (min)
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Chromatograms of Leaf Samples: 6-CL, 7-BL, 8-KL and 9-TL
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8-Kesseru leaves
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An attempt was made to identify the individual peaks. However, due to the non-availability
of a proper database and dedicated software, it was unable to decipher the individual
peptides. In already analyzed samples, peaks have been detected, which confirms the
presence of several peptides or proteins in all the samples.

FE-SEM images of eri pupae: FE-SEM (Field Emission Scanning Electron Microscopy)
images play a significant role in the study of Eri pupae and various other biological
specimens. FE-SEM is a powerful imaging technique that uses electrons to create high-
resolution, three-dimensional images of the surface of specimens. The morphological
analysis has been conducted at 11T, Guwahati, to observe the detailed morphology and
surface features of Eri pupae. These structures, like hairs, spines, scales, and other external
features, may be important for taxonomic classification or understanding pupal
development. The microstructure of the pupal body can provide insights into the
arrangement of cells, tissues, and other substructures, contributing to a better understanding
of its anatomy. The surface texture and topography can be crucial for understanding
interactions with the environment, such as adaptations for camouflage or interactions with
predators. Any abnormalities or deformities in the pupal stage could include malformations
in the structure or surface of the pupae, which might provide insights into genetic or
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environmental factors affecting pupal development. In summary, FE-SEM images are a
valuable tool for studying the morphology, structure, and adaptations of Eri pupae.

Image at 200 nm (Magnification 100.00 K X)

Figure 2: FE-SEM images of the protein particles eri pupal flesh (images taken at different
magnifications)

IR

B

Image at 1 pm (Magnification 25.00 X) Image at 200 nm (Magnification 100.00 K X)

Figure 3: FE-SEM images of the chitin deposited on the eri pupal cuticle (images taken at
different magnifications)

4 L@

Image at 1 pm (Magnification 25.00 X) Image at 200 nm (Magnification 100.00 K X)

Figure 4: FE-SEM images of proteins bound in the eri pupal cuticle (inner layer) (images
taken at different magnifications)

Image at 1 pm (Magnification 25.00 X) Image at 200 nm (Magnification 100.00 K X)
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Figure 5: FE-SEM images of protein flakes present in the eri pupal dry powder (images
taken at different magnifications)

Table 3: Sensory Evaluation of Eri Pupae Snack (Dry Spiced) at Jorhat (Assam)

Code | Overall Acceptability (10 participants) Reasons

DST 7.4 = 7 (Like moderately) Acceptable Taste is somewhat bearable
OST 7.4 =7 (Like moderately) Acceptable Taste is somewhat bearable
DCH 7.4 = 7 (Like moderately) Acceptable Taste is somewhat bearable
OCH 7.5 = 8 (Like very much) Acceptable Very good taste

DSP 7.5 = 8 (Like very much) Acceptable Very good taste

OSP 6.3 = 6 (Like Slightly) May be Acceptable Taste can be improved

Conclusion: OCH and DSP are rich in taste followed by DST>0ST>DCH>OSP

Table 4: Sensory Evaluationof Eri pupal pickle— Jorhat District, Assam

Code Overall Acceptability (15 participants) Reasons
V 8.67~ 9(Like extremely) Acceptable Very good taste and smell
SVDG 8.60~ 9 ((Like extremely) Acceptable Very good taste and smell
VDG 8.67 =~ 9(Like extremely) Acceptable Very good taste and smell
SVDG 8.53 =~ 9(Like extremely) Acceptable Very good taste and smell

Conclusion: SVDG>VDG>V>SV all 4 types of eri pickle can be commercialized in the
market.

Figure 6: Pictures of sen
Jorhat, Assam
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CONCLUDED PROJECTS

Project Code: PIB-05005-SI
Project Title: Genetic enhancement of Castor (Ricinus communis L.) germplasm as a
source material for development of productive perennial varieties.

Project Period : December 2019 to September 2022
Funding Agency : Central Silk Board, Bengaluru

Total Budget Allocation : Rs. 13.30 lakhs

Total Expenditure : Rs. 3.90 lakhs

(During the year)

Scientist Involved : Dr. Aftab A. Shabnam, CMER&TI, Pl

Dr. Amit Kumar, CMER&TI, CI (till 04.07.2022)
Dr. Dharmendra Kumar Jigyasu, CMER&TI, CI
Dr. L. Somen Singh, Cl, RSRS, Imphal

Objectives:
1. Genetic enhancement of castor germplasm
2. Development of pre-bred intermediate castor with perennial characteristics.

Summary of the findings/achievements

» Gene pool was enriched up to 33 castor accessions.

» 25 perennial and 02 annual accessions have been collected from Northeast India.

» 03 annual castor varieties (DCS-9, ICH-66 and DCH-519) collected from IIOR,
Hyderabad. 01 wild perennial castor accession collected from Lucknow and 02 perennial
castor varieties (Kalpi-6 and YTP-1) collected from UP and TNAU, Tamil Nadu
respectively.

» Enrichment of gene-pool and its characterization will give breeders choice of selecting
desired parents for future breeding programmes for improvement of castor.

» 1%t crossing lot: 12 different forward and reciprocal cross combinations were made.
Selections made in F> generation & F3 generation in progress.

> 2" crossing lot: 17 cross combinations were carried out and F1 seeds of 15 crosses
harvested. F, generation in progress.

» Mass selection lot: Selfed F> seeds of potential perennial accessions were sown for mass
selection.

» 12 perennials, 02 leaf morphotypes and 03 profusely branched lines were selected in F2
generation during 1% phase of the project. These lines will be maintained, selfed and
recurrent selection will be carried out till F7 generation to attain homogeneity in 2"
phase of the project.

» Recurrent selection of these lines in subsequent generations will lead to development of
intermediate/superior perennial castor cultivar.

» Published a Book: “Descriptor cum catalogue: Characterisation of eri silkworm major
host plant castor (Ricinus communis L.) germplasm.”
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Mottling Seed Coat Colour

Creamish Brown = Light Brown

mlLess = Medium Maximum = Dark Brown = Blackish Brown

12%

Seed Coat Thickness Seed Surface

m Less Shining = Medium Shining

=Less  Medium =Maximum = Maximum Shining

Seed shape Caruncle Shape

0
18% E

Elongated = oval =flat =small =elevated irregular

Fig. 1: Pie chart on variability in the seeds of 33 castor accessions/ varieties:

Comparative Bio-chemical trait analysis:

Total 15 castor accessions were characterised for biochemical parameters like pH, chl a
(mg/g of FW), chl b (mg/g FW), total chl (mg/g FW), chl a/b, carotenoid (mg/g FW), total
chl/ carotenoid, anthocyanin, protein (mg/g FW), carbohydrate (mg/g FW), total sugar
(mg/g FW), phenol, (mg/g FW), amino acid, (ng/g FW), LMC (%), MRC (%). All other
biochemical parameters have been found significantly different except Total Chl,
Carotenoid and Phenol content in castor leaves of 15 accessions.



CMERK&TI, Lahdoigarh

Annual Report 2022-23

Table 1: Mean, range and variability of biochemical traits of 15 castor accessions.

Total .
Chla | Chlb Chl Carotenoid Total Chl/ .
pH (mg/g) | (mg/g) (n?;/Ig) a/b (mgl/g) Carotenoid Anthocyanin
5.4- 0.64- 0.66-
Range 57 1-1.54 15 2.04-2.8 23 0.47-0.95 2.65-5.65 3.64-12.57
Mean | 563 | 143t | 0.92¢ 2.35 1.71
+SE | 002 | 002 0.05 +005 | +0.07 0.70+0.02 3.45 +0.09 6.99 +0.50
CV% | 2.63 10.28 | 33.65 13.3 27.64 19.28 17.22 48.16
Total Amino Leaf Moisture
Protein | Carbohydrate Phenol - moisture retention
Sugar Acid .
(mgl/g) (mg/qg) (ma/g) (mg/g) (Lg/o) content capacity
(%) (%)
Range fi437i 206-42.89 | 08-1.45 | 1.02-1.78 | 0.8-0.951 | 74.5-80.81 | 81.1-91.44
I\:IeéaEn 9.02+0.25 | 32.67 £0.88 | 0.98+0.03 | 1.39+0.05 | 0.88+0.01 | 76.99+0.30 | 86.35+0.73
CV % 18.37 17.99 22.61 24.86 4.26 2.61 5.68

Comparative Metric trait analysis:
The comparative Metric trait analysis provides valuable information about the variation in
these selected lines among the different F2 selections from the first crossing lot (table 2).
This data is essential for understanding the genetic diversity and potential phenotypic
outcomes resulting from the crossing of these specific parent plants. Researchers and
breeders can use this information to make informed decisions about selecting plants with
desired characteristics for further breeding for eri sericultural purposes.

Table 2: Comparative Metric trait analysis of F, selections from 1% crossing lot

Plant Inr;tg; Leaf areq | LODe | Lobe | Petiole | Petiole
Selections height di length | breadth | length dia.
istance | (sg.cm)
(m) (cm) (cm) | (cm) (cm) (mm)
P1 (A1 x A1) | 1.23 125 658.9 22 11 32 15.52
P> (A1 X A1) 1.17 11.1 612.6 19 11 28 12.69
P3 (A1 x A1) | 1.64 16.6 558.5 21 10 30 13.47
P4 (A9 X A1) 1.09 16.6 584.2 22 12 31 18.19
Ps (A1g x A1) | 151 12.5 641.1 17 10 30 10.22
Ps (A19 x A1) | 1.45 11.1 589.7 17 11 33 18.38
P7 (A9 X Ar) | 0.98 10 604.4 22 12 35 12.67
Ps (A9 x A1) | 1.29 11.1 686.3 21 10 32 13.94
Po (A3 x A1) | 1.67 12.5 511.4 19 11 31 9.98
ill"g)(A3 8 144 | 16.6 607.9 20 14 34 12.75
P11 (A2 x Asg) | 1.36 10 567.6 22 12 29 9.64
P12 (A2 x 1.17 10 688.5 21 14 36 10.66
Au1o)
NBR 1.97 16.6 771.0 23 15 37 18.69
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Continued....
. _Stem No. of Total shoot | No of lobes | 10 leaf wt
Selections diameter shoots/ length (m) (No) @)
(mm) plant (No)

P1 (A1 x A1) 22.36 8 4.65 10 172.3
P2 (A1 X Ag) 18.91 6 5.54 11 156.2
P3 (A1 x A1) 20.34 5 4.32 9 144.6
P4 (A9 X A1) 20.48 7 4.88 10 139.7
Ps (A1 X A1) 22.31 6 4.39 10 149.2
Ps (A19 X A1) 25.37 8 6.97 9 160.2
P7 (A1 X A1) 27.92 8 6.36 11 159.7
Ps (A9 X A1) 27.11 7 4.64 9 177.6
P9 (A3 x A1) 25.25 9 6.49 9 162.4
P10 (As X Aug) 18.63 5 3.87 11 185.6
P11 (A2 X A1) 23.44 8 5.10 10 168.6
P12 (A2 X A1) 15.92 6 3.74 11 176.9
NBR 30.54 9 7.62 10 196.2

ON GOING PROJECTS

Project Code: AIP-05013-SI

Project Title: Impact of elevated CO2 and temperature in muga Silkworm and its
primary host plants

Project Period

Funding Agency

Total Budget Allocation

Total Expenditure
(During the year)
Scientist Involved

Objectives

: Dr. D. K. Jigyasu, Pl

Dr. Amit Kumar, PI (till 04.07.2022)

Dr. Aftab. A. Shabnam, CI
Dr. G. Subramanyam, CI (up to 26.07.2021)

: March, 2020 to February, 2023 (extended upto Feb 2025)
: Central Silk Board, Bangalore

: Rs. 44.72 lakhs

: Rs. 2.39 lakhs

1. To assess the influence of elevated CO> and temperature on growth and yield attributes

of primary host plant (Som).

2. To assess the impact of elevated CO» and temperature on muga seed crop production,

cocoon characteristics and fecundity.

3. To design strategies for adoption in muga silk worm rearing under the changing
environmental scenario in Assam.

Summary of the findings/achievements:
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» Treatment of elevated CO, and temperature on Som plants was started in August,
2022 and going on as per work plan.

» Biochemical analysis of selected Som plants before and after treatment of 06 months
has been completed and found significant changes in Protein and Ascorbic acid
content.

Table 1: Initial analysis of Som plant leaves samples were carried out to check the nutrient
status of plants and also compared with the biochemical analysis after the six months
treatment.

Som |Carbohy ChlA | ChlB Total |Caroten Total Total |Ascorbi

plantsin| drate (Pn:o}ﬁ:?) (mg/g | (mg/g Chl. oid Sugar L(D//I)C Phenol | ¢ acid
oTC | (mg/miy|[\™M9 °) | (mglg) | (mg/g)

FW) | Fw) (anv%//)g (anv%//)g (mg/ml)
OTC-1{14.26 +]20.06 +[ 0.82+ [ 0.63 = | 1.08 + [ 0.33 = [12.03 +{ 78.00 [30.32 +[20.36 4
(eCO2)| 2.02 | 2.61 | 009 | 0.14 | 0.13 | 005 | 1.17 |+1.72| 3.82 | 118
OTC-2 [ 14.64+(23.49+[0.96 [ 0.45+ | 1.21 £ [ 0.23 + [12.55 +{ 76.60 [31.74 =]20.12 4

(eTemp)| 2.18 5.17 | 0.10 [ 0.01 0.02 0.0 0.95 [+£5.89] 0.70 [ 1.08
OTC-3

1298 £121.57 /093 £ 050+ | 1.42+ | 0.38 + |15.51 £[ 76.55 [28.31 £[19.57 &

(eCOZH 58 | 179 | 0.08 | 002 | 0.09 | 0.04 | 192 |£441| 125 | 0.94
eTemp)

OTC-4

(Ambie| 1567+ 20274/ 0.83:+| 043+ | 1.26:+ | 0.08:+ |12.13 £/ 79.35 |26.79 £[0.08 =
:;)le 1.07 | 3.41 | 0.10 | 0.05 | 0.08 | 0.01 | 1.80 |=4.26| 1.48 | 0.10

C.D. N/A N/A | N/A | N/A N/A | N/A | NJA [ NNA| N/A | N/A

Table 2: Analysis of Som plant leaves samples were carried out to check the impact of
nutrient status of plants after the six months treatment.

Total |Caroten

Som_ Carbohy Protein ChlA | ChlIB Chl. oid Total LMC Total Asco_rbi
plants in| drate (mg/ml) (mg/g | (mg/g (mg/ (mg/ Sugar (%) Phenol | ¢ acid
oTC | (mg/mi)|'™ FW) | Fw) g9 1 AMIY N mg/miny| 7 | (malg) | (mglg)

FW) | Fw)
OTC-1 2250+ (1.39+[086+]049+ [ 1.13+ [ 027+ [14.31+]82.74 [17.76 +[14.68 +
(eCO2)| 1.31 0.18 | 0.08 0.06 0.07 0.08 141 [£1.75] 1.13 | 0.63
OTC-2 (2270 + | 1.16 £ [0.83+[ 040+ | 123+ [ 0.17 +(13.57 +| 82.73 [19.46 +[17.55 +
(eTemp)| 1.73 | 0.19 | 0.03 | 0.06 | 0.03 | 0.02 | 1.10 [+3.66] 1.56 | 1.40
OTC-3

20.74+11.45+£(0.85+] 044+ | 1.29+ | 0.28 £ |13.84+( 83.04 [18.98 £|15.05 +

(€COZH ") 4o | 0.09 | 0.06 | 006 | 008 | 0.07 | 0.85 |+3.00] 1.40 | 0.70
eTemp)

OTC-4

e | 2426|246 5088 5| 039+ | 124+ | 031 |12.13 £/ 8229 2039 £20.17 =
no | 193 | 003 | 0.06 | 0.06 | 008 | 0.07 | 180 |£4.06| 065 | 047

C.D. N/S 042 [ N/S N/S N/S N/S N/S | N/S [ N/S | 2.73
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Table 3: Student T-test was used to compare treated plants (6 months treatment) with initial
plants.

Total |Caroten

paramen 0 | S| S8 | Gt |“a”| To v | T, P
(mg/mli) |\M9 FW) | Fw) 99 99 |\ mg/min)| 7 | (mglg) | (mglg)

FW) | Fw)

t-test | -10.13 | 5.02 [ -0.12 [ 0.12 0.04 [ 051 | -0.25 [-1.57] 1.76 | -1.00

Slgrrllltflca Yes Yes No No No No No No No No

100 A
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40 -
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20 -
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\)
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Figure: Biochemcial analysis of treated and untreated (6 months) leaves of Som plants.

Project Code: APR 05018MI
Project Title: Effect of various host plants separately and in combination on rearing
and grainage performance of muga silkworm, Antheraea assamensis Helfer

Project Period : March 2021 to February 2024
Funding Agency : Central Silk Board, Bengaluru
Total Budget Allocation : 7.62 lakh

Total Expenditure : Rs 3.42 lakh

(During the year)

Scientist Involved : D K Jigyasu, CMER&TI, PI

Kh. Subadas Singh, PI (till-04.07.2022)
S. A. S. Rahman, RSRS Boko, CI
Vikram Kumar, MESSO Rompara, Co-PI
Objectives:
1. To study the effect of various host plants separately and in combination on rearing
performance of muga silkworm.
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2. To study the various host plants separately and in combination on grainage
performance of muga silkworm.

Summary of the findings/achievements

CMER&TI, Lahdoigarh:

Muga silkworm rearing was conducted on four different food plants viz., Som (Persea
bombycina), Saolu (Litsea monopetela), Dighloti (Litsea salicifolia) and Mejankari (Litsea
cubeba). Experimentally 4 solo and 12 combinations of host plants were conducted during
four crops viz., Chatua (Feb-March, 2022), Jethua (April-May 2022), Kotia (Oct-Nov. 2022)
and Jarua crops (Dec 2022-Jan 2023). Results of the Experiment are precisely given below as-

» In Jethua (April-May 2022) commercial crop, in respect to the rearing performance on
different host plants Som exhibited better results in terms of ERR% (56), followed by Soalu
(49). Soalu fed worms found higher larval weight (9.71g &, 11.72 g ©), cocoon weight
(5.40g &, 7.31g ?) and fecundity (171). In combination, Som + Soalu vice-versa gave
better results with good ERR% (41-49) and fecundity (119-124).

> In Kotia (Oct-Nov 2022) main commercial crop, Som host plant exhibited better
performance in terms of ERR% (54), larval weight (9.18g &, 11.45g %), cocoon weight
(4.88g &, 7.68g 2), shell weight (0.50g &, 0.66g 2), shell ratio (10.19% &, 8.60% %),
fecundity (242) and hatching % (81%) as compared to other food plants.

» In Jarua (Dec 2022- Jan 2023) pre-seed crop, Som host plant performed better in terms of
ERR% (58), larval weight (7.69g &, 9.75g 9), cocoon weight (4.38g &, 6.03g Q), shell
weight (0.39g &, 0.44g 9), shell ratio (8.92% &, 7.28% <), hatching % (63.88%) as
compared to other food plants.

» Combination of Som + Soalu (vice-versa) followed by combination of Dighloti performed
better.

» Highest fecundity was recorded in Som solo rearing in Kotia (242) crop followed by Soalu
solo rearing during Jethua (171), Jarua (228) & Chatua (171) crops.

» Highest mortality was observed in the silkworm reared on Mejankari and combination of
Mejankari + Dighloti.

> It is observed that the early worms fed on Som & Soalu showed reluctant to feed when
transferred to Mejankari. However, the early worms fed with Mejankari and Dighloti
showed readily feeds on primary host plants, Som & Soalu after transferred.

» Som exhibited shorter larval duration and longer larval duration was observed in Mejankari
and in combination rearing with Mejankari & Dighloti.



CMER&TI, Lahdoigarh Annual Report 2022-23

300 - mJETHUA 2022 = KOTIA 2022

N N
o (o)
o o
L L

Fecundity (no.)
'_\
3

100 A
50 A
0 - .
SEFFE LD E S s S P
T I I NNV Y e

Fig. 1: Fecundity of Muga silkworm after rearing of commercial crop.

90 - mJETHUA 2022 = KOTIA 2022
80 A
70 A
60 A
50 ~
40 A
30 ~
20 A
10 A
0 -

Hatching (%0)

PS Map Camera

Sivasagar, Assam, India ivasagar, Assam, Indi Sivasagar, Assam, India L
N QMF8+MX8, Assam 785696, India QMF8+MX8, Assam 785696, India ¥ ; QMF8+MX8, Assam 785696, India
I Lat 26.774081° . Lat 26.77406° N { ¢ F‘ Lat 26.773992° E
Long 94.667094° J Long 94.667169° = X & Long 94.667178°
ia 02/03/23 11:25 AM GMT +05:30 G 02/03/23 11:08 AM GMT +06:30 500! 02/03/23 11:07 AM GMT +05:30

Fig. 3: Muga silkworm rearing on Majenkari, Majenkari tree with leaves, fully eaten leaves
of Majenkari and cocoons from different host plants.
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Project Code: MOE-05022-MI

Project Title: Evaluation and popularization of improved technologies developed in
the field of Muga, Eri and Oak sector for Northeastern India (On-station/On-farm
Trials of CMER&T]I, Lahdoigarh)

Project Period : February 2022 to March 2024
Funding Agency : Central Silk Board, Bangalore
Total Budget Allocation : Rs. 36.02 lakh

Total Expenditure . Rs. 3.22348 Lakh

(During the year)

Scientist Involved : Dr. D K Jigyasu, CMERTI, PI

Dr. Reeta Luikham, CMERTI (CI), Sri Suraj Pal, REC-
Fatehpur (Cl), Dr. James T Keisa, CMERTI (Cl), Dr. Y
Debaraj, RSRS-Imphal (ClI), Dr. L. Somen Singh, RSRS-
Imphal (ClI), Sri. B N Choudhury, RSRS-Boko (Cl), Sri SAS
Rahman, RSRS-Boko (Cl), Dr. D. Mech, CMERTI, (CI), Dr.
Aftab A Shabnam, CMERTI (CI), Dr. S. Subharani Deuvi,
RSRS-Imphal (CI), Dr. Arun Kumar KP, CMERTI (CI), Dr.
Amit Kumar, CMERTI (CI), Dr. Kh. Subadas Singh, RSRS-
Imphal (CI), Dr Vijay. N, CMERTI (Cl), Dr. Mahesh D S,
CMERTI (CI), Dr. Manjunath R N, CMERTI (ClI), Mr.
Abhishek Singh, MESSO (CI)

Objectives:

1. To popularize various technologies in different stages developed by the Institute.

2. To further create awareness for technological intervention among the farmers and

beneficiaries.
3. To increase the overall cocoon production.

Summary of the findings/achievements:

» OST of 9 technologies and OFT of 12 technologies were carried out at different
locations covering 485 beneficiaries against a target of 700 beneficiaries.

» The rearing management during summer months leads to increased availability of
quality DFLs for rearing during next commercial season of Sep-Oct. Therefore, the
OST on rearing management of muga silkworms in cooler regions during summer
months holds a lot of promise in increasing overall production of muga silk. Three
locations were selected for rearing during summer season of July-August months. 500
gm eggs were supplied to CMER&TI (Lahdoigarh), Wokha, Nagaland (Near
Merapani) and MESSO (Rompara). Among 3 locations 2 locations are cooler regions
i.e., Wokha, Nagaland (Near Merapani) and MESSO (Rompara) and one location is a
traditional muga growing region where the July-August months were hotter i.e.,
CMER&TI (Lahdoigarh).

» The data shows that 60% hatching% was found both slot in Jorhat, Assam, 50% &
52% in Wokha, Nagaland and 77% & 76% in Rompara, Meghalaya. Pupation % was
highest in Wokha, Nagaland, Slot-2 (94.11%) whereas lowest in Rompara,
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>

Meghalaya Slot-2 (85.19%). Cocoon yield highest in Wokha, Nagaland slot-2 (34).
Highest % of good cocoon was found in Wokha, Nagaland Slot-2 (94.11%). Highest
cocoon weight was found in Rompara, Meghalaya Slot-1.

Shell ratio % was highest in Wokha, Nagaland Slot-1 (9.85%). Highest avg filament
length was found in Jorhat, Assam Slot-1 (469.01m). Highest filament weight was
found in Jorhat, Assam Slot-1 (0.27m). Lowest denier was found in Jorhat, Assam
Slot-1 (5.20). Highest raw silk recovered in Jorhat, Assam Slot-1 (61.67%). The data
shows that average Maximum Temperature highest in Rompara, Meghalaya (31.26
°C). Average Minimum Temperature highest in Rompara, Meghalaya (25.77 °C).
Relative humidity highest in Rompara, Meghalaya (86.39%) Rainfall (Precipitation)
highest in Rompara, Meghalaya (13.08 mm) whereas lowest in Wokha, Nagaland (6.03
mm).

Muga silkworm rearing in cooler regions viz. Wokha, Nagaland and Rompara,
Meghalaya has been carried out to prepare good quality DFLs for commercial rearing
in Sep-Oct season. The results of this study showed that the rearing performance during
summer season in cooler regions was significantly better than the rearing of Rompara,
Meghalaya where adverse climatic conditions had to be faced during the summer
season. An average 25% increase in cocoon yield was observed in cooler regions
compared to warmers region. Cocoon yield, ERR and pupation % were highest in Som
farm, Wokha district of Nagaland. Therefore, this farm in Wokha may be utilized for
summer rearing for seed production. In general, the cocoon yield and all the other
parameters of cooler zones rearing were remarkably higher than the farm rearing of
CMER&T]I, Lahdoigarh. Temperature, Humidity and also Rainfall directly affect the
biological activities of the muga silkworm. Hence, an alternative, organized strategy
for obtaining good quality seed material so that farmers will get good yield during the
commercial season.

During the period a total of 3690 Muga seed cocoons were subjected for 42 days
preservation in the cold storage from 22.05.2022 to 03.07.2022 were released on
03.07.2022. The moth emergence was started from 11th July to 17 July 2022 and
Grainage operation was conducted till hatching. It was observed that the total of 3143
(85.18%) moths were emergence and 252 (6.83%) moths were healthy moths and
2891 (78.35%) were cripple moths. However, the moths are weak and wings are not
properly spread and could not use for coupling purpose. Therefore, it was unable to
prepare dfls and the eggs are also depressed and unfertilized. The un-emerged
cocoons were 547 (14.82%). Details observations are presented in the table:l.
Remarks: As per experiment conducted at Muga Grainage, CMER & TI. It was
observed that the Muga seed cocoon preservation technique for 42 days during
summer season may not be feasible for commercial egg production.

Sl Duration of moth emergence period (7 Total number of moth | Coupling obtained
days) mergence
Perio| Healthy moths | Cripple moths
d M (F |Total M F Total | M F Total | Natur | Mecheni | Tota
al cal I
1|1t 5 2 7 15 11 26 20 13 33 1 - 1
day
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2 | 2nd 20| 15 35 603| 159| 762 623 174 797 7 - 7
day
3| 3¢d 65| 42| 107 | 480| 330| 810 545 372 917 13 2 15
day
4 | 4t 35| 42 77 376| 408| 784 411 450 861 3 - 3
day
5 | 5t 8| 10 18 171| 262| 433 179 272 451 1 - 1
day
6 | 61 3 5 8 21 55 76 24 60 84 1 - 1
day
Total| 136 116 252 | 166| 122| 2891 | 1802 | 1341 | 3143 26 2 28
6 5
6.83 78.35| 48.83| 36.34| 85.18
% % % % %

Moth emergence after 42 Cripple moths

days

3800 Kesseru (HF-008 & HF-005) seedlings were distributed to 27 Eri farmers in
Sivasagar area.

500 Borpat seedlings were distributed to three farmers.

77 kg Castor (NBR) seeds distributed for systematic showing for 137 eri farmers in
Assam.

[ = V= &y
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CONCLUDED PROJECTS:

Project Code and Title : AIT-05016-MI1 - Integrating genomic and
transcriptomics resources for functional insight into the biology of muga silkmoth
Antheraea assamensis.

Project Period : 01-01-2021 to 31-12-2022

Funding Agency : Central Silk Board, Ministry of Textiles.
Total Budget Allocation : 69.67 lakh (44.60 CMER&TI + 25.07 SBRL)
Total Expenditure : 2.98 Lakh (CMER&TI)

(During the year)

Scientist Involved : Dr. Arun Kumar K. P

Objectives

I. Development of web accessible database ‘Mugabase’ to host the muga sequence
data, initially within CSB and later for public access.
Il. Refining of assembly and annotation of the whole genome and transcriptome
sequence data.
I1l. Identification and validation of functional genes associated with insect behavior,
silk quality and immunity.

Summary of the achievements:

Vanya Silkbase: The development of the “Vanya Silkbase” has been successfully
completed. The database can be accessed at https://vanyasilkbase.cmerti.res.in (Figure 1
and 2).

Genome, Transcriptome, and Proteome Annotation: The annotation of the genome,
transcriptome, and proteome has been completed. The process of gene identification and
functional annotation was carried out, leading to the identification of candidate genes
related to silk character.

Synteny Analysis: A synteny analysis with the Bombyx mori genome has been completed,
providing valuable comparative genomic insights.

Gene Validation: A total of 20 genes were selected for validation. The semi-quantitative
validation of these genes has been successfully completed.

SNP Detection: Approximately 0.5 million SNPs have been detected in the wild type and
cultivar muga genome. This rich source of genetic variation will be invaluable for future
studies and breeding efforts.

Immunity-Related Genes: Functional genes associated with immunity have been identified.
This could potentially lead to the development of disease-resistant strains.
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Database of silkworm Genome and
Transcriptome

Silkworm Species

2 Antheroeo aossomensis
9 Antheroea mylitta

2 Antheroea pernyi

2 Antheroea yomamal

2 Somia ricini

Figure 1: Screenshot from the Homepage of VVanya Silkbase
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Figure 2: Genome viewer visualizing genome of Antheraea assamensis

Project Code and Title : AIT-05011-EF: Molecular Investigation into the
Lignocellulolytic System of a Few Wild Silkmoth in North-East India.

Project Period : September, 2019 to September, 2022

Funding Agency : Central Silk Board, Ministry of Textiles.

Total Budget Allocation : 46.32 Lakhs

Total Expenditure : 6.52 Lakhs
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(During the year)

Scientist Involved : Dr. Arun Kumar K.P.
Dr. Rajal Debnath
Dr. Dip. K. Gogoi.
Objectives:

I.  Impact of Host plant range on the microbial community in Antheraea assamensis
Helfer and Samia ricini Donovan.
Il.  Lignocellulose degradation by the gut microbes associated with Antheraea
assamensis Helfer and Samia ricini Donovan.
I1l.  Molecular characterization of the lignocellulolytic biomass degrading enzyme.

Summary of the findings/achievements:

Genome sequencing of potential isolates:

Potential degrader strains (SB6, LP10, GB3, MS29 etc) were further sequenced to
understand the genetic basis of degradation. The genomes were whole genome sequenced
using Illumina chemistry. The reads were pre-processed for quality, filtered and assembled
& annotated (Figure 1).

CAZy Annotation of LP10 for presence of genes involved in catalysis of cellulose, xylan,

lignin was performed. The CAZy database describes the families of structurally-related
catalytic and carbohydrate-binding modules (or functional domains) of enzymes that
degrade, modify or create glycosidic bonds.20 extracellular secreted enzymes classified as
GH, CE, CBM identified by 3 different tools (HMMER, dbCAN_sub, dbCAN).

Overall, we characterized the microbiome of muga and eri silkworm comprehensively,
which provided us with the identity of the most abundant flora that inhabits the silkworm’s
gut. Also, we could observe how diversity changes with feed plant species and how
agricultural management practices like pruning and pollarding could impact the
colonization of gut of silkworms with less diverse microbes which can impact their overall
health and immune capacity in adverse environmental conditions. The study also presented
us with microbial strains with potential lignocellulose degradation ability which was one
of the important target objectives in the project. Strains SB6, LP10 belonging to Bacillus
cereus LP10 and Paenibacillus xylanilyticus SB6 were promising and will have commercial
utility and application. We could also harness one strain of Enterobacter munditis from
muga silkworm gut which is reported in literature to have probiotic beneficial impact and
isolated from honeybee gut.
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Figure 1: Genome maps of MS29, GB3 and LP47 strains
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CONCLUDED PROJECT:

Project Code: MOEO5004EF (DST-07)
Project Title: Adoption of improved sustainable technologies of muga culture for
elevation of cocoon production in the tribal belt of Assam

Project Period : August 2019 to July 2022 (Extended upto Feb 2023)
Funding Agency : Department of Science and Technology, New Delhi
Total Budget Allocation : Rs. 25,51,000 /-
Total Expenditure : Rs. 12,73,600 /-
(During the year)
Scientist Involved : Dr. Vijay N, PI

Dr. D. Mech, CI

Dr. D.K. Gogoi, ClI
Dr. S.A.S Rahaman, ClI
Dr. Sathyanarayana, K, ClI

Objectives:
1. To promote adoption of improved Muga rearing technologies among tribal rearers
through sustainable NGO-rearer linkages facilitated by CMER&TI, Lahdoigarh
2. To improve the socio-economic status of tribal population by
3. enhancing cocoon production through improved muga culture.

Summary of the findings/achievements:

e There are 3 nos of Awareness program has been conducted at Lakhimpur, Laimekuri,
Dhemaji and Boko, Kamrup districits and around 155 nos of farmers were participated
in the programs. A Training program on Muga Silkworm seed production has been
conducted at Lakhimpur consists of 10 nos of farmers. A Technology demonstration
program on control of stem border

e was conducted at Jonai, Dhemaji participating around 40 nos of farmers

e Distribution of inputs like nylon net, foot sprayer, Chainsaw, DFls, Sodium
hypochlorite and lahdoi to the beneficiary farmers for rearing and grainage activities

e Prepared demo videos of improved technology like pollarding of host plants, pre
brushing care, improved bamboo mountage and plastic mountage, pre brushing care,
different stages of muga silkworm, transfer of muga silkworms, collection of mature
muga silkworm, post cocoon technology, hatching and initiating to prepare success
story of muga farmers from study area

e Farmers from Jonai, Dhemaji district were harvested 80,000 nos of cocoons from 1Kg
DFLs in the year 2022 under the DST project code MOEO5004EF.

e The average knowledge level was increased to 26.43% from benchmark survey (32%)
to mid survey (40.46%)

e Overall adoption range was significantly increases from benchmark Survey (10.5%) to
mid survey (13.5%)
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i:igure 1: Awareness pogram and distribution of Foot sprayer ;nd Iputs at ‘I’I&)heklajuli,
Lakhimpur on 30-09-2021

Figure 2: Training pfdgm on Muga Silkworm seed production at Lakhimpr from 21-

04-2021 to 23-04-2021
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Table: Knowledge and Adoption level of improved technologies of Muga culture of the
Beneficiary farmers

Knowledge Adoption

sl Name of Benchmark Mid survey % Benchmark Mid survey %

N | technologi survey increase survey increase

o es No.of | (%) No.of | (%) s No.of | (% | No.of | (% s

farme farmers farmer ) farmer )
rs s s

1 | Spacing of 67 | 335 87 | 435 | 29.85 26 13 28 14 7.69
host plants
Application

2 | FYM and 17 | 85 52 26 | 205.88 13 6.5 14 7 7.69
NPK

3 ;”tercmpp'” 71 | 355 | 101 | 505 | 4225 53 2?‘ 57 2?' 7.55

4 | Pruning 31 | 155 47 | 235 | 5161 17 | 85 19 |95 | 1176
schedule

5 | Control of 59 | 295 | 8 | 445 | 5085 12 6 14 7 16.67
stem borer

g | Mothermoth | oo | 145 29 | 145 | 0.0 0 0 0 0 0.0
examination

7 | E9gsurface | o | g5 39 | 195 | 541 17 | 85 18 0 5.88
sterilization

8 | use of dfis 81 | 405 | 105 | 525 | 29.63 37 158' 40 20 8.11

g | Prebrushing | o3 | 465 | 106 53 13.98 21 10. 25 1221 4905
care 5 5

10 | Early stage 115 | 575 | 123 | 615 | 6.9 34 17 38 19 | 1176
rearing

11 | Lahdoi 41 | 205 91 | 455 | 121.95 0 0 a1 20 High
Biological

12 | control of uzi 12 6 16 8 33.33 0 0 0 0 0.0
fly

13 | mproved 36 18 40 20 | 1111 0 0 28 14 High
mountage

14 | Selectionof 01 g5 130 | 65 18.18 a7 || a9 || 42
seed cocoon 5 5
Disinfection

15 | of rearing 89 | 445 98 49 10.11 34 17 38 19 | 1176
field
Disinfection 10

16 | of rearing | 131 | 655 | 142 71 8.40 21 o 24 12 | 1429
appliance
Average 64 32 81 4%'4 26.43 21 13' 27 153' 28.57
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REGULAR ACTICTIVITIES UNDER EXTENSION COMMUNICATION
PROGRAMMES CONDUCTED DURING THE YEAR 2022-23

Organization of vanya reshom krishimela

The Vanya Reshom Krishimela of CMER&TI, Lahdoigarh for the year 2022-23 was
organized on 10" January 2023 at Chapakhowa, Sadiya in Tinsukia district of Assam. More
than 500 eri and muga farmers, entrepreneurships, officers and officials of sericulture
department of Assam, scientists, technical & administrative staffs of CMER&TI were
participated in the Krishimela. Dr. K. M. Vijaya Kumari, Director, CMER&TI, CSB,
Lahdoigarh was chaired as the Chairperson of the inaugural session of the Krishimela. Shri
S. Das, ACS, Assistant Commissioner, Sadiya Sub Division was the Chief Guest and Shri
K. Gupta, Assistant Director of Cottage Industry & Commerce, Sadiya was the Special
Guest in the occasion. Besides, Shri Lohit Gogoi, Chief Adviser, Bihu Suraksha Sammittee,
Assam, Shri Jatin Gogoi, Principal, Sadiya H.S. School and Shri Nabin Gogoi, Supdt. of
Sericulture, Sadiya was present as Guests of Honour in the inaugural session. An exhibition
was arranged to display on recent technologies and different products of vanya silk in the
occasion. Many of the local entrepreneurships along with their unique products of vanya
silks were also participated in the exhibition. The exhibition was inaugurated by Shri S.
Das, ACS, Assistant Commissioner, Sadiya Sub Division who was the Chief Guest of the
occasion.

In the Technical Session, “Improved technologies of Muga & Eri culture” were
demonstrated by the concerned scientists through multimedia projector. After
demonstration of technologies, a fruitful interaction session between scientists of the
institute and farmers was held. Various problems viz, scarcity of muga and eri seeds on
time, nonhatching of dfls, incidence of pest and diseases of silkworms, marketing of
cocoons & products, etc were discussed and necessary remedial measures were suggested
during the session.

Organization of technological workshop

Central Muga Eri Research & Training Institute, Lahdoigarh has organized a technological
workshop on “Pest and Disease Managemrent of Muga and Eri Silkworms” at the institute
premises on 7" March 2023. Dr. K. M. Vijaya Kumari, Director, CMER&TI, CSB, Lahdoigarh was
chaired as the Chairperson of both the inaugural and technical session of the workshop. Prof. Dr.
L.K. Hazarika, Retd. Head, Entom. Department and Prof. Dr. Ananta Saikia, OSD, College of
Sericulture, Assam Agricultural University, Jorhat were graced the inaugural session as Special
Guests. The scientists of MESSO, Guwahati, RSRS, Jorhat, Scientists & incharges of the nested
units of CMER&T], officers and technical staffs of DoS, Assam and more than 120 muga and eri
farmers of different sericulture pockets were actively participated in the workshop. The aim of the
programme was to educate the farmers about the advance techniques of pest and disease
management of muga and eri silkworm and to provide remedial measures against different problems
of sericulture for higher cocoon yield.

The inaugural session was followed by Technical Session where the improved techniques of pest
and diseases management of muga and eri silkworms were presented by Dr. Arun Kumar, Scientist
-D and Dr. Mahesh D.S, Scientist- C using the multimedia projector. After presentation of slides,
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active interaction of the farmers was held on other problems of muga and eri culture and provided
remedial measures on the problems accordingly. Dr. D. Mech, Scientist-D and Shri Bitupon Das,
Scientist- D, Shri L. Sonowal, Scientist-C & Incharge, REC, Sile and other scientist of the institute
were took part in the interactions hours.

EXTENSION COMMUNICATION PROGRAMMES CONDUCTED DURING
THIS YEAR

#| Name of Target for the year 2022-2023 Achievement for the year 2022-

the 2023
Programm | Physica | Beneficiarie | Financia | Physica | Beneficiarie | Financia
e I (No) s (No) I (Rs.in I (no) s (No) I (Rs.in
lakh) lakh)
1 | Krishimela/ Reelers Mela-cum-Exhibition
CMER&TI, 1 400 2.50 1 552 2.50
Lahdoigarh
RSRS Boko 1 200 1.25 1 200 1.25
RSRS, 1 200 1.25 1 164 1.25
Imphal
Sub-Total 3 800 5.00 3 916 5.00

2 | Farmers Field days

RSRS Boko 4 280 0.60 4 304 0.60
RSRS, 4 280 0.60 4 326 0.60
Imphal

Sub-Total 8 560 1.20 8 630 1.20

3 | Awareness programmes

RSRS Boko 4 200 0.40 4 301 0.40
RSRS, 4 200 0.40 4 310 0.40
Imphal
REC, 5 250 0.50 5 260 0.50
Lakhimpur
REC, 5 250 0.50 5 254 0.50
Fatehpur.
REC, 5 250 0.50 5 270 0.50
Coochbehar

Sub-Total 23 1150 2.30 23 1395 2.30

4 | Tech. demonstrations/ Enlightenment Programmes

RSRS Boko 4 80 0.04 4 290 0.04
RSRS, 4 80 0.04 4 150 0.04
Imphal

REC, 5 100 0.05 5) 177 0.05
Lakhimpur

REC, 5 100 0.05 5) 304 0.05
Fatehpur

U.P.

REC, 5 100 0.05 5) 175 0.05

Coochbehar
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Sub-Total 23 460 0.23 23 1096 0.23
Workshops/Seminars & Conferences
5 | CMER&TI, 1 100 2.00 1 120 2.5
Lahdoigarh
RSRS Boko - - - - - -
RSRS, 1 100 2.00 1 100 1.50
Imphal
Sub-Total 2 200 04.00 2 220 4.00
Grand Total 59 3170 12.73 59 4257 12.73
SI | Name of the Target for the year 2022-2023 Achievement for the year
Programme 2022-2023
Physical | Beneficia | Financi | Physic | Beneficiari | Financi
(No) ries (No) al al (no) es (No) al (Rs.
(Rs.in In
lakh) lakh)
1. | Krishimela/ 3 800 5.00 3 916 5.00
Reelers Mela-
cum-
Exhibition
2. | Farmers Field 8 560 1.20 8 630 1.20
days
3. | Awareness 23 1150 2.30 23 1395 2.30
programmes
4. | Tech. 23 460 0.23 23 1096 0.23
demonstrations
/
Enlightenment
Programmes
5. | Workshops/Se 2 200 4.00 2 220 4.00
minars &
Conferences
6. | Exhibition - - - 3 - -
Grand Total 59 3170 12.73 62 4257 12.73




CMER&TI, Lahdoigarh Annual Report 2022-23

CAPACITY BUILDING AND TRAINING PROGRAMMES FOR FINANCIAL
YEAR OF 2022-2023

) Name of the Training Target Achievement
Programme Physical | Financial | Physical | Financial
Exposure visit for Technology i i i i
Awareness
Farmers' Skill Training 19 21.38 19 19.02
Technology Orientation
Programme (Officials from DoS 10 9.50 10 8.89
& CSB)

Training under Post cocoon sector | 6 5.40 6 4.86
Training under Sericulture 45 1.80 45 1,60
Resource Centre

Training under STEP by Institute | 1 0.32 2 0.52
Sub Total 81 38.40 82 34.89
Training funded under - NON-

CBT - - 1 0.62
Training funded under - NON i i 9 i
CSB

Training under SAMARTH 5 14.19 3 9.17
Sub Total 5 14.19 6 9.79
Grand Total 86 52.59 88 44.68
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REGIONAL SERICULTURAL RESEARCH
STATION (RSRS), IMPHAL, MANIPUR

Executing four research projects funded by CSB and DBT and progress achieved are as
per milestone. Three collaborative mulberry-based projects are also being carried out in
the station.

Produced 27,473 dfls with 82.00 % achievement and supplied to State govt. and ASRs
for further multiplication during spring crop 2023.

In the silkworm GPB, three species of Oak tasar silkworm A. proylei, A. pernyi, A. frithi
and 9 evolved breeds, three eco-races of eri and muga silkworm are being maintained. In
host plant GPB, all the primary food plants of oak Tasar, eri, muga & mulberry are being
maintained.

Five ToTprogrammes on Oak Tasar culture were conducted and achieved improvement
in productivity against control.

Conducted 9 (nine) nos. training programme on Farmers skill training, Technology
Orientation Programme and Post Cocoon technology in sericulture.

Published 5 (five) nos. of research paper in scientific journals (International) and 5 (five)
nos. of abstract in abstract book of International and National Seminar.

Published 1 (one) bilingual booklet on diseases and its management in oak tasar culture
and 1 (one) booklet on Package of practices in Eri culture in local language.

A total of 4000 kg of vermicompost were prepared during the year and applied in the field
of RSRS, Imphal.

A Sericulture Krishi Mela was organised on 31.01.2023 at RSRS, Imphal campus to
popularize the latest technologies of four different types of sericulture among farmers and
attended by 200 stakeholders.

A workshop on Oak Tasar Culture was organised on 10.03.2023 at Dehrahdun and
attended by Director and officials from CMERT]I, Lahdiogarh, Director and officials from
CTR&TI, Ranchi, DOS officials from North West, entrepreneurs, Reelers, weavers
representatives etc.

Under ECP: Conducted 4(four) nos. field day, 4 (four) nos. awareness programme, 2
(two) group discussion and sensitized 760 stakeholders during the year 2022-23.

DCB realization: In the year 2022-23 a sum of Rs. 1,50,938/- was received towards sale
of oak Tasar dfl, eri dfl, muga dfl and sale proceed of pierced cocoons.

Conducted Hindi workshop on quarterly basis and Hindi Pakhwada (fortnight) from 16"
to 30" September, 2023.

Conducted various cleanliness drives under Swachh Bharat Abhiyan on 2" October,
2023.

Observed Swachhata activites by RSRS, Imphal regularly to maintain a clean
environment.



CMER&TI, Lahdoigarh Annual Report 2022-23

CONCLUDED PROJECTS:

Project Code: APR 05008SlI

Project Title: Standardization of Rearing and Grainage technology of Antheraea frithi
Moore.

Project Period : October, 2019 - September, 2022
Funding Agency : Central Silk Board, Bangalore

Total Budget allocation : Rs.12.85

Total expenditure (during the year) :Rs. 94,779

Scientists involved : Dr. L. Somen Singh, RSRS, Imphal, PI

Dr. S. Subharani, RSRS, Imphal, CI
Objective:
1. To standardize the rearing and grainage technologies to suit for commercial adoption.
Summary of the findings/ achievements:

» During 1stcrop, Antheraea frithi moths started emergence after undergoing 138-150
days of pupal diapause.

» Natural coupling of moths obtained about 51 % inside the bamboo basket covered with
black cloth.

» Recorded77 to 80% hatching when the moths were allowed for 14 hrs of coupling.

» Highest average fecundity of 194 observed in bamboo monia followed by nylon bag
of 190 eggs.

» Chawki rearing conducted in indoor condition by using L. dealbata, Q. serrata and Q.
grifhithi twigs. After chawki, adult rearing was conducted in outdoor by feeding the
above mentioned three different food plants and it is observed that the worms reared
on L. dealbata showed the highest cocoon yield of 42 cocoons per dfl.

» During 2nd crop grainage 80% emergence of moths and 50% natural coupling of
moths obtained inside the bamboo basket covered with black cloth.

» Recorded 76 to 80 % hatching when the moths were allowed for 14 hrs coupling.

» Chawki rearing in indoor condition followed by outdoor rearing by feeding L.
dealbata, Q. serrata and Q. griffithi leaves recorded higher cocoon yield of 40 cocoons
per dfl in L. dealbata fed worms.

>

Project Code: APR 05010SI
Project Title: Evaluation of eri silkworm races suitable for different agro-climatic
conditions of Manipur

Project Period : October, 2019- September, 2022
Funding Agency : Central Silk Board, Bangalore
Total Budget allocation : Rs. 11.80 lakhs

Total expenditure (during the year) : Rs. 6.459 lakhs

Scientists involved : Dr. Y. Debaraj, RSRS, Imphal, PI

Dr. L. Somen Singh, RSRS, Imphal, CI

Objective:
1. To identify the best performing eri silkworm race in different agro-climatic conditions of
Manipur.
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Summary of the findings/achievements:

» Highest fecundity and ERR% were recorded in Borduar (421 eggs, 89.04 % in autumn)
followed by C-2 breed (413 eggs, 87.40 %) among the eco-races in low altitude.

> Similarly, in high altitude highest fecundity and ERR% were recorded in Borduar (410
eggs & 80.01%) followed by C-2.

» Cocoon parameters were also observed highest in Borduar followed by C-2 in all the
seasons.

» Among the strains, YP and GBP showed better performance than others in all
economic parameters.

» Highest fecundity and ERR% was recorded in Yellow plain (417 eggs, 93.11% in
autumn) followed by Greenish blue plain (413 eggs and 93.26% in autumn crop.

» Cocoon parameters were also observed highest in Yellow plain followed by Greenish
blue plain.

» Among the crops, autumn crop was found better followed by spring crop in terms of
rearing and other economic characters.

ONGOING PROJECTS:

Project Code: AIB 05009SI
Project Title: Isolation of thermotolerant line (s) of oak tasar silkworm Antheraea

proylei J.
Project Period : October, 2019 to September, 2022 (Extended upto Sept. 2023)
Funding Agency : Central Silk Board, Bangalore
Total Budget allocation : Rs.16.90 (Rs.21.90 in revised)
Total expenditure : Rs. 8.178 lakhs
(during the year)
Scientists involved : Dr. Y. Debaraj, RSRS, Imphal, PI
Dr. S. Subharani, RSRS, Imphal, CI
Dr. Arun Kumar KP, CMER&T]I, CI
Objectives:

» To isolate thermo-tolerant line of oak tasar silkworm, Antheraea proylei
» Characterization of Heat shock protein gene in thermo-tolerant line.

Summary of the findings/achievements

> Seed cocoons of thermal stress induced at different temperature regimes (32, 35, 38 °
C). and control lots of A. proylei, RTRS-1 and C27 are under preservation for
continuing the generation.

» Protein profiling studies of heat induced cocoons of A. proylei, RTRS-1 and C27
showed six major proteins bands which are having high molecular weight to be
expressed differentially (increased or decreased) after heat was induced at different
temperature.

» These proteins were further identified by amino acid sequencing as HSP 19.9, 21, 60
and 90 which increase or decrease depending on temperature regimes.
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» Genomic DNA isolation from A. proylei, RTRS-1 and C27 for development of SCAR
marker in Department of Biotechnology, Manipur University. PCR amplification of
random segments of genomic DNA (RAPD) using 20 different decamers is under

progress.

> Presented a paper entitled " Differential expression of heat shock proteins in temperate
tasar silkworm, Antheraea proylei Jolly (Saturniidae: Lepidoptera) in the ISC congress

held at Romania.

Analysis of transcript expressions of Heat Shock Proteins:

Antheraea proylei: Total RNA was isolated from the silk glands of the heat-treated larvae

using Trizol reagent. RNA was quantified using Spectrophotometer. 1 ug each of the total
were reversed transcribed into 1% strand cDNA.

Antheraea proylei

Ladder C 32°C 35°C 36°C

C 32C 35°C 3°C H3P 199
H3P 90
285
185 H3P 60
H3PT0
Figure 4 (a). Gel image of Antheraes proylei
total RNA HSP 21

Fig. 4 (b}: Differential expreasions of different H3Pa
in Antheraea proylei

» Expressions of HSP 19.9, HSP 90 and HSP 60 initially increase at 32°C but decrease
at 35°C then further increase at 38°C.

» Expression of HSP 70 was not significant. Expression of HSP 21 increases with
increase in temperature.

» Highest expression of HSP proteins were found at 38°C compared to control.

»  Therefore, HSP 19.9, HSP 21, HSP 60 and HSP 90 are the HSPs which are responding
to the thermal stress.

RTRS-1

» Expression of HSP 19.9 was not observed.

> Expressions of HSP 60 and HSP 90 decrease at 32°C but further increase with

» increase in temperature.

> No significant differences were found in the expression of HSP 70 protein.

> Expression of HSP 21 increases with increase in temperature.
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Figure 3 (a). Gelimage of RTRS 1 total RMA.
HSP-30

Fig. 3 (b): Differential expressions of different
H5Ps in RTRS

C27

C 32C 35C 38C C 32:C 35:C 38:C

HSP 21

HSP 60

Figure 6 (a): Gel image of C27 total RNA HSP70

HSP 30

Fig. 6(b): Differential expressions of different HSPsin C27

> Expression of HSP transcripts increase with increase in temperature.
Expression of HSP 19.9 was not observed.

Y

» Significant increase in the expressions of HSP 21 and 60 with increase in temperature.

Project Code: APS-05021-EF

Project Title: Studies on population diversity and role of host plant volatile cues for

enhancing egg laying in temperate tasar (Vanya) silk moths Antheraea proylei.

Project Period : Jan 2022- Dec, 2024

Funding Agency : Central Silk Board

Total Budget allocation . Rs. 122.48 lakhs

Total expenditure (during the year) : Rs. 0.748 lakhs

Scientists involved : Dr. S. Subharani Devi, RSRS, Imphal, PI

Dr. Y. Debaraj, RSRS, Imphal, CI

Objectives:

1. To survey and establish population diversity of Oak tasar silk moths across NER.
2. To establish potent food plants (Host) for Oak tasar silk moths, A. proylei for egg

production.
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3. To isolate and evaluate highly suitable host plant volatiles to activate/ increase egg
laying in Oak tasar silk moth.

4. To standardize the synthetic oviposition stimulant blends to enhance egg production in
Oak tasar silk moths and establishing the efficacy of developed technology.

5. To evaluate the synthetic volatile blend in large scale at Oak tasar Seed production centers.

Summary of the findings/achievements:

Surveyed and collected 4 (four) Antheraea sp. from different host plants belonging to the
family saturniidae and four genera from different NE states and the morphometrics data
indicated that the cocoons of A. proylei, A. frithi and A. mylitta are single layered whereas
ithe cocoons of A. roylei is double layered. The filament length of A. proylei, A. frithi and
A. mylitta cocoons are at par with each other whereas it is lowest in A. roylei.

Fig. 1.: Cocoons of different Antheraea sp.
collected from NE states

Antheraea mylitta Anthergeg proylel

Table 1. List of Antheraea species and their food plants collected from NE states

SL. | SCIENTIFIC NAME HOST PLANTS | DISTRIBUTION

NO

1 Antheraea royleiMoore Q. serrata & L. Manipur (Senapati,
dealbata Churachandpur, Bishnupur)

2 Antheraea frithiMoore Q. serrata & Manipur (Senapati,
L. dealbata Churachandpur & Bishnupur),

Arunachal Pradesh.

3 Antheraea mylitta Lagerstroemia Manipur, Assam, Nagaland
speciosa

4 Antheraea proylei 0. serrata, Q. Manipur, Assam, Nagaland,
griffithi & L. Meghalaya, Mizoram
dealbata

Surveyed and collected semi domesticated population of Antheraeaproyleifrom different
states of North East and recorded the morphometric characteristics.
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Dima Hasao, Assam

Champhai, Mizoram

Kiphirie, Nagaland

loweai, Meghalaya

Fig. 2: A.proylei cocoons collected from different NE states

Table 2: Cocoon sizes in different population of A. proyleicollected from NE states

Length/
State Length Breadth (cm) Breadth STDEV CV (%)
(cm) Ratio )

Assam 3.88 2.06 188.38 2.44 1.29
Manipur 4.14 2.08 199.09 2.03 1.02
Meghalaya 3.84 2.04 188.28 541 2.87
Mizoram 3.82 2.20 173.69 5.49 3.16
Nagaland 3.66 2.02 181.27 5.20 2.87

Samples of different Antheraea sp. collected during survey are sent to other collaborating
Institutes for molecular level characterization and cocoons of A.proylei to other

collaborating institutes for GC-EAD studies.

Maturelarvae and cocoons of
A, proyleifed on Q. griffithii

Maturelarvae and cocoons of
A. proyleifed on Q. serrata

Mature larvae and cocoons of A,
proyleifedon L dealbata

Fig 3. Matured larvae and cocoons of Antheraea proylei reared on different food plants
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1. Conducted A. proylei rearing on different food plants studied the rearing performance
in different seasons.

Table 3: Comparative rearing performance of Antheraea proylei during spring and autumn
crop in different host plants

SI.No. | Food Season
Plant Spring Autumn
Larval | Total ERR Larval | Total ERR
weight | larval (%) wt.(9) larval (%)
(gm) duration duration
(days) (days)
1 Q. serrata | 22.39 33+0.82 |42.05 |23.10 38+0.65 | 27.27
+0.93 +0.69 | +0.16 +0.89
2 Q. grifithii | 19.12 34+0.71 |4096 |18.91 39+0.24 | 25.75
+0.16 +1.61 | 0.80 +0.73
3 L. dealbata | 12.90 40+1.63 |38.00 |16.19 43+£0.98 | 1453
+0.69 +0.81 | +£0.04 +0.01
S.Ed. (¢) 0.66 0.10 0.73 0.52 0.37 0.81
CD 0.05 1.88 3.15 2.08 1.50 1.07 2.33

Table 4: Economic parameters of A. proylei reared on different food plants during Spring and
Autumn crop

Sl. | Food plant Season
No. Spring Autumn
Cocoon | Shell Shell Cocoon | Shell Shell
wt.(g) | wt.(g) |ratio (%) |wt.(g) wt.(9) ratio (%)
1 Q. serrata | 8.38 0.86 10.26 8.25 0.80 9.69
+0.14 | £0.03 +0.70 +0.03 +0.06 +0.81
2 Q. grifithii | 8.16 0.79 9.68 8.19 0.83 10.13
+0.42 | +£0.05 +0.71 +0.21 +0.03 +0.01
3 L. dealbata | 7.10 0.63 8.87 7.01 0.60 8.55
+0.14 | £0.01 +0.42 +0.01 +0.04 +0.32
S.Ed (%) 0.86 0.04 0.19 0.12 0.03 0.40
CD 0.05 0.30 0.13 0.54 0.35 0.09 1.16

The highest effective rate of rearing (ERR%) was observed in Q. serrata fed larvae (49.05
%), followed by Q. griffithi (44.96 %) and lowest was observed in L. delbata fed plants
(38.00 %) during spring season. Though A. proylei fed well in all the three food plants, the
growth of the larvae was retarded when fed on L. dealbata. The quality parametrs viz. single
cocoon weight, shell weight and shell ratio was observed superior with Q. serrata as food
plant than those fed with Q. griffithi and L. dealbata. Similar observation was also recorded



CMER&TI, Lahdoigarh Annual Report 2022-23

during autumn crop. The study showed that larvae feeding on favourable food plants have
direct effect on the increase of growth rate, shorter larval duration and cocoon yield and its
economic parameters during both the seasons.

Table 5: Ovipositional behaviour, egg and moth characters of A.proylei fed on different
food plants

1 Effective fecundity(no) 17422211 101t 449 156 £ 466
2 Av. Eggretained (no) 10% 6.11 20+ 832 18 351
3 Diameter of egg (mm) 30033 30to03 30% 033
4  Eggs weight (mg) g0to3a 80033 g0to3a
5  Hatching (%) 8451181 8104166 2 BITE1LM
6  Moth weight (gm) (male) 13332025 0751012 1.09 £0.11
T Mothweight (gm) (female) 3354073 291 %010 45%0.10

8 Wingspan(mm) (m) (male) 4122p0#%36 1833456 11833 #560
9  Wingspan (mm) (f) (female) 13166%348 1360%1.15 1406 £2.08

Studied the egg laying potential of A. proylei moths on five different food plants viz.
Quercus serrata, Quercus griffithi, Lithocarpus dealbata, Quercus incana and Quercus
semicarpifolia. After emergence Antheraea proylei moths were allowed to couple for eight
hours and then decoupled moths were kept for egg laying till the 3™ day with the fresh
leaves and also tied with Kharikas made from twigs of different host plants. After the 3"
day of egg laying the number of laid eggs and retained eggs in each moth were counted.

The egg laying potential of A. proylei moths on five different food plants showed highest
realized fecundity with Q. serrata leaves (185 nos) followed by Q. incana (179 nos) and L.
dealbata (178 nos) and the least was observed in control.

In case of twigs maximum realized eggs were also observed in Q. serrata (196 nos)
followed by Q. griffithi (190 nos) and the least in control. The least retained eggs was also
recorded in Q. serrata leaves (10 nos) and twigs (13 nos) during autumn crop grainage.

OTHER COLLABORATIVE PROJECTS: (Associated under CSR&TI,
Berhampore)

Project Code: PIE 13001 Ml
Project Title: All India Coordinated Experimental Trial for Mulberry (AICEM
Phase-1V)

Scientists involved: Dr. Y. Debaraj, RSRS, Imphal, CI
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Objective:
1. Identification of suitable mulberry variety for regional, zonal and national use based

on their performance.

Summary of the findings/achievements:
Five mulberry varieties, viz., C-1360, AGB-8, PPR-1, C-2038 and S-1635 are being

maintained following agronomic practices. Plantation was raised from saplings supplied
from CSR&T]I, Berhampore. Plantation of five varieties done with six replications in RBD
layout. Plants are being maintained as per programme schedule with required cultural
practices along with gap filling. Nursery propagation studies already completed. Till date
7th times leaf yield already completed and raw data sent to CSR&TI, Berhampore for
analysis (Three crops per year, i.e., Spring, Summer and Autumn). Silkworm rearing
bioassay will be conducted from Autumn crop 2023 onwards. Now pruning of all the
plantations have already been completed and cleaning/ cultural practices are under
progress.

Project Code: PIE 02002 S
Project Title: Evaluation of performance of mulberry genotype C9 under red and
laterite soils.

Scientists involved : Dr. L. Somen Singh, RSRS, Imphal, CI

Objective:
To assess the performance of C-9 under red & lateritic soils of Eastern and North-Eastern
India.

Summary of the findings/achievements:
As per activities of the project recording of data on different plant growth parameters of

the three genotypes have been collected and among the test genotypes, highest leaf yield
was recorded in C9 with 39.95 kg per plot followed by C 2038 with 37.41 kg per plot. The
raw data has been sent to CSR&TI, Berhampore for compilation.
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EXTENSION ACTIVITIES

Capacity Building and Training:
Capacity Building and Training Institute-wise for financial year of 2022-2023

Progress till end of the
Target for the Year year

# | Name of the Trg. Programme Physical | Financial Physical Financial
Exposure visit for Technology
1 | Awareness -- -- -- --

2 | Farmers' Skill Training 5 5.625 5 5.625
3 | Technology Orientation
Programme (Officials from

DoS& CSB) 2 1.8 2 1.8
Training under Post cocoon
4 | sector 2 1.8 2 1.8

Training under Sericulture

5 | Resource Centre

6 | Training under STEP by Institute
Sub Total

Training funded under - NON

7 | CBT

Training funded under - NON

8 | CSB

Sub Total

Grand Total 9 9.225 9 9.225

Meteorological Data:

Temperature (° C) Relative Rainfall Rainy
Months | Criteria Max Min humidity (mm) days
' ' (%) (no.)

April, 22 Mean 28.40 11.96 67.36 79.6 9
Range 22-31 7-20 44-92

May, 22 Mean 27.73 17.13 75.98 176.11 15
Range 20-30 15-22 50-92

June, 22 Mean 29.01 20.04 73.88 165.81 14
Range 29-31 18-25 52-92

July,22 Mean 30.40 22.22 69.34 84.02 8
Range 28-34 20-24 51-92

Aug., 22 Mean 29.27 20.21 73.85 51.38 7
Range 22-33 20-23 55-92

Sept., 22 Mean 30.46 20.83 69.99 53.16 9
Range 25-33 19-24 50-92

Oct., 22 Mean 32.20 17.46 72.76 77.41 5
Range 25-36 14-21 36-92

Nov., 22 Mean 32.38 10.55 60.33 - -
Range 29-36 8-15 33-91

Dec., 22 Mean 34.07 8.0 59.21 10.40 1
Range 20-36 3-13 33-91

Jan., 23 Mean 35.63 5.94 58.12 - -
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Range 26-37 2-9 24-87

Feb., 23 Mean 35.17 9.67 66.88 - -
Range 29-36 6-14 47-84

March, 23 Mean 31.01 11.91 73.50 28.88 6
Range 22-36 10-15 36-96

SERICULTURE KRISHI MELA CUM EXHIBITION HELD AT RSRS, IMPHAL
ON 31.01.2023

Smt. Bidyarani Ayekpam, MCS, Director, DOS, Govt. of Manipur, Chief Guest and Dr.
K.M. VijayaKumari, Director, CMER&TI, CSB, Lahdoigarh, Jorhat, president of the
function addressing the farmers during the function.

|ﬂ”}ﬂ’l 9“' ") v “.‘: el 5 : —’V at i
Release of booklets by the dignitaries during the function Prize Distribution to “Best
farmers of the year”

o \ : , Gathering during Sericulture Krishimela function
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“Sericulture KrishiMela cum Exhibition” was organized by Regional Sericultural
Research Station, CSB, Mantripukhri, Imphal on 31% January 2023. At the outset of the
event, a welcome speech was given by Dr. L. Somen Singh, Scientist-D to show gratitude
towards the dignitaries, invitees, farmers and all the participants for making an effort to
attend the event. Dr. Y. Debaraj, Scientist - D & Head, RSRS, Imphal delivered the key
note address and explained that Sericulture KrishiMela cum exhibition is organised
regularly every year to bring together the farmers and popularize the latest developments
in sericulture (Mulberry & Vanya) technologies and to explore the problems faced by
farmers in practising sericulture and acknowledge them for their contributions.

The programme was graced by Smt. Bidyarani Ayekpam, MCS, Director of Sericulture,
Govt. of Manipur as Chief Guest, Shri Th. Surjaboro Singh, Chairman, Manipur State
Sericulture Co-operative Federation, Ltd. (SERIFED) as Guest of Honour and Dr. K.M.
VijayaKumari, Director, Central Muga Eri Research and Training Institute, CSB,
Lahdoigarh, Jorhat as president. All the dignitaries congratulated and appreciated the active
participation of farmers and advised the farmers to take up sericulture with sincerity to
achieve good production for income generation and sustainable livelihood. They
highlighted that the climatic conditions of Manipur is very much favourable for rearing all
the four types of silkworms from which farmers can double or triple their income by taking
up sericulture activities which are deemed more profitable than other agricultural crops.
They appealed the farmers to approach the expert scientists of the station if any technical
assistance is required during rearing and grainage operations.

An exhibition with 15 stalls showcasing different technologies, life cycles of silkworms,
yarn samples, fabrics, cocoons, wild silk moths, reeling machines, different products, live
demonstration of reeling activities was also set up which evoked much interest among
farmers and invitees. Two booklets entitled “Diseases in Oak Tasar Silkworm, Antheraea
proylei and Package of practices for Eri silkworm rearing” were released. Memento,
certificates and silkworm rearing appliances were presented to the best farmers in all the
sectors of sericulture which were selected based on their rearing performances during the
year. After the inaugural Session, the programme was followed by a technical session
where the scientists of RSRS, Imphal delivered lectures on different topics of rearing
grainage, diseases and host plant maintenance and interacted with the farmers. The
programme was actively participated by more than 200 participants including rearers, SHG,
NGO, Entrepreneurs and Officials from Central and State sericulture Departments. The
event was concluded with a vote of thanks proposed by Dr. S. Subharani Devi, Scientist-
D.

WORKSHOP ON OAK TASAR CULTURE HELD AT DEHRADUN ON 10.03.2023

A one day workshop on “Oak Tasar Culture” has been conducted on 10th March 2023 at
Hotel Viceroy Inn, Dehradun, Uttarakhand in coordination with DOS, Uttarakhand
emphasizing the growing need for taking up focused programs for developing a roadmap
for research and development in area of improving the oak tasar silk production in the
country.
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In the Inaugural function, Shri Ganesh Joshi, Hon’ble Minister of Agriculture and Farmers
welfare, Govt. of Uttarakhand graced the occasion as the chief guest. In his address he
emphasized the role of the women and their contributions in the formation of Uttarakhand
state and advised them to come forward to make Uttarakhand as one of the leading producer
of oak tasar silk in the country by achieving 10 MT oak tasar silk production. He advised
the farmers to have a vision to achieve success and dedicate themselves in their work and
also approach the government if any assistance is required. Shri Anand Kumar Yadav,
Director, Directorate of Sericulture, Govt. of Uttarakhand and Dr. K. Sathynarayana,
Director, CTR&TI, Ranchi graced the occasion as Guest of Honour. They also appealed
the famers to promote Uttarakhand as the leading oak tasar silk producing state in the
country. Dr.Sathynarayana advised the farmers to adopt the technologies of oak tasar
followed by NE states and improved technologies of tropical tasar to promote oak tasar in
NW states. The programme was also participated by Shri Ajeet Singh Chaudhury,
Chairman UCRF, Uttarakhand. He addressed the crop loss in oak tasar culture in the final
stages due to diseases. He appreciated the oak tasar dfls supplied from CSB which
performed very well in the field. He also requested to organise various programmes where
farmers can listen to the scientists for improvement of oak tasar silk production. The
programme was also participated by other dignitaries on the dias.

Dr. K. M. VijayaKumari, Director, CMER&T]I, Jorhat presided over the function. In her
speech, she requested the Scientists to develop technologies for field level applications to
promote oak tasar silk production. She also requested the state sericulture department to
produce basic seeds to meet the farmers demand and appealed the farmers to adopt the
improved technologies developed by the Institutes for increasing the oak tasar productivity.
She highlighted that Manipur state alone is producing 4 MT of oak tasar raw silk and the
total target for oak tasar in the country is 8 MT. So, in order to achieve the set target, she
emphasized the need for NW states and other NE states apart from Manipur to chalk out
strategies to meet the 8 MT target for oak tasar in the country.

The programme was followed by a technical session where experts delivered lectures on
different topics on pre and post cocoon sector of oak tasar and interacted with the farmers.
The programme was attended by 200 participants comprising of farmers, entrepreneurs and
DOS officials from Uttarakhand, Director and Scientists from CMER&T]I, Lahdiogarh,
Director and Scientists from CSR&TI, Ranchi, Director (Retd.), Scientists and Officials
from nested units of CSB located in and around Dehradun and scientists from RSRS,
Imphal. The programme ended with a field visit arranged by the DOS, Uttarakhand for the
participants.
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Shot'on OnePlus
By D 12304101040

A field day programme was organized on 08.08.2022 at Lainingkhul Village, Chandel
District to create awareness amongst the farmers about the improved sericulture
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technologies particularly in mulberry and eri culture and 70 farmers participated in the
event along with staff of DOS and CSB.

FIELD DAY: Moirang Okshongbung, Bishnupur District

A field day programme was organized on 07.09.2022 at Phayang Village, Imphal West
District to create awareness amongst the farmers about the improved sericulture
technologies particularly in mulberry and eri culture and 70 farmers participated in the
event along with staff of DOS and CSB.

FIELD DAY: Khurkhul (Imphal West, Manipur)

One Field Day programme was conducted at Khurkhul village (Imphal West, Manipur) on
29" November, 2022 in presence of officials from state sericulture department. In the
programme, 70 sericulture farmers attended. At its onset of the programme, Dr. Y. Debaraj,
Scientist-D and Head, RSRS Imphal delivered speech on various aspects of Sericulture to
motivate the beneficiaries. Afterwards, Dr. Kh. Subadas Singh, Scientist-C, RSRS Imphal
delivered a speech on the potential of Manipur to conduct all four types of sericulture
activities in large scale based on its climatic condition and availability of all food plants. It
was followed by speech from officials of DOS Manipur to improve performance of the
farmers and increased silk production in the state. At the end of the programme, there was
a question & answer session between farmers and scientists of RSRS Imphal to solve
problems of the farmers and to improve their ideas of sericulture activities.

FIELD DAY: Yumnam Khunou, Imphal East
One Field Day programme on Sericulture was conducted at YumnamKhunou, Imphal East,

Manipur on 8" February, 2023. In the programme, 70 numbers of farmers were attended.
Dr. Y. Debaraj, Scientist-D and Head, RSRS Imphal delivered a comprehensive talk on
overall sericulture, rearing techniques, precautionary measures during rearing, plantation
and intercropping to increase farmers income in Manipur. In the programme, there was
meaningful interaction between scientists and farmers on technical ideas to increase
production and productivity of silk in the state.
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An awareness programme was organized on 11.08.2022 at Wangbal, Thoubal Districtct to
create awareness amongst the farmers about the improved sericulture technologies
particularly in mulberry and eri culture and 50 farmers participated along with staff of DOS
and CSB attended the event.

AWARENESS PROGRAMME: Nongpok, Keithelmanbi
e et (| | 8 s
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An awareness programme was organlzed on 01.10. 2022 at Nongpok Kelthelmanbl to
create awareness amongst the farmers about the different sericulture technologies
particularly in mulberry and eri culture and even in post cocoon sector and 50 farmers
participated in the event along with staff of DOS and CSB.

AWARENESS PROGRAMME: Kha Potsangbam, Bishnupur
One Awareness Programme on Sericulture was conducted at KhaPotsangbam, Imphal East

Manipur on 16"January, 2023 to demonstrate the various technologies developed by RSRS,
Imphal during the ongoing spring crop grainage. 50 (fifty) farmers attended the programme.
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AWARENESS PROGRAMME: Bishnupur Ward No. 6
One Awareness Programme on Sericulture was conducted at Bishnupur Ward No. 6,

Manipur on 10" February, 2023to demonstrate the various technologies developed by
RSRS, Imphal during the ongoing spring crop grainage. Twenty officials of DOS and CSB
participated in the programme. 50 (fifty) farmers attended the programme.

TECHNOLOGY DEMONSTRATION: TAKAIMA (SENAPATI, MANIPUR)

A technology demonstration programme was organized on 22.11.2022 at Takaima,
SenapatiDistirict, Manipurto demonstrate the various technologies developed by RSRS,
Imphal. Twenty officials of DOS and CSB participated in the programme

TECHNOLOGY DEMONSTRATION: Andro, Imphal
A technology demonstration programme was organized on 23.11.2022 at Andro, Imphal

EastDistirict, Manipur to demonstrate the various technologies developed by RSRS,
Imphal. Twenty officials of DOS and CSB participated in the programme

TECHNOLOGY DEMONSTRATION: Sinam Khunou (Imphal East, Manipur)
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A technology demonstration programme was organized on 08.02.2023 atAndro, Imphal
EastDistirict, Manipur to demonstrate the various technologies developed by RSRS,
Imphal. Twenty officials of DOS and CSB participated in the programme.

TECHNOLOGY DEMONSTRATION: Kwasiphai Bishnupur, Manipur

One Technology Demonstration programmes was conducted at Kwasiphai (Bishnupur,
Manipur) on 10" February 2023. In the programme, around 20 sericulture farmers were
attended of Mulberry, Eri and Mugarearers. During the programme, Dr. Subadas Singh
briefed about disinfection procedure in the silkworm rearing field as well as in the rearing
room. He demonstrated how to prepare slaked lime and bleaching powder to mix it and
demonstrated the disinfection of field.

REGIONAL SERICULTURE RESEARCH STATION
(RSRS), BOKO, ASSAM

Highlights of activities/achievements for each unit should be given separately.
> Sexual multiplication of S3 & S6 morphotypes of Som, their maintenance and supply

to stakeholders as and when needed.

> A total of 10000 Som seedling against the target of 20000 seedlings were raised.

» Under extension and technology awareness programme 1007 farmers were covered
through Krishimela, Awareness Programmes, Field Days, and Technology
Demonstration Programme.

» Under training programme, 3 batches of farmer’s skill Training, 5 batches of
Technology Orientation Programme and 2 batches of Post Cocoon Training Programme
were conducted and 250 framers/students were trained.

» Under commercial Muga crop rearing 750 g DFLs were reared against target of 2500 g
DFLs to produce 7700 Nos. of commercial cocoons.

> Under Seed crop rearing 150 g DFLs were reared against target of 700 g DFLs to
produce 9100 Nos. of commercial cocoons.
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» The centre generated a total revenue of Rs1,41,794/-
Capacity Building and Training Institute-wise for financial year of 2022-2023

# | Name of the Trng. | Target for the Year Progress till end of the year
Programme Physical | Financial | Physical | Financial |No of farmers/
Students trained

1 | Exposure visit for - - - -
Technology
Awareness
2 | Farmers' Skill 3 3.375 3 3.375 75
Training
3 | Technology 2 1.90 5 4.75 125
Orientation
Programme
(Officials from
DoS& CSB)

4 | Training under Post 2 1.80 2 1.80 50
€ocoon sector
5 | Training under - - - -
Sericulture
Resource Centre
6 | Training under - - - -
STEP by Institute
Sub Total 7 7.075 10 9.925 250
7 | Training funded - - - -
under - NON CBT
8 | Training funded - - - -
under - NON CSB
Sub Total 0 0 0 0
Grand Total 7 7.075 10 9.925 250

Meteorological Data:

Year Month Temperature (°C) | Relative Nos. of Rainfall
Humidity (%) | rainy Days | (mm)
Max. Min. Max. Min.
April 34 24 98 48 8 124
May 36 26 98 45 12 292
June 34 24 100 65 22 500
July 37 26 97 55 16 172
2022 | August 37 26 96 55 13 154
September 35 29 98 49 13 82
October 35 23 98 53 12 160
November 31 27 96 48 0 0.00
December 28 16 91 51 0 0.00
January 28 18 89 45 0 0.00
2023 February 30 20 92 41 0 0.00
March 35 20 94 55 4 62
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Plan for land use and Resource Conservation:

Annual Report 2022-23

Particulars Target | Achievement
Raising of quality Som/Soalu planting material (Nos.) 20000 10000
Supply of Som/Soalu planting materials (Nos.) 20000 210
Supply of Kesseru Seeds Nil 105kg
Muga Dfls rearing (Nos.)
Commercial 2500 750
Seed 700 150
Muga Cocoons production Nos.
Commercial 1500000 | 7700
Seed 28000 9100
Muga Dfls production (Nos.) Rs. 8.00/- Per g 7000 1600
Muga Dfls supply (g.) 7000 -
Vermicompost Production (kg) 20000 -
Extension Communication Programme:
Particulars Target | Achievement
Krishi Mela 1 1 (300)
Field Day 4 4 (307)
Technology Awareness programme 4 4(255)
Technology Demonstration 4 4 (145)
Group Discussion - -
Workshop - -
Training 175 250

Glimpses of Vanya Resham Krishi Mela, 2023
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ERI RESEARCH EXTENTION CENTRE (EREC),
FATEHPUR, UTTAR PRADESH

Highlights of activities/achievements

The Eri Research Extension Centre, Fatehpur (U.P.) situated at Fatehpur District of U.P.
was started in May, 2006 in rented building at Auraiya (U.P.) under CMER&TI,
Lahadoigarh (Assam) with objective of providing extension support to State DoS, U.P. and
the N.G.O. namely Sharmik Bharati Kanpur (U.P.) for the cause of Ericulture development
in non- traditional State of U.P. It is working there till December, 2009. There after shifted
to Fatehpur (U.P.) in January, 2010 in compliance to the decision of Competent Authority
by establishing Office in Private (rented building) building with objective to cater the need
of Technological support and monitoring to caster grower’s to Ericulture through ADS,
Allipur, Fatehpur (U.P.). As per mandate and target allotted by the main Institute
CMER&TI, Lahdoigarh (Assam) the following Technical activities have been performed
by the Centre during the Year (2022-23) under report in Association with District DOS,
U.P. for the cause of growth of Ericulture in Non-Traditional State U.P. with special
reference to District Fatehpur, Kanpur Nagar, Kanpur Dehat, Unnao, Hamirpur, Chitrakoot,
Jalon and Banda through Extension activities, Technology Awareness Meet, Field Day,
Group Discussion, Training,Technology Demonstration, Supervision and Monitoring of
Rearing an grainage, under Transfer of Technology etc.

» EREC, Fatehpur (U.P) done commendable job in U.P., Bihar and Guijarat in this year.

» EREC, Fatehpur (U.P.) received best Display Award from Gujarat regarding Live
Display of Ericulture in Mega Exhibition at Mehasana, Gujarat (08.07.2022 To
10.07.2022)

» Dr. Mahesh, CMER&T]I, Lahadoigarh (Assam), Shri Suraj Pal and Shri Ramjiwan
demonstrated New Eri Chauwki Rearing Technology to Castor Growing Farmers of
Gujarat on 31.10.2022 To 28.11.2022. The New Technology Developed by
CMER&TI, Lahadoigarh (Assam) and record production recorded (200 Eri DFLs to
200Kg. Eri cocoons.
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EREC, Fatehpur (U.P.) Organized 02 Technology Awareness Meet Programme and
02 Technology Demonstration Programme organized Dist. Patan and Sabarkantha of
Gujarat (12.07.2022 & 09.11.2022)

CMER&TI and EREC, Fatehpur (U.P.) imparted Hand’s on Training on Eri Silkworm
Rearing to Castor growing farmers in Gujarat (30 Days. 30.10.2022 To 28.11.2022)
EREC, Fatehpur (U.P.) imparted quality training to Eri Farmers of Banka, Bihar (100
Farmers).

EREC, Fatehpur (U.P.) imparted quality training to Eri Farmers of U.P. (67 Farmers).
EREC, Fatehpur (U.P.) received 1st prize from the Director, CMER&T]I, Lahadoigarh

(Assam) and FoToFoHo, HAZYX (I oWo) for best performance of Official Language

during the 2021-22.
EREC, Fatehpur (U.P.) earned Rs. 6000.00 revenue up to 20.03.2023 by selling of
Vermin Compost.

EXTENSION ACTIVITIES
Extension Communication Programme

Particulars Phy.si_cal. Target Achit_ev_em_ent (No. of
(Beneficiaries Target) | Beneficiaries covered)
Technology Awareness 5 (250) 5 (335)
programme
Technology Demonstration 5 (100) 5 (335)
Farmers Skill Training 3 (75) 3 (75)
Technology Orientation 2 (50) 2 (50)
Programme

Meteorological Data:

Month Temperature °C (range) Relative Humidity (%) range
Mani. Maxi. Mini. Maxi.
April, 2022 21-25 41-46 30-35 41-47
May, 2022 23-31 40-47 30-35 41-48
June, 2022 25-32 33-47 29-60 45-86
July, 2022 26-29 28-37 53-63 80-89
August, 2022 24-27 29-34 59-63 85-96
September, 2022 25-26 30-34 59-62 85-88
October, 2022 17-26 30-34 58-61 85-88
November, 2022 11-19 29-33 28-34 82-87
December, 2022 08-16 24-31 20-33 67-85
January, 2023 04-07 19-25 38-47 82-93
February, 2023 8.6-17 20-32 21-85 76-91
March, 2023 15-18 30-33 32-45 64-83
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Photographs of activities

Technology Awareness Meet :I'echnology Awareness Meet Programfne\in
Programme in Gujarat Gujarat

Awareness Programme at EREC, Awareness Programme at EREC, Fatehpur
Fatehpur

Castor Plantation at farmers filed in Eri Rearing at farmers level in Fatehpur,
Fatehpur, U.P. U.P.
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Eri Cocoon Production at farmers level in Farmer Skill Training Programme
Fatehpur, U.P. conducted by EREC, Fatehpur

R0t

Farmer Skill Training Programme Farmer  Skill réihing VPrO(:;r“ame‘
conducted by EREC, Fatehpur conducted by EREC, Fatehpur

Hands on Training on Eri Silkworm Chawki Rearing demosntration in
Rearing to Castor Growing Farmers of Gujarat

Vill. Badresar, of Sabarkantha District of

Gujarat.

Sabarkantha District of Gujarat.
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Mega Exhibition in Mehasana, Gujarat Receiving best stall prize in Mega Exhibition at
Mehasana, Gujarat

RESEARCH EXTENTION CENTRE,
COOCHBEHAR, WEST BENGAL

Highlights of activities/achievements

» As per Action plan 2022-23, this office was entrusted with only three set of ECP, the
two set of programmes has already been cpmpleted within August, 2023.

> Independence Day and Swachhata Hi Seva was celebrated at this unit w.e.f 2"
October to 31 October 2023 to make garbage free India.

» Observed Vigilance Awareness Week by taking oath on 30/10/23.

» Hindi Diwas/ Pakhwada was also celebrated at this unit on 1 september 2023
onwards.

» Muga and Eri garden were visited during rearing at Kalimpong, Pedong, Soreng,
Matigara (Siliguri), Khagrabari, Kumargram and Chat Singimai (Patiakhawa) etc for
supply of technology to the farmers.

# Schemes Target for the year Achievement Remarks
1 Physical Financial Physical Financial
Technology 05 0.5 05 0.5 100%
Awareness
Programme
2 | Technology 05 0.05 05 0.05 100%
Demostration
Programme
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Technology Awareness programme conducted at FRSS, Kalimpon.
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IMPORTANT EVENTS ORGANIZED BY CMER&TI, LAHDOIGARH
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63" — 66" Research Council meeting of CMERTI Lahdoigarh was held under the Chairmanship
of Dr. K M Vijyakumari, Director
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The 40" Research Advisory Committee meeting of CMERT], Lahdoigarh was held on 28th
— 29th June 2022 under the Chairmanship of Prof. L.K. Hazarika, Retd. Professor and,
Assam Women University, Jorhat and Dr. Bidyut Kumar Sarmah, Director, DBT-North
East. The 41 Research Advisory Committee meeting of CMERT], Lahdoigarh was held
on 24" January 2023 under the Chairmanship of Prof. Bidyut C Deka, Vice-Chancellor,
Assam Agricultural University.
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One day Workshop on "OAK TASAR CULTURE" held on 10" March at Dehradun,
Uttarakhand. Dr KM Vijaya Kumari, Director, CMER&T] presided over the function. The
event was attended by scientists, experts, Oak Tasar farmers, NGOs & entrepreneurs.
Technical presentations were followed by threadbare discussions on promotion of Oak Tasar
in Uttarakhand & rest of the Country.

Technological Workshop on "Pests and Disease Management of Muga and Eri Silkworms™ was
conducted at the Institute premises of CMERT]I Lahdoigarh on 07.03.2023.
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Plantation drive at CMERTI
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A combined Review meeting on Sericulture Projects for North Eastern Region was held at
Guwahati on 25.02.2023. The progress of all the projects being implemented were reviewed
in 2 different Sessions which was presided by Dr. K.M. Vijaya Kumari, Director CMER&TI
(Additional charge of MESSO) in the first session and Shri. R R Okhandiar, Member
Secretary of Central Silk Board in techical session along with respective DoS officials from
the concerned states, officers from CSB units in NE states were also present in the meeting
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Workshop on Muga and Eri Seed production and Supply: Challenges and opportunities. at
Guwahati, conducted by Messo Central Silk Board, Ministry of Textiles, Government of India
(03.02.2023)

Vanya Reshom Krishimela was organised by RSRS, Boko, under CMERT]I Lahdoigarh which was
graced by Assam Gaurav awardee Dr. Jogesh Deuri, OSD-DoS BTR as chief guest and Dr. Tapan
Dutta, Principal JN College Boko, Sri. B Choudhary and Sri. Jiban K Deka, Deputy Director, DoS
Assam as guest of honour presided by Dr. K.M. Vijaya Kumari, Director, CMER&T]I Lahdoigarh
and Sri. B N Choudhury, PMC-NER CSB along with scientists from CMERTI main institute and
MESSO units.


https://www.facebook.com/msso.centralsilkboard.1?__cft__%5b0%5d=AZU017LzqNYPsTq_vw9THvZk5Tlb4TTvBYqnIF76RH-m6BdQ75OBcrSDo0-dj5_DFqW9bWaY5CkT9RnIhoQZNpZQKT_pceylXvwGaR561aCW_ESVZrq43En3ymFWD5lQVvIbjJ4PbAMmm97mzoSiWWgekksBFf3SSbpqCRbf_taA1wrBDQO0L1SmHnQdc1DfzQ4&__tn__=-%5dK-y-R
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Sericulture Krishi Mela cum Exhibition was successfully organised by RSRS Imphal on
31.01.2023

Shot on OnePlus
By D Jigyatiu 20230128 15:3
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STEP Training Program was conducted for all the technical personnel of this Institute and its
nested units from 23 -25" November by the Training Division.

L

Dr. C. M. Kishor Kumar, Director, CSRTI
Behrampore visited CMER&T], Lahdoigarh
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Padma Shri Prof. S. Ayyappan, Chairman Research Coordination Committee, Central Silk
Board visited CMER&T], Jorhat on 17.11.2022

CMER&TI conducted test verification of the new Muga cocoon cooking formulation among
the reelers of Dhemaji District, Assam in coordination with ADS, Dhemaji, DOS Assam.
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CMERTI Lahdoigarh is observing Vigilance awareness week, a quiz and poster competition
was successfully organized at Sunrise School, Meleng 11.11.2022, Jorhat.

National Unity Day was celebrated by CMERTI Lahdoigarh to commemorate the 147th birth
anniversary of India's first home minister Sardar Vallabhbhai Patel on 31.10.2022

Team of scientists from CMERTI Jorhat along with the scientists of Defence Research
Laboratory, Tezpur; officers of Agriculture department, Tawang; officers of Horticulture
department, Tawang and KVK scientists participated in 3rd Kissan-Jawan-Vigyan mela held
at Tawang (Arunachal Pradesh) organized by Defence Research Laboratory (DRL), Tezpur
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Scientists of CMER&TI
participated in the
workshop conducted by
DoS, Assam at Guwabhati
(Assam) under OPIU-
Sericulture (APART).

AL

CMERTI Lahdoigarh paid floral tribute to Late
Shri Syama Prasad Mookerjee and took a 'Silk
Day' pledge followed by falicitation to the
progressive Muga & Eri stakeholders.

[ BIHAR STATE LtveL WORKSHOP ON SILK S
B \’h%-zwwmm
fduadl

Participated in Bihar state level workshop on Silk Samagra-2" held at Patna on 07.09.2022.
Technological interventions by CMERTI for augmentation of Ericulture and support for Eri
components in Silk Samagra-2 scheme was presented.
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“Har Ghar Tiranga” ahead of Independence day celebrations, The Tiranga National flags were
hoisted on all the Institute building and farms of CMERTI Lahdoigarh

CMERTI Lahdoigarh took part in 11th India International Silk Fair organized by Indian Silk Export
Promotion Council (ISEPC) from 28th - 30th July at New Delhi.
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Open Top Chambers (Climate Change facility) was installed and inaugurated by Smt. Kajori
Rajkhowa, Director, Sericulture, DoS, Govt. of Assam, and Dr. Bidyut Kumar Sarmah,
Director, DBT-North East on 28th June 2022.

Micro-climatic Chamber (Climate Change
facility) was inaugurated by Prof. L K
Hazarika, Retd. Professor & Academic
Registrar, Assam Women University Jorhat
and Dr. Bidyut Kumar Sarmah, Director,
DBT-North East on 28th June 2022. On this
occasion, Smt. Kajori Rajkhowa, Director or
Sericulture, DoS, Govt. of Assam, Dr. B K
Singh, Retd Director of CMERTI and other
dignitaries from State Sericulture Department
and Central Silk Board were also present to
grace the occasion.

On the occasion of International Yoga Day, a yoga session was organised at the Institute
premises wherein all the happy souls of CMERT] actively participated in the event.
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A State level workshop of Assam on
Implementation of Central Sector Scheme
"Silk Samagra-2" for development of Silk
Industry in Assam was organized by
Directorate of Sericulture, Assam in
Association with RO, CSB, MoT, Govt. Of
India on 20th June 2022 at Assam
Administrative Staff College, Khanapara,
Guwabhati (Assam).

[ X JoXe}
SHOTON M1 101

Dr K M Vijaykumari Director CMERTI Lahdoigarh along with Scientists from Central Silk
Board and State Sericulture department officials of BTC visited Bengtol farm on 11.06.2022
which is presently having 2 lakhs of Kesseru nursery followed by another private nursery at
Chirang district under Bodoland eri mission project.

Dr. K M Vijaykumari Director
CMERTI Lahdoigarh inaugurated an
Incubation Centre under Tapioca
based Ericulture project, NERTPS
2020-21 at Bhaoragwaja, Kokrajhar,
BTR on 11.06.2022
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i SILK SAMAGRA-2
(2021-2026)

Dr. K M Vijaykumari, Director, CMERT]I Lahdoigarh attended a State Level Workshop on
implementation of Silk Samagra -2 (2021-2026) conducted by Dept. Of Sericulture, BTC and
Sponsored by Central Silk Board at Kokrajhar on 10.06.2022.

w2022 ff
IENTIDAY. 2022 ff(

CMER&TI celebrated World Environment Day on 5.6.2022 with theme Only One Earth. On the
day, under the leadership of Director, Dr KM Vijaya Kumari.

Adopted Seed Rearers (ASRs) of Muga from Lakhimpur and Sibasagar visited at CMER&T] along
with officials of Sericulture Training Institute, Titabor on 3rd June 2022.
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CMER&TI observed Anti-Terrorism
Day on 21.5.2022 taking pledge to spread
awareness against terrorism and not to
indulge in any violence. The observation
is to promote peace and harmony in the
country.

Director, Dr. K.M.Vijaya Kumari & Dr. Reeta Luikham, Senior scientist attended in the august
programme, North East Research Conclave 2022 at IIT Guwahati on 20.05.2022 which aims to
create an environment that promotes and encourages research in Science & Technology.

2022/5/12 11:57

Honourable Minister of Science and Technology, Gol, Dr. Jitendra Singh ji visited at CMER&TI
exhibition stall during inauguration of I-CONNECT program held at CSIR NEIST, Jorhat on
12.5.2022.
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CMER&TI observed Earth Day on 22nd April 2022 with mass plantation of Dighloti (Litsea
salicifolia) plants in the institute campus with banners and posters for public awareness under the
leadership of Dr. K.M. Vijaya Kumari, Director, CMER&TI.
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TRANSFER OF TECHNOLOGY PROGRAMS (ToTs):

1. On Station Trials (for demonstration of technology at CSB institutes, RSRSs, and
DoS units etc.)
Under the On Station Trials (OST) of 9 technologies were carried out at 27 different

locations against a target of 40 locations.

# Name of the Target | Achievem Anticipated Impact
Technology ent

1 | Validation of | RSRS-2 | RSRS-2, | Percentage of wuzi infestation
IPM & DOS- | & DOS-3 | recorded was 6-9 % with IPM as
technology for 3 against 16-20 % in control.
control of uzi
fly in oak tasar
culture

2 | Validation of | RSRS-2 | RSRS-2, | Recorded 70-75% reduction of pest
use of | & DOS- | & DOS-3 | infestation on 14th day after
Biopesticides 3 application of Bioneem.
for control of
insect pest
infesting Q.
serrata.

3 | Multi-location | CMERT | CMERTI | Multi-location trials of muga breeds
trials of muga |I — 1,|-1, CMR-1 and CMR-2 was conducted
breeds CMR-1 | RSRS-3, | RSRS-3, in May-June at 6 locations.

CMR-2 DOS-2 | DOS-2 The performance was on par with
control. And another round of multi
location trial is going on at six
locations.

4 | Multi-location | CMERT | CMERTI- | Overall performance showed that C2
trials of En |I-1, & 1, & breed was found better in terms of
breeds/ cross | RSRS-3 | RSRS-3 & | ERR, shell weight, shell ratio in
breeds & DOS-| DOS-2 | comparison with cross hybrids.

2

5 | Development | CMERT | CMERTI- | 85.18% moths were emergence
of seed | [-2 1 recorded after 42 days cold
preservation preservation. 6.83% moths were
technology for found healthy and 78.35% were
Muga found crippled.
silkworm

6 | Trial of | RSRS- 2 | CMERTI- | Blends are presently being test
formulated & 1 verified at main Station. 13%
volatiles CMERT improvement was observed in
application for | I-1 RSRS-1 Jarua seed crop.
enhancing egg
laying capacity
of Muga silk
moth  during
commercial
crop.
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# Name of the Target | Achievem Anticipated Impact
Technology ent

7 | Trial of | RSRS- 1 | CMERTI- | Blends are presently being test
formulated & 1 verified at main Station with
volatiles CMERT Borduar, Kokrajhar and C2 seeds.
application for | [-1 & 25-30% improvement was
enhancing egg | DOS-1 observed in all 3 ecoraces over
laying capacity control in favorable season.
of Eri silk moth
during
commercial
crop.

8 | Validation of | CMERT | CMERTI- | Trial could not be completed as
muga silkworm | I-3 1 DFLs were not supplied by
egg treatment MESSO on time.
for  uniform | RSRS-1
hatching and
higher
survivability of
young larvae.

9 | Rearing RSRS- 5 - Trial could not be completed as
management of | & DFLs were not supplied by
Muga CMERT MESSO.
silkworm  in | [-1
cooler region
during summer

2. On Farms Trials (for demonstration of technology at farmers’ level)
OFT of 12 technologies were carried out at different locations covering 448 beneficiaries

against a target of 680 beneficiaries.

Kesseru Eri host plant
HF-005 and HF-008

2 | Popularization of
Borpat Eri host plant

3 | Popularization of other
host Pants  (Som,
Dighloti and Castor)

# Name of the Beneficiar | Achievement | Anticipated Impact
Technology y Target
1 | Popularization of 400 243 6900 Kesseru (HF-008

& HF-005) seedlings
were distributed to 69
Eri farmers. 5085 Borpat
seedlings were
distributed to 37
farmers. 125 kg Castor
(NBR) seeds and 3010
Som seedlings were
distributed to 137
farmers  for  block
plantation in Sivasagar,
Jorhat, Golaghat and
Dibrugarh area.
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# Name of the Beneficiar | Achievement | Anticipated Impact
Technology y Target
4 | LED light trap for 30 30 Trials were conducted in
control of muga insect upper Assam, lower
pests Assam and middle

Assam areas with 10
farmers each location. It
decreases pest
infestation 20-30% to
both muga silkworm as
well as its host plants.
The device is
recommended for field
application in larger
scale to control different
insect pests.

5 | Evaluation and 50 30 The trial has been
popularization of Eri conducted during
egg incubation device. summer season and

found that 15-20%
improvement in

hatching in new eri egg
incubation device over
the control.

6 | Formulation for 50 40 Formulation 1S
controlling  bacterial supplied to the farmers
flacherie disease in to control the Flacherie
Muga silkworm. disease during the

rearing in month of
May. Rearing failed
due to constant rains.

7 | Validation of use of 30 30 PET  bottles  were
PET bottles for uzi trap installed for 7 days at 30
in muga silkworm farmers’ field at
rearing different locations in

Upper Assam, Lower
Assam and Middle
Assam.

Only wasps, butterflies
and other small
unidentified  beetles
were trapped in the

PET bottles
8 | Integrated Practice of 40 30 OFT conducted at 19
ITK and Modern farmers field in
Technology for Muga Charideo, Sivsagar,
Silkworm Seed Lakhimpur and

production. Dibrugarh district
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Name of the
Technology

Beneficiar
y Target

Achievement

Anticipated Impact

during September,
October and December
2022 has shown to
increase fecundity
significantly by 17.4%
over the normal practice

Integrated Practice of
ITK and Modern
Technology for Higher
Muga cocoon yield

30

25

Dfls were supplied to 15
farmers of Charideo,
Sivsagar and Lakhimpur
and Dibrugarh district
for Late Bhadia crop
(Sep-Oct), Kaotia crop
(Oct-Nov) and Jarua
crop (Dec-Jan) during
2022 -23. Cocoon yield
during Late Bhadia crop
(Sep-Oct) and Kaotia
crop (Oct-Nov)
increased significantly
by 15.8% over the
existing practice.
Rearing of Jarua crop
conducted at 5 farmers
field in  Sivsagar
district ~ is  under
progress

10

Establishment and
Popularization of new
breed C27 among
farmers

10

10

Rearing performance of
C27 breed showed 21-
25 cocoons per dfl as
against 15-20 cocoons
per dfl in A. proylei
(control)  during 2"
crop.

11

Validation of use of
PET bottles for uzi trap
in oak tasar silkworm
rearing

30

30

Percentage  of  uzi
infestation recorded was
10-12% with PET bottle
uzi trap as against 16-
20% in control.

12

Validation of use of
Sodium hypo-chlorite
for seed treatment
against tiger band
disease of oak tasar
silkworm

10

10

Rearing performance of
0.2% Sodium
hypochlorite treated lot
recorded 20-26 cocoons
per dfl as against 15-20
cocoons per dfl in
control during 2nd crop.
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PUBLICATIONS OF THE INSTITUTE (2022-23)

LIST OF SCIENTIFIC PUBLICATIONS:

e A Kumar, AA Shabnam, SA Khan (2022). Accounting on silk for reducing microplastic
pollution from textile sector: a viewpoint. Environmental Science and Pollution
Research, https://doi.org/10.1007/s11356-022-23170 (IF =5.1, NAAS Score = 11.1)

o Kumar; S. Ponmani; G. K. Sharma; P. Sangavi; A.K. Chaturvedi; A. Singh; S. K.
Malyan; S. A. Khan; Aftab A Shabnam; D.K. Jigyasu; Azad Gull (2023). Plummeting
toxic contaminates from water through phycoremediation: Mechanism, influencing
factors and future outlook to enhance the capacity of living and non-living algae.
Environmental Research, Volume 239(2), 117381, https://doi.org/10.1016/j.envres.
(IF: 8.3; NAAS: 14.43)

e Amit Kumar, Aftab A Shabnam, Babulal (2022). Sericulture: Prospect to address the
global challenges of climate change and microplastic in textile sector. Plant Archives
(Accepted) (NAASs Score=4.7)

e Arunkumar KP, Nath D, MaheshDS, Nath U, Luikham R and Vijayakumari KM (2022)
A multipronged approach for improving seed availability during commercial rearing
seasons in muga ecosystem, Plant Archives 22: 69-74.

e Arunkumar KP, Shabnam AA, Mahesh DS, Singh S, Kumar A, Keisa J, Luikham R,
Jigyasu DK, Vijayakumari KM (2022). Muga and ericulture: new technologies and
future prospects. In National Symposium on Vanya Sericulture: An Opportunity
Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi, Jharkhand, 16-27. ISBN 978-81-
958770-0-3 (Lead Paper).

e Borah L, Subrahmanyam G, Gogoi DJ, Shah S, Mahesh DS, Vijayakumari KM,
Chikkaputtaiah C and Arunkumar KP (2022) Cross-transmission of a microsporidian
pathogen from muga silkworm, Antheraea assamensis Helfer to eri silkworm, Samia
ricini. Sericologia. 62 (2): 96 — 105.

e Debnath R, Gogoi, D., Gogoi D. K, Saikia, R., Arun Kumar K. P, Ponnuvel K. M.,
Sivaprasad, V., Jalaja S. K. (2022) Dietary feed structures the microbiome of Golden
silk moth, Antheraea assamensis Helfer. SERITECH - International Sericulture
Congress, Romania.

e Devi Vandana, Atique Mohammad Mohsin, Upreti Garima, Yadav Jitendra Kumar,
Singh Satyendra, Jigyasu Dharmendra Kumar & Singh Munendra. (2022) Mercury
occurrence in drinking water resources of Ganga Alluvial Plain, northern India. Sustain.
Water Resour. Manag. 8, 105. https://doi.org/10.1007/s40899-022-00695-0 (IF: 4.3;
NAAS: 10.43)

e Devi, R.Y., Lourembam, D.S., Modak, R., Shantibala, T., Subharani, S., Rajashekar,
Y. (2022) Comparison of gut microbiota between midgut of healthy and tiger band
disease Infected oak tasar silkworm, Antheraea proylei. J. Entomology and Applied
Science Letters 9 (3), 1-11.

e DS Mahesh, Surajit Hazarika, Dibya Jyoti Hazarika, Jyoti Ranjan Mishra, KP
Arunkumar, Aftab A Shabnam, Reeta Luikham and KM Vijaya Kumari (2023),
Selection of Castor (Ricinus communis) cultivar suitable for commercial Eri chawki
rearing, Plant Achieves. 23:105-110 (NAAS Rating-4.73).
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https://doi.org/10.1007/s40899-022-00695-0
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Dubey, H. et al. Genome Sequencing and Assembly of Indian Golden Silkmoth,
Antheraea Assamensis Helfer (Saturniidae, Lepidoptera). (Under review in Genomics).
Fagodiya, Ram K., Sandeep K. Malyan, Devendra Singh, Amit Kumar, Rajender K.
Yadav, Parbodh C. Sharma, and Himanshu Pathak (2022). Greenhouse Gas Emissions
from Salt-Affected Soils: Mechanistic Understanding of Interplay Factors and
Reclamation Approaches. Sustainability 2022, 14, 11876.
https://doi.org/10.3390/su141911876 (IF= 3.9, NAAS Score =9.9)

Gogoi, P., Boruah, J. L. H., Yadav, A., Debnath, R., & Saikia, R. (2023). Comparative
seasonal analysis of Eri silkworm (Samia ricini Donovan) gut composition:
implications for lignocellulose degradation. Environmental Science and Pollution
Research, 30(50), 109198-109213.

Jigyasu Dharmendra Kumar, Kumar Amit, Shabnam Aftab A., Begum Raisa, Singh
Subadas, Malyan Sandeep Kumar, Neog Kartik, Vijayakumari K.M. (2023). Air
Pollution Tolerance Index of Persea bombycina: A Primary Food Plant of Endemic
Muga  Silkworm  (Antheraea  assamensis).  Heliyon, 9(11), E21184,
https://doi.org/10.1016/j.heliyon.2023.e21184, (IF: 4.0; NAAS: 9.78)

Jigyasu DK, Kumar A, Pal S, Shabnam A A, Barua P, Sahu P, Kumari KMV, (2022).
Assessment of remediation potential of naturally grown castor in the polluted river
catchments and its suitability for Ericulture. Plant Archives, 22, Special Issue (VSOG),
103-107. e-ISSN:2581-6063 (online), ISSN: 0972-5210.

Jigyasu, D.K., Singh, M., Singh, S., Singh, S., Singh I.B., (2020). Trace element
mobility, regional significance and global implication of Gomati river basin, northern
India. SN Appl. Sci. 2, 1456 (2020). https://doi.org/10.1007/s42452-020-03204-0 (IF:
2.6; NAAS:)

Jigyasu, D.K.; Kumar, A.; Shabnam, A.A.; Sharma, G.K.; Jena, R.K.; Das, B.; Naik,
V.S.; Ahmed, S.A.; Kumari, K.M.V. (2023). Spatial Distribution of the Fertility
Parameters in Sericulture Soil: A Case Study of Dimapur District, Nagaland. Land, 12,
956. https://doi.org/10.3390/1and12050956 (IF: 3.9; NAAS: 9.91)

Kalpajyoti Gogoi, Reeta Luikham, Aftab A. Shabnam and K.M. Vijayakumari
“Comparative rearing performance of borduar and titabar ecoraces of Eri silkworm
Samia ricini) in different crops” Plant Archives Vol. 22, Special Issue (VSOG), 2022
pp. 50-55

Khajje D, Subharani, S, Subrahmanyam G, Kobayashi J, Sivaprasad V, Terenius O,
Ponnuvel KM. (2022) Investigation on Pathological Aspects, Mode of Transmission,
and Tissue Tropism of Antheraea proylei Nucleopolyhedro virus Infecting Oak Tasar
Silkworm. Journal of Insect Science 22(5):9; 1-7. doi: 10.1093/jisesa/ieac057.

Kumar, A.; Moharana, P.C.; Jena, R.K.; Malyan, S.K.; Sharma, G.K.; Fagodiya, R.K.;
Shabnam, A.A.; Jigyasu, D.K.; Kumari, K.M.V.; Doss, S.G. (2023). Digital Mapping
of Soil Organic Carbon Using Machine Learning Algorithms in the Upper Brahmaputra
Valley of Northeastern India. Land, 12, 1841. https://doi.org/10.3390/1and12101841
(IF: 3.9; NAAS: 9.91)

Patidar O P, Jigyasu DK, Shabnam AA and Kumar A (2022). Utilization of Borpat
(Ailanthus grandis) for up-scaling of Ericulture: Scope, limitations and strategies. Plant
Archives, 22, Special Issue (VSOG), 22-25. e-ISSN:2581-6063 (online), ISSN: 0972-
5210.
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Raju Mondal, Amit Kumar, Aftab Ahmad Shabnam and Ashish K. Chaturvedi (2022).
Elucidation of molecular and physiological mechanisms addressing integrated omic
approaches for heavy metal stress tolerance in crops. Crop & Pasture Science.
https://doi.org/10.1071/CP21467 (IF= 2.3, NAAS Score =8.3)

Reeta Luikham, KalpajyotiGogoi, Aftab A. Shabnam and K.M. Vijayakumari
“Combining ability analysis of four ecoraces and C2 breed of eri silkworm, Samia ricini
donovan” Plant Archives Vol. 22, Special Issue (VSOG), 2022 pp.56-60

Shabnam Aftab A., Kumar Amit, Sahu Priyanka, Jigyasu D.K. and Vijaya Kumari K.M.
(2022). Entrapment of the Genetic Diversity of Perennial Castor (Ricinus Communis
L.) in Northeast India. Plant Archives, 22, Special Issue (VSOG), 240-246. e-
ISSN:2581-6063 (online), ISSN:0972-5210.

Singh S, Jigyasu DK, Subrahmanyam G, Sangannavar P, Kumar R, Choudhury BN,
Luikham R and Vijayakumari KM (2022). Conservation of muga silkworm, Antheraea
assamensis Helfer in the natural habitats at different geographical location. Plant
Archives, 22, Special Issue (VSOG), 230-239. e-1ISSN:2581-6063 (online), ISSN:0972-
5210.

Singh S, Roy D, Kumar R, Jigyasu DK and Vijayakumari KM (2022). Seasonal
occurrence, biology and feeding behaviour of Eocanthecona Furcellata Wolf predating
mugasilkworm Antheraea Assamensis Helfer in Brahmaputra valley of Assam, India.
Plant Archives, 22, Special Issue (VSOG), 162-167. e-ISSN:2581-6063 (online),
ISSN:0972-5210.

Singh, L.S., Subharani, S., Debaraj, Y and VijayaKumari, K.M. (2022). Rearing
performance of oak tasar silkworm, Antheraea frithi Moore on different host plants
during spring and autumn season in Manipur. 22, Special Issue (VSOG) 51-63.

Smita S. Kumar, Amit Kumar, Sandeep K. Malyan, Pooja Ghosh, Madan Kumar,
Rimika Kapoor, Ajay Kumar Agrawal, Sumit Kumar, Vivek Kumar, Lakhveer Singh
(2022). Landfill leachate valorization: A potential alternative to burden off resources
and support energy systems. Fuel 331, 125911 (IF=8.1, NAAS Score =14.1)

Subadas Singh, Dinata Roy, Rajesh Kumar, D.K. Jigyasu and K. M. Vijayakumari
(2022). Seasonal occurrence, biology and feeding behaviour of Eocanthecona furcellata
Wolf predating Muga silkworm Antheraea assamensis Helfer in Brahmaputra valley of
Assam. Plant Archives 22, Special Issue (VSOG) 162-167.

Subadas Singh, G. Subrahmanyam, Prashanth Sangannavar, Rajesh Kumar,
BidyutNath Choudhury, Reeta Luikham and K.M. Vijayakumari (2022). Conservation
of Muga silkworm, Antheraea assamensis Helfer in the natural habitats at different
geographical location Plant Archives 22, Special Issue (VSOG) 230-239.

Subharani, S., Singh, L.S., Debaraj, Y and Vijayakumari, K.M. (2022). Effect of
different food plants on the rearing performance and cocoon quality of Antheraea
proylei Jolly (Lepidoptera: Saturniidae) in Manipur. Plant Archives .22, Special Issue
(VSOG) 26-29.

Y. Debaraj, L. Somen Singh, S. Subharani and K.M. VijayaKumari (2022). Studies on
rearing performance of strains of Eri silkworm, Samia ricini (Donovan) (Lepidoptera:



https://doi.org/10.1071/CP21467
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Saturniidae) during two seasons in Manipur. Plant Archives 22, Special Issue (VSOG)
144-147.

o hud fosn Y, v . 9T, it SRUHHR, SIeH Hew, gerer fHe, i R, S s,
T e, HATHATS T, T (2023). T SR W Sleheat; 3came AR Scteehdl § gur & g
AT, SR R R, [ TSGR TSI Tohieh! HHATL- AT I IdTEH- FATAT T A&t
wrifa, 12-17. ISBN 978-81-958770-1-0 (Lead Paper).

Books/ Book Chapters
1 Shabnam AA, Kumar A, Jigyasu DK, Sahu P, Patidar OP, Kumari Vijaya KM, (2022).

Descriptor-cum-Catalogue: Characterisation of Eri silkworm major host plant Castor
(Ricinus communis L.) Germplasm. Central Muga Eri Research and Training Institute,
Central Silk Board, Lahoigarh, Jorhat, Assam, India, Book no. 1, pp-94. ISBN: 978-
81-959292-1-4

2 Kumar A, Shabnam A A, Baruah P, N Vijay, Jigyasu DK, Patidar OP and Kumari
Vijaya KM (2022). Seri-climatic manual of Muga growing districts of Assam. Central
Muga Eri Research and Training Institute, Central Silk Board, Lahdoigarh, Jorhat,
Assam. Book No. 2, pp-246. ISBN: 978-81-959292-0-7

3 Ponmani S, Kannan P, BalusamyA, Prabha DM, Kumar A, S AA, Jigyasu DK (2023).
Chapter 4 - Prospect of environmental application of bioelectrochemical sensing,
Editor(s): Lakhveer Singh, Durga Mahapatra, Smita Kumar, In Bioelectrochemical
Systems: The way forward, Multifaceted Bio-sensing Technology, Academic Press,
Volume 4, Pages 45-62, ISBN 9780323908078, https://doi.org/10.1016/B978-0-323-
90807-8.00003-8.

4 Jigyasu D K, Singh P, Singh M, Singh S, (2023). Chapter 22 - Time series analysis of dissolved
trace elements in Gomati River, the Ganga River tributary, northern India: its environmental
implications, Editor(s): Sushil Kumar Shukla, Sunil Kumar, Sughosh Madhav, Pradeep Kumar
Mishra, In Advances in Environmental Pollution Research, Elsevier-Metals in Water, ISBN
9780323959193, 431-443, https://doi.org/10.1016/B978-0-323-95919-3.00008-2.

Booklets:
1. Dharmendra Kumar Jigyasu, Amit Kumar, Aftab A. Shabnam, KM Vijayakumari,

(2022). Kesseru Nursery Raising Techniques and Management. Central Muga Eri
Research & Training Institute, publication, Booklet No. 03. pp-08.

2. Subadas Singh, T. James Keisa, Dharmendra Kumar Jigyasu, Reeta Luikham, KM
Vijayakumari (2022). Package of practices for Uzi fly management in muga ecosystem.
Central Muga Eri Research & Training Institute, publication, Booklet No. 02. pp-22.

3. Subadas Singh, Vijay N., Dharmendra Kumar Jigyasu, Reeta Luikham, T. James Keisa
(2022). Solar LED light traps-an efficient technology to control Insect pest. Central
Muga Eri Research & Training Institute, publication, Bulletin no. 3.


https://doi.org/10.1016/B978-0-323-90807-8.00003-8
https://doi.org/10.1016/B978-0-323-90807-8.00003-8
https://doi.org/10.1016/B978-0-323-95919-3.00008-2
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Technical Bulletin:

1. D S Mahesh, K P Arunkumar, Reeta Luikham and KM Vijaya Kumari (2023),
Disinfection and hygiene maintenance in eri silkworm rearing, CMER&TI Technical
Bulletin 01/2023 (English & Assamese Language), ISBN: 978-81-959292-4-5.

Abstracts

e Aftab A Shabnam, Amit Kumar, Priyanka Sahu, Dharmendra Kumar Jigyasu, Vijaya
Kumari K.M. (2022). Entrapment of the genetic diversity of perennial castor (R.
communis) in North East India, pp 60. In National Symposium on Vanya Sericulture:
An Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi, Jharkhand. ISBN
978-81-958770-0-3.

e Aftab A Shabnam, Amit Kumar, Priyanka Sahu, Jigyasu, Vijaya Kumari K.M. 2022.
Exploring the potential of perennial castor (R. communis) for sustenance of ericulture
under changing environmental conditions, pp 85. In National Seminar on Climate smart
sericulure-2022: Approaches for sustainable sericulture organised by Central Silk
Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022. (Best paper
award-3rd)ISBN No- 978-81-957383-4-2

e Amit Kumar, Aftab A Shabnam, Sobhana V, S Manthira Moorthy, Babulal 2022.
Revisiting options for climate smart sericulture through proactive research, policy
designing and institutional mechanism, pp148. In National Seminar on Climate smart
sericulure-2022: Approaches for sustainable sericulture organised by Central Silk
Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022.(Lead Paper
& Best paper award-3™) ISBN No- 978-81-957383-4-2

e Bitopan Das, Palash Dutta, Dharmendra Jigyasu (2022). Impact of technology
orientation programme (TOP) for creating awareness/attitude of young generation
towards development of sericulture industry. pp-186. In National Symposium on Vanya
Sericulture: An Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi,
Jharkhand. ISBN 978-81-958770-0-3.

e Dharmendra K Jigyasu, Amit Kumar, Suraj Pal, Aftab A. Shabnam, Padmini Barua,
Priyanka Sahu, KM Vijaya Kumari. (2022). Assessment of remediation potential of
naturally grown castor in the polluted river catchments and its suitability for
Ericulture.pp-64. In National Symposium on Vanya Sericulture: An Opportunity
Galore, 28"& 29" Oct., 2022 at CTR&T], Ranchi, Jharkhand.ISBN 978-81-958770-0-
3. (Best paper award-1%)

e Dharmendra Kumar Jigyasu, Aftab A. Shabnam, Om Prakash Patidar, Amit Kumar and
K.M. Vijayakumari (2023). International Conference on “Biodiversity, Food Security,
Sustainability and Climate Change” (ICBFSCC-2023), 25-28 April, 2023, Asam
Agricultural University, Jorhat.

e Dharmendra Kumar Jigyasu, Amit Kumar, Raisa Begum, Subadas Singh, Aftab A
Shabnam, Vijaya Kumari K.M. (2022). Impact of Petroleum pollutants on muga silk
production and productivity in north-east India, pp 3. In National Seminar on Climate
smart sericulure-2022: Approaches for sustainable sericulture organised by Central Silk
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Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022. (Best paper
award-3™) ISBN No- 978-81-957383-4-2

DS Mahesh, Surajit Hazarika, Dibya Jyoti Hazarika, KP Arunkumar, Aftab A
Shabnam, Reeta Luikham and KM Vijaya Kumari (2022), Selection of Castor (Ricinus
communis) cultivar suitable for commercial Eri chawki rearing, Book of abstracts in
the National Symposium on Vanya Sericulture: An Opportunity Galore held on 28th &
29th October conducted by CTR&T]I, Ranchi.

DS Mahesh, Surajith Hazarika, Dibya Jyothi Hazarika, Jyoti Ranjan Mishra, KP
Arunkumar, Reeta Luikham and KM Vijayakumari, Controlled micro-climate during
chawki rearing boosts farmers income in ericulture. Book of abstracts in the National
Seminar on “Climate Smart Sericulture-2022: Approaches for Sustainable Sericulture”
organized by CSB held at NIFT, Bengaluru on 6th & 7th October, p-47.

Mahesh DS, Raisa Begum, Arunkumar KP, James Keisa and Vijayakumari KM (2023),
Eri pupae-based diet for improving nutritional status of northeast India, International
conference on Biodiversity, food security, sustainability and climate change organized
by AAU on April 25-28, 2023 at Jorhat.

Mahesh, D.S., Surajit Hazarika, Jyoti Ranjan Mishra, KP Arunkumar, Kh. Subadas
Singh, Reeta Luikham and K. M. Vijayakumari (2022), Development of Chawki
Rearing Technology in Ericulture. Seritech- New concepts in Sericulture, The 26th
International Sericulture Commission Congress (7-11th September), Cluj-Napoca,
Romania. ISBN: 978-973-744-971-9, p.118.

Om Prakash Patidar, Dharmendra Kumar Jigyasu, Aftab A. Shabnam, Amit Kumar
(2022). Utilization of Borpat (Ailanthus grandis) for up-scaling of ericulture: scope,
limits and strategies. pp-80. In National Symposium on Vanya Sericulture: An
Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi, Jharkhand. ISBN 978-
81-958770-0-3.

Om Prakash Patidar, SAS Rahman, Narayan Biswas (2022). Rescheduling of muga
silkworm (Antheraea assamensis Helfer) commercial rearing in the Terai region of West
Bengal to skip harsh environmental conditions,pp50.In National Seminar on Climate
smart sericulure-2022: Approaches for sustainable sericulture organised by Central Silk
Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022.ISBN No-
978-81-957383-4-2

Priyanka Sahu, Aftab A Shabnam, Amit Kumar, Dharmendra Kumar Jigyasu, Mahesh
DS, Om Prakash Patidar, Vijaya Kumari K.M. (2022). Seed morpho-metric trait
analysis of wild perennial and cultivated castor (R. communis) accessions, pp 93. In
National Symposium on Vanya Sericulture: An Opportunity Galore, 28"& 29" Oct.,
2022 at CTR&TI, Ranchi, Jharkhand. ISBN 978-81-958770-0-3.

S. Subharani, L. Somen Singh, Y. Debaraj and K.M. VijayaKumari. (2022). Population
dynamics of insect pests complex of Quercus serrata during autumn season in Manipur.
National Seminar on “Climate Smart Sericulture—2022: Approaches for Sustainable
Sericulture held at Bangalore 6-7th October, 2022.

S. Subharani., Y. Debaraj., A. Soshanta, N. Tarundas, L. SanjuKumar and K.M
VijayaKumari (2022). Differential expression of heat shock protein during heat stress



CMER&TI, Lahdoigarh Annual Report 2022-23

in temperate tasar silkworm, Antheraea proylei Jolly (Saturniidae: Lepidoptera).
Abstract for ISC Congress at ClujNapoca, Romania held during 7th to 11th September
2022

Somen Singh, S. Subharani Devi, Y. Debaraj, K.M. VijayaKumari (2022).
Conservation and Utilization of Oak Tasar Silkworm in Manipur. National Seminar on
“Climate Smart Sericulture—2022: Approaches for Sustainable Sericulture held at
Bangalore 6-7th October, 2022.

Subadas Singh, Dinata Roy, Rajesh Kumar, Dharmendra Kumar Jigyasu, Vijaya
Kumari K.M. (2022). Seasonal occurrence Biology and feeding behaviour of
Eocantheconafurcellata Wolf predating muga silkworm (Antheraea assamensis Helfer)
in Brahmaputra valley of Assam. pp-119. In National Symposium on Vanya
Sericulture: An Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi,
Jharkhand. ISBN 978-81-958770-0-3.

Subadas Singh, G. Subrahmanyam, Prashanth Sangannavar, Rajesh Kumar, Bidyut
Choudhury, Dharmendra Kumar Jigyasu, Reeta Luikham, Vijaya Kumari K.M. (2022).
Conservation of muga silkworm (Antheraea assamensis Helfer), in different
geographical locations of North East India. pp-99. In National Symposium on Vanya
Sericulture: An Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi,
Jharkhand. ISBN 978-81-958770-0-3.

Subadas Singh, SAS Rahman, Sapana Wahengbam, R. Hanse, Reeta Luikham, D.K.
Jigyasu, Vikram Kumar and K.M. VijayaKumari (2022). Effect of different host plants
and seasons in rearing performance of Muga silkworm, Antheraea assamensis Helfer
in different geographical location. National Seminar on “Climate Smart Sericulture—
2022: Approaches for Sustainable Sericulture held at Bangalore 6-7th October, 2022.
Wahengbam Sapana Devi, Amit Kumar, Aftab A. Shabnam, Padmini Barua, Priyanka
Sahu, Om Prakash Patidar, KM Vijaya Kumari, Dharmendra KumarlJigyasu. (2022).
Fortification of muga host plant leaves with sea weed extract: Qualitative and
quantitative improvement in cocoon production. pp-125.In National Symposium on
Vanya Sericulture: An Opportunity Galore, 28"& 29" Oct., 2022 at CTR&TI, Ranchi,
Jharkhand. ISBN 978-81-958770-0-3.

Y. Debaraj, S. Subharani, L. Somen Singh and K.M. VijayaKumari (2002). Studies on
rearing performance of three eco-races and one improved breed of eri silkworm, Samia
ricini (Donovan) (Lepidoptera: Saturniidae in Manipur. National Seminar on “Climate
Smart Sericulture—2022: Approaches for Sustainable Sericulture held at Bangalore 6-
7th October, 2022.

Awards/ recognitions:

1)

2)

Dr. Mahesh DS received 2" prize for best oral presentation under the theme “Recent
advances in Mulberry & Non-mulberry silkworm and it’s host plants improvement &
Management” in National Symposium on Vanya Sericulture: An Opportunity Galore held
on 28th & 29th October conducted by CTR&TI, Ranchi,

Dr. Mahesh DS received 3™ prize for best oral presentation under the theme session
“Recent advances in mulberry & non-mulberry silkworm and its host plants improvement



3)

4)

5)

6)

7)

8)
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and management” of National Seminar on “Climate Smart Sericulture-2022: Approaches
for Sustainable Sericulture” organized by CSB held at NIFT, Bengaluru on 6th & 7th
Oct., 2022.

Dr. L. Somen Singh, Scientist-D received 2nd Best paper Award in the National Seminar
on “Climate Smart Sericulture—2022: Approaches for Sustainable Sericulture held at
Bangalore 6-7th October, 2022 for the research paper Conservation and Utilization of
Oak Tasar Silkworm in Manipur.

Dr. Kh. Subadas Sibgh, Scientist-C received Best poster Award in National Symposium
Vanya Sericulture Opportunities Galore held at Ranchi on 28-29th October, 2022 for the
research paper Seasonal occurrence, biology and feeding behaviour of Eocanthecona
furcellata Wolf predating Muga silkworm Antheraea assamensis Helfer in Brahmaputra
valley of Assam.

Amit Kumar, Scientist-C received Best paper award-3" and presented Lead Paper in
National Seminar on Climate smart sericulure-2022: Approaches for sustainable
sericulture organised by Central Silk Board, Ministry of Textile Govt. of India, Bengaluru
during 6-7 Oct 2022.

Dharmendra Kumar Jigyasu, Scientist-C, Best paper award-3™ in National Seminar on
Climate smart sericulure-2022: Approaches for sustainable sericulture organised by
Central Silk Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022.
Dharmendra Kumar Jigyasu, Scientist-C, Best paper award-1% in National Symposium
Vanya Sericulture Opportunities Galore held at Ranchi on 28-29th October, 2022.

Aftab A Shabnam, Scientist-D, Best paper award-3™ in National Seminar on Climate
smart sericulure-2022: Approaches for sustainable sericulture organised by Central Silk
Board, Ministry of Textile Govt. of India, Bengaluru during 6-7 Oct 2022.
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GRANTS —IN-AID FOR THE YEAR 2022-23

Annual Report 2022-23

Head GIA RECEIVED EXPENDITURE | SURRENDERED
INCURRED
Plan Salary
NE-SC Salary 7,28,00000.00 7,28,00000.00 -
NE-ST Salary 2,75,53,272.00 27553272.00 -
Plan (NE Salary) 10,79,67,430.00 107967430.00 -
Plan (General) 2,61,00,000.00 2,61,00,000.00 -
Plan (NE General)
Plan Capital
Plan (NE Capital) 1,11,00,000.00 1,11,00,000.00 -
Total 24,55,20,702.00 -
EXTERNAL FUND BALANCES FOR THE YEAR 2022-23
Head DBT Fund DST FUND
Opening Balance as on 2204330.00 1062919.00
01.04.2021-2022
Amount Received during the year 1102883.00 17029.00 (interest)
(including interest)
Expenditure during the year 702490.00 652559.00
Surrendered during the year 25158.00 (int) i) 43897.00 (Unspent)
i) 99500.00 (interest)
Closing Balance 426846.00 283992.00
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Progress at a glance for the year 2022-2023
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