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QOur Vision

To emerge as an international research institute of

excellence for muga, eri and oak tasar culture to
ensure higher productivity and growth in sericulture

Our Mission

To achieve excellence in application oriented research for

transforming the Muga, Eri and Oak Tasar industry from the
subsistence level of production to a vibrant commercial base
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Foreword

As we stride into the future, guided by the rich tapestry of
our past achievements and fueled by the promise of innovation, it
gives me great pleasure to present the Annual Report of the Central
Muga Eri Research & Training Institute (CMERT]I) for the year
2023-24. 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. This year has been marked

ey
%ok, <Y

by significant milestones and breakthroughs, underscoring our unwavering commitment to
the advancement of sericulture, particularly in the eastern and northeastern regions of our
country. Our relentless pursuit of excellence in research and development has not only
enriched the sericulture landscape but has also empowered countless farmers and
stakeholders along the way. Numerous technologies have been conceptualized, developed,
and effectively implemented in the field. At this juncture, I 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, Significant
strides have been made in the hybridization program for perennial castor varieties, selecting
26 promising perennial trait lines. Nursery techniques for Borpat, a crucial host plant for
eri silkworms, have been standardized and documented, enabling farmers to establish
Borpat nurseries. Advanced machine learning techniques were used to create detailed Soil
Organic Carbon (SOC) maps of the Upper Brahmaputra Valley, aiding in soil quality
assessments. Comparative studies on muga silkworm rearing identified the optimal
combination of Som and Soalu plants. The impact of elevated CO, and temperature on
muga silkworms and their host plant, Som, revealed both beneficial and adverse effects.
The Air Pollution Tolerance Index (APTI) for Som was evaluated, providing insights into
its resilience and informing pollution mitigation strategies for muga silk production.
Additionally, a collaborative project with ICFRE-RFRI was initiated to develop clonal
propagation techniques for Borpat.

In the realm of Silkworm Improvement, Production, and Protection, the
development of a black boxing schedule for eri silkworm egg hatching achieved high
hatching rates and low mortality, while a pioneering large-scale eri loose egg production
technology enhanced efficiency and scalability. Complete genome sequencing of Nosema
species affecting eri and muga silkworms identified a viable alternative to traditional egg
treatment methods. A mobile app using Al for pebrine detection was developed, and high
fecundity lines along with promising hybrid combinations for eri silkworm improvement
were identified. The Muga super cook formulation significantly improved cocoon reeling
performance. Studies on muga silkworm rearing in non-traditional regions showed
potential for expanding rearing areas beyond the Northeast. Additionally, chemical cues
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stimulating egg laying in A. proylei moths were identified, and a thermo-tolerant line of
oak tasar silkworms was developed.

It is to mention that CSB-CMER&TI has significantly bolstered its research and
development collaborations, forging Memorandums of Understanding with esteemed
institutions such as the Rain Forest Research Institute (ICFRE-RFRI) and the Kalyan
Foundation, Gujarat. These partnerships, fostered amid Bharat Tex-2024, are instrumental in
advancing innovation and knowledge exchange within the sericulture sector.

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.
The collaboration with farmers, researchers, and various stakeholders has been pivotal to our
success. The subsidiary units of CSB-CMER&TT 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.

I would like to express my sincere gratitude to the Chairman and members of the
Research Advisory Committee for their invaluable input and steadfast support in initiating
new projects and ensuring the seamless execution of approved projects. Additionally, I extend
my heartfelt thanks to the Competent Authority of the Central Silk Board, Bangalore, for their
unwavering support in the development of CSB-CMER&TI. I 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. I invite all stakeholders to explore this Annual Report,
recognizing the strides we have made and the potential avenues for future growth.

K‘anv—"? :

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

Established by the Central Silk Board (CSB), Ministry of Textiles, Government of
India in 1999, the Central Muga Eri Research & Training Institute (CMER&T]I) stands as
the premier research and development centre addressing the unique needs of the vanya
sericulture industry in Northeast India. Located in Lahdoigarh, 16 km east of Jorhat, Assam,
CSB-CMERKTT has been instrumental in advancing research and development activities
focused on muga, eri, and oak tasar culture—a region known for its rich production of
various vanya silks. The primary objective of CSB-CMER&TI is to innovate new
technologies aimed at enhancing the productivity of muga, eri, and oak tasar silkworms,
transforming traditional sericulture practices into profitable and sustainable enterprises.
Over the years, the institute has bolstered its infrastructure to facilitate cutting-edge

research in these frontier areas of Sericulture in the North Eastern Region of India.

The institute's scientists work collaboratively to develop farmer-friendly
technologies, implement them in the field, evaluate their effectiveness, and disseminate
them widely. Research and developmental activities are organized under six divisions, with
a dedicated Project Monitoring Cell (PMC) overseeing institutional R&D planning and
progress monitoring. Administrative functions at CSB-CMER&TI are managed by ten
sections, including Establishment, Accounts & Billing, Stores and Purchasing, Library,
Vehicle Maintenance, Construction, Labor Management, Computer Services, Hindi, and

Receipt & Dispatch.

To ensure the effective transfer and validation of technologies developed by CSB-
CMERKTI, two Regional Sericulture Research Stations (RSRS) have been established:
RSRS Boko in Assam focusing on Muga-related research, and RSRS Imphal in Manipur
dedicated to Oak Tasar. Additionally, three Research Extension Centers (RECs) located in
strategic sericulture zones—Coochbehar (West Bengal) and Lakhimpur (Assam) for muga,
and Fatehpur (Uttar Pradesh) for eri—support the identification of region-specific
technologies and their dissemination to field practitioners. These regional stations and
RECs play a crucial role in bridging the gap between laboratory findings and on-ground
applications. Field Laboratory T. Khullen, under the purview of RSRS Imphal, focuses
specifically on transferring technologies pertinent to Oak Tasar sericulture to beneficiaries.
This concerted effort reflects CSB-CMER&TI's commitment to advancing vanya

sericulture through research, technology transfer, and sustainable development initiatives.
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Annual Report 2023-24

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 of 31.03.2024)

SL. Staff Main RSRS RECs
No. institute (Boko+Imphal)
1 Scientists
Scientist-D 4 1+3 1
Scientist-C 5 0+1 0
Scientist-B 7 0 1
Sub-Total 16 5 2
2 STA/ SFA/FA 13 3+11=14 12
3 Administrative staff
AD (A&A)+AD (Com)+AD (OL) 0+1+1 0 0
Supdt + Asst. Supt + JE 1+4+1 0 0
UDC/LDC 01 0 0
Stenographer 01 0 0
Ass. Technician 02 1+1 2
Hindi translator 0 0+0 0
Driver 1 0+1 1
MTS 06 2+3 3
Sub-Total 18 3+5=08 6
G. Total 47 27 20

10
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EXTENSION NETWORK

CMERG&TI, Lahdoigarh, Jorhat

W
¥

RSRS, Imphal, Manipur ~ RSRS, Boko, Assam REC, Lakhimpur, Assam EREC, Fatehpur, U.P.
A A
Field Laboratory, T. REC, Cooch Behar, West Bengal REC, Sille, Arunachal Pradesh

Khullen, Manipur '

'ﬁ
"._

"

ORGANIZATIONAL SETUP

Director, CMER&TI

|
(Research) @dministratic@ ( Units )

_ Statistics . Sect
" _Information and Communication i s

PMCE Division Technolegy
Silouon ngrovaiat 0| Store & Purchase Section

RSRS, Imphal,
Manipur

Sillkworm Protection -
Silkworm Rearing Manageme \Vohicle Cell
¢ & Seed Technalogy
*. Post Cocoon Technalogy ) Establishment Section )

lel?miﬂﬂ; Labour Cell
Agronomy & Soil Science | Recaipt and Dispatch

| Censtruction Cell
Host Plant Biotechnology Hindi Gell ) EREC, Fatehpur,
_Silkworm Biotechnology Uttar Pradesh
__ Extension & Publicity
Trial of Technologies B LAk,
Economics and Social Studies

__Capacity Building & Training REC, Sille,
Library - Arunachal Pradesh
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ATk 31T Scientific Personnel

#.X. 1. - K40, ALILH. CSB-CMER&TI (T HEAT Main institute)

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

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

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

Specialization: Entomology
dmechcsb@gmail.com

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

Scientist —D

Specialization: Botany, Plant Breeding, Cytogenetics &
Molecular Biology

aftab2006(@gmail.com

Sh. Bitopan Das, M.Sc.
Scientist -D
Specialization:
bitupandas64@gmail.com

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

Scientist — D

Specialization: Insect Breeding, Molecular Biology &
Biotechnology

arunkumar.kallare@gmail.com

Dr. Dharmendra K. Jigyasu, M.Sc., M.Phil., Ph. D.
Scientist — C

Specialization: Environmental Science
jigyasudk.csb@gov.in

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

Scientist — C

Specialization: Statistics, Sericulture Extension
ntvijay@gmail.com
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- 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 — C

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

oppatidar28@gmail.com

Sh. Roshan Lal Meena, B. Tech.
Scientist — B

Specialization: Textile Technology
roshanlaliitd@gmail.com

Dr. Kaiho Kaisa, Ph.D.

Scientist-B

Specialization: Animal Genetics and Breeding
kaisak.csb@nic.in , kaisakaiho73847@gmail.com

Dr. K Chandrakumara, Ph.D.

Scientist-B

Specialisation: Entomology
kchandru.csb@nic.in, kck.ento@gmail.com

Dr. Harisha R, Ph.D.

Scientist-B

Specialization: Genetics and Plant Breeding
harishr.csb@nic.in, harish.iari02@gmail.com
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Dr. Jigyasha, M.V.Sc

Scientist- B

Animal Genetics and Breeding
jigyasha.csb@nic.in , jigyashatiwari95@gmail.com

Ms. Brunda B N, M.Sc. (Agri.)

Scientist-B

Specialization: Microbiology
brundabru.csb@nic.in, brundabn123@gmail.com

Sh. Sinto Antoo, M.Sc. (Agri.)

Scientist-B

Specialization: Plant Physiology, Plant Biotechnology
sintoantoo.csb@nic.in, sintoanto20@gmail.com

Sh. SAS Rahman, M.Sc.
Scientist —D
Specialization: Sericulture
rmrs.boko@gmail.com

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

Scientist —D (Retired from Board’s Service on 29.02.2024)
Specialization: Sericulture

rtrsimp.csb@nic.in

yumdebnamraj@gmail.com

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

Scientist —D (transferred to RSRS Imphal on 05.07.2023)
Specialization: Zoology, Sericulture
reeta_luikham@rediffmail.com

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

Specialization: Sericulture
somen_laishram@yahoo.com
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Dr. S. Subharani Devi, M.Sc., Ph. D.
Scientist — D

Specialization: Sericulture
drsubharani@gmail.com

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

Specialization: Entomology
mailsubadas@gmail.com

REC, Lakhimpur, Assam

Sh. Pulak Rabha, M.Sc.
Scientist —B
Specialization: Sericulture
pulak307@gmail.com

REC, Coochbehar, West Bengal

Sh. Subrat Kumar
Sarkar

Senior Technical Assistant
Research Extension Centre, Khagrabari, Near Truck Syndicate,
Coochbehar-736179, West Bengal

REC, FatehBur, Uttar Pradesh

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

DELEGATED AND NON-DELEGATED UNITS OF CSB-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

15



CSB-CMER&TI, Lahdoigarh

Annual Report 2023-24

ATAYT TeATgehR AfHfd RESEARCH ADVISORY COMMITTEE

(upto 30.09.2023)

3EJ& Chairman

Dr. Bidyut Chandra Deka
Vice Chancellor, Assam Agriculture University, Jorhat
Email: vc@aau.ac.in, bidyutdeka@yahoo.com

Ao 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
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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:
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HqET IqCTeLar (2023-24)

heo I FIT T 3THUTST Td TIRIETOT HEAT, TTEaIsG, SiNeTe U 3efaenT 3
faera & ford gt Heum § forae 3IRTAE3RTy, Sl 3IRTE3RTH, $hid 3T
RS A § RS ALTA: THHAR (318H), el (37vmaer 9&20), HFHNER
(TIREH daTTe) 3R BIgq (3R o) A [8U §1 Ig TEUr=T gt 3R 3aR-vdi &t
3 77am, @ 3R 3 FET 3T F R F AT e 3R e (3R
AHY YeTel AT 8| I¥ 2023-24 & SR T 1T JeTaeneT i T dfered faawor
AT E &

|. 3T TRASTAT3 F Ageaqor 3T

AT 3RET ITRAGOUN ohl IUANT HehIeh{ 0T SRIshA H foham arm drfer dgeX il
arell SREATET 3R Fr fFer (AT i o1 g | AT Fra g & th, i
3 26 SREATHT 0N AT fhEAT BT AT IAT & | 3T TATAT TREATET FrEAT T JTercit
YT STRT § dlfch AEIAAT/ASS TREHTHT 33T T fhea &l TAwfad fhar 3T I |

T WA HIT & TRGATHT T G, SRU & FERT ceheiiehl &l HTeTehlehel fehdT a1
SoT dheilehl &l [ATAR & IdTd gU T “ehoilehl JelfeeT" &Y JehriRleT foham a1 g
oRaTeT 38 IR IR AT TATTAT FeT T 3ETHAT FHIT FX Thel ¢ |

FMeT SAfetar TeaRes 1 3TANT e YEfek 3R &SI sEAgS arel & A &
Sifas FeeT (SOC) ot B3fSeer s =T 1T, faw fAedr & gaiavoi agadt
3R Fnfeie faavor Alsa faefld e # #Ace el T SOC AfaT fFAed &
IOTerET A GRATAT T 3Tehele] e o TIT SEHET ITROT TeleT HYd &

faffieT AlFAT & FFm A e & qrelet 3R et ScuTesT HT JelellcH [aLeToT fohar
a1, fores IR @iy diut @1 (7fFer g1918am, |ie (felefaar Alideren), Sraendt
(fretaar aifafamiteran 3R AR (felef@ar #an 9 et Higd frar |
3EAYT o WA AR Al (@1 380F FAuda) & HAIeTat i Avadr it ye R &, st
ST 3R AT & AT o 3 3memetare aRome |

HIM WA HIe AR sHS GHE Wi Gy A (G7Fa7 Ffafda1) F 3= CO, AR
dIIHATT & dgd 39T /T Jead (OTCs) AT &7 & OTC-3 (eCO,+eTemp.) &
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ShIeCTeTel el I STaT el JTaTer ofdl 81 aT$ 3N IAA IHeJuTel 3R Sta THA e Tehi
(=T 3R Frsfersse) A Jefe g3 ereiliss, F dtel & oeft i B axfer i eraft
Hcg X 3 OTC-3 & 3Tk gof T 18, ToIerd HIM AR W qATeRONY qRecel &
wfciehet FeITa el Y@ifehe foham I |

HIM WA HIe & YAG Wi Uitr @ (77F97 §/91A77]) 1 arg GGuoT Fe=Aeierdr
gaehieh (APTI) T 31eaeT foharm 71T | g Torseh fovehrerm a1 foh |t dierr arg gemor
& 9id Teh AT T AT Fgaaeiierdr Jeidid ar &, 3R APTI &R Aiaad
RT3 3R TaTeR o TeTal & TeHiad &1 Hehdl & | Ig WieT FI H ScdTcet i
Ted 3NeATIHrARor 3R 99T & AGGAoR FC W & folw EIETOT 3urdt
TR et & foIT Agea ot 81

T WA FIT el & Tt IRgART @iy diel i 3uceydr dee & fou
HSHTTBING-HRUBININS o AL Teh FEARN TRATSTAT E T 1S § | TS HRIshA
FHTfad W @reT 9T IRUd (Tel-9 2154) & ot Frelletel GI9a1ele dehsiieh b A

el T T&T I@AT &

T A I 3781 o HIATSSIIeT o folT Soleh SiereaT ASYel Sl HeTehlehe [ohaT ITAT
g, Tora# 95% 318 Bt AR 1% @ A Hcg & IIed glehl o

99 YA T aTforfoaes W Gol 3ST 3culee deheiteh TAeh & T 1S, ST g o137 Jelel
HA &1 a9 ¥ &, 500 TAT Fa7d1 §, 9 $H15 817 H SUHTS IcuTeeT IId &,
37ST-Tetiel &l T Tl &, 3HST Heholel ol FeAGREY T ¢ 3R 30T el AR
HICTUTRMEIT FTShAT3T T feeh o T § | $Heh TCATAT, UG 3HST ohl Gl HIaT I I
F & foT T STHTS 3cUTe Fl ST I IR GHGATT T&AT ¢

3THT & E Il °ell § o )77 Tehe & HaT8d Siial sl Fefiae T Hehell &, ST
SHehT ASTETST Sild oh HIY FHAC [dehIE ol GRATAT & | T 3 FIM IRAHA e &l FshiAd
A ATl FIoTHT FTTerat & qoT Sl 3eJshat ol fSfohce foharm aram &1 58 3relra,
ST 3cUTGsT & Gl foA#el &l 3ST 3UaR & Tt NaOCl & Ueh SATagTReh Tdehed &
Y UG a1 g1 FH FIM Glefe &1 7 3 UsiTSeT HshaAUT &l A el & foIw
3T fHAT ST TR ¢ |

3PS seforad 3 #7MeT AT AT T 39T Fh FoTdwT &F Aal FT
gTe] el & [T Ueh ASTSoT 0T TAhiAd foham aram g1
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T IAH I UR Hdshe o dgel, F,-F, N & Tt fohe a1, foreres aRomseasy
02 3T Folelel &THAT aTell AU (FoTelal &THdT 400 & 3718) &Y Uy i 75| 91
& difeal & 3madr T3 FT [FRAX 3HTAc Teh 3T Yolodel &THdT aTell oI&e [dhiad
el T arar AT I §, St & arenst B wefd a3k ol a9l & w3
YT o) OIS aes 2NwoT &t Glatmsieis: ofiel & fw G 81 ST odiator & 3R
9T 03 e Gt (BYP x TGBP, C2 x BYP 31K GYP x TGBP) a7 #ff wrer faam
T

e -+TdeR AIOITeTeh BHW-HITH & SRIeT J[OTAT dTel sIeT i 3UcTetral # FUR
& 36T U HIM XA &IST i dreleT 1 3NTILM, 3T TS0, IrFoTael G20, qiRas
ST AR AR & Tafad 33 a11 # foram a1 | IR Fahd adTd ¢ foF 7am &t
qafe &7 & STgY GTell ST Hehdll ¢ 31X 37 8131 ol dleT 3R qd dlef GTefel & foIT Sfei-
e & GRTeT 39T foham ST el

TIRIT FiFefl PIer H 33T &of al 3ATold el dlel 58 TATITAS HohcIohl Sl IgdTA
&1 a5 3R 3¢ @ det & 99 3R do & araehe deal @ R HACETdT-

golargIueAIa e f3eaere (GC-EAD) 3R 3| HIACkIh-Arg TuadIEhdr (GC-
MS) & ATETH & gfSe T 13|

3T dT9HAT W SgdR 3aLSTadT (%) & AT 37T a3 QM HIE (Antheraea proylel)
T Teh dT9-ATGSU] o1geT C-27-T Taepflc & TS| Jg ollSel 3T ATATT & HRUI
el BTl 31 T el T aTeT TWdT o

IHAT-HIEGSOT olTgeT T Tgaret & foIw SCAR AR fasnfad forw 1w | erafer Afgsoar &
dIe & HTUTIdeh o ol FHSTAT 3iieh o IQAH I H 3Tefehelsl & ITUR &M 3G ve
UGl M|

ek TE WA HIC TINIT Fi6f, TAIRAT Goff, T=AIRAT fibeft 3R Tl 3R #gam
IAF It T =t far AT sTEel, et Soh!-3T T AIRTIARTH, SHId H STHCATSH dh
# Fre greleT fRar o1 W &

|| FHaAIT EITATROT N AeaR Al

HEAT EART liel ToT WA HiTAA, TS Bos 3, A SAETEehcll HRIHA 3R e
WA Taiet SR AT T TT| S FHR—AHHAT & ATCIH H oI9787eT 4575
YTl &l 37T STTT 1T |
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IV & a1 g oI5 (A ad FleaARIfenar I 3iTeT-TCesT IAGTUI o ATETH & FcdTdel
foram aram 3R TIRE SicAfaferat o faffiest Tt W 670 amenfdat &y 3ifeT-wra
q{1&ToIT o ATETH § Y7o fohaT T |

a¥ & gINreT 73 31wt & 9,653 3T wiey dieit it 3mqfct 86 wmefRiAT & dr TS|
diefelar 3 7,000 9 3R 6 93 3 30,000 9 3rerer Aqor HiEH 7 3mqfd & fow
TR | 508 TohaTel o Wl # oI9Te79T 22 Uehs H 3T WIey qrdr ATHIUGOT hr AT
ol H HAce el g1 38 3aiar, FSRmE, goie 3R 25 arantdar & 151 fhar
TASIIR 3REY & St T MYf I3 JATA TR SR ogeior & fore v 15|

W 37ST SEATIS TSaASH & Hedlehel 3 IR0 & Telt 3UHET SaRT T 33T
AT f3argd #H HIT0T & Heprael 15-20% UK fe@mr|

fraTaT & WdT & T dihT I HIT UTele deheileh T STTHET o H IRYR UTelel
ol H it 391 # AgcaquT geier (>20%) fewma|

3eh T HERT H 3ol A AT o [T ASHTH cAeheileh & FedTdeT gaRkT 5 @
7% 33 A & HHAUT & fATI0TH 12 & 16% 31Tk qram 73|

3% daR WH Fic & TSR &85 W7 & Wod i 39aR & forw aifsas
ETSUIFARISE & 3TN FI deheileh ol INTHET & ATEIH § A1 d fohar 3=, fas
foI=0T & Heprarel 0.2% WISTH GIEUFARTSE IUATRT ST H 43-46% hlehet hl TET
# FUR gt fehar 1|

FaHH INTCT IR e TohdAeT [HAIT0T & ToIT S hIearerent & 3G hr dehellen
143 f&eT STAeNA & 3eTIANT & &16 70-75% hie HheAUT &l hall gof T arai |

qNe Flgel T

I YR Feh IR T 8 U famar & Qi swsat 7 svad As & Aregw
O 7T AR ATt foham a1, Torerdy #{am shieheit st {felar Jeeiel 7 FUR e &
12-15% ofeh T g & & ATY-HTY shiehel Yehlel T TTohaAT T ATEr I vl A 7 oY
Heg A forshy ST § foh FIm U ek Bl Fam Jere Afclar &3 7 lepe
JEEHIOT FT geTdT 3R Femaiierdr S Seret ST &THdT IW@dT &1 3cUTE &l ATsaHaT
3R TgETHRT & oI e fovar ST ET § |
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yfRvator 3 a1aar faATor FREA:

ol 1958 fondrrat, eIt ©rat 3R ToASH3HT Teddt @l ure faffieeT TiRI&ToT ereeht
& ded Uifad/3eta fhar ar S & e siwa gfator, digafaehr
AT HRHH, T it &1 & dgd TTRAIGTOT, Alihea’ FAT Fg & ded
gfRrator, TEESH & dgd Y e Hdisd AR IR-TEr o g gfraor)
40 et frarar st T AT FIT aTele dehetier 7§ gfAfara fRar s/ sEk
TGl 38 GEUT & JATfeAh! GART Ui GISNSIeH BTAT dl TI&Th & T9 H Sodhl
NIBEIRENETCIRIKIR

14.03.2024 %Y T I 3R Al T hlepioial o ITHIUT & HTTISHN o folw Teh 9ée
9o §31T &, TS0 dce HEAT 526129 %1 I 3MMISHR IRTAARTH Skl & et
HIUASIREIINS FEaISIG 3 o] [T 1T e Srude fad N e "wasig
05003 $Uh: W TERid H GUR HlegIafenar 3R shierer faehre sl 3raearert fharet
& ATATTTR- TS ST T IR AT|

THFHY/ CHFHT FEATEIRT HIN Pt

3T HR faehrd g2 1 Selet & fov, Meaa-HNTAsHR T3 831$ o wfafsd
WA & | FASIAT A9 / FASAT (THG/TAANT) I gl fFe g1 &
TS I BREe REd ¥y (GSHTh 3RS - NTGRAS), SINEIE 3R FHedro
T3S, ISRI & 1Y FEATRTR hT IT| FEATER TARTE 7R CoFH- 2024 H §3,
ToreenT 3622 arar 3R A1 AT I dgrar &= |

skeskoskok ok
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HIGHLIGHTS OF ACHIEVEMENTS (2023-24)

Central Muga Eri Research &Training Institute, Lahdoigarh, Jorhat with a
network of RSRS, Boko, RSRS, Imphal and RECs located at Lakhimpur (Assam), Sille
(Arunachal Pradesh), 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 2023-24 is presented below:

Host Plant Improvement, Production and Protection

e Potential castor accessions were utilized in the hybridization programme for the
development of perennial castor variety with improved characteristics. 26 perennial
trait lines were selected in F2 generation from various cross combinations. Recurrent
selection of these selected perennial lines in subsequent generations is in progress for
the development of intermediate/superior perennial castor cultivar/s.

e Standardized nursery raising techniques of the perennial host plant, Borpat for eri
silkworm. A technical bulletin has been published detailing these techniques. Farmers
can adopt this as an entrepreneurial venture to establish Borpat nurseries.

e Machine learning algorithms were employed to digitally map Soil Organic Carbon
(SOC) in the Upper Brahmaputra Valley of Northeastern India, aiding in the
development of environmental covariates and spatial distribution models of soils.
These SOC maps offer insights into predicted uncertainties, offering valuable tools for
assessing shifts in soil quality.

e A comparative analysis of Muga silkworm rearing and grainage performance across
various seasons was conducted, focusing on four food plants: Som (Persea
bombycina), Soalu (Litsea monopetala), Dighloti (Litsea salicifolia), and Mejankori
(Litsea cubeba). The study demonstrated the superiority of the combination of Som
and Soalu (or vice versa), with the subsequent combination involving Dighloti
showing promising results.

e Exposing muga silkworms and its primary host plant Som (Persea bombycina) to
elevated CO> and temperature within Open Top Chambers (OTCs) resulted in
prolonged larval duration and increased silk ratio and biochemical constituents
(protein and carbohydrate), notably observed in OTC-3 (eCO2+eTemp.). However,
higher levels of leaf area damage in Som plants and larval mortality were also recorded
in OTC-3, underscoring the adverse effects of environmental changes on muga culture.

e In the first such study, the Air Pollution Tolerance Index (APTI) of the primary host
plant of muga silkworm ‘Som (Persea bombycina)’ was worked out. It was concluded
that Som demonstrates a degree of resilience to air pollution, with APTI scores
potentially influenced by seasonal fluctuations and environmental stressors. The
finding is important for assessing P. bombycina's tolerance levels to develop protective
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measures for sustaining Muga silk production in the face of increasing industrialization
and pollution.

e To bolster the availability of perennial host plants for Eri silkworm rearing, a
collaborative project with ICFRE-RFRI has commenced. This programme is aimed at
developing a clonal propagation technique for the potential Eri host plant, Borpat
(dilanthus grandis).

Silkworm Improvement, Production and Protection

e Standardized Black boxing schedule for synchronization of eri silkworm egg hatching
by using three days laid eggs with 95% hatching and less than 1% mortality.

e A pioneering Large-scale Commercial Eri Loose Egg Production technology was
developed, offering a plethora of benefits. Notably, it saves time, boosts DFLs
production per unit area, simplifies oviposition handling, streamlines egg harvesting,
and optimizes egg washing and disinfection processes. Furthermore, this innovation
holds tremendous potential for scaling up Eri DFLs production to meet increasing
demand.

e Research has revealed that Nosema can impact closely related organisms, indicating its
concurrent evolution with the host organism. The complete genome sequences of
Nosema sp. infecting Eri and Muga silkworms have been deciphered. Additionally,
Nirmool has been identified as a viable alternative to NaOCIl for egg treatment in
grainage. It can also be applied in muga rearing fields to mitigate pebrine incidence.

e Developed a mobile App for identification of pebrine (Nosema sp. Aal) detection using
Artificial Intelligence and Machine learning models.

e Under the eri silkworm improvement programme, selections made from F2-F6
generations have led to the identification of 02 higher fecundity lines (Fecundity above
400 nos). The continual application of recurrent selection in subsequent generations
holds the promise of developing a high fecundity breed, poised to address regional
constraints and facilitate large-scale commercial exploitation of eri culture. 03 Hybrid
combinations (BYP x TGBP, C2 x BYP and GYP x TGBP) were also selected based on
the GCA test.

e The Muga super cook formulation underwent testing and verification through OST
mode at several state department reeling units, yielding promising results in improving
the reeling performance of muga cocoons. The formulation showed improvements in
reelability and raw silk recovery by up to 12-15%, besides reducing the duration of the
cocoon cooking treatment process. The findings suggest that the Muga super cook
formulation holds the potential to enhance the efficiency and effectiveness of cocoon
processing within the muga silk reeling sector.

e With an aim to improve quality seed availability during Oct-Nov commercial season
Muga silkworm rearing was conducted in identified cooler regions of Odisha, Andhra
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Pradesh, Arunachal Pradesh, West Bengal and Mizoram. Initial leads indicate that muga
can be reared outside of the Northeast region and these areas can be exploited for seed
and pre-seed rearing during June-September.

e 58 Chemical cues that are responsible for stimulating egg laying in 4. proylei moths
were identified and confirmed through gas chromatography—electroantennographic
detection (GC-EAD) and Gas chromatography-mass spectroscopy (GC-MS) from host
plant leaves and stem volatiles.

e Developed C-27-T, a thermo-tolerant line of Oak Tasar silkworm (Antheraea proylei)
with better survival (%) at higher temperatures. The line holds the promise of
overcoming crop loss due to high temperatures.

e Developed SCAR Markers for identification of thermo-tolerant lines. Understanding of
molecular mechanism behind the thermal tolerance will give insight into the basis of
adaptation in oak tasar silkwormes.

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

Transfer of technology

e To enhance research and development collaboration, CSB-CMER&TI has forged
Memorandums of Understanding / Agreements (MoUs/MoAs) with esteemed
institutions. These agreements were inked with the Rain Forest Research Institute
(ICFRE-RFRI), Jorhat, and the Kalyan Foundation, Gujarat. The signing ceremony took
place amid Bharat Tex-2024, fostering partnerships aimed at advancing innovation and
knowledge exchange.

e Three Vanya Resham Krishimelas, 02 workshops, 08 Field Days, 30 awareness
programmes and 30 technology demonstration programmes were organized by the
Institute. About 4575 persons were sensitized through these programmes during the
year.

e A total of 1958 nos. of farmers, officials, students and NGO members were trained/up-
skilled under five different training components 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. 40 beneficiary
farmers were also trained in eri chawki rearing technology. Also, 05 PGDS students
completed their dissertation work under the supervision of CSB-CMER&TI Scientists.

e During the year 10 newly developed technologies were test verified through on-station
trials and 11 technologies were tested through on-farm trials at different locations
covering 670 beneficiaries.

e During the year 9,653 seedlings of Muga and Eri superior host plants were supplied to
86 beneficiaries. 7,000 seedlings in polybags and 30,000 seedlings in nursery beds are
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ready for supply in the forthcoming plantation season. This has supported augmenting
the plantation of superior host plant accessions at farmers’ fields about 22 acres. Also,
151 kg NBR castor seeds were supplied to DoS, Mizoram; DoS, Punjab; and 25
beneficiaries for large-scale popularization.

e OFT for evaluation and popularization of the Eri egg incubation device has revealed a
15-20% improvement in hatching in the new Eri egg incubation device over the control.

e OFT of eri chawki rearing technology in the farmers’ field has shown a significant
increase in the cocoon yield in the chawki-reared batch (>20%) over the conventional
rearing carried by the farmers.

e Validation of IPM technology for control of uzi fly in oak tasar culture has revealed 5
to 7 % uzi infestation with IPM as against 12 to 16 % in control.

e The technology ‘Use of Sodium hypo-chlorite for seed treatment against tiger band
disease of oak tasar silkworm’ was validated through OFT by recording 43-46%
improvement in number of cocoons harvested in 0.2 % Sodium hypochlorite treated lot
over control.

e The technology ‘Use of Biopesticides for control of insect pest infesting Q. serrata’ was
validated by recording a 70-75 % reduction of pest infestation on the 14" day after
application of Bioneem.

e During the year Scientists of CSB-CMER&TI and its nested units published 09
research/review papers in National and International journals, 09 books/book chapters
and manuals, 19 extension booklets/bulletins and 24 abstracts. The cumulative NAAS
Score was 63.06 and the cumulative Impact Factor was 24.4.

Patent granted with details

e A patent has been granted for an invention of the Device for Cocooning of Eri, Muga
and Mulberry on 14.03.2024 with Patent No. 526129. The invention was the outcome
of'a DST-funded project “MOE 05003 EF: Socio-economic uplifting of farmers through
the adoption of improved technologies and skill development in eri culture”
implemented at RSRS Boko, under CMERTTI Lahdoigarh

MoU / MoA signed and status

e To enhance research and development collaboration, CSB-CMER&TI has forged
Memorandums of Understanding / Agreements (MoUs/MoAs) with esteemed
institutions. These agreements were inked with the Rain Forest Research Institute
(ICFRE-RFRI), Jorhat, and the Kalyan Foundation, Gujarat. The signing ceremony took
place amid Bharat Tex-2024, fostering partnerships aimed at advancing innovation and
knowledge exchange.

seokskoksk
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FII=T IREISHETE PROJECTS CONCLUDED IN 2023-24:

Annual Report 2023-24

RT3l Sl G2 LIST OF R&D PROJECTS

SL. | Code | Title Duration Principal Co-Investigator
Investigator
1 | AIB- |Isolation of thermo-| Oct.,2019 to | Y. Debaraj S. Subharani
05009 | tolerant line(s) of oak tasar | Sept.,2022 Devi,
SI silkworm Antheraea | (Extended up Arun Kumar KP
proylei ] (CSB-funded to Sept.,
project) 2023)
2 | AIB- Inter and intra-specific | Mar., 2020 to | Reeta Luikham Aftab A.
05012- | hybridization for | Feb.,2024 | (upto Shabnam (upto
SI improvement of eri 05.07.2023) 05.07.2023)
silkworm, Samia ricini
Donovan. (CSB funded Aftab A. Mahesh D S
project) Shabnam (from (from
06.07.2023) 06.07.2023)
3 | ARP- | Development of chemical- | Jan.,2021 to | Arun Kumar KP -
05015- | based control measures for | Dec.,2023
SI the management of pebrine
disease in Muga silkworm,
Antheraea asamensis
Helfer
4 | APR- | Effect of wvarious host | Mar.,2021 to | D. K. Jigyasu S.A.S. Rahman,
05018- | plants separately and in| Feb., 2024 | (w.e.f. Vikram Kumar
MI combination on Rearing 01.07.2022),
and grainage performance Kh. Subadas
of  Muga silkworm, Singh (upto
Antheraea assamensis 30.06.2022)
Helfer
(Collaboration with
MESSO, Guwahati)
5 | APS- Commercial egg | Feb., 2022 to | Mahesh D.S. Arun Kumar
05020- | production technology for | Jan., 2024 K.P.,
MI eri-culture Lalita Natrajan
(Collaboration with EBSF,
MESSO, Topatoli)
6 | MOE- | Evaluation and | Feb., 2022 to | D. K. Jigyasu Suraj Pal, James
05022- | popularization of improved | March, 2024 T Keisa,
MI technologies developed in Yumnam
the field of Muga, Eri & Debaraj. L.
Oak sector for Somen Singh,
Northeastern India B.N.
(On-farm/on-station trials Choudhury,
of CMERTI-Lahdoigarh) SAS Rahman,
Diganta Mech,
Aftab A.
Shabnam,
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SI. | Code | Title Duration Principal Co-Investigator
Investigator
(collaboration  with all Subharani Devi,
nested units of CSB- Arun Kumar
CMER&TI and MESSO) KP, Amit
Kumar, Subadas
Singh, Vijay. N,
Mahesh D S,
Manjunath R N,
Abhishek Singh
Fafies ufees e ON GOING RESEARCH PROJECTS:
Sl. | Code Title Duration Principal Co-Investigator
Investigator
1 AIP- 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 | (up to 30-06-
host plant (CSB-funded | (Extended | 2022)
project) upto Feb.
2025)
2 | APS- Studies on  population | Jan., 2022 | Sinam K. M.
05021-EF | diversity and the role of | to Dec., Subharani Vijayakumari
host plant volatile cues for 2024 Devi
enhancing egg laying in
temperate tasar silk moth
(Antheraea proylei)
(DBT-funded project):
Collaboration between
RSRS, Imphal; CSB-
CMER&TI, Lahdoigarh;
Manipur University and
ITHR, Bengaluru)
3 | 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 CSB-
CMER&TI &
MESSO  units
(ClIs).

4 | AIT- Advanced-level Mar. 2023 | Arun  Kumar | Bitupan  Das,
05024-EF | Institutional Biotech Hubs | to Feb. 2026 | KP Reeta Luikham,
(DBT at Central Muga Eri Mahesh D S
funded) Research and Training

Institute, Jorhat, Assam
(Phase-II)

5 PIB 5025 | Characterization and | Feb.2024to | Om  Prakash | D.K. Jigyasu
SIC evaluation of Soalu (Litsea | Jan 2027 | Patidar Aftab A.

monopetala) accessions for Shabnam
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Diagnosis of Cytoplasmic
Polyhedrosis in  Vanya
Silkworm (Antheraea
assamensis, A. mylitta and
A. proylei)

SI. | Code Title Duration Principal Co-Investigator
Investigator
muga silkworm (Antheraea
assamensis) rearing
6 SPR 5026 | Development of suitable | Feb 2024 to | Diganta Mech | Vijay N
SIC Muga and  Eri-based | July 2026
Integrated Farming System
(IFS) for North East India
7 | MOE Economic  analysis of | Feb 2024 to | Vijay N Diganta Mech
5027 SIC | Tapioca-based Eri-culture | July 2025
in Assam & Nagaland
8 SPR 5028 | Popularization of Improved | Feb. 2024 to | Kh. Subadas | L Somen Singh
SIC Technologies of Muga | Jan2027 | Singh Vijay N
Culture for Enhancing
Cocoon  Production in
Manipur
9 | PIT 5029 | Development of clonal | March 2024 | Om  Prakash | D.K. Jigyasu
SIC propagation methods in | to Feb 2027 | Patidar
Borpat (Adilanthus grandis
L. for its mass
multiplication
10 | MOE Evaluation, optimization & | March 2024 | Mahesh D S K
5030 SNC | Popularization  of  Eri- | to Feb 2027 Chandrakumara,
culture Practices in Castor Vijay N
Growing Areas of Gujarat Suraj Pal
COLLABORATIVE PROJECTS AS CoPI/CI with other Institutes:
11 | AIB Development and | Mar 2022 to | Reeta Aftab A.
08008 MI | evaluation of Eri silkworm | Feb 2025 | Luikham, PI Shabnam (CI)
(Samia ricini Donovan)
breeds/  hybrids  with
improved productivity
(SBRL)
12 | SRP08012 | Development of a Rapid | Feb.,2024 to | Bruda BN, CI | -
MNC Antigen Test Kit for| Jan2026
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CONCLUDED PROJECTS

Project Code & Title :AIB-05012-SI & “Inter and intra-specific hybridization for

improvement of Eri silkworm, Samia ricini Donovan”.

Project Period : 04 years (March, 2020 to February, 2024)
Funding Agency : Central Silk Board

Total Budget allocation : Rs. 23.15 Lakhs

Total expenditure (during the year): Rs.16.14lakhs

Scientists involved : Dr. Reeta Luikham, Sc-D (PI till June, 2023)

Dr.Aftab Ahmad Shabnam,Sc-D(CI till June, PI from July,

2023) Dr. Mahesh D S, Sc-C (CI from July, 2023)

Objectives : To develop improved cross breeds/hybrids of Eri silkworm with

higher fecundity and silk yield for commercial exploitation.

SUMMARY OF THE FINDINGS/ACHIEVEMENTS:

X/
L X4

03 Hybrid combinations (BYP x TGBP; C2 x BYP and GYP x TGBP) with
significant improvement in cocoon traits were selected based on GCA test. Small
scale trial of these hybrid combinations was completed at GCC, Chenijan.
Statistical analysis of the data is in progress when this report is compiled.
However, average values indicate superiority of C2 x BYP with regard to cocoon
weight and shell weight.

Selections in the F» generation with recurrent selection upto Fs generation has led
to the identification of 02 higher fecundity lines (Above 400 fecundity). Out of 08
lines selected initially few lines were discarded due to Pebrine outbreak.

The continual application of recurrent selection in subsequent generations holds
the promise of developing a high fecundity breed, poised to address regional
constraints and facilitate large-scale commercial exploitation of ericulture.
Borduar Yellow Plain (BYP) is found to the best general combiner exhibiting
significant GCA effect for 6 traits i.e., fecundity, larval weight, ERR%, cocoon
weight, shell weight, shell ratio.

10x10 cross combinations in Diallel fashion, GCA and SCA analysis, Selection of
Cross Combinations Based on GCA for Breed Development, Selection of Hybrid
combination based on SCA, Selection of fecundity lines and their rearing
performance in Generation F;-Fs is reflected in tables 1-18.

Table 1: Intra specific hybridization in 10X10 Diallel fashion (Griffing 1956)

C2
Pare TG | BG | TG BGB | KY | BY
nts B'('iee BYP | gp | Bp | Bs | CYP | TYS | 4 P Z
a2l | | @ | ¢ @ 2|l |l e
Bree X X X X X €2 X X X X X
d | ¢2 | BYP TgB BgB TSB GYP | 1yg BCZ}B KYP | BYZ
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BYP | BYP B;({P B;({P B)EP BYP | BYP B)ZP BYP | BYP
BYP| X X X X X X
C2 | BYP TGB | BGB | TGB GYP | TYS BGB KYP | BYZ
P P S Z
TGB
TGB | TGB TGB | TGB | TGB TGB TGB P TGB TGB
TGB PX | PX P P P
PX | PX PX X PX
P C2 | BYP TGB | BGB | XT GYP X BGB X BYZ
P P GBS TYS 7 KYP
BG BG | BGB | BGB | BG BGB BG | BGB | BG BG
BGB| BP BP PX | PX BP PX BP PX BP BP
P X X TGB | BGB | XT GYP X BGB X X
C2 | BYP P P GBS TYS Z KYP | BYZ
TGB | TGB TGB | TGB | TGB TGB | TGB TGB TGB | TGB
TGB S X S X S S X
S SX | SX TGB | BGB | XT S X S X BGB SX [ SX
C2 | BYP P P GBS GYP | TYS 7 KYP | BYZ
GYP | GYP G;{P G;{P G;({ P GYP | GYP G;({ P GYP | GYP
GYP| X X X X X X
C2 | BYP TGB | BGB | TGB GYP | TYS BGB KYP | BYZ
P P S Z
TYS | TYS T;S T;S TYS | TYS | TYS T;S TYS | TYS
TYS| X X XT X X X X
C2 | BYP TgB BgB GBS | GYP | TYS BgB KYP | BYZ
BG BG | BGB | BGB | BG BGB BG [ BGB | BG BG
BGB| BZ BZ ZX | ZX BZ 7 X BZ ZX BZ BZ
Z X X TGB | BGB | XT GYP X BGB X X
C2 | BYP P P GBS TYS Z KYP | BYZ
SI{<P KYP K;((P K;((P KYP | KYP | KYP K;({ P KYP [ KYP
KYP X X TGB | BGB XT X X BGB XK X
2 BYP P P GBS | GYP | TYS 7 YP | BYZ
S](?)Z BYZ B;Z B;Z BYZ | BYZ | BYZ B)SEZ BYZ | BYZ
BYZ X X TGB | BGB AT X X BGB X X
) BYP P P GBS | GYP | TYS 7 KYP | BYZ

*BYP (Borduar Yellow Plane); TGBP (Titabar Greenish Blue Plane); BGBP (Borduar
Greenish Blue Plane); TGBS (Titabar Greenish Blue Plane); GYP (Genung Yellow
Plane); TYS (Titabar Yellow Spotted); BGBZ (Borduar Greenish Blue Zebra); KYP
(Kokrajhar Yellow Plane) and BYZ (Borduar Yellow Zebra).
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Table 2: Analysis of variance for combining ability in a 10x 10 diallel

Source df Fecundity Larval Cocoon | Shell wt. | Shell ratio
(Nos.) wt. () wt.(g) | (g (%)

GCA 9 99,466.04* 0.88 0.872 0.136* 62.269*

SCA 45 208294.03** [ 2.813 1.517%*% 10.282** | 136.88**

Reciprocal | 45 183581.91** | 3.501 1.247 0.214 111.22%*

Error 198 48,014.64 7.608 1.242 0.071 98.15

GCA/ SCA ratio 0.477527 0.312 0.574 0.482 0.454

*= significant at 5%, **= significant at 1%

Table 3: GCA effects in pureline strains of Eri silkworm Eco-races.

Parents Fecundity Larval wt. | Cocoon wt. | Shell wt. Shell ratio
(Nos.) (€] (4] (4] (%)
BYP 28.65%* 0.03 0.08%** 0.035** 0.68%*
TGBP 6.89%* 0.02 1.39%* 0.001 L.11%*
C2 breed 7.99%* 0.04 0.03%* 0.008%* 0.091
BGBP 6.71%* 0.01 0.09 0.007** 0.11
TGBS 2.82 0.02 -0.02 0.006** 0.27%%*
BYZ -13.47 -0.04 -0.04 -0.02 -0.44
BGBZ -8.20 -0.01 -0.03 -0.007 -0.09
TYS -6.87 0.03 -0.02 -0.002 -0.05
KYP -20.45 -0.09 -0.05 -0.021 -0.44
GYP 1.93 0.01 0.02 -0.006 -0.23

*= significant at 5%, **= significant at 1%

Table 4: SCA effects of selected crosses in 10X10 diallel

Crosses Fecundity | Larval | Cocoon wt. | Shell wt. | Shell ratio
(Nos.) wt. (8) (4] (4] (%)
C2 breed x BYP 7.91%* 2.72%* 4.34%* 9.43%* 5.21%*
BYP x TGBP 7.58%* 1.25 3.10%* 8.14%* 6.85%*
BYP x TGBS 7.32%* -0.31 3.00%* 2.14%* 1.72
BGBP x TGBS 1.98 1.75 2.45% 2.82%%* 4.37%*
BYZ x BGBZ 1.16 0.65 1.69 6.57** 3.70%*
BYP x BGBZ 5.48%* 0.08 2.69%* 3.00 2.08
G YP x TGBP 1.65 1.33 1.15 3.16 1.45
GYP x BGBP 1.49 1.01 1.34 4.86%* 3.15%*
TGBP x BGBZ 3.35%* -0.57 1.97 4.00* 2.37*
BGBZ x TYS 3.51%* 0.88 2.24%* 1.57 0.23
C2 x TGBP 0.56 0.82 3.55% 2.29%* 2.32%
C2 x TGBS 1.00 1.04 2.93% 2.43%* 0.43*
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GYPxTYS 2.80%* -0.64 0.93 1.14 0.43
BGBP x BYZ 2.88%* -0.79 2.24%* 0.86 -0.35
TYS x TGBS 1.61 -0.60 1.55 1.86 0.73
TGBP x BGBP 0.89 0.24 -0.97 0.14 0.72
*= significant at 5%, **= significant at 1%
Table 5: Reciprocal effects of selected crosses in 10X10 diallel
Fecundity | Larval Cocoon Shell Shell
Crosses .
(Nos.) wt. (g) wt. (g) wt. (g) | ratio (%)
GYP x TGBP 2.65%* 1.33 4.34%* 6.86%* 3.45%*
BGBZ x BYP 6.85%* 0.88 -0.45 1.43 1.89
KYP x BYP 0.59 3.08%* 2.35% 1.57 2.43%*
KYPxTYS 1.79 -0.72 1.62 3.57%* 2.20%*
TGBS x GYP 6.92%%* -1.14 0.17 2.41 5.25%*
TGBS x BGBP 0.09 -1.32 -2.76 1.71 1.88

*= significant at 5%, **= significant at 1%

Table 6: Selection of Cross Combinations Based on GCA for Breed Development

Cross (No.) Combination GCA effect in both parents
CR1 C2 breed x BYP + +
CR2 BYP x TGBP + +
CR3 BYP x TGBS + +
CR4 BGBP x TGBS + +
CR5 C2 breed x TGBP + +
CR6 C2 breed x TGBS + +
CR7 TGBP x BGBP + +

Table 7: Selection of Hybrid Combination Based on SCA
Hybrid no. Hybrid SCA effect Traits
HY-1 C2 breed x BYP + 05
HY-2 BYP x TGBP + 04
HY-3 GYP x TGBP + 04
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Table 8: Grainage activities, rearing and cocoon assessment in F1 generation
Season: March-April, 2023

Fecundit . Larval Cocoon | Shell .
Strains (Nos.) ' Hatching | ioht | ERR% | weight | weight | Dhell ratio%
(Mean) & (Mean) (Mean) | (Mean) (Mean)
CR1 376+9.46 84.95 17.15+0.06] 82.65 [3.60+0.07|0.50+0.01| 13.76+0.21
CR2 379+11.42 | 88.62 |7.4340.08] 82.08 [3.64+0.07|0.51+0.01f 13.95+0.26
CR3 370+6.89 80.84 16.84+0.09] 79.68 [3.47+0.07|0.48+0.01| 13.80+0.22
CR4 348+7.11 81.47 16.90+0.08] 82.82 [3.50+0.08]0.48+0.01f 13.72+0.24
CRS 375+6.79 87.86 7.19+0.07| 78.78 [3.59+0.060.50+0.01| 13.88+0.24
CR6 343+5.19 89.55 |7.14+0.07| 77.56 (3.42+0.07|0.48+0.01| 13.62+0.20
CR7 371+6.70 87.95 17.06+0.07| 76.74 |3.49+0.07|0.49+0.01| 13.18+0.22
Cabreed | 370826 | 90.12 [7.35£0.07 84.72 [3.58£0.070.49+0.01] 13.83+0.22
(control)
CD at 5% NS - NS - NS NS NS
Table 9: Fecundity lines selected in F2 generation
Crosses Fecundity Fecundity Line (FL)
range (Nos.) & Mean Selection in F2
CR1 226-452 (333) 452 (1) & 435 (2)
CR2 235-476 (344) 454 (3),476 (4) & 436 (5)
CR3 211-415 (338) 415 (6)
CR4 216-402 (324) X
CRS5 206-455 (338) 455 (7)
CR6 225-400 (334) X
CR7 216-439 (332) 439 (8)
C2 breed (control) 172-382 (344) X

Table 10: Grainage activities, rearing and cocoon assessment of selected fecundity
lines in F2 generation

Season: May-June,2023

. Fecundity | Hatching Laf‘val ERR% Coc.oon Sh?ll Shell ratio%
Lines (Nos.) % weight (Mean) weight | weight | (Mean)
(Mean) (Mean) | (Mean)

CRI1FL1 452 97.79 17.98+0.11] 49.49 [2.96+0.11]0.43+£0.01| 14.78+0.28
CRI1FL2 435 94.48 18.02+0.12( 40.28 |3.43+0.12(0.50+£0.01] 14.72+0.43
CR2FL3 454 86.56 [8.11+0.11f 89.63 [3.46+0.08(0.48+0.01| 13.89+0.27
CR2FL4 476 85.68 [7.34+0.04| 57.67 |3.62+0.09(0.50+0.01| 13.95+0.27
CR2FLS5 436 91.97 17.39+0.10[ 59.63 |3.51+0.09(0.49+£0.01] 13.97+0.13
CR3FL6 415 88.79 |7.25+0.08] 78.63 (3.47+0.09/0.49+0.01] 14.16+0.28
CRSFL7 455 93.10 [8.41+0.09] 46.92 (3.58+0.100.47+0.01] 13.47+0.37
CR7FLS8 439 85.38 [8.39+0.11| 47.75 [3.03£0.11{0.44+0.01] 14.94+0.41
C2breed | 54y 86.11 [8.38+0.11| 63.55 [3.44+0.08{0.48+0.01| 13.27+0.14
(Control)
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CD at 5% - - NS - NS NS NS
Table 11: Recurrent selection: 02 Fecundity lines in F3 generation
Line Fecundity Recurrent Selection in F3
range (Nos.)
CR2FL3 296-478 (346) 478, 445
CR3FL6 175-468 (335) 468
C2 breed (Control) 325-396 (342) -

Table 12: Grainage activities, Rearing and Cocoon assessment of selected fecundity
line in F3 generation

Season: July-August,2023

. . . Larval Cocoon | Shell Shell
Feiil::shty F(f;l;l:)lslt)y Hatoc/hlng weight ERR% wt weight | ratio%
) ’ (Mean) (Mean) | (Mean) | (Mean)
6.99 + 0.44
CR2FL3 478 86.96 0.25 82.35 3.16+0.12 10.01 14.31+0.37
7.54+ 0.45
CR2FL3 445 79.28 0.17 49.37 [3.40+0.06 10.01 13.41+0.24
7.09+ 0.48
CR3FL6 468 77.13 0.16 62.01 |3.40+0.09 10.01 14.22+0.31
C2 7.41+ 0.44
(Control) 342 75 0.06 52.40 [3.25+0.07 1001 13.27+0.35
CD at 5% - - NS - NS NS 0.98

Table 13: Recurrent selection: 02 Fecundity lines in F4 generation

Line Fecundity Recurrent Selection in F4
range (Nos.)
430,475,
CR2FL3 126-520 421, 520, 473
CR3FL6 136-483 483, 426
C2 breed (Control) 286-375 -

Table 14: Grainage activities, Rearing and Cocoon assessment of selected fecundity
line in F4 generation

Season: Sept-Oct, 2023

Fecundity Fecundity | Hatching Cocoon Slfe“ Sl}ell
lines (in Nos.) % ERR% wt weight ratio%
(Mean) (Mean) (Mean)
CR2FL3 430 81.63 82.17 2.39+£0.04 | 0.39+0.01 | 16.44+0.12
CR2FL3 475 83.16 65.54 2.57+£0.04 | 0.41£0.01 | 16.08+0.11
CR2FL3 421 82.66 60.67 2.63+0.05 | 0.41+0.01 | 15.84+0.16
CR2FL3 520 85.77 64.86 2.96+0.05 | 0.45+0.01 | 15.42+0.15
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CR2FL3 473 85.62 70.90 2.83+0.05 | 0.45+0.01 [ 16.09+0.14
CR3FL6 483 88.41 72.66 2.67+£0.04 | 0.45+0.01 [ 17.04+0.20
CR3FL6 426 85.92 67.03 2.67+0.04 | 0.44+0.01 | 16.80+0.20
C2 (Control) 375 85.33 59.62 2.80+0.05 | 0.42+0.005 | 15.25+0.21
CD at 5% - - - 0.25 0.032 0.87

Table 15: Recurrent selection: 02 Fecundity lines in Fs generation

Line Fecundity Recurrent Selection in Fs
range (Nos.)
CR2FL3 106-468 (323) 429,468,432, 402,451, 409,432,426,451
CR3FL6 181-480(351) 480,426,481,461

C2 breed (Control)

185-389 (307)

Table 16: Grainage activities, Rearing(composite) and Cocoon assessment of
Season: Nov-Dec, 2023

selected fecundity line in Fs generation

e e Fc.ecundlty Hatching Cocoon Slfe“ Shell ratio%
Fecundity lines (in Nos.) Y ERR% wt weight (Mean)
(Mean) ° (Mean) | (Mean)
CR2FL3 4334+8.79 70.02 47.15 3.62+0.1210.48+0.01| 13.24+0.24
CR3FL6 462+11.13 58.3 4425 |3.44+£0.10)0.45+0.01| 13.03+0.18
C2 (Control) 389 74.03 5590 |3.58+0.13]0.46+0.01| 13.04+0.25
CD at 5% - - - NS NS NS

Table 17: Recurrent selection: 02 Fecundity lines in F¢ generation

Line Fecundity range (Nos.) Recurrent Selection in Fe
CR2FL3 112-471 (322) 413,471, 425, 428, 404, 448, 411
CR3FL6 102-459(248) 416,451,459

C2 breed (Control)

136-391 (289)

Table 18: Crosswise fecundity line selection in different generations.

lecti
Selection Recurrent | Recurrent | Recurrent | Recurrent
Cross .. of . . . .
Combination . Selection Selection Selection Selection
no. fecundity ] . . .
L. in F3 in F4 in Fs in Fe
line in F2
03 02 05 09 07
CR2 BYP x TGBP
X (436-476) | (445-478) | (421-520) | (402-468) | (404-471)
01 01 02 04 03
CR3 BYP x TGBS
X (415) (468) (426-483) | (426-481) | (416-459)
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Project Code : ARP 5015 SI

Project Title : Development of chemical-based control measures for the
management of Pebrine disease in Anthraea assamensis
Helfer

Project Period : January, 2021 to December, 2023

Funding Agency : Central Silk Board, Bengaluru

Budget Allocation : Rs. 19.92 Lakhs

Scientists Involved : Dr. Arun Kumar KP

Objectives : 1. Effect of different chemical disinfectants and antifungal
substances on survivability and infectivity of microsporidian
spores

2. Efficacy analysis and field application of chemical disinfectants
suitable for the management of pebrine disease

Summary of the achievements:

This project aims to develop therapeutic measures and generate technology for
integrated management of pebrine disease in muga culture on the basis of information
generated on the etiology and pathogenesis of microsporidian pathogen in muga silkworm.
Egg washing studies with different chemicals to avoid transovum infection.

Nosema spores like many species of microsporidian, in addition to being horizontally
transmitted, are vertically transmitted to the offspring of infected female hosts within or
on the surface of the eggs.

Pebrine-diseased eggs were collected and washed with 0.2% NaOCI and 3% Nirmool for
5 minutes and then washed under running tap water. Control was left without treatment.

The hatching percentage was found to be highest in 0.2% NaOCl treated low-density spore
load which is 45.6% followed by 0.2% NaOCl treated medium spore density 43.5%. Least
hatching was observed in control with high-density spore load. The hatching percentage
in 3% Nirmool-treated eggs decreased as the eggshell was washed off due to high-
concentration treatment.

A total of 201 cocoons were obtained of which 136 adult moths emerged. The maximum
number of cocoons were obtained in NaOCI treated batch i.e., 117 cocoons with the
highest number in 0.2% NaOCl treated low spore density of 60 numbers. Emergence was
also highest in 0.2% NaOCl treated low spore density of which 57 adult moths emerged.
The lowest cocoon number and emergence were observed in Control. 3% Nirmool
treatment was not successful in this experiment as the data obtained was not feasible.

Pebrine test was done on the emerged adult moths, 49% decrease observed in the 0.2%
NaOCl treated low batch followed by a 33.33% decrease in pebrine infection in the 0.2%
NaOCl treated medium spore density batch. Control 100% pebrine positivity was found.
3% Nirmool treatment was not successful in this experiment as the data obtained was not
feasible.
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e As the treatment with 3% Nirmool was not effective, the concentration of the treatment
was decreased to 2%. 10 g egg layings with high-density spore (NrH) and 6g egg layings
with low-density spore (NrL) were used for treatment. The hatching percentage was found
to be 43% for NrH and 42% for NrL. It was found that 3% Nirmool completely washed
off the eggshell exposing the inner membrane and making the embryo partially visible
hence affecting the hatching percentage as well as rearing of the hatched larvae, whereas
better results were obtained in treatment with 2% Nirmool.
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Pebrine test in different treatments of egg washing

Project Code : APS 5020 MI
Project Title : Commercial egg production technology for ericulture
Project Period : February, 2022 to January, 2024

Funding Agency : Central Silk Board, Bengaluru

Budget Allocation : Rs. 14.65 Lakhs

Scientists Involved : Dr. Mahesh D. S, PI
Dr. Lalitha Natarajan, Scientist D, EBSF, Topatoli, Co-PI
Dr. Arun Kumar KP, CI

Objectives : 1l.Standardization and selection of suitable egg-laying
devices 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 Standardized the suitable egg-laying device for commercial loose egg production,
which is less time-consuming, easy for oviposition handling, egg harvesting, washing,
disinfection, etc. with no significant difference in realized fecundity between the new
method and traditional practices.

e Standardized all the grainage techniques for the shortlisted egg-laying device and
mother-moth examination techniques (mass mother examination).
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e Standardized the early emerged moths’ preservation and their re-use.

e Uniformity in hatching is achieved up to 95% by using the black boxing technique,
synchronization of subsequent rearing performance, and reduced spinning duration.

e At EBSF, large-scale commercial loose egg production has been tested using the
selected egg-laying device and proved that there is no significant difference in realized
fecundity between the new method and existing practice.

e The economics of eri loose egg sheet-based grainage and kharika-based grainage have
been calculated.

Table 1: No significant difference in realized fecundity between Horizontal and
Vertical devices (Data from 100 moths /replication)

Trial 1 (g) Trial 2 (g)
Treatment

Day 1 Day 2 Day 3 NC Day 1 Day 2 Day 3 NC
T1-H-WW 32.89 21.26 11.89 65.26 31.67 19.66 10.58 62.11
T2-H-WoW 31.46 20.24 11.50 64.31 29.92 20.04 11.80 61.36
T3-H-PVC 31.09 21.34 11.26 64.57 29.66 19.98 10.56 60.90
T4-H-IB 32.23 21.00 10.74 64.29 29.42 20.31 10.26 60.59
T5-V-NN 30.05 22.33 11:53 64.15 28.38 20.13 11.40 59.83
T6- V-HC 31.27 19.98 11.92 64.01 28.67 21.44 10.84 60.17
T-7-Kharika 33.15 20,15 11.45 65.14 31.35 20.63 10.03 60.88
SE 0.89 0.90 D77 1.43 0.66 0.91 0.73 0.66

P value 0.23 0.54 0.94 0.99 0.59 0.86 0.62 6

Table 2: Time taken for placing moths (seconds) on Horizontal and Vertical devices
(Data from 100 moths /replication)

Trial 1 (Seconds) Trial 2 (Seconds)
Treatment
Day 1 Day 2 Day 3 Day 4 NC Day 1 Day 2 Day 3 Day 4 NC
T&;x- 119.75 119.00 131.50 106.00 156.92 124.50 111.50 136.75 90.50 142.75
I&;‘V 231.00 130.75 151.00 112.25 227.75 227.75 125.25 154.75 11225 23450

T3-H-PVC 22430 200.25 209.35 194.00 182.00 225.00 203.50 199.25 139.75 181.50

T4-H-IB 278.32 254.75 268.82 260.45 249.50 282.25 252.75 248.00 154.50 236.25

T5-V-NN 242.82 229.25 225.57 225.45 260.75 243.75 226.50 213.00 178.25 262.75

T6- V-HC 276.75 275.75 281.50 241.50 285.25 282.00 275.75 275.00 183.75 273.00

K!-:;I?i;ta 329.50 322.50 320.25 289.00 310.00 336.50 338.75 319.50 211.50 313.00
SE 8.76 9,51 8.44 12.65 7.28 6.62 5.38 6.56 7.40 5.53
pvalie | <9091 | c0.001* | <0.001* | <0.001* | <0.001* | <0.001* | <0.001* | <0.001* | <0.001* | <0.001*
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Table 3: Realized fecundity (g) in Sheet vs Kharika (With wing)

Treatment
Trials ’ T Stat P value
Kharika Sheet based
(c;%:la}n) 84.16 85.42 -0.54 0.30
Trial 2
(EBSF) 85.73 86.75 -0.33 0.37
Trial 3
(EBSF) 95.47 95.69 -0.07 0.47
Trial 4
(EBSF) 91.04 91,37 -0.17 0.43
(C;’é:sfm 84.61 85.2 -0.27 0.39
Tvisd B 101.13 101.72 -0.34 0.37
(EBSF) L . i i

Data from 150 moths/replication

Table 4: Realized fecundity (g) in Sheet vs Kharika (With wing)

Treatment
Trial T Stat P value
KH (150) mean WW (150) mean
Trial 1
(CMER&TI) 393.92 253.32 6.17
Trial 2
(EBSF) 394.38 237.72 6.35
Trial 3
(EBSF) 423,18 248.08 10.62
Trial 4 <0.000001*
(EBSF) 405.50 235.90 1141
Trial §
(CMER&TT) 400.70 231.62 6.04
Trial &
(EBSF) 377.44 241.08 7.40

Data from 150 moths/replication

»90% Eggs turned to bl
colour (8th day evening)

Uniform hatching on 11th day Black boxing on 8th day
(between 8 to 10 am) evening (between 5 to 8pm)

Uniformity @ 1st moultinfluenced Uniformity @ 2nd moultinfluenced
by synchronization in hatchi by sy ioninh
.

9

Figure 1: Black Boxing Schedules for Synchronization of Hatching in Ericulture
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Figure 2: Optimal hatching percentage is achieved with coupling durations ranging
from 8 to 10 hours
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Figure 3: Minimum 2 hours rest should be given at 5 °C for re-use of male moths
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Figure 3: Starched sheet-based loose egg production

Newly Sanctioned projects

Project Code
Project Title

Project Period
Funding Agency
Budget Allocation
Scientists Involved

Objectives

MOE 5030 SNC
Evaluation, Optimization and Popularization of Ericulture
Practices in Castor Growing Areas of Gujarat

March, 2024 to February, 2026

Central Silk Board, Bengaluru

Rs. 45.90 Lakhs

Dr. Mahesh, Scientist-C, PI (CSB-CMER&TI)

Dr. K Chandrakumara, Scientist-B-CI (CSB-CMER&TTI)
Mr. Suraj Pal, Scientist-D-CI (REC, Fatehpur)

Dr. Vijay N, Scientist-C-CI (CSB-CMER&TTI)

Kalyan Foundation, Palanpur, Gujarat

Mr. Satish Singh, Executive member-PI

Mr. Nitin Jaimini, Member-CI

1.To evaluate and optimize the Ericulture practices in castor-
growing regions of Gujarat state through the available

technologies and practices.

2.To propagate and promote Ericulture in castor-growing areas of
Gujarat state to augment farmers' income by raising awareness
and encouraging the adoption of efficient and sustainable

practices.

Summary of the findings/achievements: The project was recently coded (March

2024).
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CONCLUDED PROJECTS
Project Code : APR 5018 MI
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

Budget Allocation : Rs. 7.62 Lakhs

Scientists Involved : D. K. Jigyasu, CSB-CMER&T], PI (from 01.07.2022),

Subadas Singh, CSB-CMER&T]I, PI (upto 30.06.2022)
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 the rearing performance of muga
silkworm.

2.To study the various host plants separately and in
combination with the grainage performance of muga
silkworm.

Summary of the findings/achievements:

Muga silkworm rearing is conducted using two primary and two secondary food plants:
Som (Persea bombycina), Soalu (Litsea monopetala), Dighloti (Litsea salicifolia), and
Mejankori (Litsea cubeba), both individually and in combinations. The rearing and
grainage performance is evaluated during the Jethua (April-May 2023), Kotia (October-
November 2023), and Jarua (December 2023-January 2024) seasons. However, the
Aherua (June-July 2023) and Bodhia (August-September 2023) crops were not completed
due to unfertilized eggs and high temperatures and humidity in the previous crop. Results
are presented in Tables 1 to 8.

The performance of muga silkworms reared on different host plants is as follows:

Higher larval weight, cocoon weight, shell weight, pupal weight, silk ratio, and ERR
were observed in silkworms reared on Som, Soalu, and their combinations.

The highest mortality was recorded on Mejankari plants, while the lowest was on
Dighloti.

Hatching, pupation, and natural coupling rates were higher on Som and
combinations of Som and Soalu.

The highest fecundity was observed on Soalu.

Egg retention was lowest on combinations involving Mejankari.

The study concludes that the overall performance of muga silkworm rearing and
grainage was better on Som and in combination with Soalu. These findings suggest
that these combinations might be beneficial for enhancing the productivity of muga
silkworms and could be tested further in other locations with similar conditions.
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e Whereas, the combination found in the research may be tested at other locations at
the institute level where Som, Soalu and Dighloti host plants are available on a large
scale (OST).

Table 1: A pooled analysis of average data and Duncan Multiple Range Test of different
treatments in pre-seed Crops (Jarua seasons)

Treatments Larval Cocoon Shell Pupal Wt. | Silk Ratio Mortality ERR
Wt.(g) | Wt(g) | Wt.(g) (® (%) (%)
avg. avg. avg.

SOM (SM) 8.39° 4.88* 0.39* 4.5° 7.982 44,834 54.39*
SOALU (SL) 8.37° 4.41% 0.34% 4.07% 7.823b 52,170 50.39°
DIGHLOTI (DG) 6.330< 3.44bede 0.242 3.2bede 7.032bcd 37.00° 39.56
MEJANKARI (MJ) 5.32df | 333bcde | (212 3.13bede 6.2754 71.00° 36.95%
SM+SL 8.18% 4.293bc 0.34° 3.950b¢ 8.04% 47.33¢ 52.39*
SM+DG 6.18bcde 3.17%de 0.22° 2.95bcde 7.15%¢d 48.50b4 41.67°
SM-+MJ 5.10°f 2.86° 0.17% 2.7¢ 5.8¢ 73.00° 29.174%
SL+SM 7.90* 4.2283bcd 0.322 3.913bd 7.612b¢ 49.33bcd 51.28¢
SL+DG 5.26%f 3.05% 0.20* 2.85¢0de 6.623bcd 56.00° 40.500¢
SL+MJ 4.90f 2.92¢ 0.19? 2.73¢ 6.5320d 68.50* 34.11
DG+SM 6.84° 3.8(abede 0.25° 3.558bcde 6.7320cd 55.00 42.11°
DG+SL 6.50% 3.71bede 0.25° 3.473bede 6.75%d 55.67° 33.61«
DG+MJ 5.75bedet 2.99¢ 0.222 2.78% 7.23abed 75.83¢% 25.61°¢
MJ+SM 6.87° 3.82abcde 0.26* 3.56%0cde 6.92abcd 67.83% 40.500¢
MIJ+SL 6.69° 3.82abcde 0.26* 3.56%0cde 6.88abcd 68.5.0% 38.08"
MIJ+DG 5.50¢def 2.86° 0.17¢ 2.69° 6.01¢d 74.50* 25.67°
Grand Mean 6.50 3.60 0.25 3.35 6.96 59.60 39.75

CD (5%) 0.36 0.37 0.034 0.35 0.81 6.86 1.75

Table 2: A pooled analysis of average data and Duncan Multiple Range Test of different
treatments in pre-seed Crops (Jarua and Aherua seasons)

Treatments Fecundit | Hatchin | Pupatio | Natural | Mechanica | Potential | Realized Egg
y (No.) g (%) n (%) Couplin | 1Coupling | Fecundit | fecundit | retaine
g (%) (%) y(No) | y(No) | d(No,)
SOM (SM) 147b¢ 59.65% 86 28 72 168 145 23
SOALU (SL) 2102 52.628¢ 87 26 74 239 209 30
DIGHLOTI 107¢d 42.36% 80 15 85 123 101 23
(DG)
MEJANKAR 41¢ 41.82¢de 72 17 83 65 46 19
I (MJ)
SM+SL 148b¢ 52.29be 84 25 75 166 145 21
SM+DG 87de 42.04cde 76 14 86 102 87 15
SM+MJ 73de 48.9932bed 81 21 79 89 77 12
SL+SM 169 57.34% 82 24 76 183 162 21
SL+DG 114¢d 44.92¢de 81 22 78 124 109 15
SL+MJ 106°¢ 36.09¢ 75 13 88 115 106 9
DG+SM 72de 40.27% 77 14 86 95 81 14
DG+SL 120 46.69bcde 72 21 79 129 111 18
DG+M]J 73de 35.60° 72 0 100 91 72 19
MJ+SM 82de 40.49% 78 9 91 94 79 15
MJ+SL 984 40.77% 79 17 83 121 104 17
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MIJ+DG 754 36.69¢ 62 0 100 &9 69 20
Grand Mean 108 4491 78 17 100 124 106 18

Table 3: Pooled analysis of average rearing data and Duncan Multiple Range Test of
different treatments in Seed Crops (Chatua and Bhodia seasons)

Treatments Larval Cocoon Shell Wt. | Pupal Wt. | Silk Ratio | Mortality ERR
Wt(® | Wt@ | (@ave ) (%) (%)
avg. avg.

SOM (SM) 7.180 4.77% 0.43* 4.34ab¢ 8.95% 27.65% 53.45%
SOALU (SL) 8.52% 4.83® 0.41%® 4.58® 8.35% 29.95¢ 44,55
DIGHLOTI 6.52¢keh 3.68¢kh 0.25¢ 3.43%h 6.62¢ 22.62¢ 37.334
(DG)
MEJANKARI 5.85 3.43¢ 0.23¢f 3.20¢ 6.703¢ 65.17% 34.784
M)
SM+SL 7.26% 5.13% 0.36 4.78* 6.928% 28.72% 38.00%
SM+DG 6.27¢hi 3.21h 0.23¢f 2.98" 7.162b 43.28¢ 32.114
SM+MJ 6.04hi 3.89dcte 0.27% 3.63¢cte 6.86% 78.40° 21.77"
SL+SM 7.40° 4,320 0.33¢ 3.98¢de 7.7428b¢ 33.62¢ 47.45%
SL+DG 6.63° 4.723b¢ 0.32¢ 4.40%¢ 6.737% 44.00¢ 24.44°
SL+MJ 6.29¢ehi 4.2]cd 0.27% 3.94¢cdef 6.335¢ 76.33° 23.78¢
DG+SM 6.92¢0de 3.820cte 0.26% 3.56% 6.808 30.78< 35.894
DG+SL 6.10h 3.820cte 0.284% 3.55¢k 7.237b 35.72¢ 26.11¢
DG+MJ 5.961 3.52fh 0.23¢f 3.29¢h 6.632¢ 67.50° 32.45%
MJ+SM 6.43%hi 4.194% 0.284% 3.9 ¢def 6.635% 61.27¢ 38.56%
MIJ+SL 6.784t 4.35b 0.21"% 4.14b 4.63¢ 76.67° 23.44"
MJ+DG 5.77 4.04%f 0.17¢ 3.88edef 4.053¢ 78.05° 22t
Grand Mean 6.62 4.12 0.28 3.85 6.78 49.98 33.50
CD (5%) 0.41 0.44 0.047 0.43 1.11 5.38 5.24

Table 4: Pooled analysis of average grainage data and Duncan Multiple Range Test of
different treatments in Seed Crops (Chatua and Bhodia seasons)

Treatments | Fecundity | Hatching | Pupation | Natural | Mechanical | Potential | Realized Egg
(No.) (%) (%) Coupling | Coupling | Fecundity | fecundity | retained
(%) (%) (No.) (No.) (No.)

SOM (SM) 143° 60.33* 86 33 67 169 143 26
SOALU (SL) 170° 52.67%¢ 85 28 72 198 170 28
DIGHLOTI 111 32.00¢ 77 19 81 135 112 24
(DG)

MEJANKARI 111 46.333%cd 71 24 76 129 111 18
(M)

SM+SL 120" 39.50¢ 89 28 72 145 121 25
SM+DG 112¢ 52.00%¢ 74 9 91 132 113 20
SM+MJ 105¢d 54.832¢ 81 13 87 128 105 23
SL+SM 135° 57.00%® 79 28 72 162 136 26
SL+DG 126 41.33bd 74 13 87 148 127 22
SL+MJ 964t 44.33abed 62 8 92 113 97 17
DG+SM 1094 32.504 81 23 77 127 110 17
DG+SL 123b 40.00¢ 70 22 78 143 123 20
DG+MJ 95det 48.1780cd 75 22 78 120 96 24
MJ+SM 87t 40.17¢ 77 15 85 108 87 22
MJ+SL 1064 38.50% 70 0 100 123 106 17
MJ+DG 75t 41.00b 62 0 100 95 75 20
Grand Mean 114 45.02 76 18 82 136 114 22
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Table 5: Pooled analysis of average rearing data and Duncan Multiple Range Test of
different treatments in Commercial Crop (Jethua season, April-May)

Treatments Larval Wt. Cocoon Shell Wt. Pupal Wt. | Silk Ratio Mortality ERR
() avg. Wt. (g) (g) avg. ® (%) (%)
avg.

SOM (SM) 10.17* | 6.22° 0.51° 5.712 8.31% 42.67°¢ | 57.00
SOALU(SL) | 10.42* | 6.37% 0.572 5.80° 8.96 49.17°¢ | 50.50°
?Dlg;{wTI 7.64%4ef | 4 84¢feh | 33¢d 4,524 6.784 35.00° | 45.33¢
XAEJJ)ANKARI 8.01¢d 4.50%n 10319 4.2¢t 6.75¢ 67.33% | 34.17¢f
SM+SL 9.22b 5.76° 0.49° 5.27° 8.55% 50.67° | 49.33%
SM+DG 6.63" 4.10! 0.30% 3.8f 7.40% 43.17% | 25 17N
SM+MJ 6.42" 428t 0.28%" | 4.01F 6.82¢ 80.00° | 22.33
SL+SM 8.89° 4,894t | 0.37° 4,524 7.73b¢ 50.17¢¢ | 55.17%
SL+DG 6.89¢" 4.80°fh | 0.27d¢f | 4 534 5.64¢ 42.67°% | 40.67¢
SL+MJ 7.34°%f | 435 0.32¢d 4,04 7.26% 71.83% | 29.33¢h
DG+SM 8.14¢ 5.27¢ 0.37¢ 4.91%4 | 6.94% 43.17%% | 37.00%
DG+SL 7.534%t 14477 | 0314 4.17° 7.28% 39.83% | 533N
DG+MJ 7.191% 4.89%f | 025 4.65¢ 5.08¢f 73.00% | 27.67&h
MI+SM 7.79% | 520 | (304 4.93bd | 573¢ 69.83% | 36.17%
MI+SL 7.76% | 5.41b° 0.284¢f | 5.14b¢ 5.10°f 69.50° | 31.17%
MI+DG 6.83¢" 5.07¢4¢ | 0.22f 486 4.22f 68.33% | 27.17¢hi
Grand Mean 7.93 5.03 0.34 4.69 6.78 56.02 37.09
CD (5%) 0.09 0.35 0.036 0.34 0.75 8.72 4.19

Table 6: Pooled analysis of average grainage data and Duncan Multiple Range Test of
different treatments in Commercial Crop (Jethua season, April-May)

Treatments Fecundity | Hatching | Pupation | Natural Mechanical | Potential | Realized | Egg
(No.) (%) (%) Coupling | Coupling Fecundity | fecundity | retained
(%) (%) (No.) (No.) (No.)

SOM (SM) 157° 69.23* |93 28 72 180 158 23
SOALU (SL) | 170* 71.64* | 90 26 74 196 170 26
DIGHLOTI 112¢% 53.48% | 82 14 86 137 112 25
(DG)

MEJANKARI | 122°¢ 52.11° | 71 16 84 150 123 27
(MJ)

SM+SL 105¢ 68.22* |92 23 77 127 105 22
SM+DG 76M 51.31° | 53 9 91 94 76 18
SM+MJ 39 49.85° | 82 18 82 59 40 19
SL+SM 118 72.112 86 24 76 139 119 21
SL+DG 44 42.06% | 86 10 90 57 44 13
SL+MJ 66! 40.63%% | 71 13 87 85 67 18
DG+SM 89 43.22¢ | 89 13 87 109 89 20
DG+SL 89 51.64° | 62 14 86 110 90 21
DG+MJ 509 37.65% | 76 0 100 73 51 22
MJ+SM 94f 44.15°¢ 79 12 88 117 95 23
MJ+SL 500 41.97¢ | 82 5 95 75 50 25
MI+DG g4eh 36.37° | 62 0 100 114 84 30
Grand Mean 92 51.60 78 14 86 114 92 22
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Table 7: Pooled analysis of average rearing data and Duncan Multiple Range Test of
different treatments in Commercial Crop (Kotia season, October-November)

Larval Wt.| Cocoon Wt. | Shell Wt. | Pupal Wt. | Silk Ratio | Mortality
Treatments ERR (%
@avg. | @avg | @avg | (@ (%) (%) ()

SOM (SM) 10.55% 7.382 0.572 6.82° 7.82be 48.834 51.702
SOALU (SL) 9.67b 5.78¢ 0.48b 5.3¢ 8.522 53.83¢d 44.25b
DIGHLOTI (DG) 7.37¢fe 4.89¢f 0.35¢f 4.54¢ 7 26bede 35.5¢ 34.26%
MEJANKARI (MJ]) | 6.94 4.131 0.29¢ 3.84¢8 7.04bede 73.17% | 27.74°fh
SM+SL 10.05% 6.57° 0.46% 6.11° 7.]bede 59.17¢ 41.26
SM+DG 8.264 5.374 0.42¢d 4.95¢d 7.912b¢ 514 37.20¢
SM+MJ 6.81¢ 456 0.35¢f 4.21¢% 7 772bed 67.83% | 30.74%f
SL+SM 9.26¢ 5.024e 0.38def 4.644% 7.642bed 50.54 43.26"
SL+DG 7 42¢f 4,57"ehi 0.36°f 4.20¢fe 7.7758b¢ 39.83¢ 32.24df
SL+MJ 6.98' 4.63¢eh 0.29¢ 4.34¢f 6.1° 72.17% | 26.76%"
DG+SM 8.18¢ 4.95¢f 0.341¢ 4.619% 6.86%4¢ 40.5¢ 34244
DG+SL 7.724e 4.98def 0.44¢ 4.58d 8.052 35.17¢ 30.25¢
DG+MJ 6.73¢ 4.22h 0.33f% 3.89¢ 7 7742b¢ 75.83% 23.75¢h
MJ+SM 8.07¢ 4.79¢% 0.341 4.46°° 7.08bede 72.5% 26.24%h
MJ+SL 7.944de 4.87¢f 0.35¢f¢ 4.52¢f 7 .2/7bede 71.83% | 27.26%"
MJ+DG 6.74¢ 4 4ehi 0.29¢ 4.11% 6.564¢ 77.5% 21.21h
Grand Mean 8.04 5.07 0.37 4.70 7.40 57.82 33.28
CD (5%) 0.51 0.35 0.04 0.35 0.93 5.47 5.63

Table 08: Pooled analysis of average grainage data and Duncan Multiple Range Test of
different treatments in Commercial Crop (Kotia season, October-November)

. Natural Mechanical | Egg retained | Fecundit Hatchin
Treatments Pupation (%) Coupling (%)|Coupling (%) g8 (%) (No.) y (%) g
SOM (SM) 85 35 65 10 1822 73.06*
SOALU (SL) 82 27 73 10 2032 61.68¢
DIGHLOTI (DG) 81 0 100 12 108°"e 57.770d
MEJANKARI (MJ) 71 17 83 16 106°2 55.63¢de
SM+SL 73 27 73 11 168 58.8604
SM+DG 68 0 100 10 147¢d 53.49¢de
SM+MJ 61 17 83 19 106°f 47.734
SL+SM 78 33 68 10 176%%¢ 68.75%®
SL+DG 65 0 100 12 1279f 52.320de
SL+MJ 54 0 100 12 90 46.61%
DG+SM 62 42 58 13 118def 47.87%
DG+SL 61 25 75 11 133de 50.36°4¢
DG+MIJ 58 50 50 11 101¢fe 51.12¢de
MJ+SM 53 25 75 12 104¢e 51.31¢de
MJ+SL 51 50 50 15 9012 45.56%
MJ+DG 63 0 100 19 77¢ 43.91°¢
Grand Mean 67 22 78 10 127 54.12
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Muga silk cocoons produced from different host plants

Project Code
Project Title

APR 5022 MI

Evaluation and popularization of improved technologies

developed in the field of Muga, Eri and Oak sector for
Northeastern India (for validation of technology at CSB
institutes/ RSRSs/ DoS units etc.)

Project Period
Funding Agency
Budget Allocation

Scientists Involved

March 2021 to February 2024
Central Silk Board, Bengaluru

Rs. 36.02 Lakhs

D. K. Jigyasu, CSB-CMER&T]I, PI

Cls: Suraj Pal, REC, Fatehpur, Uttar Pradesh; Reeta

Luikham, CSB-CMER&TI;

James T Keisa, CSB-

CMER&TI; Yumnam Debaraj, RSRS, Imphal; L. Somen
Singh, RSRS, Imphal; Bidyut Nath Choudhury, RSRS Boko;
SAS Rahman, RSRS Boko; Diganta Mech, CSB-CMER&TI,
Aftab A Shabnam, CSB-CMER&TTI; Sinam Subharani Devi,
RSRS, Imphal; Arun Kumar KP, CSB-CMER&TI; Kh.
Subadas Singh, RSRS, Imphal; Vijay. N, CSB-CMER&TI,
Mahesh D S, CSB-CMER&TI; Manjunath R N, CSB-
CMER&TTI; Abhishek Singh, CSB-MESSO

Objectives N

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.
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Summary of the findings/achievements:

10 OSTs and 11 OFTs have been carried out as per milestones and season/crop-wise at the
Institute’s and farmer’s level.

e Multi-location trials of muga breeds CMR-1 & CMR-2 were conducted at six test
centres during two commercial seasons in 2022 and 2023. Muga breeds CMR-1 and
CMR-2 did not show significant improvement in the characters studied (except for a
few comparisons). Also, the characteristics were not better than set norms/benchmarks.

e [t was observed that larval weight and cocoon weight of cross hybrids i.e. GBS x GBZ
and YP x GBZ were found to increase as compared with the C2 breed (Control).
However, there was no significant difference between hybrids. The overall
performance showed that the C2 breed was found better in terms of ERR, shell weight,
and shell ratio in comparison with cross hybrids.

e Under the development of seed preservation technology for the Muga silkworm, 71 &
72% of the hatching percentage recorded in 18 days preserved muga seed against the
control of 82 & 79%.

e Validation of Muga silkworm egg treatment for uniform hatching and higher
survivability of young larvae was conducted at four locations. The OST trials have
concluded, indicating that the heat-treated batch did not exhibit superior observations
in terms of uniform hatching, hatching (%), survivability (%), and ERR (%) percentage
compared to the control.

e Rearing management of Muga silkworm in cooler regions during summer was
conducted at Koraput, Orissa, Chintapalle, Andhra Pradesh, Kaying, Arunachal
Pradesh, Kalimpong, West Bengal, Jorhat — Control (Warm region). The results
showed that muga can be reared outside of the Northeast region and these areas can be
exploited for seed and pre-seed rearing during June-Sep.

e Under the trial of formulated volatiles application for enhancing egg laying capacity
of Muga silk moth during the commercial crop, 11.4% improvement was recorded in
blend treated batch as against the control of 12.8% egg enhancement per kg of cocoons.

e Trials of formulated volatiles application for enhancing egg laying capacity of Eri silk
moth during commercial crop were carried out at two locations. Around 10-11%
improvement was recorded in blend treated batch as against the control.

e On-station trials of Muga Super Cook formulation were conducted in nine locations.
The results are in co-relation with the outcome of the project and will be taken further
for wider popularization among the beneficiaries (through OFT under Action Plan
2024-25).

e On-station trials of Honey comb mountages for Muga cocoons were conducted and
compared with traditional jali (dry leaves of plants). Results highlighted the 90%
Cocoonage, 497 m filament length and 50.30% recovery of silk.
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More than 9000 seedlings of the superior host plants of muga and eri silkworm have
been supplied to 256 beneficiaries in upper and lower Assam and Nagaland. This has
supported augmenting the plantation of superior host plant accessions at farmers’ fields
of about 20 acres. More than 86% of seedlings were successfully established at farmers'
fields.

The completed trials have revealed a significant improvement of 20-40% in hatching
rates with the new Eri egg incubation device compared to the control batch. This
notable enhancement can be attributed to the maintenance of optimal temperature and
humidity levels within the new device. These findings align closely with the
observations made during the project's investigation into egg incubation.

Under the trial of technology to control the bacterial flacherie disease in Muga
silkworm, 50 farmers have been covered and recorded an improvement in ERR to
27.5% as against 22.9% control.

Conducted on-site demonstrations of eri chawki worms in various regions of Assam and
Nagaland. Recorded a significant increase in cocoon yield in chawki-reared batches (over
20%) compared to conventional rearing practices adopted by farmers in the same region.

On Station Trials

Mai DOS
SI.  [Name of the Technology s:un RSRS . Findings
Institute Units
. . . The new breeds CMR-1 and
Multi-location trials of CMR-2 were on par with the
| | mugabreeds CMR-1& | 01 | 05 | - n P
farmer cultivated muga
CMR-2 .
silkworms.
With  race  purity and
. . . infections, valuable insights
Multi-location trials of . .
2 ) 01 - 09 | were gained, paving the way
Eri breeds/crossbreeds
for more refined and successful
future studies.
The trial ising t
Popularization of Erl further popularize Eri C2 breed
ulariz
3 C2 breed and Borduar -- 02 03 pop :
: . and borduar eco-race in
eco-race in Manipur )
Manipur.
Devel t of d .
r:zrii?;f of see 85% hatching was observed by
4 p 02 - - following the recommended
technology for Muga seed preservation technolo
silkworm P &y
Validation of muga The batch of muga eggs
5 silkworm egg 03 01 subjected to heat treatment did
treatment for uniform not exhibit positive outcomes
hatching and higher in terms of uniform hatching
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survivability of young and survivability compared to
larvae the control batch.
Rearing management The cooler regions in
of Muga silkworm in Mizoram, Arunachal and
6 . . 01 05 - ) o
cooler region during Odisha can be utilized for seed
summer rearing during summer months.
Trial of formulated The trials were promising to
volatiles  application further adopt the application of
7 for enhancing egg 01 01 the volatile formulation in
laying  capacity of enhancing egg laying capacity
Muga moth during in Muga moth.
commercial crop.
Trial of formulated . .
. L The trials were promising to
volatiles  application ..
for  enhancin . further adopt the application of
8 . . & gg. 01 01 - the wvolatile formulation in
laying capacity of Eri enhancing egg laying capacit
moth during . . 8 88 JayIng Capacty
] in Eri moth.
commercial crop.
The formulation was effective
9 Trial of Muga Super 0 0 05 in cooking and improved
Cook formulation reeling performance in Muga
COCOONS.
In 1 le trials, th
Trial of Honey comb flatge seale s, ©
10 01 01 00 | cocoons produced were at par
mountages for Muga . .
with other techniques.
On Farm Trials
S1 Name of the Technology No. of Findings
stakeholders
| Popularization of Kesseru Eri A total of 2515 superior variety of
host plant HF005 and HF008 host plants seedlings  were
) Popularization of Borpat Eri distributed to farmers.
host plant 400
Popularization of other host
3 | Pants (Som, Dighloti and
Castor)
. . 15-20% improvement in hatching
Evaluation and popularization ) ; : ) )
4 . . . . 30 in new eri egg incubation device
of Eri egg incubation device
over the control.
F lati fi trolli .
ormu. aton or‘ C(.)n o 1gg Average ERR improved to 27.5%
5 | bacterial flacherie disease in 50 . .
. as against 22.9% in control.
Muga silkworm
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Popularization of eri chawki

Significant increase in the cocoon
yield in chawki reared batch

i hnol i h 1
6 ;er::;fs ﬁteelfl nology In the 00 (>20%) over the conventional
rearing carried by the farmers.
Establishment & Rearing performance of C-27 breed
o S. E.: recorded 36-41 cocoons per dfl as
7 | popularization of new breed 15 . .
C27among farmers against 27-30 cocoons per dfl in A.
’ proylei (control).
Validation O.f use.: of PET First trial is conducted at 3
8 | bottles for uzi trap in oak tasar 30 .
silkworm rearing locations and covered 20 farmers.
Validation of use of Sodium Rearing  performance of ~0.2%
h hlorite for ced sodium hypochlorite treated lot
9 tr};ggrfen:) against C;iger lian d 15 recorded 38-43 cocoons per dfl as
disease of oak tasar silkworm against 26-30 cocoons per dfl in
' control.
Validation of IPM techr.lology Recorded 70-75 % reduction of
10 | for control of uzi fly in oak 15 . . .
tasar culture insect pest infesting Q. serrata.
Validation  of use  of Percentage of uzi infestation
11 | Biopesticides for control of 15 recorded was 5 to 7 % with IPM as

insect pest infesting Q. serrata.

against 12 to 16 % in control.

54




CSB-CMER&TI, Lahdoigarh Annual Report 2023-24

ONGOING PROJECTS
Project Code :  AIP-05013-SI
Project Title : Impact of elevated CO: and Temperature in muga
Silkworm and its primary host plants
Project Period :  March 2020 to February 2025
Funding Agency : Central Silk Board, Bengaluru
Budget Allocation : Rs. 44.72 Lakhs

Scientists Involved : D. K. Jigyasu, PI

Amit Kumar, CI (Pl up to 31.07.2022)
Aftab A. Shabnam, CI
G. Subramanyam (CI up to 26.07.2021)

Objectives : 1. To assess the influence of elevated CO» and temperature on

growth and yield attributes of the 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 silkworm rearing
under the changing environmental scenario in Assam.

Summary of the findings/achievements:

>

Treatment of elevated CO> (550 ppm) and elevated temperature (1.5 °C + ambient)
on Som plants is given as per revised milestones.

The treatments are proceeding according to the established plan, and continuous
monitoring and data recording are continued. Leaf area damage of som plants was
recorded under the OTCs.

The seed crop rearing performance of muga silkworm was carried out in the Bhodia
(August-September, 2023) and Jarua (January-February 2024) crops seasons.

Changes in biochemical properties of the muga silkworm, cocoon and seed
production have been recorded.

The data reveals distinct patterns in silkworm rearing and grainage performance under
different treatments i.e. OTC-1 (CO,), OTC-2 (Temp), OTC-3 (eCO,+Temp) and
OTC-4 (Control).
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Elevated CO; at 550 ppm in OTC-1 shows moderate larval and cocoon weights across all
rearings, with relatively high mortality and varying ERR. Elevated temperature in OTC-
2 (1.5 °C + ambient) showed improved cocoon and shell weights compared to eCO- alone,
with lower mortality rates and ERR (Fig. 1 and 2). OTC-3 (eCO2+Temp), consistently
produced higher cocoon and shell weights, higher shell ratios, and the lowest mortality
rates have been recorded, indicating a synergistic effect beneficial for silkworm rearing.

In control OTC-4, the highest larval weights were recorded but showed mixed results in
terms of cocoon weight, shell weight, and shell ratio. Mortality rates are generally higher,
and ERR is more variable.

After the completion of three rearing experiments, it is suggested that a combination of
elevated temperature and elevated CO> may provide the most favourable conditions for
Muga silkworm rearing, optimizing cocoon and shell production while maintaining lower
mortality rates.

The leaf area damage (LAD %) of Som plants leaves is recorded after the treatment of 6
months, 12 months and 18 months in the Open Top Chambers (OTCs) (Fig. 3). The results
indicate that OTC-3 (eCO2+Temp) consistently experiences the highest leaf area damage
across most treatment durations, suggesting it is the most susceptible to disease and pest
incidence. The OTC-4 (control) shows variability, initially having the least damage but
increasing significantly over time. The LAD in OTC-1 (eCO) appears to improve over
time, with reduced damage by the 18-month mark, while OTC-2 shows a steady increase
in leaf area damage, peaking at the 18-month treatment.

Plant growth attributes of Som plants in OTCs have been recorded and found that
significant reductions in protein content across all OTCs, with the least impact under
control OTC. After the 12 months of treatments, variability in protein content changes,
with increases observed under elevated temperature in OTC-2 (1.5 °C + ambient).

These results highlight the influence of elevated CO; and temperature separately and in
combinations on carbohydrate accumulation in Som plant leaves over time, with notable
differences in how each OTCs affects carbohydrate stability and overall plant health (Fig.
4). The carbohydrate content is increased in all chambers with highest increase showing
in control (OTC-4) chamber.

Carbohydrate content generally continued to increase, particularly under CO: treatment
(OTC-1) and ambient conditions (OTC-4), though temperature stress (OTC-2) resulted in
a reduction after one year of treatment.

After 18 months of treatments on Som plants, CO: treatment (OTC-1) showed the highest
carbohydrate levels, followed by combined CO: and temperature treatment (OTC-3).
Temperature treatment (OTC-2) showed a slight recovery, while ambient conditions
(OTC-4) exhibited a significant reduction.
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Fig.: Graph showing the (1) effective rate of rearing (%), (2) mortality (%), (3) leaf area damage
(%) and (4) carbohydrate content in Som plants leaves under the different treatments and
control. Results were compared between different seed crop seasons and open tom chambers.
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Project Code
Project Title

Project Period
Funding Agency
Budget Allocation

Scientists Involved

Objectives

Annual Report 2023-24

PIB 05025 SIC

Characterization and evaluation of soalu (Litsea
monopetala) accessions for muga silkworm (Antheraea
assamensis) rearing

February 2024 — February 2027
Central Silk Board, Bangalore
57.82 Lakhs

O. P. Patidhar, PI
Aftab A. Shabnam, CI
D. K. Jigyasu, CI

1. Collection and maintenance of different ecoraces and strains
of Eri silkworms.

2. Genotyping by Sequencing of selected ecoraces and strains of
eri silkworms.

3. Analysis of SNP data for use in different downstream
applications for the improvement of Eri silkworm.

Summary of the findings/achievements: The project was recently coded (February 2024).

Project Code
Project Title

Project Period
Funding Agency
Budget Allocation
Scientists Involved

Objectives

PIT 05029 SIC

Development of clonal propagation methods in Borpat
(Ailanthus grandis L.) for its mass multiplication.

March 2024 — February 2027

Central Silk Board, Bangalore

57.82 Lakhs

Arun Kumar KP, PI

Bitupan Das, CI

Mahesh DS., CI

1. Collection and maintenance of different ecoraces and strains
of Eri silkworms.

2. Genotyping by Sequencing of selected ecoraces and strains of
eri silkworms.

3. Analysis of SNP data for use in different downstream
applications for the improvement of Eri silkworm.

Summary of the findings/achievements: The project was recently coded (March 2024).
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ONGOING PROJECTS:

Project Code : AIT 05024 EF

Project Title : Advanced level Institutional Biotech hub at CMER&TI,
Jorhat. Phase (II)

Project Period : February 2023 — February 2026

Funding Agency : Dept. of Biotechnology, Govt. of India

Budget Allocation : 57.82 Lakhs

Scientists Involved ¢ Arun Kumar K.P., PI
Bitupan Das., CI
Mahesh DS., CI

Objectives : 4. Collection and maintenance of different ecoraces and strains

of Eri silkworms.

5. Genotyping by Sequencing of selected ecoraces and strains of
eri silkworms.

6. Analysis of SNP data for use in different downstream
applications for the improvement of Eri silkworm.

Summary of the achievements:

Survey and collection of ecoraces

Nine ecoraces of Eri silkworm 1.e. Lakhimpur (SR012), Kokrajhar (SR014), Borduar (SR001),
Dhansiripar (SR020), Diphu (SR010), Mendipathar (SR005), Titabar (SR002), Lahing
(SR008) and Namti have been collected and rearing of the collected silkworms is going on at
the Institute.

Purification of strains from the collected ecoraces

Each of the strains from the collected ecoraces was purified using the cellular rearing method
and is maintained separately at the Institute. (Figure 1)

Collection of wild eri (Samia canningi) cocoons.

During the field surveys, wild eri (S. canningi) silkworms were collected and reared at the
institute. Grainage was conducted from the collected cocoons after rearing. The silkworms are
currently being maintained at the institute. (Figure 2)

Identification of default larval phenotype

From the experiments conducted during rearing, it was found that the default larval
colour of eri silkworm is Yellow and the gene responsible for it is recessive. In the case of
larval markings, the plain phenotype is the default and recessive. The larval phenotype Yellow
Plain gets expressed only when no gene for Greenish Blue colour and Spotted / Zebra larval
marking is present. (Figures 3 and 4). Eri silkworms with small dots on the body were observed
from Namti and Diphu ecorace (Figure 5A) and silkworms with small dots on the legs were
observed from the Diphu ecorace (Figure 5B) both of which were not reported earlier.
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Training and outreach activities

Training programs have also been conducted as per the work plan. Two 5-day in-
house molecular biology training programs for postgraduate students of PG colleges in
the upper Assam area during this financial year were conducted. A five-day biotechnology
training program for postgraduate college faculty members in the upper Assam region was
also conducted. However, an outreach program centred around tissue culture plant
entrepreneurship development could not be conducted due to the election code of conduct.
Hands-on training sessions on Agarose gel electrophoresis, DNA extraction, Plasmid
DNA extraction, Restriction digestion, and Reverse transcriptase PCR were conducted
and lectures on subjects like Biotechnology in sericulture, Tissue culture techniques, gene
manipulation technique, biological sequence analysis, and marker-assisted selection were
also presented to the participants. Guest lecturers from CSIR- NEIST, Jorhat and RFRI,
Jorhat gave talks on biological sequence analysis, gene manipulation techniques and tissue
culture techniques. Apart from guest lecturers house scientists of CSB-CMER&TT also
delivered talks on Biotechnology in sericulture, Marker Assisted Selection, Gene
manipulation techniques and biological sequence analysis.

¥ A e E “ o gt gl " " F ;.g
N o i
A) Yellow Plain, (B) Yellow Spotted, (C) Yellow Zebra, (D)
Greenish Blue Plain (GBP), (E) Greenish Blue Spotted (GBS), (F) Greenish Blue Zebra (GBZ).

Cocoon collected from (A) Wild eri silkworm (Samia canningi) and (B) Domesticated eri
silkworm (Samia ricini)
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Yellow Plain (YP) Greenish Blue Plain (GBP) Greenish Blue Plain (GBP)
Larval Body Colour Blue is dominant and Yellow is the default color.

larval body and (B) Small dots on the legs.
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ONGOING PROJECTS: (Newly initiated projects)

Project Code
Project Title

Project Period
Funding Agency
Budget Allocation
Scientists Involved

Objectives

SPR 5026 SIC

Development of suitable Muga and Eri based Integrated
Farming System (IFS) for North East India

February 2024 to July 2026

Central Silk Board, Bengaluru

Rs. 35.80 Lakhs

Diganta Mech, PI

Vijay N, CI

1. To identify muga and eri based IFS at farmers level in
different locations of North East India.

2.To develop suitable muga and eri based IFS model through
assessment of yield and economics per unit area.

Summary of the findings/achievements: The project was recently coded (February

2024).

Project Code
Project Title

Project Period
Funding Agency
Budget Allocation
Scientists Involved

Objectives

MOE 5027 SIC

Economic analysis of Tapioca based Eri-culture in Assam
& Nagaland

March 2020 to February 2024

Central Silk Board, Bengaluru

Rs. 13.50 Lakhs

Vijay N, PI

Diganta Mech, CI

1.To assess the impact of different percentage of leaf
utilization on tuber production and eri rearing performance
in Assam & Nagaland.

2. Economic analysis of tapioca cultivation with respect to eri
culture.

Summary of the findings/achievements: The project was recently coded (March

2024).
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EXTENSION COMMUNICATION PROGRAMMES OF
CMERTI LAHDOIGARH FOR 2023-24

Organization of Vanya Reshom Krishimela

In the year 2023-24, the Central Muga Eri Research & Training Institute
(CMER&TI) in Lahdoigarh organized two significant Vanya Reshom Krishimelas in
Assam to promote awareness and adoption of the latest technologies among muga and eri
farmers. These events were strategically held in two different districts to maximize
outreach and impact. CSB-CMER&TI honoured progressive farmers from each district
for their outstanding contributions to the sericulture industry. These acknowledgements
served to motivate other farmers by showcasing the tangible benefits of adopting
advanced sericulture practices. The recognized farmers shared their success stories and
techniques, providing practical insights and inspiration to their peers.

Krishimela in Khowang, Dibrugarh District

The first Krishimela was held on January 24, 2024, in Khowang, located in the
Dibrugarh district. This event was a resounding success, drawing over 500 participants,
including eri and muga farmers, entrepreneurs, officials from the sericulture department,
social workers, and other stakeholders. The primary goal was to introduce and disseminate
the latest advancements in sericulture to enhance productivity and sustainability. The high
turnout reflected the strong interest and commitment of the local community to the
sericulture industry.

Krishimela in Sukafa, Charaideo District

Following the success in Dibrugarh, the second Krishimela took place on February
19, 2024, at Sukafa in the Charaideo district. This event saw the participation of 250
farmers, who were eager to learn about innovative practices and technologies to improve
their sericulture operations. The event provided a platform for knowledge exchange and
networking among farmers and industry experts.

RSRS, Boko's Krishimela in Nongpoh, Meghalaya

Additionally, the Regional Sericulture Research Station (RSRS) in Boko
organized a Reshom Krishimela in Nongpoh, Meghalaya, on February 8, 2024. This event
attracted over 200 farmers, further extending the reach of technological advancements in
sericulture to a broader audience. The Nongpoh Krishimela emphasized the regional
diversity in sericulture practices and addressed specific local challenges faced by farmers
in Meghalaya.
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KRISHI MELA OF CSB-CMER&TI, LAHDOIGARH AT DIBRUGARH
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ORGANIZATION OF WORKSHOPS

In celebration of the Platinum Jubilee of the Central Silk Board in 2023-24, the
Central Muga Eri Research & Training Institute (CMER&TTI) in Lahdoigarh organized a
series of impactful events aimed at advancing the sericulture industry and empowering its
stakeholders.

Workshop on "Empowering Women Entrepreneurs in Eri Culture"

On November 29, 2023, CSB-CMER&TI hosted a significant workshop titled
"Empowering Women Entrepreneurs in Eri Culture." This event aimed to support and
uplift women engaged in eri culture, recognizing their vital role in the sericulture industry.
Approximately 200 women farmers from various regions participated actively,
showcasing their enthusiasm and commitment to enhancing their skills and knowledge.
The workshop featured sessions on advanced eri culture techniques, business
management, and sustainable practices, delivered by experts in the field. The event also
included interactive discussions, practical demonstrations, and networking opportunities,
enabling the participants to share their experiences and learn from each other. By focusing
on women's empowerment, CSB-CMER&TI aimed to foster gender equality and
encourage more women to take up leadership roles in the sericulture sector.

N J
Workshop held at the institute on November 29, 2023

£
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Workshop on Challenges and Opportunities in Muga and Eri Culture

Brainstorming Workshop on Challenges and Opportunities in Muga and Eri
Culture

CSB-CMER&TT organized a brainstorming workshop on the "Challenges and
Opportunities in Muga and Eri Culture" in Jorhat on March 12, 2024. This workshop
brought together over 60 participants, including experts from various sericultural fields,
scientists from the Central Silk Board (CSB), officers from the Department of Sericulture
(DoS), university faculty members, and progressive farmers. The diverse mix of attendees
facilitated a comprehensive and multifaceted discussion on the current state of muga and
eri culture. Key topics included innovative farming techniques, pest and disease
management, market expansion strategies, and policy recommendations to support the
industry. Participants engaged in collaborative sessions to identify practical solutions to
existing challenges and explore new opportunities for growth. The workshop's outcomes
included actionable insights and strategic plans aimed at enhancing the productivity and
sustainability of muga and eri sericulture.
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EXTENSION COMMUNICATION PROGRAMS

In the year 2023-24, the Central Muga Eri Research & Training Institute (CMER&TI)
and its nested units executed an extensive Extension Communication Programme,
significantly contributing to the education and empowerment of farmers across the
northeastern states of India. Beyond the notable Reshom Krishmela and specialized
workshops, the institute organized a variety of targeted initiatives aimed at promoting
advanced sericulture practices and technologies.

Farmers Field Day

A series of eight Farmers Field Days were conducted, providing practical, hands-on
experiences for farmers. These events served as dynamic platforms for disseminating
knowledge about modern sericulture techniques and best practices directly in the fields where
the farmers work. The interactive nature of these field days allowed for real-time
demonstrations and personalized guidance, enhancing the practical understanding of the
participants.

Technology Awareness Programmes

To further extend the reach of sericulture advancements, CSB-CMER&TI
implemented 30 Technology Awareness Programmes. These sessions were designed to raise
awareness about the latest developments in muga and eri culture. Experts from the institute
shared insights on innovative technologies, pest management strategies, and sustainable
farming practices. The programmes were instrumental in bridging the knowledge gap and
encouraging farmers to adopt new methodologies.

Technology Demonstration Programmes

Complementing the awareness initiatives, 30 Technology Demonstration Programmes
were organized to showcase the practical application of sericulture technologies. These
demonstrations provided a comprehensive overview of the processes involved in muga and eri
culture, from cocoon production to silk harvesting. Farmers had the opportunity to observe
and engage with the technology firsthand, fostering a deeper understanding and greater
confidence in its implementation.

Farmer Participation and OQutreach

Through these combined efforts, CSB-CMER&TI successfully educated and informed
a total of 3,288 farmers across various regions in the northeastern states. The extensive
outreach and active participation underscored the institute's commitment to improving the
livelihoods of sericulture farmers through education and innovation.
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Exhibitions and Technology Showcases

In addition to the organized programmes, CSB-CMER&TI also participated in
numerous exhibitions arranged by different organizations. At these events, the institute
showcased cutting-edge muga and eri culture technologies, attracting attention from a broader
audience. These exhibitions provided an excellent platform for highlighting the institute's
work and promoting the adoption of advanced sericulture techniques.

Programme CSB- RSRS, RSRS, REC, REC,
CMER&TI Boko Imphal Lakhimpur Fatehpur Coochbehar Sile
Farmers Field Day 07 01 - - - - -
Tech. awareness
08 05 02 05 03 03 04
programme
Tech. demonstration 08 05 02 05 03 03 04
Total 23 11 04 10 06 06 08

Some photographs of various extension communication programmes are shown below

%

MER&TI, Lahdoigarh
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Tecﬁnoldgy Awareness of REC, Sile
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Technology awareness programme of REC,akhimpur

- LOGY AWARENESS PROGRAMME
TECHNO oo

’4

Technology Demonstratlon of CSB- CMER&TI
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Technology Demonstration of REC, Fatehpur

75



CSB-CMER&TI, Lahdoigarh Annual Report 2023-24

e o=
) 1 2024.02.26 15102 o A o
oy

Showcasing uga and eri culture technologies at various exhibitions
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CAPACITY BUILDING AND TRAINING PROGRAMMES OF CMERTI
LAHDOIGARH FOR 2023-2024

Achievement (2023-24)

Particulars Physical | Beneficiaries| Financial

(Nos.) (No.) (Rs.)

Structured Training Course*

Farmers skill training 15 468 19.41

Technology Orientation Programme 8 257 9.32

Training under Post Cocoon Sector 5 157 4.88

Sericulture Resource Centres (SRCs) 48 960 2.88

Management Development Programme 1 50 0.80

under STEP

Hands-on training on Chawki rearing 2 40 0

Other Need Based Training Programmes . ‘ 0

(New Scientist of CSB)

PGDS 1 5 0

Non-CBT: Training programme funded by ; 60 0

agencies other than CSB*

Establishment of new SRCs 4 0 16.00

Total 88 2003 53.29
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Few glimpses of capacity building and training programmes
conducted by the institute
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ONGOING- PROJECTS

Project Code
Project Title

Project Period
Funding Agency
Budget Allocation
Scientists Involved

Objectives

ARP 5023 CN

Muga and Eri Silkworm disease monitoring and
management in northeastern states of India.

March 2023 to February 2028

Central Silk Board, Bengaluru

Rs. 41.00 Lakhs

Bitupon Das., PI,

Lopamudra Guha, Co-PI

All Scientists of CSB-CMER&TTI (Cls)

All Scientists of MESSO units (CIs).

To monitor silkworm diseases during grainage and rearing
and its management with respective DoS in North eastern
states.

Summary of the findings/achievements:

Activities conducted

e Conducted training for Scientists of CSB-MESSO & CSB-CMER&T], and their nested

units.

e Provided training for all nominated State officers.

e Developed Google Sheets for the submission of monitoring reports.

e Prepared and distributed a Manual of Disease Monitoring to all Chief Inspectors (Cls).

e Created a WhatsApp group for effective communication with DoS officers involved in the

project.

e Established zone-wise monitoring groups, involving DoS officers, scientists, and

coordinators for effective monitoring.

Monitoring Activities:

a (e Dimftrmriam | duarns by Buaiuaakehi (A pe-May) Flwelia { SufsFings) ( Mar- gma | lar-Folif § Rinlia (S @e il Segure

Sum of Dissase % by Crap
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Crop-wise monitoring was conducted across various districts in Assam, Meghalaya, BTR,
Nagaland, Arunachal Pradesh, and other locations, including ASRs and DOS farms. The
monitoring team prescribed all necessary remedial measures for the containment of diseases to the
farmers and agencies involved. Detailed reports were furnished, outlining crop-wise and location-
wise findings and recommendations.

Monitoring at DoS level (Muga)

Place/Unit Crop Disease %
1 Mahmora farm Jarua 60 (Mus)
2 Kachopathar Farm, Sivsagar Jarua Medium density Pebrine
3 P-2 Farm Bhakatpara Late-Jarua 5% ( Mus)
4 Govt. seed farm Assam Jarua 0

Monitoring at ASR level (Eri)

CROP ASRS UNDER DISEASE %
1 August P-2 Topatoli 3.3 (Gr)
2 September P-2 Topatoli 2.14 (gr)
3 October P-2 Topatoli 0
4 Autumn P-2 Topatoli 0
5 Autumn P-2 Topatoli 0

Monitoring at DoS level (Eri)

CROP PLACE DATE OF VISIT DISEASE %
1 Autumn DoS Farm 16-10-23 0
2 Autumn DoS Farm 16-10-23 0
3 | Autumn DoS Farm 16-10-23 0
4 | Autumn DoS Farm 16-10-23 0
5 | Autumn DoS Farm 16-10-23 0
6 | Autumn DoS Farm 16-10-23 0
7 | Winter DoS Farm 3-11-23 0

Crop loss due to infectious Flacherie especially in Sept-October in the range of (60-80%) in Tura,
Hahim, Silchar, and Narayanpur is a serious problem, In Aug-Sept incidence of Flacherie in
Meghalaya (68-80%) is observed. In Jan-Feb Muscardine incidence (73-80%) was observed in
Tura, Rompara and Meghalaya, no incidence of disease in Eri rearing was conducted in October at
the DoS level.

sk skosk ok sk
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REGIONAL SERICULTURAL RESEARCH STATION
IMPHAL, MANIPUR

Over the past year, significant progress has been made in various research and
operational activities at RSRS Imphal. Eight research projects, including two as Principal
Investigator and six as Co-Investigator (with CSRTI Behrampore), are progressing
according to milestones set by CSB and DBT. RSRS Imphal has successfully produced and
distributed Oak tasar basic seeds to the Departments of Sericulture (DOSs) in Northeast
states and farmers. The germplasm bank (GPB) for Oak Tasar maintains two species,
Antheraea proylei and A. pernyi, and seven elite lines, alongside two exotic breeds, with
notable yields including 48 cocoons per dfl in the C27 genotype. Additionally, primary
food plants for various silkworm species are being maintained. Six Transfer of Technology
(ToT) programs on Oak Tasar and Ericulture showed productivity improvements, and two
farmer training programs were conducted. Maintenance efforts extend to wild silkmoth A.
frithi and thermo-tolerant lines of A. proylei, as well as Eri silkworm strains. Publications
include a bilingual booklet on oak tasar disease management and a local language booklet
on Eri culture practices. The unit achieved recognition with two 3™ best research paper
awards at an international conference. Outreach under the ECP included awareness
programs and technology demonstrations for 140 stakeholders. Financially, the sale of oak
tasar dfl and pierced cocoons realized Rs. 2,26,203/- in revenue. Regular Hindi workshops,
Hindi Pakhwada, and Swachhata activities were also organized to promote language use
and cleanliness, respectively.

CONCLUDED PROJECTS:
Project Code :  AIB-05009-SI
Project Title : Isolation of thermotolerant line (s) of oak tasar silkworm
Antheraea proylei J.
Project Period ¢ October, 2019 to September, 2023
Funding Agency : Central Silk Board, Bengaluru

Budget Allocation : Rs. 21.90 Lakhs
Scientists Involved : Y. Debaraj, RSRS, Imphal, PI
S. Subharani, RSRS, Imphal, CI
Arun Kumar KP, CSB-CMER&TI, CI

Objectives : 1. To isolate thermo-tolerant line of oak tasar silkworm,
Antheraea proylei
2. Characterization of Heat shock protein gene in thermo-
tolerant line.

Summary of the findings/achievements

» Three lines of oak Tasar silkworm viz., 4. proylei, C-27 and RTRS-1 were selected for
the study. The rearing was conducted in experimental field of Regional Sericultural
Research Station, Imphal to assess the impact of heat stress on larval duration, larval
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weight, effective rate of rearing (ERR), cocoon yield and cocoon economic traits during
spring and autumn crop.

» The fifth instar third day larvae of all the three breeds viz., 4. proylei, C-27, RTRS-1
were exposed at 38°C/6hr everyday till spinning in BOD incubator. Similar set of larvae
were maintained at normal room temperature (25 oC) condition in the rearing house as
control. After spinning, the cocoons were sorted. Mortality of the larvae were recorded
separately in the treated sets and assessed in percentage. The cocoons were sorted and
the seed cocoons formed by the treated larvae were considered as thermo-tolerant and
larvae which could not spin cocoons properly and those which died at the larval stage
itself are considered as thermo-susceptible.

» Protein content of the haemolymph from the heat-treated larvae were estimated using
standard BCA Protein assay. Equal amounts (10 ug) of proteins were separated in 12%
SDS PAGE. After the separation of the protein bands, the gel was stained with
Coomassie brilliant blue. Protein bands were observed in Gel doc system (BIO RAD).

1. The fifth instar oak tasar larvae of the three lines viz., A. proylei, C-27 and RTRS-1 on
reaching 3rd day were subjected to heat stress for 6 hrs at different temperatures (32°C,
35°C and 38°C) till spinning and a separate lot was maintained at 25 °C as control. The
different rearing parameters recorded were larval duration in days, cocoon parameters
(Single cocoon weight in grams, Shell weight in grams, Shell ratio in %) and Effective
Rate of Rearing (ERR %), Fecundity (%) and Hatchability (%) were calculated.

2. Antheraea proylei, RTRS-1 and C-27 after inducing heat stress at different
temperatures 32, 35, 38 °C in Sth instar larvae recorded decreased ERR % with increase
in heat stress.

3. Survival % of the heat-treated silkworms was comparatively low as compared with
those of the control.

4. Effect of heat stress on commercial traits of cocoons showed less cocoon weight over
control population.

5. The heat shock 5th instar larvae of three oak tasar breeds recorded decreased in survival
% with increase in heat stress at different temperatures (32, 35, 38 °C).

6. Effect of heat stress on the larvae of three oak tasar breeds revealed that C-27 is more
tolerant at 38 °C based on the survival (%).

7. Cocoon characters in all the breeds after heat shock showed improvement over control
upto 35 °C and decreased at 38 °C.

8. Protein profiling studies revealed -

a. -significant expression of 60 kDa protein only at 38 °C in A. proylei

b. -maximum expression of 60 kDa and 48 kDa protein at 38 °C in C-27

c. -significant expression of 47 kDa and 30 kDa protein at 38 °C in RTRS-1
Expression of five major HSPs, viz., 19.9, 21, 60, 70, 90 were observed in fifth instar
larvae upon heat shock in different breeds.
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9. RAPD marker revealed significant DNA polymorphism among thermo-susceptible and
thermo-tolerant lines of Antheraea proylei.

10. The thermotolerant line C-27 breed which is more survival (%) at higher temperature
can be popularized at farmers’ level to enhance productivity of oak tasar silk. The breed
will be validated through On Station Trials (OST).

Table: Effect of thermal stress on survival of different breeds of oak tasar
silkworms

Duration of | Temperatures Survival (%)
temperature °O) Antheraea C-27 RTRS-1
exposure proylei
(from 34 25 40.25 41.75 37.25
day Sth 32 39.50 40.00 35.50
instar larvae 35 35.00 37.75 35.25
till spinning) 38 16.50 24.75 16.25
6 hrs SEM 0.80 0.45 0.87
CD at 5% 2.59 1.45 2.82

Fig. Outdoor rearing after induction of heat stress and RNA isolation of
haemolymph from heat induced larvae

Analysis of transcript expressions of Heat Shock Proteins:
Antheraea proylei

Ladder C 3&C 33°C 3°C

C 3P0 3G 3°C H5P19.9

HSP 90

285

185 HSP 60

—_—

= &8 $ooll H5P Tl
Figure 4 {a}: Gel image of Antheraea proyiei

total RMA H5P 21

Fig. 4 (b): Differential expreasiona of different H3Pa
in Antheraea proylei
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RTRS 1

Figure 3 (a): Gelimage of RTRS 1 total RNA

C 3 ¥HCciH<c

HSP-21

HSP-60

HSP-T0

HSP-90

Fig. 3 (b): Differential expressions of different

HSPs in RTRS1
C27
C 32C 35-C 38C C 32C 35:C 38:C
HSP 21
HSP 60
Figure 6 (a): Gel image of C27 total RNA HSPT0
HSP 90
Fig. 6(b): Differential expressions of different HSPsin C27
ONGOING PROJECTS:

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

Funding Agency

Total Budget allocation
Scientists involved

Objectives:

: Jan 2022- Dec, 2024
: Central Silk Board
: Rs. 122.48 lakhs
: S. Subharani Devi, RSRS, Imphal, PI
Y. Debaraj, RSRS, Imphal, CI
K M Vijayakumari, CMERTI Lahdoigarh

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.

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.

8
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Summary of the findings/achievements:

Annual Report 2023-24

» Surveyed and collected oak tasar silk moth, Antheraea frithi cocoons from different
districts of Manipur Thoubal, Churachanpur, Imphal East, Senapati, Kangpokpi and
Bishnupr in the host plant Lithocarpus dealbata.

» The host plants viz. Quercus serrata, Q. dealbata, Q. griffithii, Q. semicarpifolia and Q.
incana leaves and stems recorded higher percentage of realized eggs than untreated control.

» Chemical cues that are responsible for stimulating A. proylei moth egg laying was
identified and confirmed through Gas chromatography—electroantennographic detection
(GC-EAD) and Gas chromatography — mass spectroscopy (GC-MS) from host plants

leaves and stems volatiles.

» Totally 58 responsible chemicals were identified which are stimulating response to 4.
proylei antennae. Out of which 17 individual chemicals of 100 ppm concentration were
tested to know egg laying capacity of tasar silk moth.

Senapati Churachandpur Andro

Antheraea frithii cocoons collected during survey

Length - (3.60 £0.30 cm ); Breadth - (1.95 20.16 cm ) ; Peduncle length- (3.50 2045 cm)

GC-EAD active chemicals from Quercus serrata leaf
volatiles

A. proylei to Q. serrata leaf volatiles
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Project Code: SPR 05028 SIC

Project Title: Popularization of improved technologies of Muga Culture for enhancing
cocoon production in Manipur.

Project Period : February 2024 to January 2026
Funding Agency : Central Silk Board

Total Budget allocation : Rs. 13.20 lakhs

Scientists involved : Kh, Subadas Singh RSRS, Imphal, PI

L. Somen Singh, RSRS, Imphal, CI

Summary of the findings/achievements:

» Selection of muga farmers has been completed in Imphal East District of Manipur in
coordination with State Sericulture Department, Manipur.

» Benchmark survey of the selected farmers has been completed. Sensitization programme
for Muga farmers has been performed.

Farmers Awareness Programme on Muga and Ericulture at Koirengei Bazar,
Imphal East (04.09.2023)
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Farmers Awareness Programme on Muga and Ericulture at Wangdei Meitei Leikai,
Langol village, Imphal West (12.09.2023)

Technology Demonstration Program at Koirengei Bazar, Imphal East (04.09.2023) and
Wangdei Meitei Leikai, Langol village, Imphal West (12.09.2023)

Capacity Building and Training

e

Farmers’ skill training program on silkworm rearing and post-cocoon technology aspects for 25
beneficiaries conducted from December 11-15™ 2023, at Samurou Bazar, Imphal West

skskskoskosk
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REGIONAL SERICULTURE RESEARCH STATION
(RSRS), BOKO, ASSAM

Highlights of activities/achievements

» 5000 Kesseru Seedlings were raised and 3000 seedlings were supplied. A total
of 260 som seedlings were supplied.

» Under the extension and Communication Programme, 785 farmers were
covered through Krishimela, Awareness Programmes, Field Days, and
Technology Demonstration Programme.

» Under Human Resource Development, 3 batches of farmer’s skill Training, 4
batches of Technology Orientation Programme and 3 batches of Post Cocoon
Training Programme were conducted and 280 framers/students were trained.

» Under commercial Muga crop rearing 750 g DFLs were reared produced
42,133 Nos. of commercial cocoons.

» The centre generated a total revenue of Rs.2,07,738.00

Capacity Building and Training Institute-wise for financial year of 2021-2022
# Name of the Trng. Target for the Year Progress till the end of the year
Programme Physical | Financial | Physica | Financial |No of farmers/
1 Students
trained
1| Exposure visit for - - - -
Technology Awareness
2| Farmers' Skill Training 4 4.50 3 3.375 75
3| Technology Orientation 3 2.85 4 431 115
Programme (Officials
from DoS& CSB)
4| Training under the Post- 2 1.80 3 3.18 90
cocoon sector
5| Training under Sericulture - - - -
Resource Centre
6| Training under STEP by - - - -
the Institute
Sub Total 9 9.15 10 10.865 280
7| Training funded under - - - - -
NON-CBT
8| Training funded under - - - - -
NON CSB
Sub Total 0 0 0 0
Grand Total 9 9.15 10 10.865 280
Year Temperature (°C) Rel. Humidity % Nos. of Rainfall
rainy Days | (mm)
Month Max. Min. Max. Min.
April 37 19 98 50.7 10 135
May 37 20 99 59.5 13 299
June 38 23 99 56.5 23 490
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July 38 25 64 98.5 18 272
2022 August 37 24 98.5 60.2 16 184
September | 37 23 98.5 62.5 13 95
October 34 21 98 58 11 170
November | 33 17 98 55 0 0.00
December | 29 10 97 45.5 0 0.00
January 28 11 97 55 0 0.00
2023 February 30 10 96 43.7 0 0.00
March 33 13 97 47 5 70
Extension activities
Particulars Target | Achievement
Supply of Som/Soalu planting materials (Nos.) - 260
Commercial 2500 750
Commercial 1500000 | 42,133
Extension Communication Programme:
Particulars Target | Achievement
Krishi Mela 1 1 (250)
Field Day 1 1 (78)
Technology Awareness programme 4 5(302)
Technology Demonstration 4 5 (155)
Nursery | Plantatio | National | Low | Roads | Office Staff Total | Vacan | Status of
n area Bamboo | land Building | Quarter t land
Mission and s
Laborator
y
2.50 24.50 2.00 1.50 | 6.50 | 7.00 6.00 50 Nil Own
land

Total acre of plantation: 24.5 acre plantation of Som and Soalu
Available host plant: 10,044 plants

Four quarterly Hindi Meetings along with 4 Hindi workshops were organized. A total of 80
Officers/Officials took part in the above programme. Hindi Diwas on 14.09.23 and Hindi week
w.e.f 08.09.2023 to 14.09.2023 were also organized.

Staff details, transfer, newly joined, retired officials etc.:

S1 No Designation No
1 Scientist-D 1
2 Scientist-C Nil
3 STA 1
4 Sr.FA 2
4 AT Nil
5 MTS 2
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ERI RESEARCH EXTENTION CENTRE (ERECQ),
FATEHPUR, UTTAR PRADESH

Introduction

The Eri Research Extension Centre, Fatehpur (U.P.) situated at Fatehpur District
of U.P. was started in May 2006 in a rented building at Auraiya (U.P.) under
CSB-CMER&TI, Lahdoigarh (Assam) with the 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 was
working over there till December 2009. Thereafter shifted to Fatehpur district
(U.P.) in January 2010 in compliance with the decision of the Competent
Authority by establishing an Office in a Private (rented) building with the
objective to cater the need of Technological support and monitoring to castor
growers for Ericulture through DoS (U.P.)

As per mandate and target allotted by the main Institute CSB-CMER&TI,
Lahdoigarh (Assam), the following Technical activities have been performed by
the Centre during the Year (2023-24) under-report in Association with District
DoS, U.P. for the 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 Eri rearing and grainage and other
activities under Transfer of Technology etc.

Highlights of activities/achievements

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

» EREC, Fatehpur (U.P.) imparted quality training (6 Batch, 160 Farmers)
to Eri Farmers and Trained 160 Eri farmers and achieved a 160% target
against 100 Nos of Farmers.

» EREC, Fatehpur (U.P.) imparted quality training (3 Batch, 81 Students
and NGO Official) to Students and NGOs.

» EREC, Fatehpur (U.P.) Organized 04 Technology Awareness Meet
Programme and 04 Technology Demonstration Programme organized in
Uttar Pradesh (01.07.2023, 14.07.2023, 30.10.2023 & 09.01.2024)

» EREC, Fatehpur (U.P.) imparted quality training to Eri Farmers of DoS
(U.P.) in Mirzapur (U.P.) (130 Farmers).

» EREC, Fatehpur (U.P.) received l1st prize from the Director, CSB-

CMER&TI, Lahadoigarh (Assam) and 3rd prize from sTolTochoyo,

qﬁ%‘g? (3°9°) for best performance of Official Language during the
2023-24.
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» Suraj Pal, Scientist-D visited Gujarat (June 2023) for the popularization
of Ericulture in Gujarat.

» Meteorological Data of EREC, Fatehpur (U.P.) have been recorded for
the year 2023-24.

Capacity Building & Training Programmes

SIL. Type of Training No. of No. of Financially
No. batches Farmers
Trained
1. | Farmer Skill Training 06 160 716,000.00
(106%)
2. | Technology 03 81 285,000.00
Orientation (108%)
Programme
TOTAL 09 241 1,001,000.00
(107%)

Extension Communication Programmes

S | ACTIVIT Target Achievement No. of Farmers
L IES Physic | Financi | Physic | Financia | Targ | Achieve
ally ally ally Iy et ment
1. | Technolog 04 40000. 04 40000. | 250 290
y 00 00 (116%)
Awarenes
s Meet
2. | Technolog 04 4000.00 04 4000.0 | 100 290
y 0 (116%)
Demonstr
ation
TOTAL 08 44000.0 04 44000. | 350 580
0 00 (165%)

Training organized by DoS, Uttar Pradesh & Bihar:

» During the year 2023-24, Shri Suraj Pal, Scientist-D and Shri Deen Mohamad,
STA, EREC, Fatehpur imparted quality Training to Eri Farmer at Mirzapur
(U.P.) in November 2023 & February 2024 and covered 130 Eri farmers.

» During the year 2023-24 Shri Suraj Pal, Scientist-D EREC, Fatehpur imparted
quality Training to DoS, U.P. Official at Mirzapur (U.P.) in February 2024
under TOP Programme organized by REC, CSB, Basti (U.P.).

Other Technical Activities:
» Conducted survey and surveillance of disease and insect pest occurrence in
castor plantation and Eri Silkworm.

Vigilance Awareness Week: (16 August 2023 to 15 November 2023)
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» REC, Fatehpur has organized 01 Vigilance Awareness Week from 16 August
2023 to 15 November 2023. Under this event, the Centre has organized 03
programs in the office campus on 18.09.2023, 20.10.2023 and 15.11.2023. A
total of 71 CSB Officers/Officials, DoS Officials and Eri Farmers participated
in this program.

Swachchhta Hi Seva: (from 01.10.2023 to 31.10.2023)
» A total of 55 CSB Officers/Officials and DoS Officials have participated in
this program from 01.10.2023 to 31.10.2023.

Swachchhta Pakhwada: (from 01.03.2024 to 15.03.2024)

» This centre has been organized Swachchhta Pakhwada (01.03.2024 to
15.03.2024). During the program, an awareness campaign was organized at
Railway Station, Govt. Hospital, Govt. Bus Stand and Govt. School and
distributed pamphlets in the Fatehpur district. During the programme EREC,
Fatehpur has conducted a cleanliness drive at the Office campus and
maintained old files, registers and Official documents.

Implementation of Official Language (Rajbhasa Hindi):
» EREC, CSB, Fatehpur (U.P.) has received 3™ Prize from sToITochTodo,

WTC (3o9°) for best performance of Official Language during the year
2023-24.

Details of Human Resource

SL Name Designation w.e.f.
1 | Sri. Suraj Pal Scientist — D 01.08.2016
2. | Shri Deen Senior Technical Assistant 09.07.2021
Mohammad
Shri Raj Narayan Field Assistant 13.07.2021
2 | Sri. Ramjiwan Field Assistant 13.08.2018
3 | Sri. Suresh Assistant Technician 01.04.2017
4 | Sri Jokhu Ram MTS 01.01.2021

Meteorological Data:

Month & Average Average Nos. of Avg.
Year Temperature Relative Rainy Rainfall
°O) Humidity (%) Days (mm)

Mani. | Maxi. | Mani. | Maxi.

Apr, 2023 42 25 89 50 04 2.75
May, 2023 42 30 63 29 06 4.16
June, 2023 43 32 82 52 05 15.20
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July, 2023 38 29 85 58 11 14.36
Aug, 2023 36 29 92 83 04 15.25
Sept, 2023 37 27 91 68 08 14.87
Oct, 2023 37 28 86 52 02 20
Nov, 2023 33 20 57 34 - -
Dec, 2023 29 18 90 48 02 05
Jan, 2024 21 13 90 45 - -
Feb, 2024 31 16 93 50 - -
Mar, 2024 38 23 85 40 02 4.5

Photographs of activities
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Technology Orientation Programme at EREC, Fatehpur
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Visited Sericulture resource centres in Gujarat

Celebrated Swachchta Pakhwada
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Celebrated Swachchta Hi Seva Attended meeting and received

prize from sRTIHO, BAGYY (FoTo)
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IMPORTANT EVENTS AND
OVERALL ACTIVITIES OF
THE INSTITUTE
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Research Extension Centre (REC) Visit

On April 19 to 20, 2023, Dr. K.M. Vijaya Kumari, Director of CSB-CMER&T]I, along
with Dr. D. Mech, Scientist-D from the SEEM Division of the Institute, visited REC
Lakhimpur in Assam, and REC Sille in Arunachal Pradesh. Dr. K.M. Vijaya Kumari,
actively monitored various activities within the units, reviewing progress, identifying

constraints, and offering suggestions for improvement. Emphasizing regular visits to
farmers' fields to provide technical guidance, she aimed to ensure successful crop
outcomes. Her inspection extended to farmers' fields and interactions with entrepreneurs
in both Lakhimpur and Sille, where she, along with the respective Department of
Sericulture (DoS) officers, observed ongoing activities. Dr. K.M. Vijaya Kumari engaged
with farmers and entrepreneurs, providing valuable guidance for enhancing product
quality and income generation.

Silkworm Seed Production Centre (SSPC) Visit

On April 25, 2023, Dr. K.M. Vijay Kumari, Director of CSB-CMER&T]I, Lahdoigarh,
paid a visit to SSPC Jorhat and gave the technical guidance it needed to continue the
commercial grainage operations for the autumn harvest.
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Onsite training and Demonstration of Eri chawki rearing technology

From April 23 to May 2, an on-site demonstration and popularization of the newly
developed Eri Chawki Rearing Technology by CSB-CMER&TI, Lahdoigarh, was
conducted at the State Sericulture Farm in Dhansiripar (Chumoukedima district),
Nagaland. The event was organized in collaboration with the Department of Sericulture
(DoS), Dimapur, Nagaland. Dr. Mahesh DS, Scientist-C, along with his team, showcased
the entire Eri Chawki rearing process. Twenty committed farmers and DoS staff from
Dhansiripar actively engaged in this week-long program, aimed at raising awareness and
encouraging the adoption of this technology. Concluding the demonstration, Dr. K.M.
Vijaya Kumari, Director of CSB-CMER&TI, Lahdoigarh, addressed the assembled
farmers and DoS officers. She underscored the importance and advantages of Chawki
Rearing Technology and distributed Eri Chawki worms (during the second moult) to the
participating farmers.

Local Advisory Committee (LAC) Meeting

The 83 meeting of the Local Advisory Committee convened at MESSO, Guwahati, with
the primary agenda of determining grade-by-grade floor prices for Muga and Eri silk
commodities. Chaired by Dr. Kartik Neog, Director of MESSO, and Sri. Ataur Rahman,
Additional Director, Govt. of Assam, the meeting included representatives from the
Department of Sericulture (DoS), CSB scientists from NER, and farmer
members/representatives from the Muga and Eri sector.

!

~ ﬁ'f

I

Exposure Visit of Agricultural Students at CSB-CMER&T]I, Lahdoigarh

On May 17, 2023, a group of B.Sc.
(Agri) students from Assam
Agricultural University, Jorhat, visited
the CSB-CMER&TI campus with the
aim of gaining insights into Muga and @
Eri culture. During their visit, the
students explored various laboratories
and farms, engaging with scientists from
different disciplines. The scientists
showcased different technologies and
ongoing farm activities, providing
valuable exposure to the intricacies of E’
Muga and Eri culture.
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The CSB-CMER&TI team also paid a visit to the
government mulberry seed farm at Thenzawlalong
with Dr. Rahama Thulaq Scientist D from Central
Office, Bengaluru, RO, Guwahati, PMC Guwahati,
and DOS, Mizoram. At the station, 400 DFL Muga
silkworms were being raised. The team also travelled P
to other villages of Chhiahtlang and Baktawng in |
Serchhip District to observe the advancements made

.. . ) ' 3
by the recipients of Eri culture adopted under Silk FE LouING WORKSIGE UNDER NERTTS

WORKSHOP ON SILK SAMAGEA - 2

Samagra-2. On May 25, 2023, Dr. K.M. Vijaya
Kumari, Director of CSB-CMER&TI Lahdoigarh,
attended the closing ceremony of the NERTPS
workshop and the workshop on Silk Samagra-2 at
Aizawl. On May 26, 2023, the Mizoram State Project
Monitoring Committee had a meeting, and on May

27, 2023, a field visit was conducted with farmers
who had been adopted under Silk Samagra-2

Training on Muga and Eri Silkworm Disease Monitoring System

CSB-CMER&TI, Lahdoigarh conducted
a day-long training program on the Muga
and Eri SilkwormDisease Monitoring
system for the Scientists of CSB and
DoS officers under the ongoing Muga
and Eri Silkworm Disease Monitoring
project on 01.06.2023 at MESSO
Guwahati. Shri Bitupon Das, Scientist-D ’
& PI of the project presented details of the monitoring system of diseases, including the
occurrence of seasonal diseases, diagnosis of diseases, preventive measures, etc.

World environment day

CSB-CMER&TI celebrated World
Environment Day on June 5 with a
commitment to environmental
¥ conservation. The day included a
| lifestyle pledge, Plantation drive,

; ) 4 drawing competition and environmental
* | ‘ 4 quiz. CSB-CMER&TI remains
0 ‘ all dedicated to protecting the environment
and creating a sustainable future.

FRAL MUGA B3t RENLARCH & RN I

-

wmﬁn—d‘tﬂ
e
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International Day of Yoga

On June 21, 2023, In pursuit of 'One
Earth, One Family, & One Future,' under
the theme 'Yoga for Vasudhaiva
Kutumbakam," CSB-CMER&TI, Jorhat
is dedicated to fostering awareness of
yoga for the holistic unity of our nation.

Bodoland Sericulture Mission

The Bodoland Sericulture Mission was
officially launched, marked by a
momentous Memorandum of
Understanding (MOU) signing
ceremony at the Bodo Cultural
Complex. This comprehensive
convergence project aims to enhance
incomes and stimulate sericulture
development in the Bodoland territorial
region symbolizing a collective effort -
to empower the region's 40,000
silkworm rearers and 10,000 weavers.
Esteemed dignitaries graced the
occasion, including Shri Pramod Boro, : !
Hon’ble Chief Executive Member of BTR; Sh. U.G. Brahma, Hon'ble Mmlster of Handloom
& Textiles, Govt of Assam; and the director, CSB-CMER&T]I, Lahdoigarh, Dr. K.M. Vijaya
Kumari, represented MS, CSB (Ministry of Textiles, Govt. of India) signed the MOU. The
event also saw the participation of the Principal Secretary, BTC; Assam Gaurav, Dr. Jogesh
Deuri; Dr. Kartik Neog, Director MESSO; and various other notable figures from CSB,
NEHHDC, and APART. The enthusiastic presence of over 2000 farmers, underscored the
profound impact of the mission representing a journey toward transformation, prosperity, and
unity.

National Handloom Day

Vallona) Handloom gy
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A Grand Event with the Hon'ble Prime Minister Shri Narendra Modi as the Chief Guest
and 50 Farmers from Northeast India witnessed the occasion at New Delhi on 7™ August
2023. Alongside, Dr. K.M. Vijaya Kumari, the Director of the CSB-CMER&TI,
Lahdoigarh, in attendance, were the M.S. of the CSB, Directors of CSB Institutes, and an
array of distinguished guests from the Central Silk Board as they collectively honour the
rich heritage of handlooms.

CSB-CMER&TI, Lahdoigarh Celebrated India's 76 years of Independence with
""Har Ghar Tiranga" and '""Meri Maati Mera Desh" Programs

In a spirit of unity and national pride, CSB- gy
CMER&TI, Lahdoigarh celebrated India's 76 8
years of Independence. On this same day,
CSB-CMER&TI, Lahdoigarh also organized
the "Har Ghar Tiranga" and "Meri Maati Mera
Desh" programs. "Har Ghar Tiranga" aimed to
encourage every household to proudly display
the national flag, while "Meri Maati Mera
Desh" celebrated the rich cultural heritage of
India and its diverse landscapes.

Visits

On 18 August 2023, Dr. K. Sathyanarayana, Assoc. Dean cum Principal of Kalam
Agricultural College, Kishanganj, and Retired Director of CTR&TI, Ranchi, visited CSB-
CMER&TI, Lahdoigarh. The primary focus of the discussions revolved around exploring
potential collaborations for the dissemination of technologies developed in the field of
Vanya sericulture.
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On 19 August 2023, CSB-
CMER&TI, Lahdoigarh organized a
remarkable Sadbhavna Diwas event,
promoting goodwill, unity, and
harmony among its employees, led by
Director Dr. K.M. Vijaya Kumari.
Notably, Dr. K. Sathyanaraya, Assoc.
Dean cum Principal of Kalam ‘ :
Agricultural College, Kishanganj, graced the occasion, standmg in solidarity with the
noble cause.

Overcoming Assam's Unfavourable Summers for Muga Silk

A transforming journey was
set out with the steadfast goal
of improving Muga seed
availability (in Oct-Nov) and
defeating unfavourable
summer conditions in Assam.
Beyond customary limits, the
CSB-CMER&TI, Lahdoigarh,
Silkworm Division is
performing raising in cooler climates/regions including Odisha, Andhra Pradesh,
Arunachal Pradesh, and Mizoram. This was an initiative to reduce uncertainty in seed
production during the hot summers and guarantee the supply of premium seed in
traditional Muga rearing zones by utilizing the potential of cooler regions outside of the
traditional locations. This is simply one of CSB-CMER&TI's many strategic efforts to
support the continued growth of Muga silk production in India!

Silk Day

CSB-CMER&TTI Lahdoigarh filled with delight on September 20, 2023, as Silk Day was
observed with an array of interesting events. An interactive gathering of Upper Assam
stakeholders, including thirty-two enthusiastic and youthful graduate students from the
University of Agriculture Sciences, Chintamani, was held to kick off the celebrations. To
take the Silk Day commitment, scientists, officials, and excited guests convened together.
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Outstanding Recognition

During the year 2022-23, the Nagar Raj bhasha
Karyanvayan  Samiti  (City  Official Language
Implementation Committee), Jorhat, Assam, honored
M.A.A.P.S., Lahdoigarh, with the first award for their
remarkable implementation of Hindi as the official
language. This prestigious recognition remains a
testament to the exemplary efforts in promoting Hindi as
the official language.

Swachhata Abhiyan

Lif_ g On October 1, 2023, the whole staff of CSB-
CMER&TI, Lahdoigarh, and its nested units,
led by Director Dr. K.M. Vijaya Kumari, took a
major step in the direction of a cleaner and

. greener  future. Initiatives to  promote

cleanliness were launched in several locations,

including Moinaporia Namghar in Lahdoigarh.

Gandhi Jayanti Celebration

CSB-CMER&TI commemorated Gandhi
Jayanti on October 2nd, 2023, in §
remembrance of the Mahatma's enduring |
legacy of equality, nonviolence, and peace.
His lessons continue to inspire in bringing
about the change we desire in the world.

Meetings & Visits

The 42" RAC meeting was held at
CSB-CMER&TI, Lahdoigarh under
the able chairmanship of Dr. Bidyut |
C. Deka, Hon’ble Vice Chancellor of -
AAU, (Assam Agricultural
University), Jorhat and convened by
Dr. K. M. Vijaya Kumari, Director of
CSB-CMER&TI, Lahdoigarh on
October 10, 2023. The dedicated
members, including Prof. L.K. Hazarika, Retd. Professor & Head of Entomology, AAU;
Dr. B.K. Singh, Retired Director (CSB-CMER&TI, Lahdoigarh); Prof. P K Neog,
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Director EEI, AAU Guwabhati; Directors of Sericulture from Nagaland and BTC as well
as Additional Director and Deputy Director of Sericulture from Assam and Joint Director
of Sericulture from Mizoram; Scientists from CO, CSB Bangalore besides rearers and
reelers representatives also attended the meeting.

Dr. K.M. Vijaya Kumari, Director of CSB-
CMER&TI, Lahdoigarh, attended the State
Level Sericulture Coordination Committee
and Project Monitoring Committee
Meetings held at Aizawl, Mizoram on
October 2, 2023. The progress of various
projects under Silk Samagra-1 and 2 was
reviewed. Technological assistance to help
Mizoram's Vanya sericulture industry
flourish was ensured by the CSB-
CMER&TI, Lahdoigarh’s team, and based
on the favourable climate, recommended the enormous potential to develop the muga seed
hub.

A notable interaction between the CSB-CMER&TI scientists and Dr. Nitin Kulkarni,
Director of RFRI Jorhat was carried out on 13 October 2023. Their discussions revolved
around ongoing research projects and their promising prospects igniting the spark of
research collaboration and further uplifting the Vanya Sector in Northeastern India.

Member Secretary, CSB, Ministry of
Textiles, Shri. P Sivakumar
accompanied by Director, CSB-
CMER&TI, Lahdoigarh, Dr. K M
Vijayakumari and all other Directors
from different CSB institutes paid a visit
" to the P2 Eri Basic Seed Farm in Topatoli

. on  09.11.2023.  Presently, CSB-
CMERKTI is actively involved in a
collaborative project and Transfer of

Technology activities with this unit.

On November 24, 2023, Dr. N Krishna Kumar,
Former DDG-ICAR and Member of RCC at the &
CSB paid a visit to CSB-CMER&TI, Au
Lahdoigarh. He interacted with the Scientists of
the Institute and reviewed the research activities
of the CSB-CMERTI.
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Vigilance Awareness Programmes

In line with a commitment to Vigilance
Awareness Day, on October 30, 2023,
Dr. K.M. Vijaya Kumari, Director of
CMER&TI, Lahdoigarh, and all the &
Scientists/officers/officials ~ of  the
Institute unitedly pledged the vigilance
awareness ceremony.

On October 31, the CSB-CMER&TI,
Lahdoigarh observed Rashtriya Ekta
Divas, or National Unity Day, in honour of Sardar Vallabhbhai Patel, who was
instrumental in bringing India together. The celebration included a pledge to reaffirm the

nation's commitment to unity, integrity, and security.

On November 18, 2023, the Janajatiya Gourav Diwas was celebrated in Borhola, Jorhat.
As part of the festivities, efforts were made to raise awareness about Eri culture among 37
tribal women participants. The program included gifting progressive Eri farmers to
support and encourage the growth of Eri silk farming in the region, promoting cultural
heritage and community development.

Technology Orientation, Demonstration Program & Trainings

From October 30, 2023, to November 3, 2023, the Training Division of CSB-CMER&TI,
Lahdoigarh, held a technological orientation program at Swahid Peoli Phukan (SSP)
College, Namti, Sivsagar. A total of five days of training were attended by 57
undergraduate students. Distinguished guests graced the inauguration function, including
Dr. D J Nath, Principal of SPP College, and Dr. S Zaman Ahmed, Associate Professor
and Senior Scientists from CSB-CMER&T]I, Lahdoigarh. The presence of Dr. K. M.
Vijaya Kumari, Director of CSB-CMER&T]I, Lahdoigarh, who gave the event's opening
speech, elevated the inauguration ceremony. The orientation program can be an invaluable
resource, availing access to the newest innovations in Muga & Eri culture as a means of
technology breakthroughs.
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The Training Division of CSB-CMER&TI, g1
Lahdoigarh, and Borholla Seri Model %
Village (PCT) collaborated to arrange a 5-
day training session on Muga and Eri Post
Cocoon Technology, which was scheduled
on November 14, 2023. A total of 35 women
from Borholla have actively engaged in the
training. Dr. K.M. Vijayakumari, Director, 5
gave an introductory speech to kick off the =
program.

The Muga culture's raising fields were the subject of a technology demonstration program
run by the Extension Division of CSB-CMER&T]I, Lahdoigarh. The event took place at
Doba Muga VGR Farm, Chariedeo, on November 16, 2023. The main aim of the initiative
was to provide Muga farmers with education and training on efficient disinfection
methods to improve the general well-being and output of Muga silkworms. Twenty Muga
farmers who were actively involved in Muga culture took part in the program. Their
participation emphasizes how important the project is to the Muga farming community.
Leading the demonstration was Dr. Vijay N, Scientist-C, who shared insightful
information about how to disinfect appliances and rearing fields both before and after the

rearing process.

The Technology Orientation Programme at EREC Fatehpur, Uttar Pradesh, was held from
December 11 to December 15. The training includes comprehensive coverage of various
technological aspects of Eri Culture to a group of 27 trainees.
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A Skill Training Programme at REC Lakhimpur, Assam, focusing on "Muga Silkworm
Rearing and its Host Plant Management" was held. The training covers various aspects,
from silkworm rearing techniques to efficient management of host plants, providing a
total of 32 Muga farmers with comprehensive knowledge to enhance their productivity
and income.

Mega Expo 2023

Dr. K.M. Vijaya Kumari, Director (CSB-
CMER&TI), Lahdoigarh, cordially greeted
Shri Sivakumar Periyasamy, IFS, Member
Secretary & CEO, CSB, Ministry of
Textiles, GOI, on November 5, 2023, and
gave him a tour of the wonderful exhibits
from  CSB-CMER&TI,  Lahdoiagrh
regarding the Muga & Eri sericulture
activities in Lucknow. The show was
graced by the presence of Shri Sunil Kumar
Verma, IAS, Special Secretary & Director, Sericulture Development, U.P., who
commended CSB, particularly EREC, Fatehpur, for their help in developing Eri culture in
Uttar Pradesh. This fascinating trip to the Expo also included visits from Dr. N.B.
Chaudhary, Director of CTR&TI, Ranchi (Tasar Vanya), T. Selvakumar, Director of
BTSSO, CSB, Bilaspur, and N.K. Bhatia, Director of CSRTI, Pampore. The State Silk
Farm and reeling unit in Gajaptipur and Kalpipara, in the Bahraich district of Uttar
Pradesh, were subsequently visited by the Member Secretary of the Central Silk Board.
He had conversations with various groups of farmers, reelers, FPOs, and state officials

about the necessary measures to enhance the state's production of silk.
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RCC Meeting and Books release

1) Spinning Gold - The success stories of Vanya
cultivators by CSB-CMER&TI, Lahdoigarh

2) Muga silkworm host plant & rearing
management by MESSO

3) Challenges to triumph: Success stories of
muga & eri culture by MESSO Nongpoh

Samagra-2 scheme review meeting

A review meeting on the progress of the Silk
Samagra-2 scheme and other sericulture
initiatives was held at MESSO, Guwahati on
November 10, 2023. Director Dr. K.M.
Vijayakumari, CSB-CMER&TI, Lahdoigarh,
and all other Directors of CSB institutes along
with the officials from regional offices attended - ‘
this meeting and provided valuable insights
towards the successful implementation of the
scheme. This meeting was graced by the presence of our esteemed Member Secretary,
Shri. P. Sivakumar.

Collaborations

CSB-CMER&TI, Lahdoigarh in coordination with DoS Koraput, Odisha, is taking up
muga rearing trials at Koraput, to improve muga seed availability in traditional muga areas
in Northeast India during commercial season. The robust growth of muga larvae in non-
traditional areas such as Odisha gives hope of reaching the national silk production target
and thereby fulfilling the Sustainable Development Goal (SDG).
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Constitution day

Every year on November 26, India celebrates
Constitution Day, a day marking the adoption of the
country's constitution in 1949. By reciting the "Preamble
to the Constitution," CSB-CMER&TI, Lahdoigarh,
commemorate the principles that form the basis of
democracy and the bonds that unite us.

Development of Women
Entrepreneurs in Eri Culture

In commemoration of the Platinum
Jubilee of the CSB, CMER&TI,
Lahdoigarh hosted a significant
workshop on November 29, 2023,
centred around the theme of
"Development of Women |
Entrepreneurs in Eri Culture." The |
event unfolded at the institute
premises, bringing together 150 Joo )
farmers, beneficiaries, and entrepreneurs involved in Eri-culture. The workshop featured
esteemed dignitaries, with Prof. Ajanta B. Rajkonwar, Hon'ble VC of Assam Women's
University, Jorhat, serving as the Chief Guest. Dr. Nitin Kulkarni, Director of the Rain
Forest Research Institute in Jorhat, graced the occasion as the Guest of Honour, while Dr.
K. M. Vijaya Kumari, Director of CSB-CMER&T]I, Lahdoigarh, presided over the event.
Special recognition was extended to Smt. Kaveri Kachari Rajkonwar, who participated as
a special invitee. Four prominent farmers were honoured for their commendable
contributions and progressive efforts in advancing livelihoods through the Eri silk sector.
The overarching theme of the workshop, "Development of Women Entrepreneurs in Eri
Culture," emphasized the importance of gender inclusivity and empowerment in the realm
of Eri culture entrepreneurship. The Technical Sessions were taken up by, Dr. Mahesh D
S Sci-C & Dr. Manjunath R N Sci-C, illuminating technology interventions in both the
pre-cocoon and post-cocoon sectors. In addition, Mrs. Kaveri Kachari Rajkonwar
delivered a presentation highlighting the entrepreneurial prospects within the realm of Eri
culture.

Muga Rearing Progress at Similiguda, Koraput, Odisha

A team of scientists visited the Mulberry Demonstration Farm in Similiguda, Koraput,
Odisha on November 19, 2023, to monitor the progress of Muga silkworm rearing. The
objective was to observe the growth and development of the silkworms and provide
guidance to ensure optimal results. Healthy fifth-instar Muga silkworms were observed,
indicating positive growth. A minor fungal disease was noted in some silkworms, which
were manually collected and disposed of. On-site instructions were provided on disease
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monitoring and intervention. It was concluded that the Muga-rearing progress was
promising. A substantial Muga crop harvest is anticipated, which will be significant for
Odisha. The success of Muga cultivation in Koraput during the summer could utilize the
region's suitable conditions as an alternative to Assam which faces increased mortality
during this period. Continued monitoring and staff training on disease identification and
control were recommended to improve the Muga-rearing process further. The visit
revealed the potential of Muga silk production in Koraput, especially during the summer
months.

Potential for muga silkworm rearing in Mizoram

A technical visit to Mizoram explored the feasibility of rearing Muga silkworms during
the summer months of July-September, traditionally done in Assam. Due to climate
change, Assam faces increased disease risks in Muga silkworm rearing because of higher
temperatures and humidity. Mizoram, with its milder summer temperatures ranging
between 20-29°C, presents a promising alternative. Under the North Eastern Region
Textile Promotion Scheme (NERTPS), the state has developed infrastructure like som
plantations and cocoon mounting houses conducive for Muga silkworm rearing. The visit
involved surveys of som plantations and discussions with local farmers, revealing well-
maintained plantations, suitable temperatures below 30°C, and farmers' openness to
adopting new technologies despite minimal knowledge. However, challenges such as
variability in som plant quality, remote plantation locations, and transportation difficulties
were identified. The technical team recommends conducting trial-rearing sessions,
providing farmer training, identifying suitable som plant varieties, and addressing
logistical challenges. It is concluded that Mizoram has significant potential to become a
major muga silkworm producer by leveraging its existing infrastructure and favourable
weather conditions during the summer months.

Workshop

CSB-CMER&TI, Lahdoigarh, hosted a
crucial workshop on "Prevention of Sexual
Harassment at Workplace" on 13.12.2023.
The invited guest Advocate Mrs. Manshi
Mech' and Smt. Asmat Jan, Assistant
Director (Comp) & member of the Internal
Complaints Committee (ICC-Women),
CSB-CMER&TI, Lahdoigarh, delivered an y
enlightening talk, shedding light on essential aspects of creating a safe and respectful work

environment.
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Hindi workshop

CSB-CMER&TI, Lahdoigarh, has
organized a one-day enlightening Hindi
workshop on December 30th, 2023, headed
by Director Dr. M. Vijaya Kumari.
Assistant Director (Hindi) Mrs. H.
Mangalam Devi welcomed Trained
Graduate Teacher (TGT) Mr. Nikhilesh
Kumar Shukla from Jawahar Navodaya
Vidyalaya, Titabar, Jorhat as a Guest
Teacher in the Workshop. He shared
valuable information on the "simple use of
Raj bhasha language Hindi in office".

The 43rd Research Advisory Committee Meeting of CSB-CMER&TI was held on 22nd
March 2024 under the chairmanship of Dr. B C Deka, Vice Chancellor, Assam
Agricultural University, Jorhat at CSB-CMER&TI, Lahdoigarh, Assam. The meeting was
graced by the presence of eminent scientists including Dr. Nitin Kulkarni, Director, RFRI,
Jorhat; Dr. Kartik Neog, Director, MESSO, Guwabhati; B.K. Singh, Rtd. Director (CSB-
CMER&TI, Lahdoigarh); Dr. N. Ibotombi Singh, Scientist-D (Rtd.) (CSB-CMER&TI,
Lahdoigarh); Dr. Palash Debnath, Prof. & Head of Dept. of Plant Pathology, AAU; Dr.
Sheik Nazeer Ahmed Saheb, Scientist-D, RCS, Central Silk Board, Bangalore; and Dr. K.
M. Vijaya Kumari; Director, CSB-CMER&TI, Lahdoigarh. The meeting was festooned
by Dr. N. B. Chowdary, Director, CTR&TI, Ranchi, and Shri N. Giridhar Srinivas, Deputy
Director, SMOI as special invitees. The meeting also saw the presence of officers from
the Department of Sericulture, Assam; Shri Sanjay Rai, Additional Director, DoS, Govt.
of Nagaland; and Shri Hema Chandra Baruah, Rearer Representative, North Lakhimpur,
Assam; Shri Binod Borah, Reeler Representative, Sivasagar, Assam. The efforts for
improving Muga and Eri culture were greatly appreciated and the future challenges to
focus on and work on were identified. The meeting ended with the concluding remarks
from RAC Members and the Chairman.

seskoskookok
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PUBLICATIONS OF THE INSTITUTE (2023-24)

Research Papers

1.

Subrahmanyam, G., Thirupathaiah, Y., Vijay, N. Debnath R, Arunkumar KP,
Gadwala M, Sangannavar PA, Moorthy SM and Chutia M (2024) Contrasting gut
bacteriomes unveiled between wild Antheraea assamensis Helfer (Lepidoptera:

Saturniidae) and domesticated Bombyx mori L. (Lepidoptera: Bombycidae)
silkworms. Mol Biol Rep 51, 666. https://doi.org/10.1007/s11033-024-09629-9

. Dubey H, Pradeep AR, Neog K, Debnath R, Aneesha PJ, Shah SK, Kamatchi I,

Ponnuvel KM, Ramesha A, Vijayan K, Nongthomba U, Bora U, Vankadara S,
VijayaKumari KM, Arunkumar KP (2024) Genome sequencing and assembly of
Indian golden silkmoth, Antheraea assamensis Helfer (Saturniidae, Lepidoptera).
Genomics. 9;116(3):110841. doi: 10.1016/j.ygeno.2024.110841. Epub ahead of print.
PMID: 38599255.

Subrahmanyam, G., Ponnuvel, K. M., Arunkumar, K. P., Rahul, K., Moorthy, S. M.,
& Sivaprasad, V. (2023). Molecular methods for diagnosis of microbial pathogens in
muga silkworm, Antheraea assamensis Helfer (Lepidoptera: Saturniidae).
International Journal of  Industrial Entomology, 47(1), 1-11.

https://doi.org/10.7852/1J1E.2023.47.1.1

Ashalatha, K.L., Arunkumar, K.P. and Gowda, M., 2023. Genomic and
transcriptomic analysis of sacred fig (Ficus religiosa). BMC genomics, 24(1), p.197.

Debbarma J, Saikia B, Singha DL, Das D, Keot AK, Maharana J, Velmurugan N,
Arunkumar KP, Palakolanu SR and Chikkaputtaiah C (2023) CRISPR/Cas9 mediated
mutation in XSP10 and SISAMT genes impart genetic tolerance to Fusarium wilt

disease of tomato (Solanum  lycopersicum L.) Genes 14: 488.
https://doi.org/10.3390/genes14020488.

Y. Debaraj, S. Subharani and Subadas Singh (2024). Efficacy of different egg laying
devices and egg laying pattern of oak tasar silkmoth, Antheraea proylei Jolly. In
International Journal of Research and Analytical Reviews, Vol.11 (1), 184-188.

Balakrishnan, 1.LK, Sakshi, K, S, Khajje, D, Dubey, H, Shantibala T, Subharani, S,
Gangavarapu , S , Kobayashi, K , Ponnuvel, KM and Debnath, R (2023).
Comparative Pan-genomics of Group I Nucleo polyhedroviruses infecting Antheraea

proylei and saturniid/bombycid silkmoths reveals genomic reassortments and
divergences. Int. J. Wild Silkmoth& Silk 24, 21-38.

. Pud foor oARY, v 3. Py, FUt sRUGHR, SNy He W, gae™ g,

S PUR, ST ST, Il @H, 3MhdE U JEH (2023). T 3R T
THeeR: IdTe 3R IdTehdl H YUR & e gl s/awR 3R DI In
TSI ACTHTYT Tohi-TobT AR - FHY W FTEH- AT T HId UM, 12-
17. ISBN 978-81-958770-1-0 (Lead Paper).

L. M. Borah, G. Subrahmanyam, D. J. Gogoi, S. Shah, D. S. Mahesh, K. M.
Vijayakumari, C. Chikkaputtaiah and K. P. Arunkumar (2023), Cross-transmission
of a microsporidian pathogen from muga silkworm, Antheraea assamensis Helfer to
eri silkworm, Samia ricini. Sericologia, 62 (2): 96 — 105.
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Books / Book Chapters / Manuals

1.

10.

11.

Shabnam AA, Arunkumar KP, Kumar A, Jigyasu DK, (2024). Handbook of muga
culture. CSB-Central Muga Eri Research and Training Institute, Lahdoigarh, Jorhat,
Assam, India, Book no. 1, pp-210. ISBN: 978-81-959292-8-3.

. Vijay N, Diganta Mech, Spinning Gold, Success Stories in Vanya Sericulture (2023),

ISBN: 978-81-959292-9-0.

Subadas Singh, DK Jigyasu, OP Patidar, Amit Kumar and Aftab A. Shabnam (2023).
Eri Silk Insect (Samiaricini, Donovan). In Commercial Insects, CRC Press, Taylor &
Francis Group (eds. Omkar), 103-125p (ISBN: 978-1-032-59495-8 (hbk), ISBN: 978-
1-032-59496-5 (pbk), ISBN: 978-1-003-45496-0 (ebk).

Jigyasu, D K, Patidar OP, Kumar A and Shabnam AA. (2024), Muga Silk Insect
(Antheraea assamensis). In: Omkar (Ed.), Commercial Insects. CRC press, Taylor &
Francis Group, (ISBN: 978-1-032-59495-8 (hbk), ISBN: 978-1-032-59496-5 (pbk),
ISBN: 978-1-003-45496-0 (ebk)

Jigyasu et al. 2023, Castor plant in Ericulture: opportunities and challenges. In: Baudhh
K, Singh RP (Ed.), Castor: A Climate Resilient Commercial Crop. Springer Nature, (In
Press).

Saini, P., Rohela, G.K., Kumar, J.S., Shabnam, A.A., Kumar, A. (2023). Cultivation,
Utilization, and Economic Benefits of Mulberry. In: Gnanesh, B.N., Vijayan, K. (eds)

The Mulberry Genome. Compendium of Plant Genomes. Springer, Cham. Pp: 13-56.
https://doi.org/10.1007/978-3-031-28478-6_2. Print ISBN: 978-3-031-28477-9.

Kaisa K, Tiwari J, Mahesh DS, Shah S, and Arunkumar KP* (2024) Biotechnological
Approaches in Wild Silk Culture. In: Biotechnology for Silkworm Crop Enhancement
- Tools and Applications. ISBN - 978-981-97-5060-3.

Mahesh D S., K P Arunkumar, and KM Vijaya Kumari, A manual on Eri Chawki
Rearing (2024), ISBN: 978-81-959292-6-9.

Manjunath R N, Silk-cotton blend textiles: elevating everyday comfort with luxury
(2024). In Book - The Cotton path: from farm to wardrobe, ISBN: 978-81-959422-9-
9.

Debaraj, Y., Subharani, S., Devi, T.B and Devi, N.M. (2023). Biology of Scymnus
posticalis Sicard (Coleoptera: Coccinellidae) reared on Dialeuropora decempuncta
(Quaintance and Baker) (Homoptera: Aleyrodidae). Science for Sustainable
Development. Akansha Publishing House, Darya Ganj, New Delhi 100pp.

Saini, P., Rohela, G.K., Kumar, J.S., Shabnam, A.A., Kumar, A. (2023). Cultivation,
Utilization, and Economic Benefits of Mulberry. In: Gnanesh, B.N., Vijayan, K. (eds)
The Mulberry Genome. Compendium of Plant Genomes. Springer, Cham. Pp: 13-56.
https://doi.org/10.1007/978-3-031-28478-6_2. Print ISBN: 978-3-031-28477-9.

Patent Granted

1.

A device for cocooning Eri, Muga & Mulberry, Granted - 14.03.2024, Patent No.
526129
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Leaflet/Brochure/ Technical Bulletins

1.

Subharani, S., Singh, D.L., Subadas, Kh., Somen, L. and Debaraj, Y. (2023) Diseases
and its management in oak tasar culture (Bilingual) pp 8.

. Subadas, Kh., Singh, S.K., Subharani, S., Somen, L. and Debaraj, Y. (2023). Package

of practices in Eri culture in local language. 4pp

. Mahesh D S., 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.

Manjunath R. N (2023), Muga Super Cook: A multiuse cooking solution for muga
cocoons, CMER&TI Technical Bulletin (English & Assamese), ISBN: 978-81-
959292-3-8.

. KM Vijayakumari, P D Kamala Jayanthi, R. Gokulraj, Jayashree Mekali, Kartik Neog,

D.K.Gogoi and T James Keisa (2023), Host plant volatiles (Synthetic blend):
Oviposition stimulant blend for enhancing egg laying in from muga (Antheraea
assamensis) and eri silk moth (Samia ricini), CMER&TI Technical Bulletin : APS
5001EF (English & Assamese Language), ISBN: 978-81-959292-5-2.

. D. K Jigyasu, Aftab A Shabnam, Om Prakash Patidar.; Borpat (4. grandis) Nursery

Raising Technique & Management (2024).

. 20 Success stories of Muga clusters, Spinning Gold, Success Stories in Vanya

Sericulture (2023), ISBN: 978-81-959292-9-0.

Abstracts

1.

D K Jigyasu et al., 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.

KP Arunkumar et al., A Dual-Purpose Cold Reeling Technology to Improve Seed
Availability in Muga Ecosystem, National Conference on "Silkworm Seed Industry:
Opportunities and Future Prospects" Bengaluru, 30™ - 31% January 2024

DS Mabhesh, Lalitha Natarajan, Jyoti Ranjan Mishra, Arunima Nath, Ramen Bhuyan,
Rubi Sut, KP Arunkumar, Kartik Neog and KM Vijaya Kumari, A New Method for
Large-Scale Commercial Loose Egg Production in Ericulture, National Conference
on "Silkworm Seed Industry: Opportunities and Future Prospects" Bengaluru, 30™ -
31% January 2024.

Reeta Luikham L. ef al, Moth Emergence Pattern and Grainage
Performance of Antheraea Proylei Jolly for Spring and Autumn Crop, National
Conference on "Silkworm Seed Industry: Opportunities and Future Prospects"
Bengaluru, 30th - 31st January 2024.

. Aftab A. Shabnam et al., Genetic Enhancement of Eri Silkworm (Samia ricini): A

Comprehensive Study on Intra-Specific Hybridization for Improved Fecundity and
Rearing Performance, National Conference on "Silkworm Seed Industry:
Opportunities and Future Prospects" Bengaluru, 30" - 31% January 2024.
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6.

10.

11

12.

13.

14.

15.

16.

17.

L. Somen Singh et al., Studies on the Grainage performance of oak tasar vanya
silkmoth, Antheraea frithi Moore during Spring, Summer and Autumn crops in
Manipur, National Conference on "Silkworm Seed Industry: Opportunities and
Future Prospects" Bengaluru, 30" - 31 January 2024.

N Vijay et al., Advancing Pebrine Identification in Muga Sericulture Through
Artificial Intelligence: A Comprehensive Approach, National Conference on
"Silkworm Seed Industry: Opportunities and Future Prospects" Bengaluru, 30th - 31st
January 2024.

D K Jigyasu, et al., Exploring the Impact of Host Plant Variability on The
Reproductive Performance of Muga Silkworm (Antheraea assamensis Helfer),
National Conference on "Silkworm Seed Industry: Opportunities and Future
Prospects" Bengaluru, 30 - 31% January 2024

. DS Mabhesh et al., Black Boxing Schedules for Synchronization Hatching in

Ericulture, National Conference on "Silkworm Seed Industry: Opportunities and
Future Prospects" Bengaluru, 30" - 31% January 2024

O P Patidar et al., Utilisation of Girdling procedure in Borpat (Ailanthus grandis) for
its asexual reproduction and enhancing leaf yield for sustainable ericulture
development, International Conference on “Biodiversity, Food Security,
Sustainability and Climate Change” (ICBFSCC-2023), 25-28 April, 2023, Asam
Agricultural University, Jorhat

. Mahesh D S et al., Eri pupa-based diet for improving nutritional status of northeast

india International Conference on “Biodiversity, Food Security, Sustainability and
Climate Change” (ICBFSCC-2023), 25-28 April, 2023, Asam Agricultural
University, Jorhat.

Subadas Singh et al., Establishment of In-situ conservation sites of Muga
silkworm, Antheraeca assamensis Helfer-A crucial step to protect important
bioresource, International Conference on “Biodiversity, Food Security, Sustainability
and Climate Change” (ICBFSCC-2023), 25-28 April, 2023, Asam Agricultural
University, Jorhat

Aftab A. Shabnam et al., Technological interventions for improvement of Muga
(Anthereae assamensis) and Eri (Samia ricini D) silkworm Host Plants, International
Conference on “Biodiversity, Food Security, Sustainability and Climate Change”
(ICBFSCC(C-2023), 25-28 April, 2023, Asam Agricultural University, Jorhat.

KP Arunkumar et al., Strategies to mitigate climate change impact on muga
sericulture ecosystem in Northeast India, International Conference on “Biodiversity,
Food Security, Sustainability and Climate Change” (ICBFSCC-2023), 25-28 April,
2023, Asam Agricultural University, Jorhat

D K Jigyasu, et al., Seri-agro-forestry convergence for promotion of vanya sericulture
in Northeast India, International Conference on “Biodiversity, Food Security,
Sustainability and Climate Change” (ICBFSCC-2023), 25-28 April, 2023, Asam
Agricultural University, Jorhat

Manjunath R N., Unleashing 3D Woven Silk Fabrics for Designing Apparel and
Technical Textiles" International Conference on Global Scenario and Sustainable
Solutions in Silk Industry, February 28, 2024, New Delhi.

Manjunath R N., From Tradition to Innovation: Harnessing the power of 3D woven
silk fabrics for technical textiles, Indo-Japan Textile Research Conference, 271"-28%
November 2023, IIT Delhi.
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18. 38T Riew & e T o fEdl ToRa o T XM $Hieurad Ud 3Dt
TPHTGATE BT 21.04.2023 TWH- o1 UTd, YHE HHAR oY TF dHoTHo
oo puRt

19. 30T e & e D kg RS w8t e Pieurad | foram et ufieror &1
g% WIHH - 24.04.2023 TGH- IS U7, YHS AR ORI TG doTHo faorg

20. TR ST HAT-aa- Ffd HATR (So¥o) THTE! URAHT goid & d1Y 3 |
G USRI — T I | fORY T6T 8 W HRA DI — G- IR UTd, IAMPH-3t
, T Y TR &g HagyR (3R, 2023)

21, STell IREART SR I Welt Bt T3 sRe! (b9 Y Td,) 3T &
dIS BT AhI-Hifcs A0 =AWl sree , "o M de & 75 I
Judferdl U9 Hidt gkeRa” fovd IR AP ISTHTT dd-ie! AR s
15.02.2024.

22. T XM T 4TAT1 B AT dob-1h! &b H1eqH § Hig el T=Ifad ol & Hieine,
B4 M TS & 75 I Sudiesudi Td Hidt ey fawg iR I8 IoTHIST
db-Idb! YR f&id 15.02.2024.

23. ! ST R SNHG SHiGan &3F AHIG-3ie  TUIaERT
FAdaPb, “b=1d MM die & 75 el Iudi*dt Td Hidt uRexd fawg wR
RIS ASTHTNT dTeb-iTep! YIEAR &I 15.02.2024.

24. YT HUR ORI et al, Jd-s1oT 3R S BUd & GRM T MBI (@R
SRR 3ehR) BT fafie @rer Uief TR 3IeT- 3T 3R T H ieura- ol
TUTE, "H-1g M Sie & 75 I Igatedl Td Hidl uRexg” favg R s
JTSTHTST ddh-1eh! AR [ 15.02.2024.

AWARDS / Recognition

1. Dr. Aftab A Shabnam, Scientist-D received 2" Best Presentation for presenting a
research paper at “International Conference on Silkworm Seed Industry:
Opportunities and Future Prospects” held at National Institute of Fashion
Technology, Bengaluru Organized by Central Silk Board, Bengaluru (Karnataka)
during 30%-31° January 2024.

2. Dr. Laishram Somen Singh, Scientist-D received 3" Best oral paper presentation
award for the paper entitled “Studies on the grainage performance of oak tasar vanya
silkmoth, Antheraea frithi Moore during spring, summer and autumn crops in
Manipur”.

3. Dr. Sinam Subharani Devi, Scientist-D received 3™ Best poster presentation award
for the paper entitled “Impact of host plant derived leaf and stem extracts on the
oviposition behavior of the temperate tasar silk moth, Antheraea proylei”.

4. ST TS 3R, IAMH-HT (3R TS TH) HI YYH HIRdD UK U g5 b=
WY TS & 75 AT IUASAT TG HUTat aReg” f[avg IR I8 ITHNT adh-ia
IR e 15.02.2024.
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GRANTS —IN-AID FOR THE YEAR 2023-24

Head GIA RECEIVED | EXPENDITURE | SURRENDERED
INCURRED

Plan (NE General) 2,82,50,000 /- 2,82,50,000 /- -

Plan Capital 1,42,31,081 /- 1,42,31,081 /-

Plan (NE Capital) 55,88,014 /- 55,88,014 /- -

Total 4,80,69,095 /- 4,80,69,095 /- -

EXTERNAL FUND BALANCES FOR THE YEAR 2023-24

Head DBT Fund DST FUND
Opening Balance as on 01.04.2023 4,26,846 /- 2,83,992 /-
Amount Received during the 4260525 /- 21,108/~ (interest)
year (including interest) 38519/- (interest)
Expenditure during the year 22,37,036 /- 16,157 /-
Surrendered during the year 20,23,765 /- -

27,905.00 (interest)

Closing Balance 4,37,184 /- 2,88,943 /-
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