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TEATFAT

ad # [T a7 Ay ageta qur sfa-seget 1 s Fem wae g s o H
e &0ty fiel Ja1 @+ @@ wdr F O SugE 9 9gEE TEEw g % AR Ag
8 TEET ATHAE G gl TH & H AT0T® €T H IeT WH FAT qgqd, I, T JAT AF
T % AfdRh ATOrogs €9 &g SIoege Hiel oFA7iqa  Attacus atlas, Samia canningie,
Cricula trifenestrata, A< TITH &7 ¥ ITA=4 2

T YO A FH A ATH FAM AHH Al FETA ATl gl UL YA IR YO
Ffosas w7 & forg & qAT 999 oIgH YW g ST gqgqd JdT A+ qEY h FH % g erdr gl
Iq W AT AR FRT UL FAT G FET T FAT WH K FA TEATT F < AAAT IATRA
FLAT B A IOTEA F AR, IAC TS, AT TRA, ATRedTg s 3fEEr § v "@edw grar
2l TH YW ¥ It JUAT et 9w i wiatew gfE g W 81 TEEr Saamed av R0 9¥-94 &
T ¥Soo H.ZTA TF BN AT gl W YWOH [EET &4F H UMET A A0 UF @FOw wew g oS
g W FT IFE TAW ICNET FIAT gl T TAT I¢IEd F7 Ioarad § fi-diY i a7 w2
TAT FT R09¥-¢Y4 & IAA T TAH ¢4< F.2F IAI&d gal &, FJadr Smar g &6 Yo Semad
¥ g d% Ig 999 ATOF IATEd gl T W9H IATed F1 [fEa S q9ar oSa a9e s it
ATHAT FAT T2T & S| zo% 99T Fgr Y99 SreT § AT aTed g0 Y@l gl Tad Afaiew
frgemft T F ATI-Ary WEE # FEArE Y W SAN § FAEmE @i Tgue w7 TET
Tol foFar ST "

FET TAH AE F AN FeRlq T UL AEIE T TIAAT FEAE T FEITE JAT ATTANT
e, GEmas 7 Beae afEfae & @9faq aares w1 R g oS 3w % w7 ud
IUM & ™ § "eg e Tewdle fied™a Y9gq, @ 9dT 99 9 Yegd, FEed I,
fied 3 T wEud onfe & fFar § Fust & AqFA WrERehr & Gwm 9w Fust A
TEATRAr #7 AT €T F TR F ATHAE JAT qoT6 I9HcIET 9w F 9 qa9=ad
oI A T VAT YT Jg HEAE hiead TE@T 2l

qH T8 Alc Fd g0 dgx geft &1 W 8 fF seamw g av Ro¢¥-4 F IR HgaTl
Tfafafesat THT @57 T FT GH0 g GEAH FRT ATTF ICNET I AT U L9 IS |-
3 fowfa frar T S aqaes g9 afgser |afEfa, = w9 T Gar g oquar o
FUF T UL ATE ®F F G0 AT g FT VW A AN ‘IAAEA IS SAE ST IS L TUH.
WQW%W WW%WWWW%WWW%

TEadt ® FET K AN FAT F JAT TH TH F IR Boed AT AR T oAEas [
siRReRr % o wfger #atwsor, afofiss o T T 1 go| #3998 Ffead
T TH.UF.ST. W I[SARAT TH.THE.ST. T T FE7 IATET UX qOfe¥d T\ UX
BT e 9TH gem g1 R 9 aEATHl @TE 9iYT UdATeeed & IGE SEued fit qgEe
AT, FgISAd gl & O = [0 WH Hle F GeAET qAT FAT G, q=F T
AT T qE=aradl fil WOt w1 FEE, T WAl SAAEed TEeATd §Ye0, UIE & UHREd
TUF FagT Tohst AT T JAT UL F IQHAE AiSf A d¥l qafg & forg ofweo i
g AT BT g "R F SR, dEel s vematas At gwerth ¥ S I
T U, REEEE T U5 U e AL e S ATl Heai % @R
gforeror srfora T s 81 T fafieh, 69 % SATEET AN ST SATH-HIH 8T HEATEl
it fFam T g1 FURT F FR-uT § WIAAT JAT WRRET SETEI 99 ATgEF  qOEres

F4 54
3o o3

2 3% 4




CMERT]I, Annual Report 2014-15

T TAT ITE TR F W H@AT H FUH H ATHA Fd gC TCIT T T T FA€L AHEHA
TN S FT FTERAT FT e A e wfderr s F oagd wooo & i FwS, YOw
STTed AT F FEaATRAl, AT 997 T AR WAl 6 ATIERRT T FHATET B ATAAT T&T
T AT HEAE AT e AfET TEREAT § WIRINrT SEEHdT FEEH, C9H O FUOHAT,  TeT
e, wedfAal, #9g F=AT-TR==A0, Wedred JedEar e s e ) "@ee 7 0ty
THFE NOIEERT # TOAT FT 3846 A&l gEgm &7 §f A9gq aqmdr g qo7 39 Thr 6
TIYAT @Y 9ed § gl gl

qH . dfd AR Fa¥, SUFAad, @ee frafaena qour s, ey aaresT gt
(IT.T.HY. ), FHUAATH, ATGEE AT AqHI TAATgHT AT & a9 T&ed] F aqede
T & adt surft & & sfiv w7 v s A fAewmw 9wt # ogw w9 ® 39w g f{Ru
TU qead d AgH AN 97 gAE & Id Faadr a%d & § gl g7 @l gl

H Fd YWH GE, dWEE h GFF IMIRET F OGTed & a7 & T F A F gag 7
aqaa™ T A Y wfafafeat & Ao § #9997 9gqnr Y8 # F O gemEe Jifud wwar
AT # IAC-TA & F YW IaAmed & faAnn & s 3 A gEenet F o see-vee
% FEFAI B TAET H FEAEAT 0 T 5 o0 Fer@Es go@r f7ar g1 § a9 gganft gemr
Far [T yem w2 g v 7ar Ry feataene, et frateres, s @ GEm
TAT TR 6699, TRgle, s, s, &., W, «@€.U.aw.5., 4= oo, s@w
frafaemeT, sige, @Em quar SrenfEr &9mr, ara a9 a9r Sa-SrEineRr f@{ann, 9w
U F [erEs qeEmr Far § SAE g g ¥ 30§ uF eRefl sEe 7 fFwe §eme w
&) § A FAET g1 A H, H IT FUR H FAAGF gFAE T Fadal Aw HAT g O
W 7 TH F I & § BFear qoar aqEeaig J9n § qmer #7 @ AqaHl 6 el a9wre
FAA W TR qAT ITART qganr A 2

=t F. e
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FOREWORD

The North East region of India is a natural abode for diverse flora and fauna.
The conducive environment of the North East India has made the region a natural
home for sericigenous insects as well as their host plants. Four types of commercially
exploited silks, viz., mulberry, muga, eri and oak tasar are available in this region
besides numerous commercially un-exploited sericigenous insects such Attacus atlas,
Samia canningie, Cricula trifenestrata, etc.

Brahmaputra river valley of Assam is considered as original home of cultivated
eri silkmoth. The silk produced by eri silkkworm is considered economically the third
most important silk in the world after mulberry silk and Chinese Tasar. The North
Eastern region of India alone produces more than 98 % of the total amount of eri cut
cocoons and spun silk in the country. Besides these, the eri culture has also
undertaken in Uttar Pradesh, Andhra Pradesh, Tamil Nadu and Odisha. The production
and demand of eri silk is increasing day by day and its production has reached all time
high i.e. more than 4600 MT during 2014-15. Muga silk is endemic to North East region
producing golden coloured exquisite silk. The muga raw silk production has been also
increasing gradually up to 158 MT during 2014-15 which is the highest reported so far.
The muga silkworm is facing certain biotic and abiotic challenges hindering its potential
raw silk production. Impact of global warming coupled with climate changes and
environmental pollution on muga silk industry cannot be ignored.

The Central Muga Eri Research and Training Institute under Central Silk Board
is the leading institute mandated to carry out basic as well applied research,
developmental as well as extension support for the growth of muga and eri silks
industry in the country. The institute has been focusing on development of farmers’
friendly technologies in the areas of silkworm rearing management, host plant
improvement and management, development of improved breeds, pest & disease
management, etc. and its diffusion and dissemination through farmers’ participatory
mode and in coordination with State Department of Sericulture.

| am happy to note the institute could fulfill its goal in a remarkable extent during
2014-15. The institute has developed first high yielding eri silkworm breed C2 which
was approved by Hybrid Authorization Committee of CSB and widely accepted by the
eri farmers. The Central Silk Board was awarded prestigious National award in e-
governance on “Innovative use of GIS Technology in e-Governance” in which the
institute was one of the major stakeholder in implementing the project. The institute has
developed model eri villages with 20 SHGs in Jorhat, Golaghat and Sivasagar districts
of Assam focusing women empowerment, additional income and employment
generation through technological interventions both pre and post cocoon sectors as
well as product design, diversification and natural dyeing of eri silk. Dadhara SHG and
Deogharia SHG received State Level 1% and 2" Prize, respectively in eri cocoon
production. The institute has also carried studies on identification and evaluation of
superior genotypes of perennial food plant Ailanthus, evaluation of wild muga silkworm
for enhancement of fecundity and shell yield, development of forecasting and
forewarning system for pest and diseases, ex-situ conservation of muga silkworm
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germplasm and integrated nutrient management package for castor, long term
preservation of eri and muga silkworm seed, etc. The institute emphasized on capacity
building of Scientific, Technical and Administrative manpower and conducted training
through external institutes such as NAARM, Hyderabad and NEILIT, Jorhat besides
deputing the scientists to other renowned national institutes. More thrust was given on
training and transfer of technologies to the doorsteps of farmers and institute
implemented programmes such Seri-Model Village, Farmers’ Field Schools, Cluster
Promotion Programmes on muga and eri covering large numbers of farmers in Assam,
Meghalaya, Nagaland, West Bengal and Uttar Pradesh. More than 5000 farmers, DOS
staffs, officials of Insurance companies and NGOs were trained under various training
programme. The institute and its nested units also organized a numbers of technology
awareness programme, Reshom Krishi mela, field days, exhibition, group discussions,
frontline demonstration, etc. The institute also strengthened its infrastructural facilities
by establishing Sericigenous Insect Repository which is first of its kind in NE Region.

It gives me immense pleasure to record my deep sense of gratitude to Prof.
Bolin Kumar Konwar, Vice Chancellor of Nagaland University and Chairman, Research
Advisory Committee (RAC) and all the members of RAC of the institute for their
invaluable guidance and suggestions to keep up the momentum of spirit and
involvement in frontier areas of R&D and to tackle the problems of muga and eri silks
industry.

| would like convey my thanks to Competent Authority of Central Silk Board,
Bangalore for providing support for development of the institute to carry out the R&D
activities in fulfilling the vision of the organization. | sincerely acknowledge and
appreciate the supports and cooperation extended by Department of Sericulture of all
North Eastern States in implementing developmental and extension communication
programmes effectively. | also sincerely appreciate all the collaborating institute and
funding agencies such as Dibrugarh University, Gauhati University, NEIST, Jorhat, IIT,
Kharagpur, IARI, New Delhi, Assam Agricultural University, Jorhat, Department of
Science & Technology, Government of India and Department of Biotechnology,
Government of India whose cooperation and support enabled the institute a frontier
R&D institute in the country. Last but not the least | would like to convey my heartfelt
thanks and gratefulness to the farmers for cooperation and sharing challenges faced in
grassroots level for carrying out need based and useful research and extension
services in eri and muga silk sectors.

Dr. K. Giridhar
Director




CMERT]I, Annual Report 2014-15

INTRODUCTION

CMERA&TI, LAHDOIGARH AT A GLANCE

Central Muga Eri Research & Training Institute is a R&D institute in the
field of muga and eri culture, which is under the control of Central Silk Board,
Ministry of Textiles, Government of India. The institute has been successfully
undertaking entire gamut of R&D activities to cater the needs of the on-farm and
post-cocoon sector of muga and eri culture. Muga and eri culture is a rural
industry of all the North Eastern States and parts of the country. The institute is
strengthening the infrastructural facilities in recent years for conducting
research in the frontier lines. The main objectives of the institute are to evolve
new technologies for increasing the productivity of muga and eri silkworms and
thereby transforming these cultures from the state of traditional culture to a
profit making and sustainable enterprises.

A. MANDATE OF THE INSTITUTE

+ To act as an apex Research Institute for providing R&D support for muga
and eri culture.

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

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

+ To percolate the research findings to the end users through extension
and training mechanism.

B. HUMAN RESOURCES

Scientists 27
Technical staff 57
Administrative Staff 57
Supporting Staff 37
Total Staff 178

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

To facilitate effective transfer of technologies developed by the institute
and their validation in the field, Regional Research Stations and Research
Extension Centres (REC) are established. Regional Muga Research Station
(RMRS) is located in one of the major muga growing zones of Assam namely,
Boko in the district of Kamrup. The station has been carrying out region specific
adaptive research suited to the regional requirements besides providing training
to farmers and grass root level extension workers. The RECs have the
responsibilities of transferring technologies to the beneficiaries and also to
provide all technological and input support to them. Besides these, REC, Tura in
Meghalaya is sharing the responsibility of maintaining basic stocks of muga
silkworm. Two Regional Eri Research Stations (RERS) are located at
Mendipathar (Meghalaya) and Shadnagar (Andhra Pradesh) with similar
responsibilities for eri. There are two RECs for eri, located at Diphu (Karbi
Anglong, Assam) and Fatehpur (Uttar Pradesh). There is a composite REC
located at Mongaldoi, Assam and one at Navsari, Gujarat.

C. EXTENSION NETWORK

CMER&TI

RMRS, Boko RERS, Mendhipathar RERS, Shadnagar
REC, Coochbehar REC, Diphu REC, Mangaldoi |—
REC, Tura REC Fatehpur —
REC, Lakhimpur REC, Navsari [
REC, Kokrajhar
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D. ORGANIZATIONAL SET-UP

CENTRAL SILK BOARD

DIRECTOR

G.C.C. Chenijan (Eri
Section

Project Monitoring and Coordination

Host plant improvement
and management

Administration

Agronomy and Soil

Establishment — Chemistry ]
Silkworm Improvement
Labourcell 1 and Management
. I Silkworm Seed
Receipt &Dispatch |—
P P Technology
OL - Hindi — Silkworm Rearing
Management
Construction Cell
Entomology _—

Accounts and Bill Host Plant Pathoclogy |

Store & Purchase |

Vehicle Cell J

Silkworm Pathology |

Biotechnology —

Computer Post Cocoon
Technology
Library Extension & Training

E. SCIENTIFIC PERSONNEL (As on 31 March 2015)
|. MAIN INSTITUTE

1. Dr. K. Giridhar Director

2. Shri B. Choudhury Scientist — D

3. Shri Z.M.S. Khan Scientist— D Upto 18.06.2014
4. Shri P.K. Handique Scientist— D

5.  Shri D. Goswami Scientist— D

6. Mrs. Ranuma Das Scientist— D

7. Dr.R.Das Scientist— D

8. Dr.N.l. Singh Scientist — D
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9. Shri G. Rajkhowa
10. Shri D. Mech

11. Dr. K. Neog

12. Dr. N. J. Dhar

13. Mrs. M.D. Senapati
14. Dr. M.C. Sarmah

15. Dr. Urmimala Hazarika

16. Dr. B.N. Sarkar
17. Dr. M. Chutia

18. Dr. D.K. Gogoi
19. Dr. Rajesh Kumar

20. Dr.S.A. Ahmed

Il. RMRS, BOKO
01 Dr. S. Paliwal
02 Shri A.K. Gogoi
03 Dr. G. P. Singh
04 ShriL. Sonowal

lll. RERS, MENDIPATHAR
01 Shri P.N. Borgohain
02 Dr. H. Barman

IV. RERS, SHADNAGAR
01 Dr. T. Ravi Verma
02 Dr. C. Srinivas

V. REC, LAKHIMPUR
01 Shri S. Saikia

VI. REC, COOCHBEHAR
01 Shri S. N. Bagchii
02 Dr. N. Biswas

Scientist — D
Scientist— D
Scientist — D
Scientist— C
Scientist— C
Scientist — C
Scientist— C
Scientist— C
Scientist— C

Scientist — C
Scientist — C

Scientist — C

Scientist— D
Scientist— D
Scientist— D
Scientist — B

Scientist - C
Scientist — B

Scientist— D
Scientist— D

Scientist— D

Scientist— D
Scientist— D

Retd. on 30.04.2014

On EOL for DST Overseas
Post Doctoral Fellowship
in University of Leicester,
UK w.e.f. 01.01.2015 for
One Year

On EOL for Guest Faculty
at Univ. of Tokyo, Japan

w.e.f. 01.05.2015 to
30.09.2015

Since 16.07.2014

Upto 31.05.2014

Upto 31.05.2014
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VIl. REC, TURA
01 Dr. J.C.D. Phukan Scientist — C Retd. on 31.12.2014
VIIl. REC, KOKRAJHAR
01 Mr. J. Hazarika TA
IX. REC, MANGALDOI
01 Shri B. Basumatari Scientist— C
X. REC, FATEHPUR
01 Dr. A.U. Khan Scientist— D
XI. REC, Diphu
01 Mr. D. Khonikar TA

Xll. REC, NAVSARI
01 Mrs. Hemlataben Patel TA

F. DELEGATED AND NON-DELEGATED UNITS OF CMER&TI

DELEGATED UNITS

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

+ Regional Muga Research Station, Boko, Kamrup, Assam

% Regional Eri Research Station, Shadnagar, Andra pradesh

NON-DELEGATED UNITS
+ Regional Eri Research Station, Mendipathar, Meghalaya
Research Extension Centre, Tura, Meghalaya

Research Extension Centre, Coochbehar, West Bengal
Research Extension Centre, Kokrajhar, Assam
Research Extension Centre, Diphu, Assam

Research Extension Centre, Lakhimpur, Assam
Research Extension Centre, Mangaldoi, Assam

Research Extension Centre, Fatehpur, Uttar Pradesh

X/
X

X3

*

X/
L X4

X3

*

X/
°e

X3

*

X/
L X4
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¥ 2014-15 F F I T&T IuAT=EAT

Fea I AT T LT SAHLTT U V(AT HEAT, AaTHE, TGS ATHLTT TF THT TH(S 3T
TH 3 TH (TTHT) T T AT UH (AN T HIITAR) AW £ (TR, T, T4, &,
HIAETE, FFTATE AT HAg L) ST T 0 280 IR F [ 7 qrdm 90 FaT 2 |

FETT & & § TG U3l

T TH § AR & T 1%, AERIE

Y TH A T, Tl

AT 3 A TH, ATEAR

AR AR T, I

TN 7T [ TS / RN A 8 SUS et
=T [ Ffereqor six fAwaTe S § Syt

A ST FEHAT A SUToer

AT &= A J STty
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¥ 2014-15 ® f6U U sqEa™ Fw gEATT

FeEl T TAT U e F fAEw F fw § FRw oW ud aqEd™ T witrer
e, et T Iqae™ Fvx & Afafsh q@Ee, FFfeerR, @, %, @eeE, ferem
FAT g Ruq aqEg™ e @eama Feal g aqud™ 9 fFwm § 9ganr y'e &7 @0
2l

Fo ATEY H W@ ITATSHAT:

Fi 2014-15 & Zw fafwy affewor  oqee™  aRIeEe ofgiq agiaeet gardr 9T
frgamdy T, FEW T TATS FH K ASE, HiAT qqFA SrennierAr, Fee awa #ir
Ferdr, TR oqEa, TAT THAE F Sas AT d @GN Fuds § "@6taq 9 war
ffr 7 weg o, T H & [fr 7 weg 4 Far v a0 & F[{fr T v 5 R
eI qAT T84 A THEAl H FEFEad & A7 Wl gl 3 9RAsI § o' 4
qfeETe JqiE g T, fUgd a9 # 10 9RFESe 59 @8 JUAT 4 AR A
#F L ) TS AANE TEIW H FUF TqC U 4 FAAG wEAEET, 10 WA S TEE T
F FEXAT, 2 TATIT/ T&HFA A TAT 2 THE ALAAT FT FHA G890 TH gl

CMERA&TI, Lahdoigarh

> @ Sasadd §WEHT dfteddd TaEE RT AT 9 S USNHET w6
AT PIA03, ST8e@ %H& #9 AT PSB12 TIT UATHEFEY THAT. UH UH + 4
TF FUSNE U ASHT 05 F ULE HaT AYS T TgA AT TE R

> U Yawde feuem A Sifed @ & fou e Iftew uE Iuyws fawtaa
gr 4T gl

> AT A AATa AfSE IALSAArT (50 AT ¥ OSATET T AT AW)  qAT ATAF
Faa AT (0.50 77.) F fReamcewss === fFU o9 % arg o WewEdE FoAfas goed
Iareq & forw e g qum aeadt S (F14-F18) & =JgfHa aenhd & Sfed: oo
ERR e

> o quEw @ty &1 "Wied T g Yemde qvel S [Afvw FEEred sEe &
R e i B S N 2 PR R 1 1 T e 1 kB | - R O T
# 7°CH qruua § 15 T qF #=fia #T SHH > 85 % wAveSIcatd I ST HEHAT
2l

> AT YA AT GEHAAEIfASTdl A AR AAFAT AT AT-TEAaE F w4 H
I Fue BT T s " "9 sa-stary MGB-05 @ MGB-11 g
IRem EeEiEE T e | F ® T § qenT-oenw T ¥ qgerE T

> em woet @ fFEe F orm g aorfiRuatas @ 7 400 FEr # AAT qUg AW
Ie THode RO # "o fFar mar qur 9 SeeYw dfed | 120 99 &
TEqa AT AT R

> AT YWAE F OIEN gq T H SE TSAE K qAF AL ok A8 A SHArgar
FT T YOHEE IREEE & €T § qga9 A T Bl
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> T YA H AR aAddTd gHIAFR Fa® § Tfawad H QAR S =T
Fug fFaT ST TR B

> WO quT ST, W B OUI C2 A WIHEIUaY S #d U SfEd SvesHd
qaar & Wiad O g ¥ % fFuda 320 senm & v o, 9fw aO,q.=. &
T FET ITMET 238 H@AT AT 79 %. AHAA TARART 9 AT @A AT,
¥ H 9T W.g.A. F @O 355 §e T, 9fd ALHLF. " 252 §e r &Er
IATET & ATT 81 %. 9 AT T a9 (AT AT TR AR ATH F FOR &l
20000 ¥ rfersr wdr C2 A% faafya g

> HEIHIE FTEeE g9 GRANHT F dgd T aTRREdafds 9 % T e dier i
g Fem yf@fer o d@vam § R\ 16 & 18 A 2015 dF A9 feaH
FEATAT Ariorg T FT wETEETe F AT gl A ames gg v giedr
FT ITAN FT T G LT F AG-TEAT T U2 AU TeaefiT yore @ A1
e awme frafaemas qar o= g & o d9 weeET weme @ BT oaEm

>  FATE & AUF AT FAA AT S Y=Y Amwa: HF 008 T HF 005 #T &\ red
qof Iuw 27.57 €t & wfq gEer wir a9 F @ry 9g=wm i T HF 008 T HF 005
T S9ATE TR (T 9T 7 AT SR et T uEREEe)
H 25 #F & o7 Iu9 F fAwdd 10.28 % TAT 6.68 % T IS AAT-AAT & e
TS T T R

> 21 u" & g wew fAfar &t gfrsEr ¢ Sustainable Rural livelihood”, & dga wir
g FATe , Scared fEwred, uh foew &1 sthw qur Sourew fFewe 9w wiveror
FAFAT e o o RFarfaeten @ o vawm swemha suww ¥ fow uw &
TE | §F A, JAT e 9% A% AT & AT dFAHEe ¥ JEd gU g Iudsd
FAT T

> YeTHHE IS JAT d40 AU FEFH F dgd AT & g AsAT TAT TRTEA
T3,  HH, HHATAT, A, T qur A #8200 ¥ afgw Few afftweEm
#Fel ® qga "wg fFu ww, {SEE ¥ 41 9YF Saturniidae and Bombycidae F ¥
AT Tee TgA AT T AW geed F foru @t qua "o oo g

> eadd AT H O YA & qREAfd -dqEdd & U uE IS w14
fiftst & foro aomar fiegew AT S W 1w @ swdwd feuea & qga fafhe
A H 15-45% T o o R 7= R mm

> W GT YT qAT e & figF qqr A0 R Q@EEAAT q q@eAdradr fit gt
e e mr 21 =3 o & figws qur 9 ¥ gafid e Wered W U
TH A 44160 FUH &F S TU g TELAAT T @AAEAT F Foied HT HEAH F
Faarze ¥ A =7 ¥ seaw B @ Q)

> AEEAT TAT FSAT FHA 2014 % a9 T Yo frs & feged § 9o qu
TRV (UA TH TH)” FT GUAT BFAT T SAgwaT FHA F I hedrad e
H sg®ar qa7T F5AT wEel ® I Y e F ofiw wE fhear afietea w8
A Safw FEAT wHA H ITA H 47.5 % THRAR A fAEEmor § 43.3 % TR
fremm gam

> HEIE % AHIT SARHE qAT AqEIE SARHE dHd g7 a9 A4 AqEd

TRATSET JEdTd AR AT =T Rl
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gL AT, Ol
> W YewAEl Sfawsy @ErgEt % o"veor & "@«y # St i H ewerfafy, ofEm ey
e, WA § 9EA qFedT § TEE A5 a7 SEwed q9reEi & e

ST T B

> A % S3TAT S6 AFA &I F I ARWET & ®T § Tgard H T2 qAT T
H oamqft fFo o ¥ 32w ¥ TH 9@ dWW H agql #7 39 a9 F N @ &
AFA T=AT FT 21000 FAEITE AT JMT [T F)

FTHF , qETR

>  H-FE A4f-uRE Ffresmdq F dgd aToredg® F G- S ATd HEeY S|aIEdi &
Tfaa darer gofaat &1 geaiad & & fou e |@9fg, , afntwar GEm
ferifes, FHIUATE, SF AHAA F AL UL A5 Heed SAauedi &l JeAithd &
UT FEed SAuEdl dqid@ CSP-106, CSP-105 4T CSP-103 ZET Y¢TH SqqTd 9T
avF FTorSAEs 0 qaeft Igaw god v T aEm

> g yea A gfH-ufe wfeadd 1 T S @ afeear @aie w o ol vew
#T F 10 998 (accessions) #I Af¥T #Awwi & Frewrew 7 7= Scareq fAeuTER
T S I g0 HeAiha RAT T ST #9g F E-201 ST E- 206 ¥ FgHEl
Freqmad JAT [:3cq1ed feeq & AW § garg i

g T A FH, AR
> TR A AEETE qd a7 A SdeaT qiid g ‘T g9dg9 # Gt
T RN A7 FOa fGwE & R F JIRT Fus & amEieed —ards 39
qrHeE qrArSET i e fi T g

A. SENRRCT FEAThCoT/IReH HATR ST FIEAHAT § STATH
FYUF T T Y, ABAETE
> Fgar (AT -9, 2014),EEAT (JATS- 3, 2014) TAT FeAT FHA (AFCIL-ATFT,
2014)
F I FRa g aqET “HenE 2 (0.1 pug YA Rm) i Fwst F weEr F g
Yorg fiw v fEwa Gy qur amm T & R ¥ ogEEa smEr §10-25 %
dTSMA AT § Fhg FT AHST I9qTAT 2
> Fgar (A9 -9, 2014),EEAT (JATS- o, 2014) TAT FeAT FAA (AFIL-ATFT,
2014)
F I FUAT ok TAAT K W U A FFET 9T 9% Insect stimulants fEEEE U
SIS
e % i 24-66 % e e gfyx g2 ¥ S swEST Ferfar gl
> Fgar (ATd -9, 2014),AEEAT (JATS- 3, 2014) TAT FeAT FHA (AFCIL-ATFT,
2014) & T FULT F WAL H G0 HH qrer dr iy o SHEET [ger F oswamha
et T g BEwe #T W T 9® A # 15-30 % g g2 9AT EerEdd
(Yer¥ FTE T FRT H 15-20 % TIAgqd FH g FT IATAT TAT g
> I YeHAE & TRMATE A9 Vg & O ofF@®W qur "erery & 200 # ATIEF FUA!
F fes o= & wadHr #rwE srnfa B oo qur 79 Fuwt ¥ vt fie 8% A
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gatar & e & qamr § v O g 7 F udd 11 & aFw 22 FEr # g
EEL

> T ARSI ® OISt "weEr EEw w O eaw srfua #R qur " WA #v
I AR w

> AT SRR FAATS FURE K A SF-d1F FU WRIRER #7 ArsEEr Fr Se
F ILT A 90 FURI A AUAMW F U wgAW At T B T W FEA (YTAET)
AT FEAT, TT @R FEAA GATEE FAT, Iex Fug (black gram/ sesame) S
AT T HAId ANTEFRAT qAqT TS94T FEFT AAIoa Fo o aHiEEee anfe @
TIRT AOATT T Fuhi & Ve § e mam affedre oy uw uforeror oft
o B war S| 181 Fuwt 7 9w o

> T ST U F FATERL W YT A U F VAT AF0 § d\-did wmHe hee Ay
(FIF TAFA THAY) FT wqqAr f T v wHE e e F ¥ S=avh ey
TaaTe wuRd T e afa "@dtea gfeeasmaet @ duer, ua € S TN,
T FqE, ToMFed Shiag, Teey, THRMEl afe aqfaq 6o T o wrg fies
A F TIE FUH G TgAM F T L RHE TReE TFe| #1 F 17000/~ H
T H T ufd udr wHe e Te| & ® 10700 #T W H THE FUA 4 HEE T
TEEAT & oy # Iw wrwr A [y wwm fr 0 e 39 oyqw Fus F vl #
TR STTehdT wTawd, I o gefsr #Ewar st o o)

> "4 Ated oS 9 Ui a7 390 98q & (37 UH UH)SqGT § ATTH €9 § TATqq ATt
oAt o for forer foefsT |teer |30 90 3| T ares et § sqet aur wad -
AT G 0% S R Fwrateaaa F (A uHuE)(@ars/arEr wd44, 29 @re &
TRT LORTehTel qT 918l ST, 7 970 0 Fgeh T9T TR 433107 7 Y64, TRT {6 95 At |/
=T st ' AT g Ry srerstaE a9t stfee Bt F (afeae)dfie weer o
FHIET I AT 38 & 33/THAT 63 & 49 | FFet ATOISAF: TAT . A.H/IT % g 0l AL
FoTT §9HTE & Ad 15.3 % | 28.6 % T TATd gl g1 STi a& UL uq § A7.04.
o A F A TR # [ Aredred) srenRifEi(C2), wewH farhir anfy ¥ (
AT ITAT STAF H TAAT ¥ AIATH A SFHTH 98 g HIHAT FT AUATAG | S=HTH AT i 7.5
kg/100 T &fed .7.9.31.9 % I & FEa< HET 91X Icarad 9.9 F.a1./100 T gam =71
I AT FET AT G g & TAT [ AT w1 ® Okt 9w 3w e afa & 2% # 500.00
STt g @1 g g0 T 89 FOH TG & S (o6 FATa9T & AT TH.ZTN BT Fad &
T I el wf 250.00

B. waTe/wfAreor quT e wEwAr & Susfeaat

> UM 4 UF.U.U.HR.U¥., gFEsEe g0 g=9rferd ‘fAaear yoreft yE@ge s
gfgsmr, aiffefin 7 gearsa e i s@a, v L ueL e &L g
AT AR FFET J9 FT AN, AIFHT TUET ot 9% gioreqor sy B
THE AMARH, TEAMW & JATAH F M. TR . Mar § stoa afatiae
THIGEAE TEFHE TH a7 TH.H.qX. T, e § AFSa WEdhe [0 H
. f. T e TRT FT UAT N U WAV wEEH, d% faeett HoswATSIA
TIAA FIvRLH AE AT AAALH A GO, dqE § AANSd L9H IIET T
TH IANT UL FRIUET FUE JAT @RS H AfEE® TFIEr AfSEE 97 A

FFATAT § AT forEm
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> T aEeEw gd TRANHT % dgd §ed aRT M TRfeefads 9k TR
Far drer it ga FEm wfafe v wearen At 16 & 19 @ 2015 dF
grstrora AT =

> HEIH T A4S Wed & 4 #®, a9 2013-14 & ArUE TOE, 20 Arwced/qerted
TAT 9 TEAH/AIIA Afe WHAG FU U THE FATAT, HEAE F AR A
TATd S W 15 oY Hadl o quT HEEY/HAE/A/HaTIT § 15 o "eet
EEiENR I ER I

> HeqW gra fBfyw wentitear e wireer wrEmw e omr ReE 3877
fearferamrieat @ wfereror yew frm wmm oz F ¥ s uw.S.uH. ¥ dgd T T
T Yo feuTad 9T wEY it AfEteE 9¥ 191 &0 wiefea R wEm
TR ST FAFAT 6 dgd 170 FUH & UL C2 ToAA  FHleqrad  qar
181 FUHl H AAEeerHd  HIET gfEfyr ww gfafea fRr omm Sl A
TATATSG IRATSET % dgd §eA9 g UL 49N &dls, U 3cred fSsred, W@e
JAT IATEA fawmE Uw 235 =ARAT & TAAM Ta= FFAT T H@EE g 854
aied i & @ga 662 Fwwl v wfafera fFm wm zaw afefiss, "o F
FHT F HEY H FAFRA KT AN FT 14 ARRFT FH1 Gffera BT wmEm weam 9
F9 F I T AT 5330 Rarfamriat & wiatea B @

> FU TFE FEl F GHad § GEA A [T GFET FOUSIGd AT Gehs, T
g9 F UHFA WRINERT Ter, fi T wefw, T few e, o #Ed 3w
TAT TN TEAGAAT AQ TT 46 Whre ATSH SRTREGT TRl FEFHAT FT S T

> THE ATARSE, 8 FIUWATT, 45 WTATHRT SANTERAT FHAFAT, 13 TARIT TaT 43
s feaw smnfe e o qur Fust § qoadt freds suEa Ruoaw

C. oMW SWART % ®EFAT § IUAfeadT

> HEIE H oW STAIRT & #ewal § R v Ao fewww TEr o g

> 38100 #@MH/FaTq ddmErtyg  wa/dg wmu qu (GAE ¥ FgusEyw #9000,
g9erh, aiT ® 21000, o.fF.%., @@ e § 3000 quv . fF.F.g=ftagw H 5100
(T W) TAT 23080 HIH AAGHE GG Aqfaq o T0 ( &eers, I § 15850
T 3 AqHT™ fEEar FWEr ¥ 7230 sqfdq fFw wwo)

> 15000 FETE AAIEIHE W FMT T (FUAATH H 10000 TAT &UHAF, H=aqd
# 5000 SWMW W) JAT 26 F.UT.%FFx @i arqida o 70 (dwsrn, dfegraw
g 21 Foar. 7 a.7.%., 8% ¥ 5 BF.ar. afda BFo) dur 12150 FA=
qaEtyg 9ty A U U (FHUSEYE ¥ 6000 TAT UM, HiETAX H 6150
FHTE TARHE 91 Aaa o )

>  Fifula®: ®1 § 7312 W ALH.F. dledrad BT T (FHUsEys § 3140,
ST, AT H 2660 TAT AqHeTT fAeqe &=l § 1512 #Hleqrad &rar @m)  qouw
AT wET F ®T F 6870 U.H.A. Hleqaq AT @ (FHUsEYE #3353,
HAh, A0 H 1612 TAT AqH AeqT Fwal § 1905 Heqrad f&Far 1) 3T
THH ATOMSTS FET 116917 FAT &S Frar 107828 Ieamfad AT AT

> 1461TH U.H.F. Hledad U 0 (FHUETH H 381,80 E, Afraqaw H 485,
qUH, e ® 300, A.f3.%., " # 200 dur a.fF.Em. RE H 95
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T.q.9. i e ae" B Tw) gur ozEw 1324 fF.ar. v #Er sontea G
T
> 42942 W W.H.F. IAMEd F AW F AGATE 37658 HIT A.H{.F. aMYdq (40
T IHT T 11380 T W.H.A. IANET F AN & A 14355 UH A.{.A.
AT fohe T
D. Fart fawm # Sw=fsw
> A § Teude RO ff wraer Y arifRaRid ae F 9vd q9ead e
FIA T FATE AT T
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> Eten FAwe Fe At T g oqE 2|
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HIGHLIGHTS OF ACHIEVEMENTS

The Central Muga and Eri Research & Training Institute, Lahdoigarh, Jorhat in a
network of RMRS, Boko, RERS, Shadnagar, RERS, Mendipathar and RECs located at
Lakhimpur, Coochbehar, Tura, Diphu, Mangaldoi, Kokrajhar and Fatehpur provides R&
D support in muga and eri sectors for the development of the industries.

F. Major achievements in research:

During 2014-15, 9 CSB funded, 4 DBT funded and 5 DST funded research projects
under different categorization viz., Environmental challenges and global warming,
Drudgery reduction and women friendly technologies, Input cost reduction, Eco-friendly
& organic farming were undertaken at the institute and its regional stations, out of
which 4 projects were concluded, 10 projects to be continued from previous year and 4
were newly initiated. Moreover, 4 regular programmes, 10 ToT programmes, 2
validation / field trials and 2 pilot studies were conducted at the institute as well as at
farmers’ level. A brief highlight of the research works done during the year is presented
below:

CMERA&TI, Lahdoigarh
« Three biofertilizer potential bacterial isolates viz. Pseudomonas aeruginosa
strain MAJ PIAQ03, Bacillus firmus strain MAJ PSB12 and Achromobacter sp.
SSK4 strain KAZ AZB05 have been identified from the castor rhizosphere soil
samples.

«» Ailanthus grandis was found suitable evaluated for sustainable eri silkworm
rearing.

« For developing high yielding breed of muga silkworm, sib mating and
inbreeding of the selected lines in subsequent generations (F14-F18) were
done followed by directional selection of the targeted characters viz. higher
survivability (more than 50 % ERR) and higher shell weight (0.50 g).

« Embryo isolation technique was standardized and embryo chart was prepared
for different developmental stages of muga silkworm eggs. It was also observed
that muga silkworm eggs can be preserved up to 15 days at 7 °C with > 85 %
hatching.

« Muga silkworm gut-microflora were morphologically and biochemically
characterized. Two most potential gut-bacteria MGB-05 and MGB-11 were
identified as Bacillus stratosphericus and Bacillus cerius, respectively.
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Collected more than 400 insect specimens from muga ecosystem for
developing diagnostic keys and preserved in the insect repository. lllustrated
diagnostics have been prepared for 120 species.

Isolated bacterial pathogens from diseased cadavers of muga silkworm and
four bacteria have been identified as muga silkworm pathogens.

Isolation and characterization of anti-fungal peptides from the haemolymph of
fungal challenged muga silkworm is under progress.

Post authorization trial of eri C2 breed was conducted in Manipur and BTC,
Assam. In Manipur, average fecundity recorded was 320 nos. per dfl, cocoon
yield per dfl was 238 nos. with an average ERR of 79 %. In case of BTC,
Assam, fecundity recorded was 355 nos. per dfl, cocoon yield per dfl was 252
nos. with an average ERR of 81 %. More than 20000 eri C2 breed were
distributed to farmers under SMV.

Under Institutional Biotech Hub project, one workshop on “Basic diagnostic
techniques of microbes and insects of muga ecosystem” was organized on 16"-
18™ March 2015. Three students of Jorhat Kendriya Mahavidyalaya completed
their Internship project on biochemical study of muga host plant by using the
Biotech hub facility. Three demonstration programmes were conducted for
students of West Bengal University and School students..

Two high yielding genotypes of kesseru namely, HF 008 and HF 005 have been
identified with potential leaf yield of 27.57 MT per ha per year and 26.72 MT per
ha per year, respectively. The HF 008 and HF005 showed gain in leaf yield by
10.28 % and 6.68 % respectively over 25 MT leaf yield in benchmark plantation
(traditional accessions adopting all improved practices).

Under a DST funded project on “Sustainable Rural livelihood”, Training
programmes were organized on eri spinning, product design, dyeing of eri silk
and product development. The beneficiaries were bank/credit linked with HDFC
Bank Ltd. and State Bank of India for setting up the eri silk based enterprises.

Under silkworm exploration and characterization programme, more than 200
specimens of wild sericigenous insects were collected from six states of
North East India (Arunachal Pradesh, Assam, Meghalaya, Nagaland, Manipur
and Mizoram). 41 species were identified belonging to Saturniidae and
Bombycidae. All the specimens have been preserved for future references.
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% For acclimatization of muga silkworm under indoor conditions, same stock was
reared continuously for 14 generations and 15-45 % ERR was recorded in
different seasons under complete indoor rearing.

% Forecasting and forewarning system for pests and diseases of muga host
plants and silkworm have been developed. During the year, more than 44160
farmers were covered by mobile SMS for forewarning of pests and disease
incidence. The forecasting and forewarning calendars are also uploaded in the
institute’s website on regular basis.

s Trial of “Leaf Surface Microbes (LSM)” was conducted in rearing of muga
silkworm larvae during Aherua and kotia crops, 2014. During Aherua crop, no
difference was observed between treatment and control in case of rearing
performances. During kotia crop, 47.5 % ERR was obtained under treatment
against 43.3 % ERR in control.

+ Ten new research project proposals have been approved by RC & RAC of the
institute.

RMRS, Boko
+ For conservation of genetic resources of muga silkworm, eight wild genetic
resources are being maintained under ex-situ condition at GCC, Damalgre,
West Garo Hills, Meghalaya.

% S3 and S6 morphotypes of som have been identified as disease tolerant and
multiplied in large scale for supply to the field. 21000 saplings of S3 and S6
morphotypes of som were raised during the year.

RERS, Shadnagar

+ To evaluate the varietal potential of commercial and perennial castor genotypes
under rain-fed semi-arid conditions, eight castor genotypes were evaluated
based on growth parameters, physiological parameters, chemoassay and
bioassay. The castor genotypes CSP-106, CSP-105 and CSP-103 exhibited
higher values for Silk Ratio and other commercial characters.

+ To identify eco-races suitable to semi-arid conditions of Andhra Pradesh, 10
accessions of eri silkworm were evaluated in respect of rearing & reproductive
performances during different seasons. Accessions, E-201 and E- 206 showed
superiority in case of multiple rearing and reproductive traits respectively.

RERS, Mendipathar
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One new research project proposal on “Socio-economic upliftment of farmers
through adoption of improved technologies and skill development in eri culture”
has been approved by RC & RAC of the institute.

G. Achievements in Technology Validation / Demonstration / Popularization
programmes

CMERA&TI, Lahdoigarh

@
0.0

0
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0
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Juvenile hormone analogue “Methoprene” (0.1 ug per ml) was sprayed to muga
silkkworm at farmers’ fields during Chotua (March-April, 2014), Aherua (July -
August, 2014) and Kotia crop (October- November, 2014). Data indicated 10-25
% enhancement of fecundity in treated moths compared to control.

Insect stimulants were sprayed on the leaves of selected som plants at farmers’
fields during Chotua (March-April, 2014), Aherua (July-August, 2014) and Kotia
crop (October- November, 2014). Data indicated enhancement of ERR by 24-66
% over control.

Terminelia chebula based formulation “Muga Heal” was sprayed on the leaves of
selected som plants at farmers’ fields during Chotua (March-April, 2014), Aherua
(July-August, 2014) and Kotia crop (October- November, 2014). Data indicated
enhancement of ERR by 15-30 % and reduction of flacherie disease incidence by
15-20 %.

For disinfection and disease management in muga silkworm, demonstration
programmes were conducted in different areas covering more than 200 farmers
of Assam and Meghalaya. Feedback data collected from 79 farmers have
shown gain in cocoon yield of the treated lot ranging from 11 to 22 cocoons per
g dfl over that of control.

For development of attractant and repellent for controlling uzifly in muga
ecosystem, different trials are being conducted.

For popularization of bio-intensive farming techniques among the muga
growers, 90 farmers were identified for adoption. Awareness programmes and
demonstrations were organized on sowing of green manure crops (dhaincha),
incorporation of green manure crops, sowing of inter crops (black gram/
sesame), application of vermicompost etc. were conducted at adopted farmers
fields. Training programmes on vermicomposting were also organized where
181 farmers participated.

Farmers Field Schools in muga and eri sectors were established in three muga
and three eri clusters. Benchmark information of each FFS centre were
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collected. Laptop, LCD projector, white board, projector screens, Poster,
pamphlets, etc were supplied to each concerned units/ scientists of the main
institute. Lead farmers were identified for all FFS. Fund @ Rs. 17000/- to each
muga FFS and (@ Rs. 10700 to each eri FFS were released to lead farmers for
assistance. Technology awareness programme, training and demonstration
programmes were organized at the field of lead farmers.

% For dissemination of technologies in muga and eri culture, silkworm rearing
were conducted in different seasons at farmer’s fields under Seri Model Village
(SMV)s. On implementation of muga SMVs, adoption of technologies
(pruning/pollarding, green manuring, pest and diseases management of host
plants as well as silkworms, dfls, etc) are found high and encouraging against
benchmark adoption level (partial). Cocoon production enhanced from 33 to 38
cocoons /dfl in seed crop and from 49 to 63 cocoons/dfls in commercial crop
with 15.3 % and 28.6 % improvement respectively over benchmark. In case of
eri SMVs, adoption of technologies (disinfection of rearing house & appliances,
improved breeds (C2), platform rearing, etc) are found high against benchmark
level of adoption. Cocoon shell production enhanced up to 9.9 kg/100 dfls from
the benchmark of 7.5 kg/100 dfl with 31.9 % improvement. The cocoon quality
has also improved and income generation is increased through sale the cocoon
to private traders from @ Rs. 550/- per kg against Rs. 250/- per kg before
implementation of SMV.

H. Achievements in Publicity/ Training and Extension programmes

% Institute organized training on “Extension System Management” and “Planning,
Monitoring & Evaluation and Technology Management” by NAARM, Hyderabad,
Basic computer applications by NIELIT, Income Tax calculation etc. Further,
scientists of the institute participated in the training on Managerial Effectiveness
Enhancement programme at IMTR Goa, PCR based detection of silkworm
diseases at SBRL Bangalore, National conference of women achievers on
sericulture at New Delhi, International Congress on Sericulture & silk industry at
Bangalore and Workshop on Intellectual Property Rights at Guwahati.

% The institute organized workshop on “Basic diagnostic techniques of microbes
and insects of muga ecosystem” on 16™-18" March 2015 under Institutional
Biotech Hub project.

% The institute published 4 issues of newsletters, Annual Report for 2013-14, 20
nos. of leaflets/bulletins and 9 nos. of books / manuals. Besides, the scientists
of the institute published 15 research articles in reputed journals and 15
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research articles in the proceedings of various seminar/conference/workshop
etc.

The institute organized training programmes on different technologies and
trained 3877 nos. of beneficiaries. Under ISDS, 191 trainees were trained on
muga and eri silkworm rearing as well as post cocoon activities. Under
technology popularization programmes, 170 farmers were trained on eri C2
breed rearing and 181 farmers were trained on biointensive farming techniques.
Under a DST sponsored project, the institute trained 235 persons on eri
spinning, eri product designing, dyeing and product development. Under SMVs,
the institute trained 662 farmers. Further the institute organized training
programme for insurance and trained 14 persons. Altogether, the institute
trained 5330 beneficiaries during the year.

Institute conducted 46 nos. of Front line technology demonstration programmes
in coordination with KVKs on Integrated technology package of muga culture,
Integrated technology package of eri culture, BANI machine, Muga Silk Plus,
Muga Cocoon dryer and Disease Forewarning.

Besides, 8 Krishi melas, 45 Technology Awareness programmes, 13
Exhibitions and 43 Field days were conducted and accordingly feedbacks were
collected from the farmers.

Achievement in land utilization programmes

The institute conducted land utilization programmes as per given below:

Raised 38100 som / soalu seedling /sapling (9000 at CMER&TI, 21000 at
RMRS, Boko, 3000 at REC, Lakhimpur and 5100 at REC, Coochbehar) and
supplied 23080 nos. of som seedlings (15850 from RMRS and 7230 from 3
RECSs).

Raised 15000 kesseru seedling (10000 at CMER&TI and 5000 at RERS,
Mendipathar) and supplied 26 kg castor seeds (21 kg from RERS, Mendipathar
& 5 kg from REC, Diphu) and 12150 nos. kesseru seedlings (6000 from
CMER&TI and 6150 from RERS, Mendipathar).

Reared 7312 muga dfls as commercial (3140 at CMER&TI, 2660 at RMRS and
1512 at RECs) and 6870 dfls (3353 at CMER&TI, 1612 at RMRS, and 1905 at
RECs) as seed crops. Thereby produced 116917 commercial cocoons and
107828 seed cocoons.
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% Reared 1461 eri dfls (381 at CMER&TI, 485 at RERS, Mendipathar, 300 at
RERS, Shadnagar, 200 at REC, mongaldoi and 95 at REC, Diphu) and thereby
produced 132.1 kg eri cocoons.

« Produced 42942 muga dfls, supplied 37658 muga dfls as per demand,
produced 11380 eri dfls and supplied 14355 eri dfls as per demand.

J. Achievement in infrastructure development

«» Insect Repository is established at the institute and tried to maintain in
coordination with the Biodiversity Board.

+« Orders have been placed with CPWD for muga grainage building.

% Video conference room has been established

% For NKN internet connection, computer and other accessories have been
procured

+ CCTV has been installed in the campus

+ Digital EPBX has been installed

K. Others
+ Renewed ISO 9001: 2008 certificate for the institute during November, 2014.
% Received ISO 9001: 2008 certificate for RMRS, Boko during December, 2014
FINANCIAL TARGET AND EXPENDITURE

(Rupees in lakhs)

Consolidated Provisions

Particulars Estimated budget Actual expenditure

Recurr | Capital Salary Total Recur- | Capital | Salary Total

ing Assets GIA-36 ring Assets | GIA-

GIA - GAl - GIA - GAlI - 36

31 35 31 35
Non- Plan - - 1039.00 1039.00 - - 965.24 965.24
Normal 508.40 200.00 - 708.40 436.49 | 138.50 - 574.99
Plan NE
Plan 00.61 00.16 - 0.77 0.55 0.18 - 0.73
Total 509.01 200.16 1039.00 1748.17 | 437.04 | 138.68 | 965.24 1540.96




CMERT]I, Annual Report 2014-15
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ACHIEVEMENT OF THE RESULT FRAMEWORK DOCUMENT

Objectives Actions Success Indicator Unit | Target | Achivement
Conduct Research Total on- going Projects No. 15 18+4*°
scientific, Projects-coded Projects Concluded No. 4 5°
technical and | by CO Projects Initiated No. 3 3
economic No of technologies/ No 2 4°
research to innovations developed
enhance New technologies for field | No 2 42
production, testing
productivity Equipment / machinery No 1 12
and quality of newly developed for
Indian silk. sericulture mechanisation

Evaluation of Progress of the research % 100 105°
improved projects based on the pre-
varieties of determined milestones
muga and eri High yielding / new host No. 2 3°
host plants and | plant varieties evaluated
its disseminating
to field
Developing Progress of the research % 100 100°
improved projects based on the pre-
breeds suitable | determined milestones
to tropical Improved breeds No. 1 19
regions and its developed
dissemination to
field
Improvement in | Progress of the research % 100 117.24°
the productivity | projects based on the pre-
and quality of determined milestones
muga and eri Productivity improvement | % 12 15.22°
silkworms
Integrated Pest | Progress of the research % 100 100°
and Disease projects based on the pre-
Management determined milestones
and its Technologies / solutions No. 2 2°
dissemination to | developed
field
Commercializ | Sericulture Technologies No. 14 18°
ation of technologies commercialised/popularize
products and including d
Technologies | chemical taken No. of technologies No. 2 0°
up for patented

commercialisatio
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n /patenting
Transfer of Institute Village | No. of villages to be No 7 7°
Technology Linked covered
Programme No. of farmers adopted No 650 662"
Expected muga raw silk Kg 3300 488.3°
output
Expected eri raw silk Kg 2600 2401°
output
Large scale trial | No. of dfls proposed for Nos. 2750 22920°
of C2 breeds large scale trial
Cluster No. of clusters No. 18 20°
promotion organised/monitored
programme No. of farmers covered No. 1880* 1880°
Muga raw silk output MT 12 0.44°
Eri raw silk output MT 17 2.96°
New plantation Popularisation of improved | Acre 150 434°
with improved host plant varieties among | s
varieties/ the farmers
Adoption of No. of farmers covered No 6000 9629°
Technology No. of technologies No 10 17°
demonstrated
Krishi Melas No. of programmes No 8 8°
conducted
No. of farmers covered No 3000 3045°
Post programme follow up | % 70 77.5°
Capacity Skill Beneficiaries trained No 210 1912
Building Development under sKkill development
among the programme [ISDS etc]
stake holders Beneficiaries trained No 160 5787°
under structured
programmes, need based
programme etc.
Beneficiaries placed in silk | No 210 312°
sector after training
Organic Establish Quality disinfecting % 100 100°
Linkages Organic materials and other crop
CSS and CDP | Linkages protection measures-door
between R&D to door disinfection
and CDP in Input for development of No 4 8°
States Kissan Nurseries in Muga
& Eri
Mobile Testing for muga No. 50 110°
and eri farmers for
disease and pest
infestation
Revenue Generation of Revenue generation Rs. 30 28.40°
Generation funds as per XIlI in
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Plan guidelines lakh
Strengthening | Utilization of Effective utilization of Acre 45 81.75°
institutional existing land cultivable land for s
framework to | holdings assigned mandates
support Utilization of Extent of utilization of % 100 100°
ongoing service buildings | facilities for the core
research and | (laboratory, purpose of assigned
related rearing house, mandates
programmes grainages, staff
quarters,
hostels, guest
house etc)
Optimum Utilization of scientific % 100 100°
utilization of manpower for research
manpower activities
Utilisation of Expenditure under Central | Rs. 7.06 5.7221°
Grants Sector Schemes In
Cror
e
Maintenance Production & Dfls production and Num 3200 9472°
of breeders supply of supply ber
stock nucleus seeds of
to basic seed dfls
farms of CSB &
States for
further
multiplication
Publication of | Facilitating the Publication of research Num 40 36°
R&D scientists and articles by the Institute ber
innovations the (first author)
and package technologists to | Printing and circulation of | Num 3 6°
of practices publish books/ manuals by the ber
for knowledge | innovations and | Institute (only one
dissemination | package of claimant)
practices for Printing and publication of | Num 2 2°
wider use extension manuals ber
Publication of technical Num 12 172
bulletins / leaflets ber
Disease Identify the Instances where such Num 11 13°
forecasting & disease activities were undertaken | ber
forewarning occurrence in
advance &
forewarn the
beneficiaries
with remedial
measures
Improvement | To undertake Machineries and Num 3 3°
in Post programmes for | technologies ber
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Cocoon improving the demonstrated in the field
Technology post cocoon Stakeholders covered for Num 25 28°
technologies of | field testing ber
muga and eri
silkworm
cocoons
Collaborative Identifying Projects taken up for No. 2 2°
Research potential R&D collaborative research
Programmes institutes in
with other India and
R&D abroad and
organizations | undertakes
in India and collaborative
abroad research
programmes for
the benefit of
both the
countries
Efficient Timely On time submission Date 22™ 22 April
functioning of | submission of April 2014
RFD system draft RFD for 2014
2014-15
Timely On time submission Date | 1-May- -
submission of 15
results of 2014-
15
Administrative | Implement % of implementation % 100 100
Reform mitigating
strategies for
reducing
potential risk of
corruption
Implement ISO | Target date for Date Dec November
9001 as per the | implementation of ISO 31st 2013
approved action | 9001 at Institute 2013
plan. Action Plan for Date Aug Aug 31st
implementation of ISO 31st 2014
9001 at RMRS Boko 2014
Identify, design Implementation of Date May April 1st
and implement identified innovations 1st 2014
major 2014
innovations
Improving Implementation | Independent audit of % 100 100
internal of Sevottam implementation of
efficiency / Citizen’s charter
responsive- Independent audit of % 100 100
ness / service implementation of public
delivery of the grievances redressal
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organization

Ensuring
compliance of
the Financial
Accountability
Framework

system.
Timely Percentage of ATNs % 100 100
submission of submitted within due date
ATNs on Audit (4 months) from date of
paras of AG & presentation of report
Internal Audit
Timely Percentage of ATRs % 100 100
submission of submitted within due date
ATRs to AG & (6 months) from date of
CSB, HQ. presentation of report
Early disposal of | Percentage of % 100 100
pending ATNs outstanding ATNs
on Audit paras disposed off during the
of AG reports. year
Early disposal of | Percentage of % 100 100

pending ATRs
on AG reports.

outstanding ATRs
disposed off during the
year

a, cumulative total of all the quarter; b, highest among the quarters; c, average of all
quarters; * Target revised by DOS for the Programme

The overall RFD percentage was 93% for the financial year 2014-15.
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LIST OF THE R&D PROJECTS

Sl. Project Title of the project Duration Scientists
No. code involved
CONCLUDED PROJECTS
1 AIE 5854 | Exploration, collection, | Oct., 2011 | R. Kumar, G.
characterization and cataloguing — Sept., | Rajkhowa
of wild sericigenous insects 2014
available in North East India
2 PIE 5853 | Collection, characterization, Oct., M.C. Sarmah,
evaluation and conservation of 2011- S.A. Ahmed, B.N.
perennial host plants for eri Sept., Sarkar, M.
silkworm rearing 2014 Chutia, K. Neog
3 APR- Eri silkworm, Samia ricini Nov., C. Srinivas, T.
5858 (Donovan) rearing and cocoon 2011- Ravivarma
production in relation to host plant | Oct., 2014
castor genotypes (Ricinus
communis L) raised under rain-fed
conditions in semi-arid region
4 AIB-5857 | Evaluation and identification of | Nov., 2011 | T. Ravivarma
eco-race(s) of eri, Samia ricini — Oct.,
(Donovan) suitable to semi- arid 2014
conditions of Andhra Pradesh
5 MOE - Sustainable rural livelihood: Dec., C. Dash, K. Das
5863 adoption and refinement of 2012-
improved technologies of eri March,
culture in Brahmaputra Valley of 2015
Assam
ONGOING PROJECTS
1 Establishment of Institutional | Dec. 2010 | M. Chutia, R. Das
Biotech Hub (Phase-lIl) — Nov.,
2015
2 APS - Development of egg preservation | April, 2011 | D. Goswami, N.I
5856 schedule in muga silkworm, -June, | Singh,
Antheraea assamensis Helfer 2015 M.D. Senapati
3 ARC- Studies on the insect fauna | August, | R. Kumar, G.
5864 associated with muga ecosystem 2012 - Rajkhowa
in North East India with emphasis | July, 2015
on the illustrated diagnostics
4 AlIP-5861 | Molecular approaches in June, D.K. Gogoi, R.
characterization and utilization of 2012 - Kumar
gut microflora from muga silkworm | Oct. 2015
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Antheraea assamensis for
enhancing productivity of muga
culture in North Eastern India (In
collaboration with IARI, New Delhi)

5 PRP- Screening of microbial flora | July, 2012 | D.K. Gogoi
5862 (potential bio-fertilizer) of castor —June.,
rhizosphere and development of 2015
INM package in ericulture (DST-
FTYS, New Delhi)
6 AIB - Development of high vyielding | Feb., 2011 | N.I. Singh, D.
5851 muga silkkworm breed through — Dec., | Goswami
population improvement 2015
7 ARP- Characterization, transmission and | July, 2013 | M.  Chutia, R.
5867 cyto-pathology of infectious —June, | Kumar
flacherie and cytoplasmic 2016
polyhedrosis  virus in  muga
silkworm Antheraea assamensis
Helfer
8 APR- Etiology of bacterial diseases and March, M. Chutia, R. Das
5865 molecular characterization of the | 2013-Feb.,
pathogens of muga silkworm in 2016
NE India
9 APR- Sustainable eri silkworm rearing: March, S.A. Ahmed, M.C.
5866 evaluation of Ailanthus species 2013 - Sarmah, P.K.
Feb., 2016 | Handique, B.N.
Sarkar
10 ARP- Isolation and characterization of | May, 2014 | K. Neog, B. G.
5868 antifungal peptides from Muga —June Unni, A. K.
Silkworm Antheraea assamensis 2017 Ghosh, S. C.
Helfer Kundu
11 | AIB-5879 | Development of suitable | November, | B.N. Sarkar, M.C.
combinations/hybrids of eri 2014 - Sarmah, S.A.
silkworm with sustainable | October, | Ahmed
performance  for  commercial 2017
exploitation
12 | PIN-5871 | Development of Bio-intensive | January | Maitry Daimari
Module for Organic Muga Silk 2015- and S. A. Ahmed
Production December
2016
13 AlB- Popularization of new eri breed C2 | October | S.A. Ahmed
5869 at farmers’ field 2014-
September
2015
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REGULAR PROGRAMMES
1 CMERTI- | Hardening of micro- propagated Oct., K. Neog, D.K.
RP1 plantlets of muga host plant, 2011- Gogoi
Persea bombycina Kost. onward
2 CMERTI- | Induction of Indoor rearing | Oct., 2011 | K. Neog
RP2 technique for Antheraea onward
assamensis Helfer through field
trials.
3 CMERTI- | Conservation of Antheraea | April, 2012 | N.I. Singh and
RP3 assamensis Helfer (Phase - 11) onwards | A.K. Gogoi
4 | CMERTI- | Forecasting and forwarning for | Jan. 2014 | R. Das
RP4 pest and disease of muga host | onwards
plants and silkworm
PILOT STUDIES
1 PS-1 Propagation and multiplication of April 2013 | A.K. Gogoi, R.
foliar disease tolerant S3 and S6 - March Das
morphotypes of som food plant of | 2016
muga silkworm rearing in Lower
Assam
2 PS-2 Studies on the efficacy of toxic April 2014 | G. Rajkhowa and
baits and barriers for control of - March R. Kumar
ants 2015
3 PS-3 Trial of “Leaf Surface Microbes April 2014 | D.K.Gogoi, N.I.
(LSM)” collected from CTR&TI, - March Singh
Ranchi 2015
4 PS-4 Trial of “Sericilin” collected from April 2014 | R. Das
CST&RI, Berhampore - March
2015
ToT PROGRAMMES
1 ToT-1 Development of repository for April 2014 | R. Kumar, G.
insect fauna of seri-ecosystem and | - March Rajkhowa
wild silk moths of NE India 2015
2 ToT-2 Technology demonstration - April 2014 | K. Neog
Enhancement of fecundity through | - March
application of endocrine hormone | 2015
analogues of muga silkworm at
farmers level
3 | ToT-3 Transfer of technology from lab to | April 2014 | N.I. Singh
field : disinfection and disease - March
management in muga silkworm 2015
4 | ToT-4 Technology Demonstration and April 2014 | K. Neog
Validation: Enhancement of - March
feeding efficiency of through 2015
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application of insect stimulants of
muga silkworm at farmers level

5 | ToT-5 Establishment of farmers field April 2014 | D. Mech

school in eri and muga sector - March
2015

6 | ToT-7 Institute village linkage programme | April 2014 | D. Mech
for dissemination of technologi8es | - March
to the farmers field in muga and eri | 2015
culture

7 | ToT-8 Popularization of biointesive April 2014 | U. Hazarika
farming techniques among the - March
muga frowers of Assam 2015

8 | ToT-9 Terminalia chebula based April 2014 | K. Neog
bioformulation “Muga Heal” for - March
healthy larvae and production of 2015
quality silk fibre by muga silkworm

9 | ToT-10 Training programmes of scientists | April 2014 | Training Section
| staff for the year 2014-15 - March

2015

10 | ToT-11 Tansfer of technology programme | April 2014 | D. Mech
of CMERTI, Lahdoigarh and its - March
nested units under R&D during 2015
2014-15

11 | ToT-12 Development of attractant and April 2014 | R. Kumar, G.
repellent for controlling uzifly in - March Rajkhowa
muga ecosystem 2015
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CONCLUDED PROJECTS

Project code: ARE 5854
Project Title: Exploration, collection, characterization of wild sericigenous
insects available in North East India

Project Period: Oct. 2011 — Sept. 2014

Funding agency: Central Silk Board, Bangalore

Total budget allocation: Rs. 29.0 Lakhs

Project Investigators: Rajesh Kumar, Principal investigator

Girin Rajkhowa, Co- investigator

Objectives
1. Exploration, collection, host range, documentation and morphological
characterization of wild sericigenous insects in N.E. India in ex-situ habitats
2. Development of computerized database for wild sericigenous insects in N.E.
India

Highlights of achievements

More than 200 specimens were collected from six states of North East India
(Arunachal Pradesh, Assam, Meghalaya, Nagaland, Manipur and Mizoram) and 41
species were identified belong to Saturniidae (31 species) and 9 species (Bombycidae).
The identification is validated through taxonomic treated male genitalia of all
sericigenous moths. Two new sub-species have been described of genus Loepa from
Nagaland and Arunachal Pradesh. One new report of Antheraea sp. is reported from
Nagaland. All illustration including morphological features, external genitalic characters
along with field photographs and description of illustrated characters have been
completed. Color photographic plates are being prepared along with description, which
will be published soon. According to conservation point of view, the species are to be
recorded from the places, which can be explored and documented for future references.
All the specimens have to be preserved for future references, so that other scientists
can quote and refer for identification of species from voucher collection. All silk moths
along with cocoons and plant’s leaf from where it was collected have been preserved at
Insect Repository, CMERTI, Lahdoigarh. This will be utilized for correct identification of
silk moth species of North East India. There were many misidentifications among A.
compta, A. pernyi, A. helferi, A. royali, A. frithii, A. mylitta and A. andamana (platessa)
(new record), which have been corrected through illustration of genitalic structure.
According to genitalic structure of A. assamensis, it is found that this species does not
match with any other species of genus Antheraea, because of it special characters of
labidae in valvae of male genitalia. In evolutionary stage, A. assamensis is the oldest
species among all species of Antheraea. A further study may be conducted for DNA
barcoding for the species. Antheraea compta, Attacus atlas, Cricula trifenstrata have
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been reared for continuing the generation, but Antheraea compta cocoons are under
diapauses and Attacus atlas only one generation was successful. North Eastern region
is one of the biodiversity hotspots for flora and fauna among 34 biodiversity hotspots of
world.

Methodology

The adults of Lepidoptera were collected from Oct. 2011 — Sept. 2014 during
night with the help of light traps (200 watt mercury vapour light) and some collections
were also made by hanging a makeshift source of light (200 watt mercury vapour light)
on a white sheet or white washed wall. The collected insects were sacrificed by using
tetra benzene. These were stretched, pinned, labelled, identified, preserved in the
wooden collection boxes at Entomology Laboratory, CMERTI, Lahdoigarh. Eggs and
larvae were also collected from forest and only few reared in the rearing chamber. The
specimens collected from various localities were processed as per methodology
discussed by workers such as Lindquist (1956), Zimmerman (1978), Landry and
Landry (1994). For studying the wing venation the standard techniques given by
Zimmerman (1978) and for genitalia Robinson (1976) had been followed.

All the specimens were deposited at Entomology Laboratory, CMERTI,
Lahdoigarh. During the course of present study, dissections of the male and female
genitalia have been made as per methodology given by Kumar and Ramamurthy
(2010).

As per procedure, the male abdomen was detached from the insect (moth)
body with the help of forceps by exerting a pressure on the thorax dorsally and raising
the abdomen upward simultaneously. Before this, the abdomen was wetted by applying
100 % per cent ethanol. Then it was shifted to 10 % potassium hydroxide (KOH)
solution and boiled in beaker at electric hot plate for 10 min. After boiling, the abdomen
transferred to glacial acetic acid in petridish for cleaning. After cleaning in acetic acid,
the abdomen shifted to ethanol for taking photographs by using a 5.0 digital camera
attached with RSMr 10 stereoscopic zoom microscope and finalized in plates (prepared
in 300 pixels/inch) species wise using Adobe photoshop 7.0, ACDSee 9 Photo
Manager.

Result

Twenty nine species of wild silk moths have been collected from Manipur,
Arunachal Pradesh, Meghalaya, Mizoram, Nagaland and Assam states of North East
India (Table 1, 2). All twenty nine species’ name were updated from LEPINDEX and in
one species, there was confusion according to LEPINDEX for the species Samia
pryeri, but Dr. lan Kitching, Lepidoptera Leader, NHM, London informed that this is still
in Samia ricini, by mistake it was entered in the LEPINDEX database.

In India, still researcher using names viz., Samia cynthia ricini | Samia cynthia /
Philosamia ricini | Philosamia cynthia ricini, which are incorrect and the correct valid
name is Samia ricini for domesticated species and Samia canningi for wild species in

39
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India. Wild species Samia canningi is considered as wild progenitor of Samia ricini.
Both the species have peculiar characters in size, color, wing venation and genitalic
features. According to recent survey, only three species are found in North Eastern
India viz., Samia ricini, Samia canningi and Samia kohlii. The species, Samia cynthia
was not found in North Eastern States.

During study, complexity was faced to identify the Antheraea pernyi, A. compta,
A. frithii and A. roylei. But, now it is clarified with the help of male genitalic features.
The labide of each species have different shape and size, which is used for clarification
of Antheraea spp.

Among all six states, highest number of species (28) was recorded from
Arunachal Pradesh state (Table 2). Some areas of Arunachal Pradesh are still
unexplored. The details of all the species presented through illustrated genitalic atlas
and other morphological feature, which are part of classical taxonomy.

Table 1. Localities surveyed in four states of North Eastern India

S. States Location of collection

No.

1 Arunachal Pashighat and adjoining forest areas

Pradesh

2 Assam BTC, Lakhimpur, Tejpur, Tinisukia, Jorhat, Golaghat,
Kaziranga forest areas, Dibrugarh

3 Manipur Imphal, Urkhul

4 Meghalaya Barapani, Shillong, Mawflong, Nongpoh (Khasi Hills);
Tura, Damalgiri, Silsela, Balpakram National Park,
Bagmara, Kanai, Dalu (Garo Hills),

5 Mizoram Aizawl and adjoining forest areas

6. Nagaland Mokockchung, Zuniboto districts and adjoining forest
areas

Table 2. Distribution list of all collected species

S. Scientific Name AP | As | Man | Meg | Miz | Nag
No.
Family Saturniidae

Actias selene Hiibner, 1806
Antheraea assamensis Helfer, 1837
Antheraea compta Rothschild, 1899
.| Antheraea frithi Moore, 1858
Antheraea mylitta Drury, 1773
Antheraea pernyi Guérin-Meneville, + - + + -
1855
Antheraea roylei Moore, 1858 + - + - - +

+| +|+|+

+| +|+|+
+

+| +|+|+

+ 4|+ +|+

1
+
1

oo W=

N
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8. | Antheraea helferi Moore, 1858 + - + - - +
9. | Antehraea andamana Moore, 1877 - - - - - +
10| Archaeoattacus edwardsii White, 1859 + - + + + +
11| Archaeoattacus staudingeri Rothschild, | + - + + + +
1895

12| Argema maenas Doubleday, 1847 + - |+ + + +
13| Argema sinensis Walker, 1855 + - - - - -
14| Attacus atlas Linnaeus, 1758 + + |+ + + +
15| Cricula andrei Jordan, 1909 + - - + + -
16| Cricula trifenestrata Helfer, 1837 + + |+ + -

17| Loepa katinka Westwood, 1848 + + + - +
18| Loepa megacore Jordan, 1911 + - - - - -
19| Loepa sikkima Moore, 1865 + - - - - -
20| Loepa subsp. nov. - - |- - - +
21| Loepa subsp. nov. + - |- - - -
22| Loepa miranda Moore, 1865 - - - + - -
23| Rhodinia newara moo, 1872 + - - + - -
24| Salasa tonkiniana Le Moult, 1933 + - - - + -
25| Samia canningii Hutton, 1860 + + |+ + + +
26| Samia kohlli + - + - - -
27| Samia ricini Boisduval, 1854 + + |+ + + +
28| Satrunia pyretorum Westwood, 1847 + - |- - - -
29| Saturnia simlaensis Westwood, 1847 + -+ - - -
30| Saturnia thibeta Westwood + - |+ - - -
31| Saturnia sp. + - |+ - - -

Family Bombycidae

32| Andraca sp. + - |- + - -
33| Bombyx mori Linnaeus, 1758 + + |+ + + +
34| Bombyx incomposita van Eecke, 1929 + - |- + - -
35| Norasuma javanica Moore, 1872 + - - + - -
36| Gunda ochracea Walker, 1862 + - - + - -
37| Gunda sp. + - |- + - -
38| Ocinara bifurcula Dierl, 1978 + - - + - -
39| Triuncina religiosae Helfer, 1837 + + |+ + + +
40| Triuncina sp. + - |- + - -
41| Trilocha varians walk, 1855 + + |+ + + +

Abb: AP-Arunachal Pradesh, As-Assam, Man-Manipur, Meg-Meghalaya, Miz-Mizoram and Nag-Nagaland




CMERT]I, Annual Report 2014-15

Discussion

All the species have been collected from Arunachal Pradesh, Nagaland,
Assam, Manipur and Meghalaya. The species’ entire name updated from LEPINDEX
and in one species, there is confusion according to LEPINDEX, the name is Samia
pryeri, but Dr. lan Kitching, Lepidoptera Leader, NHM, London informed that this is still
in Samia ricini. Now, it is clarified and corrected in LEPINDEX database, which is
approved by ICZN for current name of the species of order Lepidoptera.

In India, still researcher using names Samia cynthia ricini | Samia cynthia /
Philosamia ricini | Philosamia cynthia ricini, which are incorrect and the correct name is
Samia ricini for domesticated species and Samia canningi for wild species. Both the
species have peculiar characters in size, color, wing venation and genitalic features.
According to recent survey, only three species are found in North Eastern India viz.,
Samia ricini, Samia canningi and Samia kohlii. During study, complexity was faced to
identify the Antheraea pernyi, A. compta, A. frithii and A. roylei. But, now it is clarified
with the help of male genitalic features. In all these species the labide of each species
have different shape and size, which is used for identification of Antheraea spp.

Project code: PIE 5853
Project Title: Collection, characterization, evaluation and conservation of
perennial host plants for eri silkworm rearing

Project Period: Oct., 2011- Sept., 2014

Funding agency: Central Silk Board, Bangalore

Total budget allocation: Rs. 10.04 Lakhs

Project Investigators: M.C. Sarmah, Principal investigator-|

S.A. Ahmed, Principal investigator-I|
B.N. Sarkar, Co- investigator
M. Chutia, Co- investigator
K. Neog, Co- investigator
Objective
1. To characterize different genotypes of Kesseru and Ailanthus and to evaluate
suitable high yielding genotype (s) of kesseru based on better agronomical
traits, nutrition value and palatability to eri silkworm.

Highlights of achievements
Ten accession of have been identified viz., HF 001, HF 002, HF 001, HF 003, HF

004, HF 005, HF 006, HF 007, HF 008, HF 009 and HF 010 and maintained in the
germplasm bank. Characterization was done based on descriptor. Passport data of all
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accessions were maintained. Analysis of foliar chemical constituents of identified 10
genotypes of kesseru and bioassay was done during the year. Analysis of chemical
constituents of foliage of different genotypes reveals highest carbohydrate 25.69 % in HF
009 and lowest in HF 003 (13.18 %). Similarly highest soluble protein content
1058(mg/100g) recorded in HF001 and lowest in HF 008 (513.72 mg/100g). Again,
highest soluble sugar recorded in HF 002 (44.19 %) and lowest in HFOO07 (13.07 %).
Crude fibre content recorded highest in HF 005 (7.55 %) and lowest in HF 008 (2.1 %).
Phenol content was highest in HFO07 (70.86 %) and lowest in HF 005 (14.21 (mg / 100
g). Tannin content was highest in HF006 2.850 % and lowest in HF 008 (0.390 %).
During autumn crop, highest cocoon wt. 3.20 and shell wt 0.40 g in HF 008 were
recorded. During winter crop, highest shell weight 0.35 g and larval weight 6.78 g in HF
008 followed by 0.34 g and 6.63 g in HF 005 were recorded. During summer crop,
highest shell weights 0.45 g in HF 008 followed by 0.38 g shell weight in HF 005 were
recorded. In growth parameter study reveals that HF 008 showed 10.28 % higher leaf
yield than benchmark with improved package and 37.85 % than benchmark of traditional
practice. Similarly, HF 005 showed 6.68 % higher leaf yield than benchmark with
improved package and 33.60 % than benchmark of traditional practice. Hence, there is
an average 35.73 % improvement in leaf yield than benchmark of traditional practice in
both kesseru accessions.

Methodology

Sub Project-I.
EXP: 001

< Before morphological characterization all genotypes of Kesseru available at
germplasm bank was labeled based on distinct morphological distinction through
visual observation.

< Morphological characterization of different genotype(s) of Kesseru based on
following descriptors following standard method of the institute (Chakravorty, 2006).

< ldentification of key morphological character of each selected genotype of Kesseru.

EXP: 002
Observation: For evaluation programme on growth and yield attributing characters
following parameters was recorded from 5 years old plants.

A. Major growth parameter like plant height, girth size, leaf size, leaf yield/plant
(kg), leaf moisture content and leaf moisture retention capacity were recoded
following standard method.

B. Studies of pests and diseases.

Season wise recording of disease & pest incidence were recorded through
regular monitoring in plantation site.
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Chemoassay of different kesseru genotypes to ascertain nutritional status

Total soluble protein was determined by using the method of Lowry et al (1951).
The extracted soluble protein has been subjected to SDA-PAGE for its qualitative
estimation (Sadasivam and Manickam, 2005). The total carbohydrate was determined
by following Anthrone method (Sadasivam and Manickam, 2005). The total soluble
sugar was determined by using Anthrone method. (Yem and Willis, 1954). The crude
fibre content of leaf samples was determined by the method of AOAC (1970). The
method described by Malik and Singh (1980) was employed to determine total phenol
content in the fresh kesseru leaves. Tannins in the leaf sample were estimated
following the Folin-Dennis method. For the quantitative estimation of total free amino
acids the method described by Sadasivam and Manickam, 2005 was followed.

Bioassay of high yielding kesseru genotype (s)

Eri silkworm rearing using selected genotypes of kesseru was conducted
following standard methodology of the institute. Rearing was carried out maintaining 3
replications and 150 worms were kept per replication. Rearing data was recorded like
Larval wt.(g) at 5" instar full grown worm, Larval duration (days), Cocoon wt.(g), Shell
wt.(g), SR % and ERR %.

Sub Project-Il. EXP: 001

Collection, Conservation and characterization of different Ailanthus species
% Collection of different species of Ailanthus available at germplasm
banks/Forests in different parts of India preferably in the form of
seedlings/sapling and seeds adopting standard method.

% Review of Literature, selection of hotspots/germplasm centre, preparation of
schedule of visits based on flowering seasons, covering of selected plants with
nets,collection of seeds, germination of seeds in the nursery at Chenijan Farm
of CMERTI.

% Morphological characterization & identification of different species of Ailanthus
was carried out considering the standard descriptor for eri and muga host plant
available at the institute (Chakravorty, 2006).

% Ex-situ conservation of different species made at Germplasm Bank at Chenijan
farm of CMER&TI, Lahdoigarh.

Result
Sub Project-I
Morphological variations

Identified 10 accessions of kesseru viz., HF 001, HF 002, HF 001, HF 003, HF
004, HF 005, HF 006, HF 007, HF 008, HF 009 and HF 010 and maintained in the
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germplasm bank. Characterization was done based on descriptor. Passport data of all
accessions were maintained.

Pest infestation

Kesseru plants are less susceptible to diseases and pests attack. However,
attack of termite is found in most of the region. A beetle, which is nocturnal in habit,
sometimes damages young leaves of kesseru plants. A Pyralid Lepidopteran pest (leaf
roller) has been recorded infesting kesseru with 100 % loss of foliage. A new pest of
Brown Bug, Agonoscellis nubila Fab. (Hemiptera: Pentatomidae) on kesseru recorded
during summer. Although earlier record revealed that Kesseru is less susceptible to
disease and pest, except occurrence of termite and a nocturnal beetle (Sarmah, 2004).

Foliar chemical analysis:

Analysis of foliar chemical constituents of identified 10 genotypes of kesseru and
bioassay was done during the year. Analysis of chemical constituents of foliage of
different genotypes reveals highest carbohydrate 25.69 % in HF 009 and lowest in HF
003 (13.18 %). Similarly highest soluble protein content 1058(mg/100g) recorded in
HFO001 and lowest in HF 008 (513.72 mg/100g). Again, highest soluble sugar recorded in
HF 002 (44.19 %) and lowest in HF007 (13.07%). Crude fibre content recorded highest
in HF 005 (7.55 %) and lowest in HF 008 (2.1 %). Phenol content was highest in HF007
(70.86 %) and lowest in HF 005 (14.21 (mg/100g). Tannin content was highest in HFO06
2.850 % and lowest in HF 008 (0.390 %) (Table-1)

Bioassay of kesseru

During winter crop, highest shell weight 0.35 g and larval weight 6.78 g in HF 008
followed by 0.34 g and 6.63 g in HF 005 were recorded. During summer crop, highest
shell weights 0.45 g in HF 008 followed by 0.38 g shell weight in HF 005 was recorded
(Table 2 —4).

Leaf biomass production

In growth parameter study, reveals that HF 008 showed 10.28 % higher leaf yield
than benchmark with improved package and 37.85 % than benchmark of traditional
practice. Similarly, HF 005 showed 6.68 % higher leaf yield than benchmark with
improved package and 33.60 % than benchmark of traditional practice. Hence, there is
average 35.73 % improvement in leaf yield than benchmark of traditional practice in both
kesseru accessions (Table 5). Highest leaf size (14.2 cm x 8.5 cm) recorded in HF 010
and lowest in HF 005 (6.6 cm x 2.6 cm). Moisture content was highest recorded in HF
010 (71.66 %) and lowest in HF 009 (59.66 %). Moisture retention capacity was highest
recorded in HF 010 (55.17 %) and lowest in HF 007 (52.38 %).

Sub-Project-ll
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Survey and collection

Existing Ailanthus grandis accessions were maintained in the germplasm bank.
Survey was conducted at different places of North East. India like Kimin area of
Arunachal Pradesh, Tingrai, Barekuri area of Tinsukia district, Diphu area of Karbi
Anglong district, Kokrajhar of BTC area, Rangpara of Sonitpur district of Assam
including certain area of Odisha and Tamil Nadu. Ailanthus excelsa and Ailanthus
grandis accessions collected from Arunachal Pradesh were conserved in the
germplasm bank of the institute.

Morphological variations

Based on leaf morphological study, four accessions of Ailanthus grandis i.e., AG
001, AG 002, AG 003, AG 004 and five accessions of A. excelsa i.e., AE 001, AE 002,
AE 003, AE 004, AE 005 identified. New Ailanthus accessions were planted in the
germplasm bank maintaining 4 x 4 m spacing. Different growth parameters and
biomass production of Ailanthus grandis and A. excelsa were recorded (Table-6).

Pest infestation

New record of wild silkworm Attacus atlas was found infesting A. excelsa GPB
showing 100 % defoliation of few plants. Wild silkkworm Samia canningie was found
infesting A. excelsa GPB. Passport data of Ailanthus accessions were maintained.

Table 1. Chemoassay of different kesseru genotypes

Accessions Carbo- Soluble Soluble | Crude Phenol Tannin
of hydrate Protein sugar | fibore% | mg/100g %
Kesseru (%) mg/100g) %

HFOO01 17.4 1058.04 22.81 4.8 37.096 1.396
HF002 28.35 852.549 44.199 4.95 16.916 2.861
HF003 13.18 698.824 33.041 7.2 18.549 0.851
HF004 28.35 790.589 36.403 4.45 20.167 1.056
HF005 20.47 574.902 48.952 2.4 14.219 1.087
HF006 14.45 606.275 29.591 5.75 20.366 2.85
HFO07 15.34 583.53 13.071 4.4 70.862 0.318
HF008 25.69 1003.92 34.461 2.1 49.883 0.39
HF009 22.86 513.726 39.272 7.55 49.251 0.503
HF010 15.08 603.134 17.477 4.5 69.897 0.349
Mean 20.12 728.55 31.93 4.81 36.72 1.17
St.Deviation 5.87 190.31 11.43 1.75 22.03 0.96
Minimum 13.18 513.73 13.07 2.10 14.22 0.39
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Maximum 28.35 1058.04 48.95 7.55 70.86 2.86
C. 4.20 136.14 8.17 1.25 15.76 0.69
level(95.0%)
Table 2. Bioassay of kesseru accessions during autumn
Accessions of Larval Larval Cocoon Shell wt SR% ERR%
kesseru wt.(9) Duration wt.(9)

(days)
HF 001 9.20 21.00 2.85 0.30 10.52 85.66
HF 002 9.40 21.00 2.55 0.30 11.76 87.33
HF 003 8.42 21.00 3.00 0.39 13.00 87.33
HF 004 8.75 21.00 2.75 0.32 11.63 88.33
HF 005 8.20 21.00 3.42 0.35 10.23 87.66
HF 006 7.50 21.00 3.15 0.34 10.79 88.33
HF 007 8.72 21.00 2.32 0.30 12.93 86.66
HF 008 8.50 21.00 3.20 0.40 12.50 88.66
HF 009 9.52 21.00 2.85 0.36 12.63 88.33
HF 010 8.60 21.00 2.90 0.38 13.10 86.66
Mean 8.68 21.00 2.90 0.34 11.91 87.50
SD 0.60 0.00 0.32 0.04 1.09 0.96
Minimum 7.50 21.00 2.32 0.30 10.23 85.66
Maximum 9.52 21.00 3.42 0.40 13.10 88.66
C. Level(95.0%) 0.43 0.00 0.23 0.03 0.78 0.69
Table 3. Bioassay of kesseru accessions during winter
Accessions of Larval Larval Cocoon Shell wt SR% ERR%
kesseru wt.(9) Duration wt.(9)

(days)
HF 001 6.13 56.00 2.67 0.31 11.61 83.33
HF 002 5.82 56.00 2.63 0.30 11.41 86.11
HF 003 6.08 56.00 2.88 0.31 11.76 86.66
HF 004 5.80 56.00 2.63 0.31 11.66 84.44
HF 005 6.63 56.00 3.07 0.34 10.97 88.88
HF 006 5.87 56.00 2.73 0.31 11.48 82.78
HF 007 6.07 56.00 2.85 0.30 10.53 87.78
HF 008 6.78 56.00 3.17 0.35 11.04 89.44
HF 009 6.17 56.00 2.63 0.30 11.41 86.67
HF 010 5.58 56.00 2.57 0.30 11.67 85.56
Mean 6.09 56.00 2.78 0.31 11.35 86.17
SD 0.37 0.00 0.20 0.02 0.39 2.21
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Minimum 5.58 56.00 2.57 0.30 10.53 82.78
Maximum 6.78 56.00 3.17 0.35 11.76 89.44
C.Level(95.0%) 0.27 0.00 0.15 0.01 0.28 1.58
Table 4. Bioassay of kesseru accessions during summer
Accessions of Larval Larval Cocoon | Shell wt SR% ERR%
kesseru wt.(9) Duration wt.(9)
(days)
HF 001 8.80 20.00 2.95 0.30 10.17 85.66
HF 002 8.40 20.00 2.75 0.35 12.73 82.33
HF 003 8.42 20.00 3.00 0.39 13.00 82.33
HF 004 8.70 20.00 2.85 0.32 11.23 85.33
HF 005 8.20 20.00 3.45 0.38 11.01 82.66
HF 006 7.50 20.00 3.20 0.34 10.63 85.33
HF 007 8.72 20.00 2.60 0.30 11.54 82.66
HF 008 8.50 20.00 3.50 0.45 12.86 85.66
HF 009 8.45 20.00 3.35 0.35 10.45 82.66
HF 010 8.70 20.00 3.00 0.30 10.00 82.33
Mean 8.44 20.00 3.07 0.35 11.36 83.70
SD 0.38 0.00 0.30 0.05 1.14 1.56
Minimum 7.50 20.00 2.60 0.30 10.00 82.33
Maximum 8.80 20.00 3.50 0.45 13.00 85.66
C.Level(95.0%) 0.27 0.00 0.22 0.03 0.81 1.12
Table 5. Season wise leaf biomass production of kesseru genotypes
Accessions Av. Av. Av. Total Potential
Leaf yield / leaf yield/ leaf yield/ leaf leaf
plant during plant during | plant during | biomass biomass
summer,2013 | Autumn,2013 | winter,2014 | production | /hal/year
(kg) (kg) (kg) /plant/year (MT)
k
HFOO01 3.62 3.43 2.74 E(J% 24.475
HF002 3.46 3.41 2.53 9.40 23.500
HFO003 3.62 3.39 2.45 9.46 23.650
HF004 3.53 3.51 2.38 9.42 23.550
HFO005 4.27 3.92 2.50 10.69 26.725
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HF006 3.39 3.40 2.39 9.18 22.950
HF007 3.57 3.52 2.32 9.41 23.525
HF008 4.40 4.05 2.58 11.03 27.575
HF009 3.46 3.34 2.27 9.07 22.675
HF010 3.50 3.45 2.28 9.23 23.075
Benchmark 4.50 3.50 2.00 10.00 25.00
(Imp.)

Benchmark 3.50 3.00 1.50 8.00 20.00
(Trad.)

Mean 3.74 3.49 2.33 9.56 23.89
SD 0.40 0.27 0.32 0.78 1.95
Minimum 3.39 3.00 1.50 8.00 20.00
Maximum 4.50 4.05 2.74 11.03 27.58
Con. 0.26 0.17 0.20 0.50 1.24
Level(95.0%)

Table 6. Parameters on growth and biomass production of Ailanthus spp.

Parameters

Ailanthus excelsa

Ailanthus grandis

(Borkesseru) (Borpat)
Method of propagation Seed Seed
Period of flowering Feb - March Dec - Jan
Period of seed collection May- June March — April
Period of seed sowing June - July April — May
Planting season Sep-Oct Aug - Sep
Gestation period (months) 36 48
N , 15-20 45 - 55
Germination period (days) (18.25 + 0.45) (52.76 + 1.02)
L 35-45 80 -85
Germination (%) (41.24 £ 0.89) (82.21 + 1.65)
NUmb f seed K 8264 - 12048 857 — 1321
UMDETS of seeds per«g (10471 + 1189) (1013 + 129)
Singl d weight 0.083 - 0.121 0.757 — 1.166
ingle seed weight (g) (0.096 + 0.012) (0.987 + 0.112)
Average production of leaf 27-31 32-38
biomass (MT/ha) (28.24 +1.23) (33.45 + 2.45)

Data in the parentheses indicate mean * standard deviation.
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Discussion

Kesseru, Heteropanax fragrans is the popular perennial host plant of eri
silkworm ranked next to castor. Though genetically variations are exist in different
genotype of kesseru earlier no systematic efforts has been made to evaluate suitable
genotype with desired characters. During the study ten kesseru accessions were
identified and out of that two high yielding kesseru accessions (HF 008 and HF 005)
were evaluated. Further, considering variation on leaf morphological study four
accessions of Ailanthus grandis and five accessions of A. excelsa were identified.

.............................. G

Project code: APR-5858

Project Title: Eri silkworm, Samia ricini (Donovan) rearing and cocoon
production in relation to host plant castor genotypes (Ricinus
communis L.) raised under rain-fed conditions in semi-arid region

Project Period: Nov., 2011 - Oct., 2014
Funding agency: Central Silk Board, Bangalore
Total budget allocation:

Project Investigators: C. Srinivas, Principal investigator
T. Ravivarma, Co- investigator

Objectives
1. To evaluate the varietal potential of commercial and perennial castor genotypes
under rain-fed semi-arid conditions
2. To identify the castor genotypes suitable for eri silkworm rearing

Highlights of Achievments

Eight castor genotypes viz., CSP- 001, CSP — 002, CSP - 003, CSH- 103,
CSH- 105, CSH- 106, CSPR - 201 and CSPR- 202 were raised during the
unfavourable season (January - June) and cropping season (July - December).
Observations on seed germination, growth parameters up to 120" days with an interval
of 15 days after seed sowing were completed in both the seasons. At the optimum
growth period (120 DAS), the genotype CSH-103 showed higher values for no. of
leaves/ plant (21), plant height (245.07 cm), no. of branches (2) and leaf yield (9796.08
kg/ha) and it was followed by CSH-106 and CSH-105. The lowest growth parameters
were recorded for CSPR-202 with 14 nos. of leaves/ plant, 187.43 cm of plant height
and 6047.58 kg leaf yield /ha. The maximum moisture retention capacity was found in
CSH103 (81.41 %) followed by CSH-105 (80.81 %). Nutrient analysis for macro &
micro nutrients of castor leaf samples collected during both the seasons was
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completed. Nutrient analysis revealed variability in leaf nutrient status of genotypes.
Leaf macro nutrients (NPK) was found to be high in genotype CSH — 106, CSH-103
and CSH - 105, while micro nutrients Cu, Zn and Mn are found to be in moderate
levels. Micro nutrient Cu was found to high in CSH — 106, CSPR - 201 and CSPR -
202 while Zn and Mn are found to be in moderate levels for the same genotypes. Leaf
samples have been sent to CSR&TI, Mysore for analysis of crude proteins, fibers, fats,
oils and carbohydrates. Bioassay revealed that the higher values for silk ratio (13.05-
13.75 %), shell weight (0.234-0.243 g) and ERR (11.70-14.80 kg) in the castor
genotypes CSP-106, CSP — 105 and CSP — 103 were recorded. Observations
indicated overall superiority of CSH-103 with respect to number of leaves per plant,
plant height, Number of branches and leaf yield. However, the maximum moisture
retention capacity (69.02 %) was found in CSP003.

Project code: AIB-5857
Project Title: Evaluation and identification of eco-race(s) of eri, Samia ricini
(Donovan) suitable to semi- arid conditions of Andhra Pradesh

Project Period: Nov., 2011 — Oct., 2014

Funding agency: Central Silk Board, Bangalore

Total budget allocation: Rs. 5.61 Lakhs

Project Investigators: T. Ravivarma, Principal investigator
Objective

1. To evaluate and identify eco-race (s) suitable to semi-arid condition of Andhra
Pradesh utilizing castor and tapioca leaf

Highlights of Achievments

Ten popular eri silkworm (Samia ricini Donovan) eco-race accessions viz., SRI
025,SRI 001, SRI 013, SRI 010, SRI 014, SRI 012, SRI 005, SRI 021, SRI 022,SRI
027 and Control were collected from Central Muga Eri Research and Training
Institute (CMER& TI) Jorhat and evaluated for their rearing and reproductive (grainage)
performances during four viz., February-March, April-May (non-crop season), August-
September and November-December (regular crop season) periods for two years
during 2011-12 and 2012-13 with the primary host plant Castor (Ricinus communis
Lin.) and Tapioca (Manihot esculenta Crantz and M. utilissima Phol). Each of the
accessions was reared in three replications with 200 worms retained after [ll moult per
replication. The mixed commercial population obtained from ESSPCs was treated as
control. The general rearing technology advocated by Jayaprakash, (2005) was
followed in RBD design. The performance of the ten accessions was evaluated along
with control for fourteen traits viz., fecundity, hatching percentage, total larval duration,
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V instar duration, effective rate of rearing for 10000 larvae by number and by weight,
cocoon weight, cocoon shell weight cocoon shell percentage, good cocoon %, male
and female moth emergence %, pairs % and layings recovery %. The data was
analyzed statistically for period wise performance, overall performance, performance
during regular crop and non-crop seasons to identify the suitable accession(s).

Statistical methods followed

The data was statistically analyzed (ANOVA) and relative ranking was assigned
by following Multiple Trait Evaluation Index method (Mano et al., 1993). The eco-race
with highest average evaluation index value (El) was identified as promising and
considered suitable for its exploitation in semi-arid conditions of Andhra Pradesh.

Analysis of variance

The data pertaining to the rearing performance of the eco-races were analyzed
using ANOVA

Multiple Trait Evaluation Index Method

Evaluation index values for the traits (positive) under study were calculated as
per the following formula advocated by Mano et al., 1994.

A-B
Evaluation Index= ————— X 10 + 50
C

Where,

A = Value obtained for a trait in a breed

B = Mean value of a trait of all the breeds

C = Standard Deviation of a trait of all the breeds

10 =Standard unit

50 = Fixed value

Evaluation index values for the traits (negative) such as 5" age larval duration
and total larval duration for which the lower values are considered as advantageous
were calculated as per the following formula recommended by Goel et al., (2008).

Evaluation Index = (A-B) X (-10) +50
C

Individual evaluation index values trait-wise ana accession wise were computed
and average index values over eight traits under study were obtained. The average
index value fixed for the selection of a genotype was above 50 and the strain showing
higher average index value above 50 was considered to possess greater economic
value over multiple traits and the strain with highest average index value is ranked first
and so on.
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Result
Evaluation of rearing and reproductive performance

The morphological characteristics of larvae and cocoon of the ten eco-race
accessions evaluated are presented in Table 1. A perusal of the morphological
characters present that the larvae comprised of plain, spotted, and zebra with yellow or
greenish blue colour types. The cocoons of the accessions SRI 025, SRI 001, SRI
010, SRI 012, SRI 005, SRI 021, SRI 022, and SRI 027 were white in colour while the
accessions SRI 013 and SRI 014 were of pink coloured cocoons. The rearing and
reproductive performances season-wise (February - March, April - May, August -
September, November - December), overall (2011-12 & 2012-13 covering four
seasons) and regular (August-September & November-December) crop season and
non-season (February-March & April-May) for two years during 2011-12 and 2012-13
with the host plants Castor ) and Tapioca are evaluated and discussed as hereunder.

Table 1: Morphological characteristics of genotypes of eri silkworm, Samia ricini

S.No | Accession Larval body colour Cocoon
No colour

1 SRI 025 Plain Yellow White

2 SRI 001 Plain & Zebra on yellow and Blue White

3 SRI 013 Plain & Zebra on yellow and Blue White & Brick

red

4 SRI 010 Plain & Zebra on yellow and Blue White

5 SRI 014 Plain yellow and blue Brick red
6 SRI 012 Plain & spotted on yellow and blue White

7 SRI 005 Plain blue White

8 SRI 021 Plain yellow White

9 SRI 022 Plain yellow White
10 SRI 027 Plain yellow White

11 Control Plain,Zebra&Spotted on yellow and blue | white

Discussion

Eri silk (4237 MT) characterized for its good thermal property and blending
characters holds promise constituting about 60.49 % of the total ‘vanya’ raw silk
production (7004 MT) in the country. Considering the potentiality for eri silk production
and as a supplementary income generating avocation to the rural poor, ericulture is
taken to non-traditional states including Andhra Pradesh and Telangana where dry
and up-land plantations of the major food plants of eri silkworm, Samia ricini Donovan
i.e., castor (Ricinus communis Linn.) and tapioca (Manihot esculenta Crantz., & M.
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utilissima Phol) are cultivated exclusively for seed and tuber production by utilizing 30
% leaf for eri silkworm rearing without affecting seed and tuber production
(Jayaprakash et al.,, 2006). Despite immense potential for the development of
ericulture in Andhra Pradesh and Telangana (Ramalakshmi, 2012), the expected
productivity could not be achieved owing to various factors including lack of eri
silkworm genotypes suitable to sub-tropical conditions of Andhra Pradesh and
Telangana. Despite of the availability of extensive information on the performance of
different eri silkworm eco-races/strains on different host plants (Bindroo et al., 2007)
and characterization of eri silkworms (Chakravorty et al., 2008) in north eastern zone,
information is largely limited to the preference of host plants under south Indian
conditions that established the superiority of castor followed by tapioca (Sanappa,
1997). However, in the absence of region specific eri genotypes suitable to sub-
tropical conditions in Andhra Pradesh and Telangana, evaluation of the rearing
performance of ten eri eco-races fed with both castor and tapioca leaf during the
regular crop season (September to December) and non-crop season was made for
identification of promising genotype suitable to sub-tropical conditions of Andhra
Pradesh and Telangana areas for increased productivity and crop sustainability.

Among the four periods of the year i.e., February-March, April-May, August-
September and November-December, the rearing performance of the eri silkworm eco-
races fed with castor and tapioca leaves indicated the best performance during
November-December period while the lowest during April-May period which can be
attributed to the most favourable conditions during regular crop season and harsh
conditions during non-crop season respectively. The poor performance during non-
crop season j.e., during February-March and April-May period could be attributed to
non-availability of quality leaf of both castor and tapioca and unfavourable conditions
especially the harsh climate during April-May period. Since, castor and tapioca
plantations are cultivated during August to January (regular crop season), the leaf is
available for utilization of eri silkworm rearing taking advantage of congenial climatic
conditions eri cocoon crops could be taken up during crop season only. About 2 — 3
crops with 100 — 125 dfls per batch/acre could be taken up for obtaining sustainable
and optimal cocoon yields as it was endorsed that removal of foliage of 25 % after 90-
120 days or 50-75 % after 60-120 days of sowing of Aruna variety of castor not
affecting the seed yield. The present study also corroborates the view of successful eri
silkworm cocoon crops during regular crop season.

Among the eri silkworm eco-races evaluated, SRI-025 has recorded better
performance over others in all the 4 periods evaluated with castor and tapioca.
Further, ANOVA indicated the differential performance among the traits of 10 eco-races
evaluated suggesting the differences in their genetic make-up. The Evaluation Indices
analyzed also confirm the superiority of SRI-025 followed by SRI-012 with the host
plants, castor and tapioca.
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Accordingly, the eri silkworm eco-race SRI-025 that ranked first both with castor
and tapioca is adjudicated as the best performing genotype and could be considered
for commercial exploitation during crop season i.e., September — January under sub-
tropical conditions of Andhra Pradesh and Telangana regions with castor and tapioca
as well for increased and sustainable cocoon yields.

As a follow-up, limited field trails with the identified eco-race, SRI-025 was
conducted during 2014 in Mahabubnagar and East Godavari districts with ten farmers
both with tapioca and castor and recorded an average cocoon yield of 45 kg/100 dfls
compared to the cocoon yield of 32 kg/100 dfls in control.

.............................. G

Project code: MOE - 5863
Project Title: Sustainable rural livelihood: adoption and refinement of improved
technologies of eri culture in Brahmaputra Valley of Assam

Project Period: Dec., 2012-March, 2015
Funding agency: SoRF, DST, New Delhi

Total budget allocation: Rs. 11.49 Lakhs

Project Investigators: C. Dash, Principal investigator

B. Choudhury, Institutional Guide

Objectives
1. To enhance the productivity in ericulture through adoption of improved
technologies and to assess adoption, refinement and validation of the improved
technologies at farmers level
2. To develop new products and diversify the eri culture to improve income and
employment generation

Highlight of achievements

Socio-economic survey was conducted in different places. Twenty SHGs were
formed covering 405 beneficiaries. 20 eri spinning machines, 90 plastic mountages and
90 bamboo platform rearing equipments and other critical inputs were distributed
among the beneficiaries. Technology demonstrations, training /skill development
programmes etc. were conducted. 4400 dfls of improved eri silkworm breed/race were
distributed to farmers. Eri cocoon production enhanced from 7.20 to 12.85 kg per 100
dfls and yarn productivity up to 205 gm per 8 hours.

Survey was also conducted to assess the market price of eri cocoon, yarn and
fabrics, etc. in the farmers’ fields. Bamboo platform rearing equipments has been
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refined by fitting with net to control uzi fly. Two training programmes on eri spinning
covering 75 farmers conducted. Training programme was conducted on product design
and dyeing of eri silk for 10 lead farmers in collaboration with DOS, Nagaland at
Dimapur. Further, large scale training programmes were organized covering more than
150 women farmers on dyeing and product development and diversification of eri silk.
The beneficiaries of the project are bank/credit linked with HDFC Bank Ltd. and State
Bank of India for setting up the eri silk based enterprises.

ONGOING R&D PROJECTS

Project Title: Establishment of Institutional Biotech Hub (Phase-ll)

Duration: April 2014 — Nov., 2015
Funding agency: DBT, New Delhi
Project investigators: M. Chutia, Principal Investigator

R. Das, Co-investigator
Objectives
1. To create basic infrastructure facility for advanced research activities in the
field of biological science
2. To create awareness for basic science among the young generation through
workshop, training etc.

Highlights of achievements

+« A national workshop on “Basic diagnostic techniques of microbes and insects of
muga ecosystem “has been organised on 16™ -18" March 2015 at CMER&T],
Lahdoigarh, Jorhat, Assam. Dr B. Barthakur, Head, Deptt. Of Mycology and
Microbiology, TER ,Jorhat visited the the Biotech Hub and deliver the lecture to
44 nos of student during the workshop on “Beneficiary Microbes of Insect”.

% Three college students utilised the Biotech hub laboratory for the completion of
graduate level internship project

+ One research scholar from Kharagpur IIT visited the biotech hubs and utilized
the laboratory facility.

+» Four demonstration programme were conducted during the period from 2014-
15.

+« Electrophoresis and Online UPS was purchased.

«» Three undergraduate students from Central College, Jorhat, pursuing their
internship project on Biochemical analysis of food plants of muga silkworm.
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Si Demonstration/Teaching School/College/lnstitute
No.
1 Demonstration of the usefulness and| Nakachari Junior College,

application of different  sophisticated| Jorhat & 105 nos students.
instruments of Pathology Section was given
to the school students

2 Demonstration and awareness programme | AAU, Jorhat & 22 nos
was organized in Pathology section for the | students.

school students to motivate the gathering
knowledge on Muga silkworm  with
reference to disease incidence which is the
endemic to Assam as well as North Eastern

region.

3 Teaching on preparing minor school project| KVK, ONGC, Cinnamara,
on the life cycle of Muga silkworm Jorhat & 7 nos visitors.

4 demonstration programme on microbes| North Bengal University & 29

which is responsible to infect in muga| visitors
cultivation as well as their physical nature

.............................. G

Project code: APS - 5856
Project title: Development of egg preservation schedule in muga silkworm,
Antheraea assamensis Helfer

Project period: April 2011 - June 2015

Funding agency: Central Silk Board, Bangalore
Total budget allocation: Rs. 7.96 Lakhs

Project Investigator: D. Goswami, Principal investigator

N.I Singh, Co-investigator
M.D. Senapati, Co-investigator
Objective
1. To develop suitable technology for short and long term preservation of eggs of
muga silkworm.

Highlights of achievements
The different developmental stages of the muga silkworm eggs at the different

ages (24 to 168 hr with 12 hr interval) identified and prepared the embryonic chart for
future reference. The longest embryonic stage/Hei-B stage of muga silkworm has been
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detected between 68 -72 hr old embryo. The same experiment has also been repeated
to observe the seasonal effect.

Eggs of different embryonic ages (24 to 72 hr) and eggs of mix embryonic ages
(24 to 72 hr) were preserved at low temperature (7 °C) for different duration viz., 10
days to 80 days with an interval of 10 days and studied the effect on hatchability. It was
observed that 36 h to 48 h old embryos can be preserved at low temperature for 20
days without any adverse effects on hatching while eggs of mix embryonic ages (24 to
72 hr) can be preserved for 15 days with average hatching of 85 % against 86.50 % of
control. Thereafter, the hatching declined and after 20 days of preservation only 66.00
% hatching could be obtained. The hatching further declined to 42 % in 23 days of
preservation lot and thereafter the hatching further declined with the increasing
duration of preservation. Fully developed death embryo was observed after 30-40 days
of preservation.

.............................. G

Project Code: AIE - 5864
Project title: Studies on the insect fauna associated with muga-ecosystem in
North East India with emphasis on the illustrated diagnostics

Project Period: August, 2012 - July, 2015.

Funding Agency: DST, New Delhi

Total Budget Allocation: Rs. 19.25 Lakhs

Project Investigators: Rajesh Kumar, Principal investigator

Girin Rajkhowa, Co-investigator

Objectives
1. Exploration, collection and preservation of insect fauna associated with Muga-
ecosystem in North East India.
2. ldentification, morphological characterization and documentation.
3. Development of computerized diagnostic tools and inventorization of insect
fauna

Highlights of achievements

Insect pests and predators were collected from the following localities of muga
ecosystem: Boko, Guwahati, Dibrugarh, Tinisukia, Jorhat, Golaghat, Sivasagar districts
of Assam; Tura, Dhamalgiri of Meghalaya; Aizawl, Mizoram; Roing, Pashighat,
Arunachal Pradesh.
% Total Number of photographs: field photos 397 of larvae, pupae, adults and
damage symptoms have been taken.
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% More than three hundred Microscopic photographs have been taken for
developing field and identification diagnostic keys.

+ Life cycle completed : 25

«» 41 butterflies species collected and identified (among them 3 are minor pests) —
seasonal occurrence reported and prepared illustrated diagnostic keys.

« 12 species of natural enemies, coccinellids (Coleoptera: Coccinellidae) has
been reported.

+ Database has been developed in MS-Excel for preserved insects, which is

linked with habitus photograph of insect and location details along with

photographs taken by GPS.

Database entry has been made for 970 specimens

156 species have been identified

Other specimens identified upto family and genus level

A sucking pest, Pyrops candalaris (Fulgoridae : Hemiptera) — first report feeding

on soalu (Litsea monoptetala) —manuscript accepted in Munis Entomology and

Zoology

+ Three parasite have been observed belongs to genus Brachymeria. Upto
species level is under process.

+« Tortricid, geometrid and noctuid caterpillar collected and reared in laboratory
and identification is in under process.

«» First report of Radhica elisabethae (Lepidoptera: Lasiocampidae) feeding on
som plantations from India (Meghalaya and Nagaland) in muga ecosystem.

« Uzifly available in muga ecosystem is redescribed and found it is not the same
as reported and published i.e. Exorista bombycis, Exorista sorbilanse and
Blepharipa zebina, but it belongs to other species. That’s why the control
measures following for reported species are not sufficient to control the
available species in muga ecosystem. As a result, during winter season muga
crop loss upto 90 % due to uzifly infestation. The uzifly identification is under
process with the help of national and international Dipteran taxonomist. For
controlling this pest, a separate project will be submitted.
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Project Code: AIP - 5861

Project title: Molecular approaches in characterization and utilization of gut
microflora from muga silkworm Antheraea assamensis for
enhancing productivity of muga culture in North Eastern India (in
collaboration with IARI, New Delhi)

Project Period: June 2012 - Oct. 2015
Funding Agency: DBT, New Delhi
Total Budget allocation: Rs. 30.73 Lakhs (IARI, New Delhi: 26.55 lakh:




CMERT]I, Annual Report 2014-15

Total: 57.28 lakhs)

Project Investigators: D.K. Gogoi, Principal Investigator
R. Kumar, Co- investigator

Objectives

1. Enumeration of gut microbial diversity in different morphotypes and accessions
of muga silkworm A. assamensis.

2. Characterization of gut microbial isolates using 16s rRNA probes and culture
dependent techniques.

3. Evaluation of positive influence of consortium of gut microbial isolates on the
growth, development and economic parameters of A. assamensis.

4. Assessing the antagonistic activity of gut microbial isolates against
entomopathogens of A. assamensis.

Highlights of achievements

Quantitative cellulase assay of gut-bacteria of A. assamensis:

Cellulase activity was assayed using dinitrosalisic acid (DNS) reagent by
estimation of reducing sugars released from solubilised in 0.05 M phosphate buffer at
pH 8. Crude enzyme was added to 0.5 ml of 1 % CMC in 0.05 M phosphate buffer and
incubated at 50 °C for 30 min. Reaction was stopped by addition of 1.5ml of DNS
reagent and boiled at 100°C in water bath for 10 min. Sugars liberated were
determined by measuring absorbance at 540 nm. Calibration curve was prepared from
different serial concentration of glucose. Cellulase production was estimated by using
glucose calibration curve. Cellulase activity is expressed as the quantity of enzyme,
which is required to release 1umol of glucose per minute under standard assay
conditions.

Quantitative lipase assay of gut-bacteria of A. assamensis

Quantitative lipase assay of gut-bacteria of A. assamensis was done as per the
standard method of Winkler & Stuckman, (1979). The pure culture of lipase producing
gut-bacteria were inoculated into the culture broth with the composition (g), peptone
0.2, NH4H,PO, 0.1, NaCl 0.25, MgS0,.7H,O 0.04, Cacl,.2H,O 0.04, olive oil 2 ml,
Tween-80 1/2 drops, distilled water 100ml and pH 7.

Each of the assays was performed in triplicate and one unit (IU) of lipase
activity was defined as micromole(s) of p-nitrophenol release by hydrolysis of p-NPP by
one ml of enzyme at 45 °C under assay condition.

Screening of gut-bacteria for antimicrobial activity

The muga silkworm gut-microflora were screened for their antagonistic
properties against three pathogenic microorganisms: Escherichia coli, Bacillus subtilis
and Pseudomonas aeruginosa. The gut-bacteria were cultured on Nutrient broth
medium and the culture filtrate was used for antibacterial bioassay by Agar well
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diffusion method. Zone of inhibition (mm) was recorded by measuring the clear zone
produced around agar well/cup.

As per the objective of the project, In-vitro quantitative screening of the isolates
has been performed for cellulolytic and lipolytic activity. It has been reflected from the
result that some bacterial isolates have got promising enzymatic activity for further
evaluation as probiotic for A. assamensis to enhance productivity. Among the isolates,
MGBO011 showed highest cellulolytic activity whereas MGB14 has got maximum lipolytic
activity. Isolate no. MGBO5 exhibited highest antimicrobial activity against some entomo-
pathogens viz., B. subtilis, E. coli and P. aerugionsa in agar well diffusion assay.

Table.1: Antimicrobial activity of muga silkworm gut-bacteria against pathogenic
microorganisms.

Isolate No Inhibition Zone Diameter (mm)
E. coli B. subtilis P. aeruginosa
MGO01 27 30 -
MGO03 - 15 -
MGO05 17 40 19
MGO06 - - 30
MGO7 - 25 -
MGO09 - 24 -
MG12 15 20 -
MGS3 30 25 -
The two most potential gut-bacteria selected through qualitative and

quantitative screening were identified by polyphasic approach towards the formulation
of probiotic consortium. Based on morphological and biochemical characterization
followed 16S rRNA gene homology analaysis, two potential gut-bacteria of A.
assamensis were identified as follows:

Isolate Closely related strain Identified as

MGBO05 Bacillus stratosphericus strain | Bacillus stratosphericus
SH (Accession No.: strain MGBO05
C172055.1)

MGBO011 Bacillus cereus strain 55-3 Bacillus cereus strain
(Accession no.: KM187654.1) | MGBO011

First field trial rearing of A. assamensis was performed with the treatment of
selected gut-bacteria and various rearing cum cocoon economical parameters were
recorded. Results revealed that the average larval weight, cocoon weight, shell weight
and SR % and ERR % has been increased in the gut-bacteria treated samples in

comparison to the control (untreated silkworms).
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Treatment of beneficial gut-bacteria on A. assamensis rearing:

Altogether 300 nos. of 2" instar A. assamensis larvae were taken and reared on
Persea bombycina (host) plants in 3 replications (100 each on different plants).
Simultaneously, 100 worms were also reared as control without treatment. Consortium
of 3 gut-bacteria broth culture with a microbial load 108 cfu was sprayed on P. bombycina
leaf during 3" instar of rearing. Relevant rearing data were recorded during the growing
period of the larvae. The following silkworm rearing and cocoon parameter were
recorded after the completion of rearing:-

Number of worms brushed, larval weight (matured silkworm), number of cocoon
harvested, ERR %, average cocoon weight (&' &%), average shell weight (4 &?) and SR

% (3 & Q) etc.
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sg -DCuntmI
B0 A
50
40
a0
20 4
10

0

Y
=1 L]
\

ERR (%) & cocoon no
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Larvel Cocoon Cocoon Shell  Shell SR % (SR % ()
Cocoon harvested ERR % weight weight weight weight weight

W ) ) ) ()
Parameters

Larval, eacoon, shell weight and SR (%)

Parameters

Rearing gnd cocoon parameters Nos. of | cocoon harvested and
of field trig ERR% during field trial

e average larval weight was recorded higher (10 gm) in the A. assamensis

treated with beneficial gut-bacteria combinations (MGB011 + MGBO05 +
viuop 14) then the control (8.97 gm). As such, average cocoon weight (4.3 g and
25.34 g), shell weight (30.32 g and 20.40 g) and silk ratio (37.52 % and 27.53 %)
were also found higher in the treated silkworms in comparison to the control i.e. in
untreated silkworm rearing. The effective rate of rearing (ERR) was calculated; where it
was recorded higher (67 %) in the A. assamensis silkworms treated with beneficial gut-
bacteria combinations then the control (52.67 %). The first field trial results revealed
that the ERR % of A. assamensis has been increased by 27.2 % against the control.
Accordingly, the average larval weight (10.3 %), cocoon weight (5.9 % & 914.35 %),
shell weight (210.34 % and 217.34 %) and SR % (45.62 % and 93.43 %) also
increased in the treated in comparison to the untreated silkworms.

.............................. G
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Project Code: PRP - 5862

Project title: Screening of microbial flora (potential bio-fertilizer) of Castor
rhizosphere and development of INM package in ericulture (DST-
FTYS, New Delhi)

Project Period: July 2012 to June, 2015

Funding Agency: DST, New Delhi

Total Budget allocation: Rs.18.80 Lakhs

Project Investigator: D. K. Gogoi, Principal investigator
Objectives

1. Benchmark survey for biofertilizer potential microorganisms and analysis of soil
biological properties of experimental virgin plot.

2. Isolation, selection and identification of potential strains and formulation of
biofertilizer package with different treatment combinations in RBD for field trial.

3. Study of various growth parameters of the growing castor plant in specific time
period.

Highlights of achievements

PGPR activity test

The plant growth promoting activity of the isolated castor rhizobacteria was
carried out as per available standard methodologies. Indole acetic acid (IAA) produced
by the isolates was estimated by using tryptophan as per the method of Wohler (1997)
and further modification by Marques et al., (2010). Production of gibberellic acid (GA3)
was determined by the method of Paleg, (1965). The concentration of IAA and GA;
produced by the isolates were calculated by calibrating with standard curve prepared
by using graded concentrations of IAA and GA; (Hi-media Ltd.) and expressed as mg/l.

Result

Most of the isolates taken under consideration were found to be positive against
IAA, GA; and ACC deaminase activity test. Among the PSB isolates MAJ PSB12
showed maximum |AA (24.60 mg/l), GA; (3.921 mg/l) and ACC deaminase (0.015
Mg/10ml/min.) activity, that has been followed by MAJ PSBO05 for IAA (21.19 mg/l), KAZ
PSBO01 for GA; (3.417 mg/l) and MAJ PSB11 for ACC deaminase (0.011 ug/10ml/min)
activity. Similarly, among the Achromobacter/Azotobacter isolates highest PGPR
activity for the above three parameters were found in KAZ AZB05 (27.87 mg/l, 7.0 mg/l
and 0.027 pg/10mi/min., respectively). Besides, promising results was observed in
isolate no. KAZ AZBO03 for IAA (22.58 mg/l), KAZ AZB01 for GA; (3.30 mg/l) and KAZ
AZB02 & MAJ AZB02 for ACC deaminase (0.005 pg/10ml/min.) activity. Highest
amount of IAA (26.51 mg/l), GA; (5.990 mg/l) and ACC deaminase (0.011
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pMg/10ml/min.) was produced by KAZ AZPO1 among the Azospirillum isolates.
Subsequent activity was recorded in KAZ AZP03 for IAA (18.50 mg/l) and GA; (4.07
mg/l) production whereas KAZ AZP02 for ACC deaminase (0.010 ug/10ml/min) activity.
Out of 8 Pseudomonas isolates, MAJ PIA03 showed highest IAA (27.84 mg/l), GA;
(8.21 mg/l) and ACC deaminase activity (0.014 pg/10ml/min.) that has been followed
by MAJ PIA07 for IAA (22.49 mg/l) & GA; (5.88 mg/l) and MAJ PIAO1 for ACC
deaminase (0.011 pg/10ml/min) activity (Fig. 1).
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Fig. 1. Productions of IAA, GA; (mg/L) and ACC deaminase by Azospirillum sp,
Azotobacter sp, Pseudomonas sp. and PSB isolates

Selection of the potential isolates

On the basis of quantitative efficacy, antimicrobial assay and PGPR tests, four
isolates (MAJ PSB12, MAJ PIA03, KAZ AZP0O1 and KAZ AZBO05) have been selected
for preparation of mass culture and further molecular characterization.

Molecular identification

Molecular identification of the most potential isolates was carried out by 16S
rDNA sequencing and homology. Isolation of DNA’s was done by standard
methodology of Marmur, (1961) and by using Genomic DNA extraction kit
manufactured by SRL Pvt. Ltd., Mumbai (India). The DNA purity and quantity were
checked by spectrophotometer at 260 and 280 nm. The partial sequencing of the 16S
rDNA genes were carried out through the courtesy of DNA sequencing service, Merck
Millipore (Bangalore GeNei™), Bangalore, India by using the same primer.
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The partial 16S rDNA gene sequence homology was analyzed through online
BLAST programme by aligning to the closest phylogeny with known taxonomic
information available at NCBI nucleotide database. A phylogenetic tree was
constructed by the Neighbour Joining method (Saitou and Nie, 1987) using CLUSTLW.
The identified gene sequences were submitted to NCBI GenBank and accession
number was obtained for further reference.

KFE68455.1
JQ724537.1

Three selected bacteria were identified by
16S rDNA homology study as follows:

AF411019.1
AF411021.1
AB547225.1
DQ989213.2

KAZ AZBO05: Achromobacter sp. KAZ
AZBO05 (Fig. 2)

KAZ AZP01: Under progress

MAJ PSB12: Bacillus firmus MAJ PSB12

JQ859973.1
NR_113733.1
DQ466568. 1
AB161691.1

i
(Fig. 3) —
MAJ PIAQO3: Pseudomonas aeruginosa B Iy
MAJ PIAO3 o,
(Fig. 4)
Fig.2: Phyllogenetic tree of isolate no.
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Fig. 3: Phylogenetic tree of isolate no. Fig.4] Phyllogenetic tree of isolate
MAJ PSB{12 no. KAZ AZB05

Field trial

Field trial of biofertilizer formulation has been carried out in RBD (Randomized
block design) and with different treatment combinations. Preparation of land for castor
cultivation and routine cultural operation has been carried out at different time interval.
Castor seeds of NBR-1 variety were sown along with the different treatment
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combinations in triplicates and regular observations were made during the growth of
the plants.

Mass culture of the microorganisms for biofertilizer formulation and field trial
has been done by shake flask culture method in respective liquid culture media.
Formulation of the microbial culture has been prepared in carrier material, as in
vermicompost or organic manure (cow-dung etc.) and inert material (e.g. Charcoal) in
1:1 ratio with final microbial load 108 cfu.

Treatment combinations:
The different treatment combinations are as follows:

T4: Control (Cow dung + FYM i.e., Urea-25g + SSP-25g + MOP-3q)
T,: Organic manure (Cow dung 5009 per plant)

Ts: KAZ AZP 01 inoculum (N,- fixer)

T4 KAZ AZB 05 inoculum (N»- fixer)

Ts: MAJ PSB 12 strain (Phosphate solubilizer)

Te: MAJ PIA 03 inoculum (PGPR)

T;: KAZ AZP 01 inoculum + KAZ AZB 05 inoculum + Bacillus firmus MAJ PSB 12 strain
+ MAJ PIA 03 inoculum (Combination)

Ts: 20 % FYM (5g+5g+0.69) + T

To: 50 % FYM (12.5g + 12.5g + 1.5g) + T

T10: 70 % FYM (17.5g + 17.5g + 2.1g) + T,

Analysis of growth parameter and post microbial status of the experimental plots is in
progress.

Agronomical parameterS considered for record are:

a) Nos. of leaves per plant b) Leaf weight (fresh)

c) Stem base diameter d) Root length

e) Root biomass f) Plant length

9) Leaf biomass h) Leaf moisture content

i) Percentage of biomass per leaf increase over control
.............................. P

Project Code: AIB - 5851
Project title: Development of high yielding muga silkworm breed through
population improvement

Project Period: Feb. 2011 — Dec. 2015
Funding Agency: Central Silk Board, Bangalore
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Total Budget Allocation: Rs. 7.65 Lakhs

Project Investigators: N.I. Singh, Principal Investigator
D. Goswami, Co-investigator
A.K. Sahu, Co-investigator
Objective
1. To develop new breed of muga silkworm with high survivability and high shell
weight suitable in the different climatic conditions of North East India.

Highlights of achievements

Out of the eight Accessions of muga silkworm germplasm, two Accessions viz.,
Aa-SD and Aa-TM have been identified as superior parents based on the rearing
performances and other genetic parameters for evolution of superior breeds with high
shell weight and high survivability. Two breeding plans were initiated to evolve high
yielding breeds by utilizing these parents hybridization and backcrossing followed by
selection of high yielding breeds in the subsequent generations.

Two breeds, CMR-1 and CMR-2 were selected and the rearing performances of
these selected breeds were analyzed. During Chatua crop, CMR-1 has shown
improvement of 8.57 % in fecundity, 17.78 % in ERR, 16.66 % in female shell weight
and 27.5 % in male shell over that of control. During Chatua crop, CMR-2 has shown
improvement of 7.14 % in fecundity, 10.37 % in ERR, 12.96 % in female shell weight
and 20.0 % in male shell over that of control during this season.

During Jethua crop, breed CMR-1 were shown improvement of 6.25 % in
fecundity, 6.20 % in hatching, 19.94 % in ERR, 14.28 % in female shell weight and
17.77 % in male shell weight over the control. The breed has shown improvement of
3.03 % in fecundity, 10.45 % in hatching, 5.74 % in ERR, 14.28 % in female shell
weight and 13.33 % in male shell weight over the control during this season.

During Aherua crop, the breed (CMR-1) has shown improvement of 15.87 % in
ERR, 14.28 % in female shell weight and 17.7 % in male shell weight over the control.
In CMR-2, it has shown improvement of 13.91% in ERR, 12.5 % in female shell weight
and 15.55 % in male shell weight over the control.

During bhodia crop, the breed (CMR-1) has shown improvement of 13.64 % in ERR,
18.10 % in female shell weight and 18.18 % in male shell weight over the control during
this crop. In CMR-2, it has shown improvement of 12.28 % in ERR, 14.54 % in female
shell weight and 20.45 % in male shell weight over the control.

During Kotia crop, 50 selected dfls of CMR-1(18" generation), were reared
along with 50 dfls of control. It has shown improvement of 14.28 % in fecundity, 31.34
% in cocoon yield and 7.61 % in ERR over that of control. During this season, CMR-2
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has shown improvement of 2.85 % in fecundity, 6.16 % in hatching, 11.94 % in cocoon
yield and 2.88 % in ERR, respectively over that of control.

Project code: ARP-5867

Project title: Characterization, transmission and cyto-pathology of infectious
flacherie and cytoplasmic polyhedrosis virus in muga silkworm
Antheraea assamensis Helfer

Project period: July, 2013 - June 2016

Funding Agency: DBT, New Delhi

Total project cost: Rs.26.35 Lakhs

Project investigators: M. Chutia, Principal investigator

R. Kumar, Co- investigator

Objectives
1. Characterization of infectious flacherie and cytoplasmic polyhedrosis virus in
muga silkworm.
2. To study the transmission pattern of the viral agents.
3. To study the cyto-pathology of midgut and silk gland from infected larvae.

Highlights of achievements

Disease survey for collection of infected larvae of muga silkworm was
conducted in four districtS of Assam viz., Sivasagar, Jorhat, Dibrugarh, Golaghat.

Observation under microscope of collected samples

The diseased cadavers of muga silkkworm were collected and are preserved
under low temperature. The samples were surface sterilized. After sterilization, the
silkworms were dissected to collect the gut contents from midgut portion. A thin smear
was prepared on a slide and it was observed under microscope. Cytoplasmic
polyhedrosis viruses (crystal like inclusion bodies or polyhedral) structures were
observed in infected cells of midgut epithelium, which was verified / identified through
electron microscopy.

Isolation of OB’s
Diseased larvae were collected from the farms and were kept at — 20 °C until

the isolation of OBs. For the isolation of OBs, the larvae were treated with 0.1 %
Sodium-do decyl Sulphate solution (SDS) for overnight and kept at 4 °C. The SDS
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treated larvae were crushed and filterd. The OB’s were pelleted by centrifugation. The
pellet was resuspended in 0.5 % SDS and centrifugation. Resuspension was repeated
in 0.3 M NaCl. The OB’s were finally resuspended in distilled water. The OB’s were
then purified by sucrose gradient centrifugation.

Isolation of viral RNA/DNA

Isolation of viral DNA/RNA from the diseased cadavers of the muga silkworm by
following methods.

1) Viral RNA/DNA was isolated by using Viral RNA/DNA mini kit.

2) Viral RNA was also isolated by Trizol's method.

Characterization of infectious flacherie and cytoplasmic polyhedrosis virus

After isolation, the samples were run on agarose gel for detecting the presence
of RNA / DNA. Proper bands on agarose gel were not visualized. Hence the process is
further repeated and continued.

Histopathology

Histopathology study of diseased cadavers of silkworm were undertaken to
observe the gut infection. Cytoplasmic polyhedrosis viruses (crystal like inclusion
bodies or polyhedral) structures were observed in infected cells of midgut epithelium,
which will be clarified with the help of electron microscopy.

Project code: APR - 5865
Project title: Etiology of bacterial diseases and molecular characterization of the
pathogens of muga silkworm in NE India

Project period: March 2013-February 2016
Funding Agency: DST, New Delhi

Total project cost: Rs. 27.37 Lakhs

Project investigators: M. Chutia, Principal investigator

R. Das, Co- investigator

Objectives
1. Isolation of bacterial pathogens through standardization of cultural media from
diseased cadavers of muga silkworm.
2. To study the biochemical and molecular characterization of the pathogens.
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3. To study the epidemiology of the disease.
Highlights of achievements

Collection of sample and Isolation of bacteria:

Diseased cadavers of muga silkworm were collected from different parts of N.E
India like Nangpoh (Megalaya), Boko (Kamrup), Lakhimpur & Bahgarh (Sivasagar).The
samples were surface sterilized with 0.1 % mercuric chloride solution and washed
thrice with distilled water. After sterilization, silkworms were dissected to collect the
contents from surface of foregut, midgut, and hindgut. Serial dilution was carried out
from which 10, 10 dilutions were plated on nutrient agar plates and the plates were
incubated for 24 hr at 37 °C.

1) The Diseased cadavers of muga silkworm were collected and the samples were
surface sterilized with 0.1 % mercuric chloride solution and washed thrice with
distilled water.

2) After sterilization the silkworms were dissected to collect the contents from
surface of foregut, midgut, and hindgut.

3) Serial dilution was carried out from which 10, 10° dilutions were plated on
nutrient agar plates and the plates were incubated for 24 hr at 37 °C.

4) The various media used for the isolation of the bacteria from the diseased
cadavers of muga silkworm are as follows:

R/
0.0

HiCrome Bacillus Agar
MYP Agar Base

EMB Agar

Cetrimide HiVeg Agar Base
Azide Blood Agar Base
Streptococcus Agar Base
Pseudomonas Agar

X3

%

X3

%

R/
0.0

X3

%

X3

%

R/
0.0

Pathogenicity test of the bacterial isolates:

The isolated pathogens are used for pathogenecity test in laboratory based on
artificial environment viz. moisture, humidity, temperature, etc. Isolated Bacterial
pathogens are injected and also feeded to healthy larvae to observe the disease
intensity by following Koch’s Postulates.

After performing pathogenicity test, 3 Nos. of bacteria were found to be
pathogenic and are named as Patho-1, Patho-2, and Patho-3, respectively.
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Project code: APR - 5866
Project title: Sustainable eri silkworm rearing: evaluation of Ailanthus species

Project period: March 2013 - Feb. 2016

Funding Agency: DST, New Delhi

Total project cost: Rs. 18.74 Lakhs

Project investigators: SA Ahmed, Principal Investigator

M.C. Sarmah, Co- investigator
P.K. Handique, Co-investigator
B.N. Sarkar, Co-investigator

Objectives
1. To evaluate and biochemical analysis of different Ailanthus germplasm
2. To evaluate and define superior genotype (s) / species of Ailanthus through
bioassay for eri silkworm rearing.
3. To extend the information on silkworm nutrition of different Ailanthus species.

Highlights of achievements

Carbohydrate was found highest in semi mature leaves of Castor (44.55 %),
which was at par with A. grandis (46.97 %) in all maturity level. High content of lignin
was found in tender leaves of castor (69.63 %) which was at par with borpat (59.57 %)
and lowest in borkesseru (13.33 %). Crude protein highest in borkesseru (16.25 %)
and lowest in kesseru (6.82 %), which was found nearly equal in both castor and
borpat (8.55 - 9.76 %). Crude fat was recorded highest in castor (8.10 %) and was at
par with A. grandis (7.60 %) and lowest in A. excelsa (5.10 %). Content of B-sitosterol
(mg/g) recorded highest in semi-mature leaves (69.63) followed by mature (45.95) and
tender leaves (31.34) of A. grandis compared to other food plants which was at par
with castor (66.58). Chlorogenic acid which is considered as anti-herbivore chemicals
recorded lowest in both A. excelsa (0.28 %) and A. grandis (0.43 %) than Kesseru
(1.92 %) and castor (1.04 %) in all maturity level. Phytic acid was found comparatively
highest in both castor (4.08 %) and borpat (2.89 %) than kesseru (1.29 %). Crude
fibre content was observed highest in semi mature leaves of Kesseru and was at par
with A. grandis (19.54 - 25.51 %) and the castor recorded the lowest i.e., 8.47 %. Total
phenol recorded comparatively lower in A. grandis (1.09 %) than castor (2.40 %) and
A. excelsa (2.49 %) in all maturity level. Low tannins contents were recorded in A.
grandis (0.42 %) and A. excelsa and Kesseru (0.35 %) compared to Castor (2.40 %).

The lowest larval period (18.33 + 0.58 days) was observed during July-August
season in the treatment of Castor (I-1l) + Ailanthus grandis (lll-V) i.e., T, , which was at

71
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par with A. grandis feeding from brushing till spinning (T+). The highest cocoon yield
per 100 dfls (14.36 + 1.44 kg) was recorded in the treatment T, with average single
shell weight (g) of 0.52 £ 0.04 and effective rate of rearing (%) of 90.15 + 3.14. The
highest silk recovery of 86.70 % recorded in T, with 11.50 % of boil off loss which was
due to less content of sericin in A. grandis fed cocoon. Hence, A. grandis can be
effectively utilized throughout the year in eri silkkworm rearing and as the best
supplement to castor during late stage rearing i.e., 3" to 5" instars. It was also found
that T, (Castor + Borpat) is the best treatment among all other combinations.

The efficiency of conversion of ingested (ECI) in percent found highest in
mature larval stage of castor (18.08 + 0.02) which is at par with borpat (17.19 £ 0.06).
The lowest ECI was recorded in borkesseru (0.11 = 0.001). The efficiency of
conversion of digested (ECD) in percent is highest in castor (1.724 £ 0.012) in later
stage and lowest in borkesseru (0.088 + 0.002), where borpat (1.522 + 0.018) the
second highest among them. The approximate digestibility (AD) in percent highest in
early stage of borkesseru (97.745 + 0.102) and lowest in castor (42.187 £ 0.038) and
borpat (45.12 + 0.015). The growth rate (GR) in percent is highest in 2" instar larva of
borpat (0.028 £ 0.001) and lowest in borkesseru and kesseru (0.004 + 0.002). The
consumption index (Cl) in percent was highest in early stage of borkesseru (50.962 +
0.129) and lowest in kesseru (0.472 + 0.028).

Project code: ARP-5868
Project title: Isolation and characterization of antifungal peptides from Muga
Silkworm Antheraea assamensis Helfer

Project period: May, 2014 — June 2017

Funding Agency: DBT, New Delhi

Total project cost: Rs.78.28 Lakhs

Project investigators: Kartik Neog, Principal Investigator

B. G. Unni, Principal investigator (NEIST, Jorhat)
Ananta K. Ghosh, Principal investigator (IIT, Karagpur)
S. C. Kundu, Co-investigator (IIT, Karagpur)
Objectives
1. Isolation and purification of antifungal peptides from the haemolymph of fungal
challenged  muga silkworms Anthereae assamensis Helfer.
2. Biochemical characterization of isolated antifungal peptides.
3. Determination of mode of action of antifungal peptides against various fungi of
Candida and Aspergillus sp
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Highlights of achievements

A. Rearing and treatment of Muga (Antheraea assamensis Helfer) with fungal
species:

The Muga cocoons were collected from different locations and disease free
layings (dfls) were successfully produced. The hatched larvae were reared on Persea
bombycina the host plant of Muga till it reaches the 5" instar. The fungal species of
Aspergillus and Candida were injected to the 5" instar larvae and subsequently
released to the host plant and the haemolymph from the fungus treated larvae was
collected during different interval after injection.

The haemolymph is analyzed for detection of antifungal peptides. Collection of
haemolymph from control and fungal challenged larvae: A cut was made in the third
abdominal leg of both control and fungal challenged larva and haemolymph was
collected in chilled condition. After collection it is centrifuged immediately at 5,000 rpm
at 4 °C for 5 minutes and stored at -20 °C for further use.

B. Experimental procedure followed:

1) Pouring of separating gel:

The gel plates were mixed assembled using two clean glass plates and spacers
and locked to the casting stand. The separating solution (15 % slurry) was prepared by
mixing of 30 % acrylamide, of 1M Tris (pH 8.8) and ml of distilled water. To above
mixture 10 % of ammonium persulfate and TEMED were added. The mixture was
gently swirled to mix and poured in the chamber between the glass plates. Distilled
water was layered on the top of the gel and left to polymerize.

2) Pouring of Stacking gel :

After polymerization, layer of water was poured off completely and stacking gel
slurry was prepared by adding of 30 % bisacrylamide, of 1 M Tris buffer (pH 6.8) and of
water. To this of 10 % ammonium persulfate and of TEMED was added. The slurry was
mixed gently and poured on the top of the separating gel. A teflon comb inserted into
the layer of stacking gel and was allowed to polymerize for minutes at room
temperature.

A) Sample preparation : An aliquot of haemolymph isolated from fungal challenged and
control larva was diluted at 1:1ratio (v/v) with distilled water. Then to this diluted sample
SDS sample buffer was added in (1:1 ) ratio (v/v).It was mixed gently by tapping the
eppendroff and centrifuged at 5,000 rpm for 5 min at 4 °C. After polymerization of the
gel Teflon combs were removed gently and wells formed were filed with SDS
electrophoretic buffer. To the buffered filled wells samples were loaded with
micropipettes.

B) Running the gel : The power supply was connected to the cell and run at 20 -30 mA
of current until tracking dye ( Bromophenol Blue) enters the separating gel. After the
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tracking dye reached the bottom of the separating gel, the power supply was
disconnected.

C) Disassembling the gel : The buffer from the upper buffer chamber was poured off
and the plates were removed gently. The gel was exposed and was carefully
transferred to shaker

D) Commassie blue staining and destaining : The gel was dipped in fixing solution for
hours and agitated gently on a shaker. The gel was dipped in commassie blue stain for
3 hours. The destaining solution was changed frequently until the background of the gel
was colorless. The proteins of the haemolymph were seen as blue bands.

Summary

Fifth instar muga silkworm larvae, Antheraea assamensis were injected with 2 x
10° spores of Aspergillus niger, or Beauveria bassiana, or Penicillium citrinum or
Candida albicans cells through third abdominal leg, and after 24 hr, 48 hr and 9 days (
in case of Candida injection) of injection, haemolymph was collected. After removal of
hemocytes through centrifugation, protein content was estimated and analyzed by
SDS-PAGE. SDS-PAGE analysis showed induction of some protein bands of low
molecular weight after fungal injection. These low molecular weight proteins were
extracted from the hemolymh using methanol:acetic acid:water (90 : 1 : 9). After
evaporation of methanol and freeze drying, samples was used for antimicrobial assay in
a microtiter plate and pour plate method. Both the methods showed anti-fungal and
anti-bacterial activity of extracted haemolymph sample. Further analysis of extracted
protein sample through reverse phase HPLC showed different peaks indicating
presence of more than twenty different proteins/ peptides in the extracted sample.
Proteins in each peak need to be analyzed further for their anti-microbial activity,
molecular size, amino acid sequence and mode of action.

(a) Induction of antimicrobial peptides / protein production : After injection of
microbes into the fifth instar A. assamensis larvae and analysis of their protein profile
showed that after 24r of injection few extra protein / peptide bands of approximately 12
kDa were produced and appeared in the gel (Fig .1 A: lane ¢, e and g). Similarly after 9
days of Candida injection some extra proteins bands appeared in gel (Fig. 1 B lane c).
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Fig. 1. (A) Assay of haemolymph by SDS-PAGE. Lane M, Protein Mol. Wt. marker;
lane a: PBS injected, lane b, PBS injected 48 h; lane c, A. niger injected 24 hr; lane d,
A. niger injected 48 h; lane e, B .basania injected 24h ; lane f, B. basania 48h; lane g,
P. citrinum injected 24 hr; lane h, P. citrinum injected 48 hr  (B) lane a, C. albicans
after 15 days injection; lane b, C. albicans after 12 days injection; lane c, C. albicans
after 9 days injection; lane d, marker; lane e, control after 15 days of PBS injection,
lane f, control after 12 days of PBS injection; lane g, control after 9 days of PBS
injection.

(b) Anti-fungal activity assay of induced haemolymph: Anti-fungal activity assay of
solvent extracted haemolymph in microtiter plate using A. niger as test microorganism
showed that 20 ug of induced haemolymph extract inhibited the growth of this microbes
very effectively (Fig 2, bar C,D,F) very similar to flucanazole (bar B). Although
uninduced haemolymph also inhibited fungal growth (bar E) but was less than induced
sample. No fungal growth inhibition was observed with extracted solvent being used as
negative control (bar G).
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Fig 2. A: Bar diagram of antifugal activity assay in microtiter plate. Bar A, Control
growth of A. niger fungal spore ; bar B, in presence of 20 ug of flucanazole; bar C, A.
niger induced haemolymph extract (20 ug); bar D, B bassina induced haemolymph
extract (20 ug) ; Bar F, P. citrinum induced haemolymph extract (20 ug), bar E, PBS
injected haemolymph extract (20 ug), bar G, only Solvant extract ( negative control).
Fig. 2. B, antibacterial activity assay by plate method using E. coli as test
microorganism. Well x, A. niger induced haemolymph extract (20 ug); Well +ve control,
contains ampicillin, - Ve control (extracted solvent processed in the same way as
sample).
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Anti microbial activity assay of solvent extracted haemolymph by pour plate
method showed results similar to microtiter plate assay, 20 ug of extracted
haemolymph from injected silkworm larvae showed a clear zone of inhibition of
bacterial growth surrounding the well (containing extracted protein sample) (Fig. 2B) as
was observed for ampicillin containing well (used as positive control). But no inhibition
was observed around the well containing extracted solvent (prepared in the same way
as sample). Similar types of growth inhibitions were also observed when the assay was
done using C. albicans as test microorganism.

(c) HPLC analysis of solvent extracted haemolymph proteins: Several protein peaks
were obtained when solvent extracted haemolymph proteins were separated through
HPLC using C18 column (Fig. 3)
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Fig. 3: HPLC profile of solvent extracted haemolymph proteins

Project Code: AIB-5879
Project title: Development of suitable combinations/hybrids of eri silkworm with
sustainable performance for commercial exploitation

Project Period: November, 2014 - October, 2017
Funding Agency: CSB, Bangalore

Total Budget Allocation: Rs. 3.80 Lakhs

Project Investigators: B.N. Sarkar, Principal investigator (1)

M.C. Sarmah, Principal investigator (1)
S.A. Ahmed Co-investigator

Highlights of achievements

Isolation of the eri silkworm strain — YP, YS, YZ, GBP, GBS and GBZ were
done and rearing upto 3™ generation completed. The grainage were conducted and
dfls preserved for next rearing. The strains of 5" instar eri silkworm larvae were
isolated based on distinct body marking and colour on visual observation for cross
breed development.
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Project Code: PIN-5871
Project title: Development of Bio-intensive Module for Organic Muga Silk

Production
Project Period: January 2015 — December 2015
Funding Agency: Societal Research Fellow (SoRF), DST, New Delhi
Total Budget Allocation: Rs. 3.256 Lakhs
Project Investigators: Maitry Daimari, Principal investigator

S.A. Ahmed, Institutional Guide

Objectives

1. ldentification of reliable and actual factors of muga production decline
through field survey.

2. ldentification of strategies to alleviate the field problems of muga silk
production and productivity.

3. Development of bio-intensive organic silk production module to overcome
large scale dependence of inorganic inputs in muga eco-system and to
reduce mortality of muga

Highlights of achievements

Data for muga silkworm rearing at farmers’ level were collected during the
period of January to March 2015. The present study emphasizes the results according
to survey in Jorhat, Sivasagar and Dibrugarh districts. The study reveals that muga
culture provides the farmers an additional income of rupees approximately 20000-
30000 per year. Out of 132 farmers field surveyed 55 % (73) belongs to Ahom, 41 %
(54) belongs to tribal communities and the remaining is from Chutia, Koch, Scheduled
Caste and Kalita communities of Assam. The rearers are found to be practising mostly
traditional practices for rearing of silkworm and post cocoon activities such as selection
of seed, traditional appliances made up of bamboo, paddy straw, hang all the
equipments used in rearing above their kitchen fire for disinfection, kill the silk worm by
sundry etc. It was also found that rearers of Jorhat are well acquainted with reeling,
weaving of Muga fabrics and they also act as commercial reeler and weaver. Most of
the rearers from other districts sale their cocoons soon after harvesting and some of
them use as seed cocoons.

Farmers reported that one of the major challenges of farmers during Chotua
(Feb — March, 2015) crop is uzi fly, which caused crop damage up to 60-70 % at 3"

instar larval stage.
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However, the farmers faced a major problem of muga silkworm mortality up to
85 % during Aherua (Jun-Jul) and Bhodia (Aug-Sep) crops during 2012 to 2014, which
might be due to indiscriminate pesticides application in nearby tea gardens,
environmental pollution, adverse climatic conditions and disease incidence.

Project Code: AIB 5869
Project title: Popularization of new eri breed C2 at farmers’ field

Project Period: October, 2014 - September, 2015
Funding Agency: CSB, Bangalore

Total Budget Allocation: Rs. Lakhs

Project Investigators: S.A. Ahmed, Principal investigator
Objectives

1. To popularize the new eri silkworm breed C2 in the farmers’ level for
enhancement of eri silk production.

2. To ensure continuous production and supply of seeds of eri silkworm C2
breed through farmers’ participatory method

Highlights of achievements

Conducted awareness programme at Koliapani, Tinsukia, Amsoi (Morigaon)
and Danichapori under Dadhara SMV covered 400 farmers. Four batches of training
were organized and covered 120 farmers at Dhansripar (Dimapur), Makum (Tinsukia),
Danichapori (Golaghat), Dhanubhanga (Goalpara) and Nagaland in eri host plant
management and improved rearing techniques. One technology demonstration
programme on C2 breed rearing was also organized. More than 20000 eri C2 breed
were distributed to farmers under SMV. Farmers’ groups have been identified for
producing large quantity of eri C2 breed. Training on seed production will be organized
during April, 2015.
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REGULAR PROGRAMMES

Project title: Hardening of micro- propagated plantlets of muga host plant,
Persea bombycina Kost.

Project period: Oct., 2011 onward
Funding agency: Central Silk Board, Bangalore
Project Investigators: K. Neog, Principal investigator

D.K. Gogoi, Co- investigator
Objective
1. Establishment of micro-propagated plantlets of desirable genotypes of muga
host plant, Persea bombycina Kost in soil

Highlights of achievements
Standardization of MS and Woody plant media for multiplication of Som

varieties S3, S6 and Godadhar is under progress. A new hormone, Thiazuron is being
tried which is giving encouraging results.

.............................. P
Project title: Induction of Indoor rearing technique for Antheraea assamensis
Helfer through field trials.
Project period: Oct., 2011 onward
Funding agency: Central Silk Board, Bangalore
Project Investigator: K. Neog, Principal investigator

Objectives
1. Development of a comprehensive package for rearing muga silkworm under
indoor conditions for its early larval instars.
2. Domestication of muga silkworm through complete indoor rearing

Highlights of achievements

Indoor rearing up to 2" instar: 45 dfls were first brushed indoor with 72 % hatching.
Up to 2™ instar 95 % survivability was observed, after which the worms were reared
outdoor under nylon nets till spinning. 500 worms were utilized for experimental poses,
and a total of 720 good cocoons were harvested. 430 cocoons are kept for grainage.
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Complete Indoor rearing for domestication: 5 dfls of 14" generations of the same
stock were brushed in this month with 72 % hatching. 78 nos. of good cocoons were
obtained. 37 cocoons are kept for continuation of the next generation.

Average 5™ instar male larval weight in outdoor was 6.712 g and female larval
weight was 8.569 g; whereas in case of complete indoor rearing, male and female
larval weight was 6.176 g and 8.515 g, respectively.

Average male cocoon weight under outdoor condition was recorded to be 3.847
g while it was 5.293 g for female cocoons. In case of complete indoor rearing, male and
female cocoon weight was 4.121 g and 5.418 g, respectively.

.............................. G

Project title: Conservation of Antheraea assamensis Helfer (Phase - Il)

Project Period: April 2012 onwards
Funding Agency: Central Silk Board, Bangalore
Project Investigator: N.I. Singh, Principal investigator

D. Goswami, Co-Investigator
A.K. Gogoi, Co-Investigator
R. Kumar, Co-Investigator

Objectives
1. Survey and collection of wild genetic resources of muga silkworm
2. Characterization and maintenance of genetic resources.

Highlights of achievements

Ex-situ muga silkworm germplasm conservation of 6 GPB accessions was
conducted at CMER&TI, Lahdoigarh and GCC, Damalgre during each 6 crop seasons
of the year. In each crop, grainage of 150 seed cocoons of each of the 6 muga
germplasm stocks were conducted and prepared of 50 dfls of each of the 6 stocks.
Rearing of 20 dfls each of the 6 germplasm accessions were conducted during each
crops. The average rearing performances of the GPB accessions are presented below
in Table 1.

Table 1. Rearing performance of the GPB accescions

Accessiong Fecundity] Hatching | No. of cocoon | ERR
% /dfl %

Aa-SD 145 62.06 52 57.77

Aa-GA 135 62.22 38 45.28
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Aa-TM | 150 60.00 |45 50.00
AaDL | 140 57.85 |40 49.38
Aa-Blue | 138 63.04 |42 48.27
Aa-001 | 135 57.77 |36 46.15
.............................. &

Project title: Forecasting and forwarning for pests and disease of muga host
plants and silkworm

Project Period: January, 2014 onwards
Funding Agency: Central Silk Board, Bangalore
Project Investigator: R. Das, Principal investigator
Objective

1. Development of forecasting and forewarning system for pests and diseases of
muga host plants and silkworm to provide timely forewarn that muga farmers
able to take disease management strategies against the host plant and
silkworm diseases and pests

Highlights of achievements

Fungal disease in muga silkworm was recorded during December — January
with more than 10 %. Bacterial disease was recorded throughout the year and found
maximum (10 %) during June-July and December. Viral disease was also recorded
during Feb-March, June —Aug and Nov-Dec, in Lower Assam. Uzi infestation was
recorded more than 60 % in all the locations.

Pest and diseases are one of the major causes for reduction of muga
production. Major foliar diseases of muga food plant som are leaf spot (Phyllosticta
perseae,) red rust, (Cephaleuros parasiticus), anthracnose (Colletotrichum
gloeosporioidesf) and grey blight disease (Pestalotiopsis desiminata). In soalu brown
blight (Colletotrichum gloeosporioides) and grey blight (Pestalotiopsis thea) are major
diseases.

The major pest were recorded stem borer (Zeuzera indica) and leaf gall
(Aspondylia sp & Pauropsylla beesoni) on som and soalu. Uz flies (Exorista
sorbillanse / Blepharipa zebina) are the major pest of muga silkworm.

The flacherie (Bacillus thurimgensis) and muscardine (Beauveria bassiana)
disease are major disease of muga silkworm.

The diseases and pest cause a huge loss (10-43 %). Accordingly on the basis
of data recorded during the period forewarning calendar was developed. It is reported
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that leaf spot disease of som was observed from May to November but diseases
intensity was more than 10 PDI during July — August while in case of soalu, it was
recorded more than 10 % during July-August. Red rust was recorded with less than 10
PDI in som and soalu. Anthracnose disease was recorded in som from May to
December with more than 10 % PDI during August-September. Similarly, grey blight
disease was recorded highest (more than 10 %) during — September and September-
October in som and soalu, respectively.

.............................. G

PILOT STUDIES

Programme: Propagation and multiplication of foliar disease tolerant S3 and S6
morphotypes of som food plant of muga silkworm rearing in Lower
Assam

Project Period: April 2014 - March 2015
Project Investigators: A.K. Gogoi, Principal investigator
R. Das, Principal investigator

Highlights of achievements
To increase population of S3 and S6 morphotypes of som at field level for muga
silkkworm rearing, multiplication of S3 and S6 saplings through cuttings is under

progress. So far, 4000 saplings of S3 and S6 morphotypes of som were raised by
CMERA&TI, and 21000 saplings by RMRS, Boko.

Programme: Studies on the efficacy of toxic baits and barriers for control of ants

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigators: G. Rajkhowa, Principal investigator

Rajesh Kumar, Co-Investigator
Highlights of achievements
Different types of baits and barriers of ants have been prepared for evaluation

of the suitable one for controlling ant predation on early stage muga silkworm. Toxic
baits & barriers made of molasses and honey mixed with non-volatile stomach poisons
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have been found effective in controlling ant attack. The efficacy of baits is assessed
based on the no. of ants visiting the baits and the no. of ants become inactive after
visiting the baits. Red ants (O.smaragdina). Fire ant, Solenopsis sp., Carpentar ant
(C.compressus), Iron ant (T.rufonigra) have been identified as major predaceous ants
and causes up to 30 % loss of larvae during rearing. Effort is on to develop readymade
product of toxic bait & barriers for on-farm trial and field trial for recommendation of the
products

.............................. G

Programme: Trial of “Leaf Surface Microbes (LSM)” collected from CTR&TI,

Ranchi
Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigators: D.K.Gogoi, Principal investigator

N.l. Singh, Co-Investigator
Highlights of achievements

Rearing of 600 muga silkworm larvae was conducted at the institute with LSM
treatment in three replications (200 each) during Aherua crop, 2014 as per the
suggestion of CTR&TI, Ranchi. Rearing of 600 muga silkworm larvae was also
conducted as control for comparison. Rearing performances was recorded and found
that there is no difference between treatment and control. The study was repeated
during kotia crop, 2014 where 900 muga silkworm larvae was reared withILSM
treatment in three replications (300 each) against 900 larvae in control for comparison.
47.5 % ERR was obtained under treatment against 43.3 % ERR in control.

Programme: Trial of “Sericilin” collected from CST&RI, Berhampore

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: R. Das, Principal investigator

Highlights of achievements

Sericilin” was tested against muscardine disease of muga silkkworm during
November- December crop along with 2 treatments i.e "Lahdoi” and control taking 3000
muga silkworm. But muscardine was not observed in all the treatments even in control
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also. The next trial of Sericilin with 1000 muga larvae will be conducted during
November- December crop, 2015.

ToT PROGRAMMES

Programme: Development of repository for insect fauna of seri-ecosystem and
wild silk moths of NE India

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigators: R. Kumar, Principal investigator

G. RAjkhowa, Co-Investigator
Highlights of achievements

Insect Repository was established during March, 2015. AC has been installed.
Supply order has been placed for De-humidifier. All the insects and wild silk moths
collected from muga ecosystem will be preserved in insect repository for voucher
collection. All the specimens of wild muga silkworm, utilized for development of new
breed, eri silkworm races viz., C2 breed with their specimens and cocoons, different
specimens of eri races like yellow plain, yellow with black spots, green plain and green
with black spots, their adults have been preserved in Insect Repository. All pests and
predators available in muga and eri ecosystems are also being preserved. All the
specimens are labelled properly and date of identification along with other information
(specimen number, collection date, collected by, identified by, if it is reared date of
rearing and emergence date from cocoon etc.) are entered in excel database. All
identified and preserved specimens will help in identification of other collected
specimens for postgraduate and Ph.D. students, scientists working in sericulture and
agriculture.

Insect repository has been developed at Entomology Section, CMERTI, Central
Silk Board, Lahdoigarh.

< Mobile racking system has been installed for preservation of sericigenous
insects and insect fauna in seri-ecosystems.

% As per RCC (Research Coordination Committee) comments, the Member
Secretary of Assam Biodiversity Board, Mr. A.K. Johri (IFS), Additional
Principal Chief Conservator of Forest (Biodiversity & Climate change) visited
the Insect Repository and muga rearing field.

< All the preserved and identified specimens were displayed during Member
Secretary, Assam State Biodiversity Board, Assam visit and he informed
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that this is the first insect repository in Assam for preserving sericigenous
insects and insect fauna of seriecostyem.
< Training was organized for Graduate, postgraduate, Ph.D. students and
research scholars for identification of insects under DBT Biotech hub.
Database of identified specimens is under progress.
Research review committee visited the insect repository.
Time to time, visitors come from different organizations, school and colleges
for seeing the insect biodiversity of silk moths available in North East India.
It is one achievement of Central Silk Board organization.
All the specimens are well preserved and maintained.
Sericulture College (Assam Agricultural University) students are coming for
identification and photography of insects.

Regular field visit is going on for collection of insect pests, predators, parasites
and wild silk moths to enrich the insect repository.

>
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Programme: Technology demonstration - Enhancement of fecundity through
Application of Endocrine Hormone Analogues of Muga
Silkworm at Farmers Level

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: K. Neog, Principal investigator

Highlights of achievements

Juvenile hormone analogue JH — Ill analogue “Methoprene” at recommended
dose (0.1 yg per ml was sprayed to muga silkkworm at farmers’ fields at Jorhat,
Sivasagar, Golaghat and Dibrugarh districts. The same was sprayed on muga
silkworms in the fields of 7 farmers during Chotua crop (March-April, 2014) followed by
31 farmers during Aherua crop (July — August, 2014) and 56 farmers during Kotia crop
(October- November, 2014). The treated larvae were separately reared under nylon
nets and the cocoons obtained were kept for grainage along with control. The grainage
was conducted and fecundity of female moths was recorded. Analysis of data indicated
10-25 % enhancement of fecundity in treated moths compared to control.
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Programme: Transfer of technology from lab to field : disinfection and disease
management in muga silkworm

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: N.I. Singh, Principal investigator

D. Goswami, Co-Investigator
A.K. Gogoi, Co-Investigator
S. Paliwal, Co-Investigator

Highlights of achievements

Disinfection and maintenance of hygienic condition during rearing are
essential factors for preventing occurrence of diseases. Sodium hypochlorite
acts as a leave surface disinfectant. It has been found effective in controlling
bacterial, viral and fungal diseases and it disinfects the same way as chlorine
does. Similarly, chemical formulation (2 % tri sodium ortho phosphate, 1 % urea
and 0.5 % acts as an effective agent to control the diseases of muga silkworms.

The field disinfection programme has been taken up to disinfect the
farmers’ rearing field by spray of 0.01 % of Sodium hypochlorite solution and
TSP mixture covering the different districts of Assam and Meghalaya. NaOCI
solution (0.01 %) in clean water was sprayed with the help of the foot
sprayer/Power sprayer on the foliages once before 4-5 days of rearing, then
once each during 2™, 3 | 4™ and 5" instars on the body of the larvae along
with the foliages during the rearing. The silkworm larvae were fed with the
treated leaves. After completion of the rearing feedback data from the farmers
were collected and compared the date with the control/benchmark data.

Similarly, the chemical formulation (2 % tri sodium ortho phosphate, 1 %
urea and 0.5 % slaked lime in water) was sprayed on the foliages and the
ground one week before the rearing followed by spraying once during second
instar and once during 4" instar.

Thirty two demonstration programmes have been conducted covering
farmers from Jorhat, Sivasagar, Dibrugarh, Tinsukia, Kamrup, Goalpara,
Darrang, Chirang and Kokrajarh of Assam and Tura of Meghalaya. More than
400 farmers have been covered under the demonstration.
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Feedback data collected from 280 farmers have shown gain in cocoon
yield of the treated lot ranging from 8 to 15 cocoons per gm dfl over that of
control among the different farmers (Annexure-l). The result evinced that the
chemical disinfectant helped in reducing the mortality of the silkworm due to
diseases. The technology has been included for demonstration and adoption at
the farmers’ fields under SMV and FMS.

.............................. G

Programme: Technology Demonstration and Validation: Enhancement of
feeding efficiency of through Application of Insect Stimulants
of Muga Silkworm at Farmers Level

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: K. Neog, Principal investigator

Highlights of achievements

Insect stimulants (viz., Beta-sitosterol, Myricetin, Caryophyllene, Decyl
aldehyde, Dodecyl aldehyde and gallic acid), were sprayed at recommended doses on
the leaves of selected som plants at farmers’ fields at Jorhat, Sivasagar, Golaghat and
Dibrugarh districts. The chemicals were sprayed on trees of 7 farmers during Chotua
crop (March-April, 2014) followed by 31 farmers during Aherua crop (July — August,
2014) and 56 farmers during Kotia crop (October- November, 2014). The treated larvae
were separately reared under nylon nets and the cocoons obtained were kept for
grainage along with control. The grainage was conducted and fecundity of female
moths was recorded. Analysis of data indicated enhancement of ERR by 24-66 % over
control.

Programme: Establishment of farmers field schools for Eri and Muga sector

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: D. Mech, Principal investigator

Highlights of achievements
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Identified of locations and Lead farmers

In view of demonstration and quick acceptance the latest technologies of muga and eri
culture among the farmers in different potential pockets, 6 Farmers Field Schools (FFS)
( 3 in muga and 3 in eri) were established under CMER&TI, Lahdoigarh during 2014-
15. Three (3) muga cluster and three (3) eri cluster/villages along with a lead farmers
for establishment of FFS were identified in consultation with respective DOS officers

as below.
Sl. | Name of FFS Name of the identified Name and address of the
No Cluster/Villages identified lead farmers
1 Muga FFS Hatibandha Borbam Muga | Sri Nandi Gogoi,
cluster, Dibrugarh Hatibandha Borbam Village,
Dibrugarh
2 -do- Hollowgaon Muga cluster, | Sri Debajit Dutta,
Chapakhowa, Tinsukia Hollowgaon, Chapakhowa,
Tinsukia
3 -do- Modarguri Neogghuligaon, | Sri Hem Baruah, Gual Gaon,
Muga cluster, Lakhimpur Gobindpur, Lakhimpur
4 Eri FFS Jaljori Gaon, Eri cluster | Smt. Susila Saikia, Jaljori,
Golaghat Borpathar, Golaghat
5 -do- Mainao Eri cluster, Udalguri, | Smt. Punya Daimari, Udalguri
BTC
6 -do- Sonathi, Eri cluster, Baksa, Sri Deepjyoti Rabha,
BTC Kachabari, Baksa

Mode of implementation:

®,
0.0

Benchmark information like socio- economic status, constraints, technology
adoption pattern and production and productivity, income generation, etc
through personal contact method were collected from identified locations of
each FFS centre.

To strengthen the concerned units/ institute/RECs Laptop, LCD projector,
white board, projector screens, technological poster, pamphlets, etc were
arranged to purchase and supplied to each concerned units/ scientists of
the main institute.

Identified lead farmers were provided assistance for maintaining farms,
conduct rearing and other incidental expenses.

The identified lead farmers were trained on all the improved technologies,
their benefit, etc at his door steps for effective guidance and practical
training to the fellow farmers in the identified FFS.




CMERT]I, Annual Report 2014-15

< On completion of the formal training, the lead farmers provided on-job
practical training to the fellow farmers in the village as a part of his ongoing
sericulture activities without affecting his routine works.

% Technology awareness programme, demonstration programme and Field
days were also organized at the field of all lead farmers of the FFSs at
regular intervals

< Regular visit for monitoring the activities and to provide guidelines for
different activities to the lead farmers/farmers was continued.

< Performances of silkkworm rearing conducted by the farmers covered under
each FFSs were collected regularly.

< Collected data were analyzed and compared with the benchmark data to
assess the impact of FFS

List of the technologies identified for demonstration and trained to the lead
farmers of FFS

A. Muga culture

Pruning/pollarding of host plants

Input application to the host plants and green manuring

Pest and disease management of host plants

Disinfection of rearing fields

Early stage rearing of muga silkworm

Prophylactic measures against pest and diseases of muga silk worms
Improved mountage for spinning of cocoons.

o,
o
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o
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A
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B. Eri culture

Raising of high yielding castor variety

Agronomical practices of kesseru

Disinfection of rearing appliances and rearing house
Improved eri silkkworm breed (C2)

Early stage rearing of eri silkworm

Platform rearing techniques of eri silkworms.

o,
o

o,
o
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%

5

%

o,
o
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Outcome of FFS
< About 225 muga farmers and 300 eri farmers were imparted on farm

training on latest technologies at the field of lead farmers. They were also
provided on-job practical training by the identified lead farmers.

< All the above farmers are become aware about the latest technologies of
muga and eri culture and many of the farmers (67 %) adopting in the latest
technologies in their field activities.
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< The field of lead farmers become a knowledge centre to provide best
available technology for up grading the cultivation practice and getting
higher yield.

< Adopting the latest technologies by the farmers, average cocoon yield has
increased from 50 to 62 cocoons in muga commercial crop and 8.5 kg to
10.2 kg eri cocoon shell per 100 dfls.

< Average estimated income of has increased from Rs.22500/- to 27000/- per
crop in muga culture and Rs. 7500/- to Rs.10500/- per crop in eri culture.

Programme: Seri Model Villages programme for dissemination of technologies to
the farmers field in muga and eri culture

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: D. Mech, Principal investigator

Highlights of achievements

Two seed crops (Aug-Sep 2014 and Feb.-March, 2015 crops) and one
commercial crop during Oct-Nov 2014 were conducted by the farmers covered under
muga SMVs. Similarly, three commercial crops during Jul-Aug 2014, Oct-Nov 2014 and
Feb.-March, 2015 have been conducted by the farmers covered under eri SMVs. 20 eri
spinning machines were supplied to the beneficiaries of PCT SMVs . Procurement of
13 eri spinning machines is under process.

Impact on implementation of SMVs
Muga SMV

< Adoption of technologies especially pruning/pollarding of host plants,
green manuring, pest and diseases management of host plants as
well as silkworms, dfls, etc are found high and encouraging against
benchmark adoption level (partial) among the farmers covered under
each muga SMV.

< Level of cocoon production enhanced from 33 to 38 cocoons /dfl in
seed crop with 15.3 % improvement over benchmark. Similarly,
cocoon production is enhanced from 49 to 63 cocoons/dfls in
commercial crop with 28.6 % improvement over benchmark.




CMERT]I, Annual Report 2014-15

Improvement of cocoon production also resulting more income
generation among the farmers.

Eri SMV

< Adoption of technologies like disinfection of rearing house and rearing
appliances, improved silkworm breeds (C2), platform rearing, etc are found
high among the farmers of eri SMV against benchmark level of adoption.

< The farmers were motivated towards commercialization of ericulture and as
a means of livelihood security.

< Level of cocoon shell production is enhanced up to 9.9 kg/100 dfls from the
benchmark of 7.5 kg/100 dfl with 31.9 % improvement. The cocoon quality
has also improved and income generation is increased through sale the
cocoon to private traders from @ Rs. 550/- per kg against Rs. 250/- per kg
before implementation of SMV.

PCT SMV

< The beneficiaries of five ( 5) Self Help Group (SHG) covered under the SMV
were provided 20 eri spinning machines @ 4 machines per SHG on
28.01.2015 and they were provided training on eri spinning. Procurement of
another 13 machines is also under process for providing to the beneficiaries
forming some other SHG under the SMV.

< Since, supply of machines are in progress, impact assessment of SMV
(improvement eri raw silk production, quality of eri silk and income
generation, etc) will be made after a certain period of providing all the
assistance.

With a view to enhance muga and eri raw silk production through disseminating
the integrated technology package and providing need based critical inputs to the
farmers in the potential muga and eri producing pockets, CMER&TI, Lahdoigarh is
implementing 3 muga and 3 Eri IVLP (new term is Seri Model Villages) covering 100
beneficiaries in each village and one PCT IVLP covering 62 beneficiaries during 2014-
15. In order to implement the SMVs smoothly and effectively, a scientist was identified
as Nodel Officer for each SMV and all the Nodal Officers were coordinated by a
scientists as Coordinator of SMV. Director of the institute reviewed the progress of
different activities and impact of the programme at regular interval. Name of the Seri
Model Villages and Nodal Officers are shown below.

# Name of the Seri Model | Number of | Name of the Coordinator
Village/District beneficiaries | Nodal Officer
covered
1 | Khowang Muga Seri 100 Sri D.Goswami
Model Village,
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Dibrugarh
2 | Chinatoli & Borpathar 100 Dr. (Mrs) R. Das | ShriD.
Muga  Seri Model Mech,
Village, Golaghat Scientist —
3 Baida Langurpara 100 Sri A. K. Gogoi D

Muga Seri Model CMER&TI,
Village Goalpara Lahdoigarh

4 | Dadhara Eri Seri Model 100 Dr. M.C.Sarmah
Village, Golaghat
5 Tamulichiga Eri Seri 100 Dr. B.N. Sarkar
Model Village, Sivsagar
6 | Barekuri Eri Seri Model 100 Sri S.A.Ahmed
Village, Tinsukia

7 Borhula PCT Seri 62 Dr. D.K.Gogoi
Model Village, Jorhat

Programme: Popularization of biointesive farming techniques among the muga
frowers of Assam

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: U. Hazarika, Principal investigator

Highlights of achievements

<  Survey was conducted in Jorhat, Golaghat, Sivasagar, Dibrugarh and
Goalpara districts of Assam and Coochbehar district of West Bengal for
collection of information on muga culture as a whole in the locality and
identification of farmers for the programme.

< Benchmark data were collected from 140 farmers covering Dibrugarh,
Sivasagar, Jorhat, Golaghat, Coochbehar and Goalpara districts.

< Awareness programmes on “Biointensive farming techniques” were
organized at six locations viz., Coochbehar (W.B.) on 19" June,
Goalpara (Kamrup) on 30" June, Cinatoli (Golaghat) on 2" July,
Charaideo (Sivasagar) on 8" September, Barhoiting (Sivasagar) on 8"
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September, 2014 and Khowang (Dibrugarh) on 13" February, 2015. In
the programmes, the lead farmers & DoS staff were provided basic
information about the proposed strategies towards improvement of leaf
quality, soil health and overall production per unit area. 227 persons
including 192 farmers participated in the awareness programmes.

< Out of 140 farmers from whom benchmark data was collected, 90
farmers covering Dibrugarh, Sivasagar, Jorhat, Golaghat, Goalpara and
Coochbehar districts were selected for adoption based on availability of
systematic som plantation and interest of the farmers.

<  Demonstrations on sowing of green manure crop (dhaincha),
incorporation of green manure crop and sowing of inter crops (black
gram / green gram / sesame), application of vermicompost, harvesting
of vermicompost etc. were conducted at adopted farmers fields.

<  Training programmes on vermicomposting were organized at six
locations of adopted farmers fields viz., Bonai NaPamua Gaon of Jorhat
district on 26™ September, Cinatoli of Golaghat district on 28"™ October,
Naharani, Khowang of Dibrugarh district on 7" November,
Sukafanagar, Charaideo and Chapori gaon, Barhoiting of Sivasagar
district on 11" November, 2014 and Dolakharia of Golaghat district on
10™ February, 2015. 203 participants including 181 farmers attended
the training programmes.

<  Field days were organized at selected farmer’s field viz., Kordoiguri,
Khowang of Dibrugarh on 13" February, Nagaon, Barhoiting of
Sivasagar on 17" February and Cinatoli of Golaghat district on 21%
February, 2015. 139 persons including 123 farmers participated in the
field day programmes.

< Data was collected on initial knowledge of the farmers about the
techniques, production of muga cocoons, plantation area, dfl capacity,
income per farmer etc. from benchmark survey. After popularization of
the technologies, feedback information indicating the acceptance or
non-acceptance of the techniques, importance of different programmes
etc. were collected from the farmers in individual or in group.

Programme: Terminalia chebula based bioformulation “Muga Heal” for
healthy larvae and production of quality silk fibre by muga
silkworm
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Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: K. Neog, Principal investigator

Highlights of achievements

Terminelia chebula based formulation “Muga Heal” was sprayed at
recommended doses on the leaves of selected som plants at farmers’ fields at Jorhat,
Sivasagar, Golaghat and Dibrugarh districts. The bio-formulations was sprayed on
trees of 7 farmers during Chotua crop (March-April, 2014) followed by 31 farmers
during Aherua crop (July — August, 2014) and 56 farmers during Kotia crop (October-
November, 2014). The treated larvae were separately reared under nylon nets and the
cocoons obtained were kept for grainage along with control. The grainage was
conducted and fecundity of female moths was recorded. Analysis of data indicated
enhancement of ERR by 15-30 % and 15-20 % reduction of incidence of flacherie
disease.

.............................. G

Programme: Training programmes of scientists / staff for the year 2014-15

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigator: N.I. Singh, Principal investigator

Highlights of achievements

In order to improve the working efficiency in their field of work, training was
imparted to staffs and scientist of the institute and nested units with the approval from
central office and the achievements are detailed below.

< One Scientists and one technical staff have undergone training on R&D aspects
at SSTL, CSB, Kodathi.
< 35 staffs (technical and administrative) of CMERG&TI, Lahodoigarh, RMRS,
Boko and RERS, Mendipathar have undergone training on” Basic Computer
Application (BCA)” at National Institute of Electronics and Information
Technology (NIELIT), Guwahati and Jorhat.
< All the Scientists of the Institute, Regional Stations and RECs have been
imparted training by Resource Persons of National Academy of Agriculture
Research Management (NAARM), Hyderabad at this Institute in two batches on
a. “Extension System Management” during 23" to 27" February, 2015 (20
scientists).
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b. “Priority Setting, Monitoring and evaluation and Technology
Management” during 9" to 13" March, 2015 (20 scientists).

.............................. G

Programme: Development of attractant and repellent for controlling uzifly
in muga ecosystem

Project Period: April 2014 - March 2015
Funding Agency: Central Silk Board, Bangalore
Project Investigators: R. Kumar, Principal investigator

G. Rajkhowa, Co-Investigator
Highlights of achievements

Phagostimulants and glue have been procured for development of uzitrap. Trial
has been conducted during December, 2014 by uzitrap collected from CSRTI, Mysore.
Neem oil and Vitex negundo is also being tried. Different types of color traps with
specialized glue for insect trap is also being tried for controlling uzifly in muga silkworm
rearing field. Some phagostimulants was sprayed on trap for attracting the insects.
Daily data are being taken for insect attracted in traps. Literatures for pheromones to
control uzifly have been collected from Pherobase, which is maintaining the data of
pheromones of insects. Chemicals listed in Pherobase (attractant and repellent) for
uzifly as attractant and repellent is also being tried.

.............................. G
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IMPORTANT EVENTS
Vanya Reshom Krishimela at the main institute

Vanya Reshom Krishimela of CMER&TI, Lahdoigarh for 2014-15 was organized
at Titabar, Jorhat, Assam on 29" January 2015. Total 763 muga and eri farmers from
different districts of Assam viz., Jorhat, Golaghat, Sivasagar, Dibrugarh, etc and
Nagaland state were participated in the Krishimela. An exhibition was also arranged on
the occasion and different technologies on pre and post cocoon sector devolved at the
institute were displayed. Several entrepreneurs, SHGs participated in the exhibition
and displayed their diversified products.

In the inaugural session, Dr. K. Giridhar, Director, CMER&TI, Lahdoigarh
welcomed all the participants of Krishimela. He highlighted the achievements of R & D
and extension activities carried out by the institute. He told about successful Hybrid
Authorization Programme of improved eri C2 breed and planning for its large scale trial
at state farms and farmers’ level. He spoke on different need based training
programme organized by the institute under various developmental schemes including
Integrated Skill Development Scheme (ISDS), BEP, etc. He further explained about
demonstration programme of the institute being conducted with the farmers. He further
informed that with the view of effective transfer of technology to the farmers field, the
institute is implementing various extension programe like Asdarshgram (IVLP),
Farmers Field School, Cluster Promotion Programme, Technology Awareness
Programme, Demonstration of technologies, etc in different potential areas of muga
and eri culture in North Eastern region in India. He requested all the farmers to be
attentive during presentation and demonstration of technology, more interaction with
the scientists for updating their knowledge during Krishimela.

Ms. Keerthi Jally, IAS, In-charge, SDO (Civil),Titabor, Dr L.K.Hazarika,
Professor & Head, Department of Entomology and DEAN, College of Sericulture and
Dr D.P. Khanikar, Professor, Department of Sericulture, Assam Agricultural University,
Jorhat, Shri Prabin Das, Joint Director of Sericulture, Upper Assam, Jorhat, Shri
Mohendra Borah, Principal, Sericulture Training Institute, Titabor, Assam were
participated and delivered lecturer for encouragement of muga and eri farmers.

During the Krishimela, 6 (Six) technology pamphlets viz. muga host plant
cultivation and management, improved muga silk worm rearing technology, improved
muga silkworm seed technology, intercropping, organic farming, eri C2 breed in
Assamese language, a booklet on Indigenous Traditional Practices of Muga Culture
and CMER&TI New Letter, December 2014 issue in Hindi language were released.

In the Technical Session, package muga silkworm rearing technology, muga
silkkworm seed technology, organic muga silk peoduction, Eri C2 breed and its rearing
technology, different extension programmes/ schemes being implemented by the




CMERT]I, Annual Report 2014-15

institutes, Silk Portal, etc were presented and demonstrated through Power Point by
the scientists of the institute. After demonstration of technologies, a fruitful interaction
session between scientists of the institute and participant farmers was held. Various
problems being faced by the farmers were discussed and necessary remedial
measures were suggested during the session. Some of views expressed by the
farmers during the interaction are cited below.

The progressive farmers Sri Padmeswar Bora, Chinatoli, Golaghat, Sri Benu
Phukon Na-pathar, Dibrugarh, Smt Lakhima Lahon, Titabor, Sri Hemo Gogoi,
Bogorijeng, Golaght, Smt Tileswari Baruah, Borholla, Smt Putali Gogoi, Titabar, Jorhat,
Sri Shiba Konwar, Charaideo, Sivsagar and many other farmers interacts with the
scientists and expressed that participating the krishimela they have enriched
knowledge of muga and eri culture.

Feedback from the participants of Vanya Reshom Krishimela was also collected
for evaluation of the programme.

Research Advisory Committee meetings

The 28" RAC meeting was convened under the chairmanship of Prof. B.
Konwar, VC, Nagaland University on 23 September, 2014. Dr. N. Muralidharan,
Director, TRI, Toklai; Dr. T.C. Bora, Scientist G, and Head of Biotechnology Division of
NEIST, Jorhat; Prof. S.K. Dutta, Department of Entomology, AAU, Jorhat; Prof. D.K.
Jaha, Head of Botany Department, Gauhati University, Guwahati; Dr. Kailash
Chandra, Additional Director, Zoological Survey of India, Kolkata; Shri G. Simte,
Director Sericulture, Manipur; Smt. Lakhimai Lahon, eri farmer and Shri Amol
Bhattacharjjee, Scientist-D attended the meeting as members.

DBT sponsored national workshop-cum-training programme

A three-days DBT sponsored national workshop-cum-training programme on
“Basic diagnostic techniques of microbes and insects of muga ecosystem “has
been organised on 16™ -18™ March 2015 at CMER&TI, Lahdoigarh, Jorhat,
Assam. The workshop was attended by post graduate students, research scholars and
young faculty member, delegates, including special invitees from universities and
research institutes including Central Muga Eri Research & Training Institute
(CMER&T]I), Central Silk Board (CSB), Jorhat.

A total of 40 participants attended the event including young faculty members,
research scholars and post graduate students from Assam Agricultural University,
Jorhat; Gauhati University; Rain Forest Research Institute, Jorhat; J.B. College, Jorhat
etc. Dr. T.C. Borah, Tocklai Tea Research Institute, delivered special lectures to the

participants during the three days programme.
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Dr. K. Giridhar, Director (CMER&T]) in his welcome address informed about the
activities of the institute, research areas and facilities together with its mandate areas.
CMERA&TI is the only institute in the country and in the country doing research and
developmental activities in the field of Vanya silk i.e. muga and eri silkworm. He
expressed the role of Central Silk Board especially CMER&T]I, Lahdoigarh in sericulture
sector specially its new technologies which are presently being disseminated to the
farmers for higher silk recovery. Mr. B. Choudhury, Scientist D of the institute informed
that the main objective of the programme is to motivate young generations and to
provide an idea about the recent developments in seri-biotechnology sector and hands
on training on basic techniques related to seri-biotechnology. Dr. N.I. Singh, Dr. (Mrs).
R. Das, Dr. Rajesh Kumar and Dr. D.K. Gogoi scientists of CMER&T]I, Lahdoigarh
delivered lectures on different aspects of muga in the workshop.

The participants were also informed about the available facilities at CMER&TI,
provision of subsidies to procure reeling machines, procuring good dfls (disease-free
laying, eggs) and seedlings of host plants etc. Laboratory experiments and field
demonstration and field visit to the participants including the Insect Repository was
arranged in each day of the workshop. The trainees were exposed to first-hand
experience on modern tools that can be adopted for research programmes.

Extension Officers’ Meeting

The 1%, 2" and 3™ EOM were convened under the chairmanship of Director of the
institute on 8-9™ May 2014, 7™ August 2014 and 23™ December, 2014, respectively to
review the activities of different RECs.

ISDS Review meeting
ISDS Review meeting was held on 14™ August 2014.

ISO Management Review meeting

The 2™, 3™ 4™ 5" and 6™ ISO Management Review meeting was held on 26™ April
2014, 14™ August 2014, 10" November 2014, and 5" February 2015, respectively to
discuss the R & D activities of the institute as per guidelines of ISO 9001:2008.

Vigilance Awareness week
Vigilance Awareness week was celebrated from 20™ October to 4™ November, 2014.

RC Meeting

The 45™ and 46™ RC meetings were held on 8™ August, 2014 and 5" January, 2015,
respectively under the chaimmenship of the Director of the Institute to review the
progress of R&D projects.

Monthly review meeting
Eight internal monthly review meetings were held at the institute to review the various
issues related to R&D and administrative activities of the institute
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EXTENSION EVENTS
Technology Awareness Meet

Total of 11(eleven) Technology Awareness Meets were organized in different
locations of Assam by CMER&TI, Lahdoigarh with the objective to make aware the
farmers about improved technologies of muga and eri culture and their benefit during
the year 2014-15. During every Technology Awareness Meet, the improved
technologies on both host plant and silkworm rearing were deliberated and explained
about the benefits of improved technologies in terms of return and economics to the
farmers. A total of 1106 farmers were participated in the above programme. Details of
the programme along with relevant photographs are shown below.

Details of Awareness programme

SI. Date Venue Sector Number of

No participants

1 22.05.2014 Chinatoli, Golaghat Muga 102

2 10.06.2014 Barekuri, Tinsukia Eri 116

3 18.07.2014 Bortarani, Tinsukia Eri 94

4 21.07.2014 Dhanshri, Karbi Eri 101

Anglong

5 22.07.2014 Bagori, Karbi-Anglong Eri 113

6 13.08.2014 Borhula Titabor, Jorhat Eri 89

7 19.08.2014 Borbam, Dibrugarh Muga 96

8 27.08.2014 Kacharigaon, Jorhat Muga 107

9 23.01.2015 Khowang, Dibrugarh Muga 88

10 31.01.2015 Jaljori, Golaghat Muga 100

11 23.02.2015 Chinatoli, Golaghat Muga 100
Total 1106

Field Days

To show the impact of improved technologies and also motivate to adopt the

technologies by the farmers, 9 Field Days on muga and eri culture were organized by
CMERA&TI, Lahdoigarh at different potential pockets of muga and eri growing areas of
Assam during the year 2014-15. In every Field day, along with the farmers, DOS staffs
of respective localities were participated. Date and venue of Field days along with
number of participants are shown below.
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Sl. Date Venue Sector Number of farmers
No participated
1 18.06.2014 | Dadhara, Golaghat Eri Culture 33
2 03.09.2014 | Jaljori, Golaghat Eri Culture 56
3 04.09.2014 | Sawguri, Golaghat Eri Culture 59
4 06.09.2014 | Tamulisiga Eri Culture 52
5 16.12.2014 | Chinatoli, Golaghat Muga culture 63
6 18.12.2014 | Borpathar, Golaghat Muga culture 65
7 18.03.2015 | Jaljori, Golaghat Muga culture 60
8 19.03.2015 | Naharoni, Dibrugarh Muga culture 60
9 23.03.2015 | Tamulisiga ,Sivsagar Eri culture 55

Total 503
Exhibitions

To aware and popularize the improved technologies of muga and eri culture, 4
exhibitions in different occasions of different organizations ( viz., Farmers day of RARS
at Titabor, Krishimela of RSRS, Jorhat in Majuli, Krishimela of KVK, Kaliapani and
Krishimela of CMER&TI, Lahdoigarh at Titabor) were organized by CMER&TI,
Lahdoigarh during the year 2014-15. Improved technologies of muga and eri host plant
cultivation and their management, muga and eri silkkworm rearing, muga reeling and eri
spinning and different diversified products of muga and eri were attractively displayed
in the exhibition. In every exhibition, large number of farmers was visited the exhibition
stall to see and learn different technologies of muga and eri culture. Many of the
farmers and youth groups from different parts of Assam were shown kin interest to take
up muga and eri culture newly with the technologies after visit the exhibition stall.
Details of the programme location and period are shown below

1. Demonstration of integrated technology package of muga culture
As per Action Plan, 10 demonstration of integrated technology package of

muga culture were conducted during the year 2014-15. Following technologies were
identified for including in integrated technology package.

2

A

Agronomical practices of muga host plants
Phytoblighton-an anti blight formulation
Integrated control of stem borer
Disinfection in rearing field

Biological control of uzi fly

Production of disease free laying (DFL)

2

A

3

8

3

8

2

A

3

8

100
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2

A

Early stage rearing technology

Late stage rearing technology

Lahdoi- an anti muscardine formulation

Box type bamboo mountage for cocoon spinning

2

A

3

8

3

8

The demonstration programmes were carried out by the respective scientists of
CMR&TI, Lahdoigarh in coordination with the scientists of Extension and Training
section of the institute at different potential pockets of muga and eri culture in Assam. A
total of 412 nos. of farmers have been covered under above demonstration
programme.

SI.No Venue No. of farmers participated
1 No Pathar, Khowang, Dibrugarh 69
2 Khowang, Dibrugarh 38
3 Babajia, Titabar, Jorhat 50
4 Charideo, Sapekhati Sivsagar 68
5 Cinatali, Golaghat 53
6 Barhoiting, Sivasagar 21
7 Nitaipukhuri, Sivasagar 23
8 Tinkhang, Dibrugarh 26
9 Jaljori, Golaghat 34
10 | Barpathar, Golaghat 30

Total 412

2. Demonstration of integrated technology package of eri culture

As per Action Plan, 10 demonstration of integrated technology package of eri
culture were conducted during the year 2014-15. Following technologies were
identified for including in integrated technology package.

List of Technologies

X3

%

Agronomical practices of kesseru

High yielding castor variety (NBR-1)

Intercropping of cash crops with Kesseru plantation
Disinfection

Platform rearing technology of eri silkworm

High yielding eri silkworm breed

Improved mountage

R/
0.0

R/
0.0

X3

%

X3

%

R/
0.0

X3

%
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The demonstration programmes were carried out by the respective scientists of
CMR&TI, Lahdoigarh in coordination with the scientists of Extension and Training
section of the institute at different potential pockets of muga and eri culture in Assam. A
total of 305 nos. of farmers have been covered under above demonstration
programme.

Sl.No Venue No. of Farmers
1 Nagabat Vill, Borhola, Dist. Jorhat. 27
2 Tamulisiga Vill, Dist. Sivasagar 25
3 Bilotia (Sawguri) Vill, Dist. Golaghat. 24
4 Phalegichuk Vill, : Titabar, Dist. Jorhat. 23
5 1No. Bura Gohainkhat, Dist. Golaghat 31
6 Jajari Vill, Dist. Golaghat 32
7 Dakhin Sawguri Vill, Dist. Golaghat. 32
8 Dadhara Vill, Dist. Golaghat 31
9 Sawguri, Golaghat 45
10 Khanamukh, Sivsagar 35

Total 305

BENEFICIARY EMPOWERMENT PRPGRAMME

CMERA&TI, Lahdoigarh proposed to organize Beneficiary Empowerment Programme for
525 beneficiaries of 7 muga cluster 350 beneficiaries of 5 Eri Cluster Promotion
Programme implementing under the institute during 2014-15. Accordingly, CSB,
Bangalore has approved the proposal and released a sum of Rs. 43.75 lakh for
organizing the training and exposure visit for the beneficiaries covered under different
clusters. Details of the BEP and amount released are shown below.

Sl. | Cluster State Sector No. of | Amount
No. benefi | Release
ciaries | d
to be (Rs. In
traine lakh)
d
1 Hollowgaon, Assam Muga pre cocoon 75 3.75
Chapakhowa,
Tinsukia
2 Hatibandha Assam Muga pre cocoon 75 3.75
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Barbam, Dibrugarh
3 Modarguri- Assam Muga pre cocoon 75 3.75
Neogghuligaon,
Lakhimpur
4 Sonathi, Baksa BTC Muga pre cocoon 75 3.75
5 | Watsu Mungdang, Naagaland | Muga pre cocoon 75 3.75
Mokokchung
6 Kawnpui, Kolasib Mizoram | Muga pre cocoon 75 3.75
7 Khagrabari- West Muga pre cocoon 75 3.75
Dinahata- Bengal
Mathabhanga,
Coochbehar
8 | Jaljori Assam Eri Pre cocoon 75 3.75
Gaon,Golaghat
9 Mainao, Udalguri BTC Eri Pre cocoon 75 3.75
10 | Tseminyu, Khohima Nagaland | Eri Pre cocoon 75 3.75
11 | Aghunato, Nagaland | Eri Pre cocoon 75 3.75
Zuhenoboto
12 | Kanpur, Dehat Uttar Eri Pre cocoon 50 2.50
Pradesh
Total 875 43.75

Accordingly, the BEP for 450 farmers of 6 muga clusters and 350 farmers of 5
eri clusters were organized in coordination with concerned RECs of CSB and ADS/SS
of State Sericulture Department. However, 75 beneficiaries of Sonathi Muga cluster of
Baksa, BTC could not be organized due to Code of Conduct of Election imposed by the
State Election Commission for General Election of the Bodoland Territorial Council
(BTC). The BEP includes both Training and Exposure visit of the farmers. A brief
design of Training and Exposure visit organized by the institute is given below.

A. Training Programme

The training programmes were organized at the cluster level in each muga and
eri cluster. Based on the need assessed, the programmes include class room training
as well as field demonstration on improved technologies and its benefits. Multimedia
projector, white board, charts & postersof different technologies, etc were used in the
classroom training. Practical demonstrations were organized mainly in farmers’
participatory mode to make the training programme effective. An interaction session
between the trainees and trainers was held every day in the training programme. In
addition to the technological knowledge, economics of muga/eri culture, utilization of
products, market opportunities, etc were included in the training programme. The
scientists of different disciplines from the institute, RECs and DOS Officers/staffs of the
districts were also imparted training classes as resource persons. A training kit
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containing with leaflets/pamphlets of all technologies of mugaleri, pen, and note book,
etc were provided to each trainees. Different aspects covered under muga and eri BEP
programe are as follows.

1. BEP of Muga Clusters

o,
o

Raising and maintenance of muga host plants.
Management of pest and disease of muga host plants
Early stage rearing of muga silkworm

Late stage rearing of muga silkworm

Management of pest and disease of muga silkworm
Collection of matured worms and their mounting
Post-rearing management/disinfection of rearing field etc
Stifling and drying of muga cocoons

Economics of muga culture

Marketing of cocoons, yarns, etc.

5

%

5

%

o,
o

2

A

2

A

o,
o

o,
o

5

%

2

A

2. BEP of Muga Clusters

o,
o

Raising and maintenance of different eri host plants.

Disinfection of rearing house and rearing appliances

Early and late stage rearing techniques of eri silkworm

Management of pest and disease of eri silkworm

Collection of matured worms and their mounting

Post-rearing management/disinfection of rearing house, appliances, etc
Economics of eri culture

Marketing of cocoons, yarns, etc.

o,
o

5

%

o,
o

o,
o

5

%

5

%

o,
o

Post training assessment was made for evaluation of training prgramme at the
end of the training programme. During the course of evaluation it was found that the all
the farmers was highly satisfied with the training programme and the beneficiaries are
found to gain knowledge of different aspects of muga / eri culture after training. They
also requested to organized more such training programme for transforming the recent
technological knowhow of muga/eri culture.

Exposure Visit

Exposure visit programme for identified beneficiaries were also conducted to
CMERA&TI, Lahdoigarh, progressive mugal/eri farmers and some established Relling &
Weaving centre immediately after complete the training programme. Different
technologies of mugal/eri culture, reeling and spinning, weavings, diversified products
of muga and eri at the above centres were shown to the beneficiaries. The
beneficiaries also interacted with the scientist at the institute, progressive mugal/eri
farmers, reeling, spinning and weaving experts during exposure visit.
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TRAINING ACTIVITIES

The Central Muga Eri Research & Training Institute has a full fledged training
division under which different training programmes were conducted during the year
2014-15. The institute conducted short duration training programme only with the help
of state sericulture department, different NGOs and National Rural Livelihood Mission.

# Activities Target | Achieve
ment
A | Integrated Skill Development Scheme (ISDS) under CMER&TI
CMERG&TI, Lahdoigarh | 260 | 191
B | Refresher course/Capsule training for DOS staff / Farmers
CMERG&TI, Lahdoigarh (DOS staff/Farmers) | 50 | 28
C | Peripatetic training on Muga culture (Farmers )
CMERA&T]I, Lahdoigarh 800 100
RMRS, Boko 400 400
D | Peripatetic training on Eri culture (Farmers)
CMER&T]I, Lahdoigarh 800 100
RERS, Shadnagar 150 71
RERS, Mendipathar 150 150
REC, Fatehpur 150 150
REC, Mongaldoi 150 150
E | Peripatetic training on Muga PCT (Reelers)
CMER&TI, Lahdoigarh | 400 | 375
F | Peripatetic training on Eri PCT (Spinners )
CMER&TI, Lahdoigarh | 400 | 300
G | Farmers training prog. on muga culture
CMERA&TI, Lahdoigarh 210 210
RMRS, Boko 300 336
REC, Coochbehar 150 167
REC, Tura 150 150
H | Farmers training prog. on eri culture
CMERA&TI, Lahdoigarh 210 210
RERS, Mendipathar 180 180
| | Beneficiary Empower.Prog.on muga culture
CMERA&TI, Lahdoigarh | - | 450
J | Beneficiary Emp. Programme on eri culture
CMERA&TI, Lahdoigarh - 350
K| Training on C2 breed seed production - 170
L | Training on Biointensive Farming Techniques - 170
M| Training on eri spinning, product design, dyeing and product - 235
development under Women scientist fellowship scheme.
TOTAL 4910 4643
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Training programme of DOS officers: Trainers Training Programme of DOS officers
were conducted from 1% December 2014 to 6" December 2014 where 16 sericulture
officers of Arunachal Pradesh and 12 officers of govt. of Meghalaya were attended.
The officers were trained on recent development of sericulture technologies so that
they can educate the muga and eri farmers of their respective state.

Training programme of Insurance officers: The muga and eri farmers of Northeast
are facing losses of crops up to 30 — 80 % due to climatic vagaries reflecting into
decrease of raw silk production. It is necessary to secure the silkworm crops and in
turn, the raw silk production under the umbrella of an insurance cover to enable them
to get compensation for the losses. Considering the immediate needs of beneficiaries
of the government and NGOs, the component of crop insurance support has become
an important part of CDP. The officers of different insurance companies of Northeast
are not at all aware about the rearing and production practices of muga and eri
silkkworm and as such as per suggestion of CSB, a 2days orientation training was
organized at the institute on 25" and 26™ November 2014. Altogether, 14 officers of the
New India Assurance Corporation Limited, The Oriental Insurance Corporation Limited,
the National Insurance Corporation Limited and The United India Insurance
Corporation Limited joined in the training programme and successfully attended the 2
days deliberation.

Farmers Training Programme: During the year 2014-15, CSB had set target to train
up 210 farmers on muga culture and another 210 farmers on eri culture technologies to
boost up muga and eri silk production. The farmers were selected through DOS officers
of Tinsukia, Dibrugarh, sivasagar, Jorhat and Lakhimpur including few local NGOs. The
farmers were trained in 14 different batches of 30 seat capacity. They were educated
with both practical and theoretical classes on muga and eri culture with the help of
Audio-visual Aids. After completion of the training, most of the farmers are found
engaged in all sericulture activities and able to increase their annual income.

Training Programme under Integrated Skill Development Scheme (ISDS): Central
Silk Board had implemented a comprehensive project under Integrated Skill
Development Scheme (ISDS) of Ministry of Textiles, Govt. of India through support and
assistance from its nine premier R&D institutes. The project was designed to create
employability in sericulture sector and meet up the human resource needs of this
sector so that Indian silk industry may achieve the envisaged Xll plan target of
producing 32,000 MT of Raw Silk. CMER&T]I, Lahdoigarh was one of the implementing
agencies (IA) of ISDS project under Central Silk Board and trained up 191 selected
beneficiaries on muga silkworm rearing, muga cocoon reeling, eri silkworm rearing and
eri cocoon spinning. The farmers were trained up in 10 different batches with financial
assistance of Ministry of Textiles and Central Silk Board.

Peripatetic training: Another training programme was also conducted in farmers’
vicinity to create awareness among farmers as well as to educate farmers on muga
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and eri culture technologies. Under this programme, 102 farmers were trained on
muga culture and 105 farmers on eri culture technologies. Besides, 375 farmers were

trained on muga reeling technology and 300 farmers on eri spinning under peripatetic
training on PCT.
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I. Publicity
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#

Activities

Target

Achievement

A.

Organization of Krishimela

CMER&TI, Lahdoigarh

RMRS, Boko

RERS, Shadnagar

RERS, Mendipathar

REC, Tura

REC, Lakhimpur

REC, Mangaldoi

REC, Coochbehar

_— ] [ | e [ | | [ -

_— | [ | e [ [ | [ -

Technology Awareness programme

CMER&TI, Lahdoigarh

RMRS, Boko

RERS, Mendipathar

RERS, Shadnagar

REC, Tura

REC, Coochbehar

REC, Lakhimpur

REC, Mangaldoi

REC, Kokrajhar

REC, Fatehpur

WWWWWWW W s~
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Exhibitions

CMERA&TI, Lahdoigarh

RMRS, Boko

RERS, Mendipathar

RERS, Shadnagar

REC, Tura

REC, Coochbehar

REC, Lakhimpur

REC, Mangaldoi

—_— | | e | [ | -
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Field Day

CMER&TI, Lahdoigarh

RMRS, Boko

RERS, Mendipathar

RERS, Shadnagar

REC, Tura

REC, Coochbehar

REC, Lakhimpur

REC, Fatehpur

WWWWWwo|o,

WWoOWWwW OO
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REC, Kokrajhar

REC, Mangaldoi 3

Il. TRANSFER OF TECHNOLOGY
Front line technology demonstration (in coordination with KVK)

Activities | Target |

Achievement

#
A.

Integrated technology package of muga culture

CMERA&TI, Lahdoigarh

RMRS Boko

REC, Tura

REC, Coochbehar

REC, Lakhimpu

r

REC, Kokrajhar

REC, Mangaldoi

N
wwl oololo|lg

—_— | -
wwl ooloBlo

Integrated technology package of eri culture

CMER&TI, Lahdoigarh

RERS, Mendipathar

RERS, Shadnagar

REC, Kokrajhar

REC, Mangaldoi

REC, Fatehpur

-_—
SIENENTIC P

-_—
IENENEIR =

BANI machine

CMERG&TI, Lahdoigarh \

D

Muga Silk Plus

CMER&TI, Lahdoigarh | 4 |

Muga Cocoon dryer

CMER&T], Lahdoigarh | 2 |

Disease Forewarning

CMERA&TI, Lahdoigarh 4

RMRS Boko

4

REC, Lakhimpu

r 4

. PLAN FOR LAND USE AND RESOURCE CONSERVATION

Activities / Target |  Target |

Achievement

P =

Raising of seedlings/ sapling (nos)

Som/Soalu seedlings

CMERA&TI, Lahdoigarh 5000 6000
RMRS, Boko 10000 21000
REC, Lakhimpur 3000 3000
REC, Coochbehar 5000 5100

109




CMERT]I, Annual Report 2014-15

B. | Raising of S3 & S6 saplings

CMERA&TI, Lahdoigarh 2000 3000
C. | Raising of Kesseru seedlings

CMER&TI, Lahdoigarh 5000 10000

RERS, Mendipathar 5000 5000
D | Supply of Som seedling

CMERA&TI, Lahdoigarh 10000 -

RMRS, Boko 10000 15850

REC, Tura 2500 3200

REC, Lakhimpur 3000 830

REC, Coochbehar 5000 3200

Supply of castor seeds ( kg )

RERS, Mendipathar 20 21.0

REC,Diphu 20 5.0
E | Supply of keseru seedling

CMER&TI, Lahdoigarh 5000 6000

RERS, Mendipathar 5000 6150

G | Silkworm rearing

Muga Commercial rearing

CMERA&TI, Lahdoigarh (dfls) 2500 3140
RMRS, Boko 1000 2660
REC, Lakhimpur 500 342
REC, Coochbehar 300 770
REC, Mangaldoi 400 400
Muga Seed crop rearing(dfls)

CMER&TI, Lahdoigarh 2800 3353
RMRS, Boko 500 1612
REC, Lakhimpur 500 651

REC, Tura 600 754
REC, Coochbehar 600 500
Eri silkworm rearing (dfls)

CMERA&TI, Lahdoigarh 300 381

RERS, Mendipathar 500 485
RERS, Shadnagar 430 300
REC, Mangaldoi 200 200
REC, Diphu - 95

H. | Cocoon production

Muga Commercial cocoons (Nos.)

CMERA&TI, Lahdoigarh 125000 42542
RMRS, Boko 60000 43047
REC, Lakhimpur 30000 3812
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REC, Coochbehar 18000 11136
REC, Mangaldoi 24000 16380
Muga Seed cocoons (Nos.)

CMERA&TI, Lahdoigarh 84000 43391
RMRS, Boko 20000 21435
REC, Lakhimpur 20000 15972
REC, Tura 24000 26777
REC, Coochbehar 24000 253

Eri cocoons (kg)

CMER&TI, Lahdoigarh 24 24.50
RERS, Mendipathar 40 27.50
RERS, Shadnagar 34.4 56.60
REC, Mangaldoi 16 16.30
REC, Diphu - 7.20

Muga Dfls production (g)

CMERA&TI, Lahdoigarh 16800 12603
RMRS, Boko 4000 21707
REC, Lakhimpur 3000 905

REC, Tura 4200 5762
REC, Coochbehar 2860 1965
Eri dfls production (g)

CMER&TI, Lahdoigarh 1000 2240
RERS, Mendipathar 5500 6245
RERS, Shadnagar 1000 900

REC, Diphu - 1995
Dfl supply

Muga Dfls (g)

CMER&TI, Lahdoigarh 11000 12603
RMRS, Boko 2500 17532
REC, Lakhimpur 2250 420

REC, Tura 3600 5253
REC, Coochbehar 2860 1850
Eri dfl supply (g)

CMER&TI, Lahdoigarh 700 5945
RERS, Mendipathar 5000 5740
RERS, Shadnagar 570 750

REC, Diphu - 1920




1)

2)

7)
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ACHIEVEMENTS

Developed Insct Repository for insect fauna of seri-ecosystem and wild
silk moths of North East India AT Entomology Section, CMER&TI,
Lahdoigarh

Dr. Rajesh Kumar, Scientist C of CMER&T]I received Guest Faculty invitation
from Dean, Graduate School of Agricultural and Life Sciences, University of
Tokyo, Tokyo, Japan for teaching and conducting research on the topic
“Phylogenic constraint between folivolous lepidopterous insects and host
plants” w.e.f. 01.05.2014. to 30.09.2014. He conducted rearing of 12000
caterpillars from Forest Canopy of Hokkaido Forest, Tomakomai, Hokkaido and
identified 150 species from 18 forest trees and trained 4 students.

Dr. M. Chutia, Sciencist C of CMER&TI received DBT PDF (Post Doctoral
Fellowship) to conduct research in the Medical Science at University of
Leciester, London, UK for one year.

Promotion for higher grade: Shri S.A. Ahmed of CMER&TI got promotion to
Scientist—-C w.e.f. 1% Jan, 2015.

C2 Breed was authorized by HAC of CSB, Barhampur on 14" July 2014.

Regional Muga Research Station (RMRS) located at Boko of Kamrup
District, a nested regional station under Central Muga Eri Research &
Training Institute (CMERG&T]I), Jorhat of Central Silk Board was assessed
by Absolute Quality Certification Pvt. Ltd, New Delhi, for Quality
Management System on December 18, 2014 and awarded ISO 9001 :
2008 certificate recently This is the first Regional Station under Vanya
Sericulture getting ISO Certificate.

Renewal of ISO 9001: 2008 certification for CMER&TI, Lahdoigarh:
The first Surveillance Audit of the institute under ISO 9001 : 2008 was
conducted by the Certification Body on 30/10/2014 and renewed the
certificate and extended the same up to October, 2015.




CMERT]I, Annual Report 2014-15

RESEARCH PUBLICATIONS
(2014-15)

Research articles/ Book Chapter

1) Ahmed, S.A,, Sarkar, C.R., Sarmah, M.C., Ahmed, M. and Singh, N.I. (2015)
Rearing Performance and Reproductive Biology of Eri Silkkworm, Samia ricini
(Donovan) Feeding on Ailanthus Species and other promising food plants
Advances in Biological Research 9 (1): 07-14.

2) Bhuyan, P. M. Sandilya, S. P., Gogoi, D. K. Neog, K. and Subramanian, S.
(2014). lIsolation and characterization of gut-bacteria of Muga Silkworm
(Antheraea assamensis, Helfer) collected from different localities of Assam.
Sericologia, 54 (1): 28-35.

3) Bhuyan, P. M. Sandilya, S. P. and Gogoi, D. K. (2014). Exploration of gut
microbial diversity of Muga Silkworm, Antheraea assamensis, Helfer and
their characterization”. Paper presented in the National seminar on
“Biodiversity Conservation, Crisis and Sustainable Use” organized by N.N.
Saikia College, Titabor, Assam on 29" and 30™ September, 2014.

4) Biswas N., Bagchi S.N., Gogoi A.K., Paliwal S. and Giridhar K. (2014)
Studies on the rearing and grainage performance of muga silkworm,
Antheraea assama during seed crops in Terai region of West Bengal,
Abstracts of 23" International Congress on Sericulture and Silk Industry,
Bangalore, 24™-27" November 2014, pp. 97.

5) Borgohain, A., Sonowal, J., Chutia, M. and Das, R. (2014) Seasonal
occurrence of fungal diversity in castor plant, Ricinus communis L. the
primary food plant of eri silkkworm, Samia ricini (Denovan). International
Research Journal of Biological Science, 3(8):33-39

6) Borgohain, A, Das, K and Chutia, M. (2014) Antibacterial activity of host plant
volatiles against the bacterial pathogen of muga silkworm, Antheraea
assamensis Helfer. In: Proceedings of the National seminar on Recent
Developments in Natural Sciences, DKD College, Golaghat, Assam, pp153-
156.

7) Borgohain, A., Das, R. Chutia, M., Bora, D. S. Samanta, R., Dutta, K. and
Sonowal, J. (2014) Characterization of cultural gut microflora in infected
larvae of muga silkworm, Antheraea assamensis Helfer. Abstracts of
National seminar on “Unraveling plant-microbe interactions for supporting
plant health” held on 27-28, 2014 organized by Indian society of mycology
and plant pathology & Dept. of Botany, Gauhati Unversity, Assam.pp.14.

8) Bhuyan PM, Sandilya SP, Gogoi DK, Neog K, Subramanian S (2014).
Isolation and characterization gut-bacteria of muga silkworm, Antheraea
assamensis Helfer collected from different localities of Assam. Sericologia,
54 (1): 28-35.

9) Chutia, B. C., Nath, C., Goswami, L. M. , Goswami, B., Gogoi, L. and Neog ,
K. (2014) Life history of Antheraea frithi Moore on Terminalia arjuna (Rosb.)
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W & A Syn in North Eastern Region of India. Proc. Natl Acad Sci, India Biol
Sci, DOl 10.1007/s40011-014-0411.

10) Chutia, P. Kumar, R. and Khanikar D. P. (2014) Host plants relationship in
terms of cocon colour and compactness of eri silkworm (Samia ricini).
Biological Forum — An International Journal 6(2): 340-343.

11) Das R, Choudhary B., Sankar M, Giridhar K (2014) Status of muga culture
and technology adoption in Assam. Management of Natural resources for
Sustainable Development: Challenges and opportunities, p 132-135.

12) Giridhar K. and Neog, K. (2014) Trends and potential of eri and muga culture
in North eastern states of India Indian Silk, 5 (5-7): 50-55.

13) Goswami, D., Singh N.l., Ahmed, M., Kumar R., Mech D. and Giridhar K.
(2015) Impact of integrated chawki rearing technology on cocoon production
of muga silkworm, Antheraea assamensis Helfer. Biological Forum, 7(1):
146-151.

14) Ibotombi Singh N, Goswami D, Ahmed M, Giridhar K (2014) Efficacy of
sodium hypochlorite in controlling viral and bacterial diseases in muga
silkworm, Antheraea assamensis Helfer. Journal of Applied Biology &
Biotechnology, 2 (02): 012-015

15) Mech, D. Ahmed M. and Kumar, R. (2015) Indigenous technical knowledge
associated in muga culture. Biological Forum — An International Journal,
7(1): 1-6.

16) Neog, K. Unni, Bala G., Dey, S., Renthlei, CV. Z. Eswara Reddy, S. G. Dutta,
P., Sonowal P. and Rajan, R. K. (2014). Studies on the endocrine regulation
of reproduction and ultra structure of brain and reproductive organs of muga
silkworm Antheraea assamensis, Helfer, World Journal of Pharmacy and
Pharmaceutical Sciences, Volume 3, (1).

17) Sarmah MC, Sarkar BN, Ahmed SA, Giridhar K (2014) Performance of C2
breed of eri silkworm, Samia ricini (Donovan) in different food plants.
Entomology and Applied Science [Accepted].

18) Sarmah M.S., Sarkar S.A., Ahmed S.A. and Giridhar K. (2014) Advances in
Research and Technology development in eri culture- A Review, 23™
International Congress on Sericulture and Silk Industry, Bangalore, 24"-27™
November 2014, Abstracts, pp 79.

19) Singh G.B, Gogoi A.K. and Giridhar K. (2014) lllustrated manual of muga
silkworm management and crop protection, Regional Muga Research
Station, Boko, Assam, 24 pp.

20) Sonowal L, Singh GP (2014) Demonstration programme at Bamunigaon,
Falafung and Batakuchi, Kamrup Assam. Indian Silk, 4: 50.

21) Wankhade, L. N. Barman, H. D. Rai, M. M. Rathos, M. K. (2014)
Performance of eri silkworm for commercialization in Vidarbha region,
Maharastra Journal of Advanced Zoology, 35(1): 26-31.

114



CMERT]I, Annual Report 2014-15

Research papers in Seminar/Symposium/ conference

1) Babu, M. R. Angadi, B.S. and Raviverma, T. (2014) Enaluation of certainm
genotypes of eri silkworm Samia ricini (Donovan) fed with castor and tapioca
under sub-tropical condition of Andhra Pradesh and Telengana Abstracts of
23rd International Congress on Sericulture and Silk Industry held on 24th-
27th November, 2014 at Bangalore, pp. 78.

2) Das, R. Gogoi, A.K., Chutia M. and Das K. (2014) Emerging disease and
pest scenario in muga silkworm, Antheraea assamensis under the impact of
climate change. Abstracts of 23rd International Congress on Sericulture and
Silk Industry held on 24th-27th November, 2014 at Bangalore, pp. 81.

3) Kumar, R. Rajkhowa, G., Chutia, P., Chodhury, B. and Giridhar K. (2014)
North East Indian wild silk moth (Lepidoptera : Saturniidae) — diversity,
distribution and clarification through illustrated genitalic atlas. Abstracts of
23" International Congress on Sericulture and Silk Industry, Bangalore, 24"-
27™ November 2014, pp 99.

4) Sandilya, S. P., Bhuyan, P. M. and Gogoi, D. K. (2014) Isolation and
characterization of promising Azotobacter sp. for the development of an INM
package in sustainable eri culture”. Paper presented in the National seminar
on “Biodiversity Conservation, Crisis and Sustainable Use” organized by NN
Saikia College, Titabor, Assam on 29" and 30" September, 2014.

5) Singh, G .P. and Gogoi, A. K. (2014) Evaluation of morphotypes of som,
Persea bombycina Kost for the rearing of muga silkworm Antheraea
assamensis Helfer (Lepidoptera: Saturniidae). Abstracts of 23" International
Congress on Sericulture and Silk Industry held on 24th-27th November, 2014
at Bangalore, pp. 96.

6) Vemananda Reddy, G. Rajanna, K. L., Vijaya Kumari, K.M., Angadi, B. S.
Sarkar, B. N. and Sarmah, M. C. (2014) Development of preservation
techniques for eri silkworm eggs Samia ricini (Donovan). Abstractsof 23rd
International Congress on Sericulture and Silk Industry held on 24th-27th
November, 2014 at Bangalore, pp. 94.

Books/ manuals

1) G P Singh, AK Gogoi, K Giridhar (2014) lllustrated Manual of Muga Silk
Worm Disease Management and Crop Protection.

2) R Das, SN Bagchii, N Biswas (2014) Muga Khadya bikhyar knada chdrakari
pokar niyantron. REC, Coochbehar

3) SN Bagchii, N Biswas, D Goswami, NI Singh (2014) Muga polu palonor
nirdesika. REC, Coochbehar

4) SN Bagchii, N Biswas (2014) Muga plou palonor soloikal. REC, Coochbehar.

5) SN Bagchii, N Biswas (2014) Muga resom chaser sahayika. REC, Coochbehar.
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9)

H Barman, RR Basumatary (2014) Eri polu palonor bodhibodha pronali. REC,
Kokrajhar.

H Barman, RR Basumatary (2014) Eri polur Khadya bikhyar bagicha aru eyar
pratipalon. REC, Kokrajhar

D.Mech, R.Kumar and K. Giridhar (2015) Indigenous Traditional Knowledge of
Muga culture

G. Rajkhowa, R. Kumar and K. Giridhar (2015) Long term preservation
schedule of muga seed cocoons during summer

10)S A Ahmed, M C Sarmah, B N Sarkar, K. Giridhar and B B Singha (2014)

Package of practices for eri silkworm C2 breed.

Technical Notes

1)
2)

3)

Gogoi AK, Singh GP, Sahu AK (2014) Technical Awareness camp at
Dhanubhanga (Goalpara) and Moirapur (Kamrup) Assam Indian Silk, 4: 38.
Gogoi AK, Singh GP, Sahu AK (2014) Field Day at Dhakhin pukhuripar
Kamrup and Nelli, Morigaon, Assam. Indian Silk, 4 : 39-40.

Sarmah MC (2014) Golden Muga Silk: An overview of its raw silk production
and potentiality. Silk Mark Vogue., 6 (24): 24-26.

Leaflets /[pamphlets (in Local languages)

1)
2)

Salukia eri polur palon padhati (Early stage eri silkworm rearing technology)

Eri polur khadya bikhya rupon aru pratipalan (Raising and maintenance of eri
host plants).

Muga khadya bikhyar mojja khowa pookor neyantran (Control of stem borer of
muga host plants)

Muga khula hukowa jantra (Muga cocoon drier)

Muga Silk Plus

Bani Reeling Machine

Muga polu palon aru paricharya (Muga silkworm rearing and management)

Uzi makhir jaybik neyantran (Biological control of Uzi fly)

Muga polu palonr unnat paddhati (Improved rearing technology of muga
silkworm)

10) Muga Khydya Bikshya Rupon aru Pratipalan (Raising and maintenance of muga

host plants )

11) Muga beej utapdanar unnat koushal (Improved techniques of muga silkworm

seed production)

12) Improved mountage for eri culture
13) Eri polur natun unnata jaat — C2 palonor unnata padhatti
14) Reshom Krishi byabasthat Jeibik Sarar prayog ( Apllication of Organic manures

in sericultural practices.

15) Reshom Krishi Pranalit Mati Parikhar bhumika ( Importance of soil analysis in
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16) Antahsashyakaran (Intercropping)

17) Pranalibaddha somanir majat antarbarti sashyar kheti-projonia nidresavali (
Intercropping in between systematic som plantation — necessary directions)

18) Jeibik upayere muga khadya brakhyar pratipalan ( Muga food plant
management through organic means)

19) Keshusar-ek labhjanak byavasai ( Vermicomposting — one profitable venture)

20) Eri Polur Natun Unnat jat — C2 Palanar Unnat Padhati

Newsletters

1) CMER&TI 2 English Newsletter: Vol. 15.: January-June, 2014 and Vol. 16
July-December, 2014

2) CMER&TI 2 Hindi Newsletter: Vol. 1; January-June, 2014 and Vol. 2 July-
December, 2014
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