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UdIdell

AT & ay 2018—19 T a1 URTAGT UK B §Y Js1 ITUR UH—~TaT
g W@ 2| I8 A1 ufaded A8l § dfcd ARIM UG THg ShIsAl B dSilfdl,
ThAIP! BIFDI UG T&T BRI D Hio RS g FaUd Hrat o IR 2 |
AeR 3 Tadleld 8 & A a9k X ST $I FEd B 8 Scaradhdl,
PIeTel faehre, ISR gorid dol Seffdl ¥ gig & Igaed I 9Rd &l f[dva ®R
TR oft YeH T B BT H S@AT A BT A B |

Jg AT OraT B fF U SEN T 35 ARG URaRi B Sifddl e dRdl ©
qAT R 37 Ul AU & AT E Upld wY A S JAR HISg el BT SUAN B
SSIIR SETET BT ATHRI JTHIO ISR TAT 3719 UG 6 =g Ufdag © | Ifd 3o &7
&Y qY 2022 TP YD DI AT BT ST HIAT © | 37 A=~ Suarhl geafda el &
ITE T TR SU—IATG] & IUANT Bl ALIHT A DI T3 | TAR YRARI Bl 31 H 3R
e ghg g TRATRS ITHAT Td &9 & Wl Bl Hel TR Pl oIl JTERONY T Y&
DI TS| I TP TR DIy DI Wl & AFGH S A 99 F9I H H SMARTd 37T
YT HRA BT fgdiad TR AHST ST o7 | AR §RT ¥R X9H ST & ®s SU—Iaral
s & YTl SUANT & HAEgH | TR DI Bl A I3 v 59 UP UIAD Faard
@ WY MG B g TR 99 BT T 8| a9 2018—19 & AR WM 4 TR A
Ui, NeFdIC 9 Wi & PR & H Py UrEiiifedl Aead @1 2 g R faenfi
Td IS I TEX e U Ud Al & ©Y H Iu—Sd&l & SYANT 7 URT Td
greTied foar |

YR WefreT wvemH, ool vd faxvem MenfireT wvemE, #ORT o 9=l & arr
THSIAT S0 DR O G B SuSRAl § IR die ol €|

AR o 23 L URATTISI T RIGAT & AdH A U0 HH ANTagad HYD
R Uil & fAeRid &R Ud SMURYT 3ifdhs & Jold & YA Bl 3 91T & |
JAAM qY B FEdyYl Iuerdl H A= qul # [Jeiaa Jex ol & Uid e ¥ 9.
G 5 HH} Ul BT FI Y& WIS B [hAT TAT| b 78 feei Ifad Al graw
JTAR® Adg Afed Mo fOaaR wiRed i &7 et fhar a1 S feadrsus, sissr=H
eTHdT, fIHEHI, YR WIH U9 519 § HH) & G- § Icdrgei— e IRy yelia feu | Yem
e ¥ gusds fhy MU WRM &1 or MERer B | Ser wiR—usfa @ ugerd
AR BT SeacR AT dTell oI & w9 H fbar 11| g gEfereer &1 SiAM RyadR{HT g
THUAY SIS &l 718 | e SiHM & 1eF Aft 3R &xar & & ¢ afoeer, . 4497
@ T H g.gmmEE @ Afdd Fawed 2 | At xSt d sl § TS A A Ud dRal ol
BRIPH ABIAYdD el X8 & Sfsl Hubl - 9gd Ifes] Byl U<l Pl ¢ |
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NI AT I1fdd Ud rava=Rl @ A1l UiR—USTIoT & dRefor & ifalRad drenfira:
RITICARY, JfAUREG g URIETT HriEH H Afea e & fofy =Ry soigal ger &l ud
2| GYRIE TAT AN gh1gdl o dHg e g dried § ¥ 3+ U ORI ¥ |
39 ORI F TH.H. AL, ATEUd. Ud UYL o) B e yraitord ol Aot @1
AHAddd ST g T fhar |

AT Srgdlerer ARt o A=t rsal | v TR & dracie UdE ygedne @ fofw
IS DT HER & i BT TR BRI fBA1 T 9 Yemaie 9T a1 § |q\f gu | 08
JeifeHl J&iD Td AlDBIUT i@l ATal Gl 56 H—I / od YHIRIT /T by 7T Sl W

JeiTf=res UaTAT BT eI F |

9g¥cd ANESH, eI Ud UIcdTed Uar &_- &g H§ e Afed, d=id WH a1 &
Ui 59 W Gl SUd BT & | H SHI AASdR At ((MR.UHL) Td He qH=<ad
[T @RATAL) & 3fegel TAT AaR I I9d g ed g, ARIGeE d H8INT & foly
MR Z | # faf=T TR Scured Tl @ T e AT gRT ue fhu v 9gved weel
g HEINT & oI W AE=IAIE AR . Rl 8 |

g3l fawarm & & I8 ufddes wMu—adisll, AommeRi, e v safal o fog
AT B A A & WY H BRI BT A[Y, TER G I $99 s @l gRaR| &l
GRIETEl & folU Ueh ATHINI ST G917 & FU- Bl AIHR B 8 DSl HeId BN |

%{M
1 .31eld 9™
IRERED
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PREFACE

It gives me immense pleasure to place the Annual Report of the institute for
the year 2018-19. It is not just only a report but the result of hard and dedicated
work of scientists, technical staff and farm workers of this Institute as well as our
nested units. Being a Centre of Excellence, the Institute has the mandate to see India
emerge as the global silk leader with the objectives of enhancing productivity, skill
development, employment generation and entrepreneurship for strengthening
tasar silk industry.

It is estimated that tasar silk industry provides livelihood to nearly 3.5 lakh families and
the Institute is committed to provide gainful rural employment and remunerative income to the
tribal populace utilising both economic plantations as well as nature grown tasar host plants. As
the country's aim is to double the income of the farmers by 2022, the need was felt to utilize the
tasar by-products for production of various useful value added products. Concepts like family
entrepreneurship and rearing on the bunds of paddy fields were also launched to further augment
the income of tasar farmers. Till now tasar culture was considered as a subsidiary occupation to
provide some additional income during the off season of agriculture. Sincere efforts have been
taken by the Institute to establish it as a primary occupation by way of effective utilization of
by-products of Tasar Industry such as cocoonase, sericin, faecal pellets, pupae, moth, puparium,
larval exuvae, eggs, fibre wastes, etc. to increase the income of tasar farmers. During 2018-19,
the institute developed many technologies in the area of tasar host plant, silkworm as well as in
post-cocoon sector. On the other hand, students and start ups were motivated and encouraged for
taking tasar culture and utilization of by products as an entrepreneurship.

Entering into MOU with Institutions like II'T, Delhi and BIT, Mesra has added another
feather in the Institute’s cap.

The Institute has carried forward efforts for developing cutting edge low cost farmer friendly
technologies and generation of basic data through 23 research projects and programmes. Among
the significant achievements of current year, top best five hybrid plants from each batch of hybrid
plants developed in different year were selected for the field trial, a new egg laying device i.e,,
round perforated plastic box with rough inner surface was developed which has shown promising
results regarding durability, fecundity, disinfection, storage space and drudgery reduction. Sericin
separated from silk waste was characterized. Daba ecorace has also been identified as having
higher quantity of sericin. Tasar Silkworm Genomics Research including Genome Sequencing
and SNP genotyping of A. mylitta was done. Mapping to reference genome indicated that A.
mylitta is more closely related to A. yamamai than B. mori. IVLP & CSB Cluster programmes at
all RSRSs are running successfully wherein farmers harvested very good crops.

The nested units deserve all praises for their proactive role in transfers of technology,
motivational and training programmes besides conservation of ecoraces with limited manpower
and infrastructure. The Institute and nested units continued their efforts in HRD programme as
well. This Institute has also successfully implemented and coordinated several centrally sponsored
flagship schemes like MKSP, CSS and TSP.
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The disease monitoring team has also done a commendable job in assessing the seed
cocoon stock for incidence of pebrine in different states in spite of scorching summer and able to
contain silkworm disease. A total of 56 research papers/articles were published/ presented besides
08 bulletins, books and popular alticals. which speak of the scientific endeavour.

I deeply express my gratitude to the Member Secretary, Central Silk Board for extending
valuable guidance, support and encouragement. I also feel indebted to esteemed Chairman and
members of Research Advisory Committees (RACs) and Research Coordination Committee
(RCC) for their valuable input, guidance and support. I also thankfully acknowledge the invaluable
support and cooperation provided by DOSs of different tasar producing states.

I am sure that this report will serve as a good source of information for researchers,
planners, students and stakeholders.

Let's work hard to realize the dream of making Tasar culture a profit making lucrative
enterprise to bring prosperity to lakhs of families associated with it.

(Dr. Alok Sahay)
Director
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DI TAR T 3R URMET0] Hwed Iwidhfedda vd efidmer (3fd) duv &3l o
ITHY™ 9 famra ArEll aragadarsi dl gid @ foly gRefid teh I I o | a¥R
WA TN & T e & Iged A G BT WIUAT I 1964 H D=1 NeH drs, T
AT, WRA ARPR & TR R0 § @1 W1 off | Ao rgaere vd e & &
AH ¥ AT URNffRA @ fAafia o3 gd ge § S9a g9l SRyl al TR &
HT H Hol™ B | TS I Seed aER NI Hadd 9§ 9 iRy @ wmifoie ud anffe
Rerfdy # IR @M1 2| TR Faed & A= usqell W g w9 ¥ ¥ed H [uA ary
AT BT DI FATOIT PR B 3Tl AR H fogeh wR BT Al e BRI fbar SIran
g qifs TR WHSIC W FREd TR BT FHHN SR 8¢ 9o Scladhdl Ud o
T @1 ST A |

gR$ eI

TR NTM Qe & T WR IR SUGHAT Td UE Bl 981 8 ISP AR
ITHLTT HSH & WY H IR B ATHIA Td [Ahrg Tl G TG BT |

&g

TOTATYU] THR XM & STa @ aaid (2018—19) WX 2981 Hfed T A 4500 Hifgd
T TP FoT Bq IITHU UG fdbr B b1 fharaae &Rl | 39 TR T8 ST 4 s

TRIG AR ISR MR @ 31 H ghg =T |

Jfder ga wfafaferr
AR BT AR Y Wed & WY H BRI Yed gU¢ IFATEl Td AUy
AT, TR Td U] SR TAT YeTd AFd 519 & Joid & Jedd q T6R N FeT
P M1 I UG GAIfSd Hem 2| 39 e @ gfid & fou 5@ dem & fefefad
Tfafaferll Sefera @1 S g
() TR ST Ol gd XeEeie | I gRTEl Ud SIua IgHeT BRI Hetford aR
SATEHAT H IUYTh GUR AT IOl &RT UG HUg Bl IcdTadhdl g URERRY Hfchar
Bl JER B B DA YBall TR ITHeT B |

(i) UH WER BT IgWd, IERWME U4 MY |
(i) SId NH HIcdTe, DT ARV Ud 9 Iadred & fog Tl ggfot a1 fae |
(iv) ST Uil Ud XRMEPIC B 0 U Grsdi & R0 7 Al & aere |
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(v) faf=T 99R Ud SORY SRl HRIGAT 9T SATRT & aIfosgdmRol & ArgH o fasiad
eNfTa! &7 UeeF, TaR—TR Td ATBIRIGROT 6 |

(vi) AR SERT DI AMGeHAS DI Y & g URIET Td PIerergdd AMd WA= 6T gord |
(vii) ®HE &F & TR IAGH T & M f9RT / Feemed & arr a8 |
(vii) fafe=1 ToiRTT vd et &f R Har Ue™ HRAT |

() TR N &F H Sl U Ud UREAT Bl g M B A g1 fddRid S
SrEnffhAl BT SUANT |
(i) TR WM IR B ST B B ST, DI UG IMAT BT (A0 |

(iii) WM Ud Pleret [Abra & AgH I TR NeH & T H U0 SIEIT DI I[oraT,
HEd Ud TR UeT T |

(iv) TR =M SR BT A Gold & wY H AU g Hedled R I ST B

Ol Siae R TS BT |
(v) IR BT SMERHAT & ATHY A&l # fafaefiaor |

AISHIHD XTI

IR H TR A UIel & ST Ud [ ¥ |Aei-yd a9y Tfafafel &1 S
HaT Ud 39 A9 T7 g8 HaEE gHT @ gRT fhaT Srar 21 31 UhR duR WHEdbIe
DI IATEHAT H FIR 2g GRAM DI A~ JANTRIATG JoI WHBIT IS4 Td ATd e,
FHPIe IRR fhar fasm vd Sa—=are A, Xemale I A Ud Arsarariarst, N2
dIoT HEfTe! gd XeMale gra Helfia] e oe fa5 nfe oRRd & | SR @
TG PHaTg) Welfiel F qHEd SRiGTl B Fared N UElfiel TR & gRT fdhar
ST 2 | ReAT 37.48 BaCIR H holl 83 8 fOTH W 25,37 gacar # wIw Wier (effferar srof-r
13.53 TACIAR CSIHForaT SIH=INIT 8.75 BACIR, ST SdH 0.74 TICIR, AN (GIETLMTed) 0.35
BICUR, TPl AT T 2.0 BFCAR ) T §U € | ANTRITEATY =Tl U 3M110eeh Tl b FTHAT
$R TG Galed & T § | WHEBIC USHA Ud ol IEREd BRIGAT & T 8]
TR BRI & forv G uRER # 2 d9R I9TTR 999 SUSTe § | dreld ReIfd § XeHdbie
AT R SHI S BT FaTel HR & oy Giaemeli | gafooid o 37T dicured 8
TR URIR § SUCL 8 | 3G AT WHBIC U= Wl & WIREd & ol SRS Uq
BTG ¥ dIF U4 WWHSIC U9 S5 HRIXG & | RIS Hedidd, JdIev U6 qH-<ad
AT (fUASHY) HRI Ud SHG] AHg shIsdl & Rl 9 Ud fdsrd Tiafafery ar
A PR B |

HYRI BT TR Ud Heiifia gIaRor IgART A= JRIRTIer / Jigarn | f[asRud
THAIOTE HfIdRal B TaTRI—IIRG &R o WG sdIsdl ®f ARl &1 FHaa
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FRAT © AlP TR HYDT Td 31T e AT DI SHBT AT A UK & T | G Bl
TR Fedd AT EFT NI AJJHYM dew (SUHICEI— 5 Ud WAIw—1) Td g
R s (SWIhfedei— 4 Td Marwr—1) A~ TR SAEd a0l § ol € U9 39b gRT
e STaReT &1 F1 fbar S 2 |

AR T gRiErer g9 A= otferd el &1 aReTT yeM &) & ol omawad
Mg girardl glawmeli ¥ org! drg gafsord 2 | TR ST9T & U a8R ST 4 I3
ufIfera vd ieregad A 519 B GRid a- @ RseR) 2 5 faf deg awe! g o=
M T & ARTSTRAT, HHaTRaAl, AR v Seffdl & oy sfaedddr & gwd a1 7Y
UFAETOT BrIHH] BT FaTad Bl & | a2y Rferi don SRxdl & MR WR g9V iuariRa
Td H=TRE U107 BRIGHT BT AT STIART FIRT T SIrar 8 | uf¥iersdl gd vers 9 9
BIHDI & S DI AAIATH TN I FEITT DR 2 AT WA H YRIE0 HRIBHA! DT IRATST
frar ST 2| ufieror ureashHl § qER Hae| & 9l usgell Je Wi diei Hae| @1 ud
Y=, XIHBIC §IoT STed T4 dicdrard, T Ud Wisd Jaw el ax X9H &R Yshor
anfe enfie 8 | e faff=1 erfore St / favafdeneal & e / FIaebiaR gredshd &
BT & TOR NIW e, S anfdas Sa—fasme v Sta—menfirer Y nfie 8, 3 gt
aRATSHT S /9 BRI & forg +ff G Sueer w11 & | 319 a6 fAf= SrRisHr & SikY
21,459 ARKAT BT URNETOT U= fhar T § |

HIT H e GRAUT GIBTAI © (ST UTSh] Bl HaH JIId| & ATal =T YD
A GXIDT DI FIRAT, BICT HIUT AT B FIIeT U BRI 2 | TadbTerd 3 fHof 2,427
A Y&ipl / UTSY YReId! Bl [ATel WUs Suael & o dfies e+ SiHd & TS Td
At~ o= / a3l Suerer € |
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INTRODUCTION

Central Tasar Research and Training Institute (CTR&TI) is an Institute par excellence
catering to R&D need of tropical and temperate (Oak) tasar sectors. The Institute was established in
Ranchi in 1964 under the administrative control of Central Silk Board, Ministry of Textiles, Govt.
of India for overall development of Tasar Silk Industry in the country. It is engaged in generating
useful technologies through Research & Development and its effective transfer in the field, with an
ultimate aim to improve the socio-economic status of the stakeholders associated with tasar culture.
Besides carrying out research on different aspects of tasar culture of direct field applicability, it
also undertakes research on molecular level to unearth certain intricacies of tasar silkworm for
achieving higher productivity and quality.

Vision
To emerge as an International Research Organization of par excellence for providing R&D
support to Tasar Industry to increase productivity with quality at all the stages of tasar silk industry.

Mission

To translate the R&D efforts of the Institute in the field to increase production of quality
tasar silk from present level (2018-19) of about 2981 MT to 4500 MT, thereby increasing income
generation of rural poor, especially the tribal populace associated with tasar industry.

Mandate and Activities

The Institute mandate is to serve as the National Institute to organize and promote Tasar silk
industry through basic and applied research, extension and technology transfer and generation of
trained human power in tasar industry. To fulfil its mandate, the Institute carries out following activities.

(i)  Conduct of basic and applied research on tasar host plants and silkworms for improvement
and optimization of output and on post-cocoon aspects for increasing the rate of production
and refinement in process for quality yarn and fabrics.

(ii)  Evolution, maintenance and supply of Breeders Stock.

(iii) Development of technologies for improved silkworm rearing, cocoon preservation and
seed production.

(iv)  Developing technologies for control of pests and diseases of host plants and silkworm.

(v)  Demonstration, dissemination and popularization of the developed technologies through
organizing various extension and motivational programmes and commercialization of
products.

(vi)  Generation of trained and skilled human resource to fulfil the need of Tasar Industry.
(vii) Coordination with the Department/Directorate of Sericulture of command states.

(viii) Extend consultancy services to different agencies and organizations.
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Objectives

(i)  To use the state-of-the-art technologies developed by the Institute for enhancing the
productivity, quantity and quality in Tasar Silk Sector.

(ii)  To develop excellence, skill and entrepreneurship for strengthening the Tasar Silk Industry.

(iii) Tosupply/ provide quality, relevance and equity to rural education about Tasar silk through
training and skill upgradation.

(iv)  To provide quality life in rural population by taking up Tasar Culture as a source of income
generation.

(v)  Product diversification for catering the needs of the market.
Organizational Set-up

Presently, the entire gamut of Research & Development related to Tasar Host Plant is being
carried out by different sections of the Institute namely, Soil Science & Chemistry and Arboriculture.
Similarly, for Tasar Silkworm improvement and productivity, different laboratories involved are
Silkworm Breeding & Genetics, Silkworm Physiology & Biochemistry, Silkworm Pathology
& Microbiology, Silkworm Seed Technology, Silkworm Rearing Technology and Entomology.
The studies on Post-cocoon (Reeling & Spinning) activities are carried out by the Post-Cocoon
Technology division. The Institute is spread over a total area of 37.48 ha, of which 25.37 ha are
under host plant cultivation (Terminalia arjuna: 13.53 ha, T. tomentosa: 8.75 ha, Field Gene Bank:
0.74 ha, Nursery: 0.35ha, Natural Sal forest: 2.0 ha,). The laboratories are well equipped to carry
out research of advanced and molecular nature. To facilitate grainage operations for carrying out
silkworm breeding studies and race maintenance programme, two tasar grainage buildings are
available in the campus. To conduct research on silkworm diseases under control condition, a well
equipped separate rearing house is available in the campus. Besides, three P4 Silkworm Breeding
Stations located in Jharkhand and Chhattisgarh undertake maintenance of the breeders stock. The
Project Monitoring, Evaluation & Coordination (PMEC) section monitors and coordinates the
entire R&D activities of the Institute and its nested Units.

The Extension and Transfer of Technology (ETT) section of the Institute coordinates the
activities of nested Units in methodical transfer of proven technologies developed / findings emanated
from the above laboratories/sections for translating the benefits of the same to the tasar farmers and
other stakeholders. The extension network of Institute i.e., Regional Sericulture Research Stations
(Tropical-5 & Temperate-1) and Research Extension Centres (Tropical-4 & Temperate-1) situated
in different tasar growing States extends the support in transfer of technology. The Training Division
of the Institute is well equipped with modern infrastructure required to impart training to different
target groups. It shoulders the responsibility of generating skilled and trained human resource
in the field of tasar sector through various training programmes structured for different target
groups - Officers / Officials from Departments of Sericulture of command states, stakeholders and
entrepreneurs. Training Division provides need-based formal and informal training programmes,
tailor made for specific situations and needs. In-house training programmes are also arranged for
updating the knowledge of the field functionaries in latest developments. The courses cover all
aspects of tasar culture from cultivation and management of host plants, silkworm seed production
& rearing, pest & disease management and processing of yarn. The Institute also provides facilities
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to under-graduates / post-graduate students from different Institutions / Universities to carry out
project works / dissertations in different aspects of tasar culture, including Molecular Biology &
Biotechnology. So far 21,459 persons have been trained under different programmes. The Institute
houses a well equipped library with all facilities and provides its readers the facilities like reference,
inter-library loan, photocopying, etc. It has a good collection of over 2427 reference books/
text books on different aspects, bound volumes of scientific journals and a number of scientific
magazines /newsletters.
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Pri-fersares ARIeT

1Y)

dald TAR AT UG URMEUr WReq, R US  SSUESI 9001:2015  UHION
WE S 99 #Aed g§RT e i Uadleld & Gofl fear T 8, a¥ & IR
Y™ U fasmr & Arm § IuART Wenfifaal of faefig - & o Ig3eg dT a¥R
Haeld ¥ IS f2aere! &1 dHfore—aniie Refd § R -+ gg vers # g9rd) gwiiaRol &
AT TR &5 DI ATILIDBAT DI YRT BRI & [T DI SAGT D Foi H TR YRR
RET | Ba1d NTH IS, dieR, SHICI, 73 fdcell Ud TaUHeRE, 78 faeell g1 fae diffd qe
I & AT &=l @7 23 HU URATSTIN AT TG $Hd! ShIsdl § deili-d Hel
I BERTETE fqeafaener, Sl Fw, Jf, THMSUd], BeRalE qoIT SEISUAEaR, IU &
A1 ABI FEANT & AeFH A Aol d g |

Arod gl Wags STe T4 AReT
AP A dig

g.o7gr U . & e 62 ARl B Hedid by Y A 3id: Ud Jfar—fafdre
AR A & | Sed WS J3 533 x 342 (W12) (207 .31, /UTH), Soa dralelgse 501 x 533
(A1) (344 BIT. /UH) Ud ST FARIMbS AET 501 x 533 (W13) (2.386 I /UT) & Hd=I
DI U BT TS | TR & AHHD Qd Sg IARNS O & R W AP & YD T8
A UgE U BRI B I a1 1T f579e Hdhvar oI e 1fiad A & R UR B
SR |

gfg SIS ASARDIAR eIl

99 T4 il ier 90T ¥ grffies qER |Isg Ui 1 Uil diydbdl IR Ui gl Sd
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EXECUTIVE SUMMARY

1. RESEARCH & DEVELOPMENT - MAIN INSTITUTE

During the year, Central Tasar Research and Training Institute, Ranchi an ISO 9001:2015
accredited Institute, recognized as Centre of Excellence by the Ministry of Textiles was constantly
perusing its aim of developing useful technologies through R&D and their effective transfer in the
field with the ultimate aim to improve the socio-economic status of the stakeholders associated with
tasar culture besides generation of skilled manpower to cater the need of Tasar sector. 23 research
projects in various areas of tasar culture, funded by CSB Bangalore, DBT, New Delhi and MNRE,
New Delhi were conducted at main institute and nested units through active collaboration with
scientific organisations like University of Hyderabad, BIT Mesra, Ranchi, NIAB Hyderabad and
IISER Pune.

HOST PLANT IMPROVEMENT, PRODUCTION AND PROTECTION

Hybrid host plants

Total 62 hybrids of T. arjuna & T. tomentosa were evaluated, which include intra and inter-
specific hybrids Hybrid having high protein content, 533x342(P2) (207 mg/g), high carbohydrate
501x533(P4) (344 mg/g) and high chlorophyll content, 501 x 533 (P3) (2.386 mg/g) were identified.
Based on cumulative score of leaf quantitative and biochemical traits top five hybrids from each
batch of hybrids developed in different year were selected for the field trial.

Growth promoting rhizosphere microorganisms

Under effect of plant growth promoting rhizosphere microorganisms on leaf nutrient
content of primary tasar host plants in forest and block plantation, 148 PSB isolates were screened in
duplicates for their phosphate solubilisation efficiency using Ascorbic acid method. P-solubilisation
among test PSB isolates was ranged from 5.9 to 237 ug/ml with an average of 104 pg/ml and 12
isolates found high P-solubilisers (>200 pg/ml). About 43 Azotobacter isolates were isolated and
inoculated in 15 days old Arjun seedlings for their plant growth promotion action.

Soil Health Cards for Tasar Sericulture Farmers

Total 285 soil samples were collected from different locations, analysed and Soil Health Cards
were distributed to individual tasar farmers for proper enrichment of the soil besides uploading the
Soil Health Cards on Institute’s website.

SILKWORM IMPROVEMENT, PRODUCTION AND PROTECTION

Under the multi-institutional, multi-disciplinary Mega project “Integrated biotechnological
approach towards improvement of quality and productivity of tropical tasar silk’, good quality DNA
of 23 Kb size and a total of 8.5 pg of DNA were successfully isolated from fat tissue of male pupae in
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various sets and DNA sequencing was done with the help of Illumina HiSeq 2500 sequencer and 65
GB of DNA sequenced data (100 x coverage) of A. mylitta was generated with a total of 226035598
raw reads and 212502416 clean reads. Total GC content was found to be 35.9%. Mapping to reference
genome shows that the Genome of A. mylitta is closer to the genome of Antheraea yamamai (77.4%
mapping) than the genome of Bombyx mori (11.3 % mapping).

For genetic characterization of tropical tasar silkworm ecoraces, Genomic DNA have been
extracted and purified from female pupal fat body and ddRAD sequencing were performed in the
purified DNA samples of semi-domesticated Daba, wild Daba, Raily, Modal, Jata, Nalia, Barf and
Sarihan ecoraces.

Identification and characterization of Cocoonase

Cocoonase enzyme was purified by using size exclusion chromatography and after
protein estimation SDS-PAGE was performed to get the protein band of around 25-26 kDa. Mass
Spectrometry of Sarihan, Andhra Local, Barf and Jata were done and many peaks were observed.
RNA isolation, cDNA preparation and PCR amplification was done by using samples of various
ecoraces. SEM and Element analysis (FTIR, TGA/TDA, CHNS, DSC) of cocoonase and soda
treated silk fibre was done. Crystals of cocoonase obtained from Bi-Voltine cocoons were purified.
These purified crystals diffracted X-rays to a resolution of 2.8 A.

Recurrent selection in silkworm

Improvement of tropical tasar silkworm for high silk yield through recurrent selection
was conducted. In first crop 62 crosses were evaluated, ANOVA revealed significant variation for
cocoon traits. Since first crop is seed crop which generally produces low shell weight, hence 50%
selection intensity was applied to avoid chance of loss of genetically superior gene combination.
During second crop, 40 crosses were evaluated in RBD. ANOVA revealed significant variation for
male cocoon weight and pupa weight and not for remaining traits. This indicates the breeding
material has attained genetically homogenity. Therefore creation of genetic variation in breeding
population is essential for further genetic improvement of population. In second crop cocoon
assessment was performed, where shell weight among crosses was insignificant, which indicates
less genetic variation in population, which is most essential for any genetic improvement.

Gut symbiont associations in A. mylitta

Bacteria isolated from larvae of Modal and Raily ecoraces (total 16 isolates) exhibit phenol
degradation upto 0.2% whereas sal leaves have around 0.1% of total phenols. Modal ecorace has
shown higher load of phenol degrading bacteria than Raily. Antibiotic experiment using ampicillin,
tetracycil and streptomycin sulfate validated the role of gut bacteria in digestion as exclusion of
bacteria through antibiotics hampered the growth of larvae. Bacterial metagenome isolation
was standardized by incorporation of lysozyme, proteinase k and rnase treatments. Bacterial
metagenome from various instars of modal, raily, wild daba & daba and sal leaves were isolated and
samples of gut bacterial metagenome from wild daba, modal, raily and commercial daba were sent
for sequencing. Received Library QC showed that all the samples were of high quality for library
preparation.
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Population dynamics of stem borer

The infestation of stem borer in tasar food plants was assessed at different BSM&TCs &
PPCs and found to be between 1-5%. A Neem based pesticide was formulated for management
of stem borer in tasar food plants. Specimen of stem borer was identified (Psiloptera sp. family —
Buprestidae).

Rhizosphere and phylloplane bacteria to control of AmCPV

22 different bacterial isolates were isolated from leaves of tasar food plant Terminalia arjuna,
Terminalia tomentosa and soil on the basis of shape and size of colony and identified on the basis
of cultural and morphological and biochemical characters. The bacterial metabolites were tested
for their antagonistic activities against disease causing bacteria pseudomonas and Bacillus subtilis.
Eight bacteria metabolites have shown inhibition zone up to 10 mm in vitro against Pseudomonas
sp. and Bacillus subtilis.

New egg laying device

A new egg laying device was developed (perforated round plastic box with rough inner
surface) which is more suitable for tasar egg laying. Collection of eggs is easy and less cumbersome.
It is easy to disinfect, requires less storage space and durability is more (5-6 years). Up to 130 man
days can be saved for collection of eggs of one lakh Dfls using this egg laying device than earthen
pot or other devices.

Disease management and monitoring

Tasar silkworm disease management and monitoring system was concluded as a regular
programme. Disease monitoring of seed cocoons of 1st covering 71 centers and 135 lots of BSMTCs
and DOS of Jharkhand, Odisha, Chhattisgarh, Madhya Pradesh, Maharashtra and Telangana was
done. Pebrine incidence was observed below 10% except few lots of some centers. The lots having
pebrine incidence above 10 % were recommended for rejection and immediate action was taken
for stifling of cocoons and proper disinfection of grainage house to minimize the spread of disease.

Production of LSM

The production of Leaf Surface Microbe (LSM) was continued at the Institute for
popularization and supply to the farmers through nested units and DOS of different states for
management of bacteriosis and virosis of tasar silkworm. A total 2700 ampoules of LSM were
produced and supplied on cost basis @ Rs. 60 per ampoule during 1st and 2nd crop rearing of 2018.

POST COCOON TECHNOLOGIES

Grading of tasar raw silk yarn

Efforts were made to develop method for grading. The size (denier) deviation estimated
between 5.50 to 20.50 for 60 denier, 8.00 to 21.30 for 100 denier and between 13.75 to 34.30 for 120
denier tasar yarns produced by using Motorized Tasar Reeling Charkha and Wet Reeling Machine.
The size deviation exits between 4.80 to 6.70 for 60 denier and 7.60 to 8.60 for 80 denier tasar yarns
produced by Buniyaad Reeling Machine.
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Ecorace specific package for quality yarn

Non-peroxide cooking method for Daba, Raily and Modal tropical tasar cocoons were
standardized. 5 g/l of sodium carbonate and sodium bi- carbonate each with 30 min boiling
followed by 30 min steaming facilitates best single cocoon quality characteristics and reeling
performance with cooking efficiency about 96%, reelability 35% and raw silk recovery 65% in case
of Daba cocoons. Similarly, 10 g/l of sodium carbonate and sodium bi- carbonate each with 15
min boiling and 45 min steaming provides better single cocoon quality characteristics and reeling
performance with cooking efficiency about 90%, reelability 30% and raw silk recovery 50% in case
of Raily cocoons. In case of modal cocoons sodium carbonate and sodium bi- carbonate of 8 g/l
each with 20 min boiling followed by 30 min steaming facilitates adequate softening with cooking
efficiency about 90% as well as reelability of about 25 % and raw silk recovery of about 65 %.

Solar energy in Tasar post cocoon technology

Four numbers of reeling and one spinning machines with total capacity of 1 kW (6 hours
running per day for 17 days per month) and hot air dryer for cocoon drying with capacity of
3 kW (4 hours running per day for 8 days per month) has been successfully operated using the
electricity generated from solar photovoltaic power plant. In addition, one Motorized Reeling cum
Twisting Machine (MRTM) and one Motorized Spinning Machine (MSM) of total 0.3KW power
requirements were developed which are modified version of old models where driving systems have
been made simpler in order to reduce power consumption.

Other activities of PCT

Total 26 samples received from different units under control of Central Tasar
Research & Training Institute, Ranchi during this year were tested. In addition Revenue of
Rs. 1, 44, 536/- was generated by PCT Section during the year and total 1138 visitors visited PCT
Section. Out of these, 37 were sericulture farmers, 128 Project managers and 973 students from
Universities/Institutes/Schools of different places.

2. RESEARCH & DEVELOPMENT - REGIONALTASAR RESEARCH STATIONS

Conservation status of tasar ecoraces in Odisha

Under conservation status of tasar ecoraces in Odisha, four new populations/ecoraces were
identified. To study the spatial distribution and predicting the probability of occurrence of wild tasar
populations in Odisha, GIS and Maximum entropy (Maxent) modeling were used with support from
Remote Sensing data. Maxent analysis revealed that precipitation seasonality, temperature seasonality,
annual mean temperature, mean temperature of wettest quarter and mean diurnal temperature range
together contribute 68.2% of habitat suitability of tasar silkworm. Similipal region of Mayurbhanj was
identified as the centre of wild ecoraces in Odisha. Western, southern and central zones of Similipal
were found more congenial for wild tasar whereas there was found a tendency of habitat loss in
northern and eastern zones. Efforts were made for ex-situ conservation of threatened local ecorace
Sukinda.
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Conservation of Andhra local ecorace

It was observed that release of chawki worms method were found to be superior over all
the releasing methods followed by release of eggs. Productivity of Andhra local ecorace performed
better in Pagoda raised under in-situ conditions in all the aspects of grainage parameters. Local
inhabitants were advised time to time not to collect any cocoons from the project area and DOS
officials were also requested to discourage collection / procurement of Andhra local cocoons in
their area of operations.

3. HUMAN RESOURCES DEVELOPMENT

As key part of our routine activities, to develop the technical knowledge, working skill in
tasar culture and entrepreneurial qualities in the farmers, rural women and unemployed youths,
a total of 1346 persons were imparted training on different aspects of tasar culture at the Institute
and its nested units. Fifteen PGDS students underwent comprehensive Intensive Practical Training
under Rural Work Experience Programme and prepared dissertations on assigned work during
the session 2018-19. Under CBT-2109 a total of 1070 farmers were imparted training organized
by the extension units of the Institute. A total of 261 candidates including officials, farmers, rural
women and students were imparted training under in-house programmes organized on the request
of different DOSs, NGOs and Institutions which includes 25 under-graduate & Postgraduate
students from different Universities and Institutions who underwent practical training on various
biotechnological and microbiological aspects in tasar silkworm for a period of 3-6 months A total
number of 1337 visitors, including officers, officials, teachers, students and farmers from different
organizations all over the country visited the Institute during the year 2018-19. A total of Rs.
Rs.6,79,765.00 (Rupees Six lakh seventy nine thousand seven hundred sixty five only) was earned
from course fee and hostel accommodation charges.

4. EXTENSION AND TRANSFER OF TECHNOLOGIES

The multi-locations trials (MLT) of CTR-14, In situ soil health nutrient management for
tasar food plants and Neem based pesticide for the management of Bark eating caterpillar were
conducted at different locations. The data recorded showed that the technologies are quite effective
at field level.

To promote self-reliance among farmers in quality seed production, a total of 759 farmers
were nurtured. Four proven technologies viz., Chawki garden with nylon net, Application of neem
based insecticide (Azadirachtin) for control of gall infestation, Foliar spray of 1.5% urea for quality
leaf production, Foliar spray of Leaf Surface Microbes (LSM) and Jeevan Sudha for control of tasar
silkworm disease were clubbed into integrated package for rearing (IPR) and transferred to the
adopted farmers. During seed crop, 128132 dfls were reared by 540 adopted farmers which resulted
in production of 2238095 seed cocoons @ 35.38 cocoons/dfl. During commercial crop, a total
of 39,285 dfls were reared by 219 adopted farmers which produced 14,52,887 cocoons @ 37.34
cocoons/dfl. During commercial crop, a total of 5,77,074 dfls were reared by 5295 Non Adopted
Farmers which produced 2,06,31,940 cocoons @ 29.78 cocoons/dfl.

Under temperate units, total 18,606 dfls were reared by 83 adopted farmers of RSRS, Bhimtal,
RSRS Imphal and REC Palampur and 5,77,522 cocoons were produced @ of 36.43 cocoons/dfl.

P TR ST TG YRRIET0] He

Central Tasar Research and Training Institute

XXiv



if¥s ufcrdest | Annual Report 2018-19

To motivate the farmers of different tropical States for adoption of improved technologies and
to enhance their knowledge and skill, 77 motivational activities were organized by the nested units
wherein 5099 farmers participated. Similarly, the temperate units also organized 15 motivational
events with 1085 farmers. For the benefit of tasar farmers, knowledge and skill up-gradation
programmes were organized by imparting systematic training either in house or peripatetic mode.

To facilitate different technology transfer programmes with farmers and for own farm
rearings, 51,246 seed cocoons were preserved by tropical tasar units, out of which 35,869 cocoons
were subjected to grainage operation which produced 5,734 dfls with cocoon-dfl ratio of 7.48:1.
Out of 5,734 dfls 3,445 dfls dfls were supplied to farmers and 2,289 dfls were used for departmental
rearing. A total of 3,574 dfls were reared by all the tropical units and 1,22,423 cocoons were
harvested @ 35.39 cocoons/dfl. Average single cocoon weight, shell weight and SR% were 10.37 g,
1.32g and 12.66 % respectively.

Temperate units preserved a total of 4,10,692 seed cocoons and prepared 12,435 dfls with
cocoon: dfl ratio of 6.78:1. Out of 12,435 dfls, 7367 dfls were supplied and 5,068 dfls were used for
departmental rearing. The temperate units produced 2,50,260 cocoons @ 24.15 cocoons/dfl. Average
single cocoon weight, single shell weight and SR% were 6.51 g, 0.68 g and 10.39 % respectively.

Under Institute Village Linked Programme (IVLP), CTR&TI has provided input which
includes low cost technologies, cost of dfls, technical know-how, training programmes and
technology demonstrations. The required dfls were supplied by respective DOSs and/or BTSSO and
the produce were marketed by the RSRS/RECs. RSRS, Dumka, RSRS, Jagdalpur and RSRS Baripada
have implemented IVLP with 435 farmers. Seven improved technologies have been transferred to the
farmers to enhance the production and productivity. The cocoon productivity of farmers adopted by
RSRS, Dumka was 49.66 cocoons/dfl (7,44,860 cocoons), RSRS, Jagdalpur 46.67 cocoons/dfl (9,52,200
cocoons) and RSRS Baripada 50.29 cocoons/dfl (17,45,096 cocoons ), respectively.

Under ecorace conservation programme of RSRS, units continued the programme by
multiplication and popularization of local ecoraces among the farmers. Under this programme
RSRS Bhandara supplied 1,470 dfls of Bhandara Local ecorace to the adopted farmers and RSRS
Dumbka supplied 1,800 dfls of Sarihan ecorace to farmers of Jharkhand. Whereas, RSRS, Warangal
supplied 175 dfls of Andhra local to the farmers. Other units also built up the population base of
ecoraces of their area

P-4 (T'V) Katgora reared a total of 500 dfls and harvested 39,510 cocoons @ 79.02 cocoons/
dfl. Cocoon weight, shell weight and shell ratio were 10.91 g, 1.38 g and 12.67%, respectively. P-4
(BV), Chakradharpur reared 400 dfls and harvested 18,000 cocoons @ 45.00 cocoons/dfl. Cocoon
weight, shell weight and shell ratio were 11.28 g, 1.40 g and 12.41 %, respectively. P-4 (BV), Dumka
with a total rearing of 250 dfls harvested 9,538 cocoons @ 38.15 cocoons/dfl. Cocoon weight, shell
weight and shell ratio were 11.18 g, 1.49 g and 13.32 %, respectively.

Tropical P-4 Tasar Breeding Stations processed 53,760 seed cocoons and prepared 12,088
dfls @5.13 cocoon/dfl ratio. Out of these, 10,938 dfls were supplied and remaining 1,150 dfls were
used for departmental rearing.
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5. PROJECT MONITORING, EVALUATION AND COORDINATION

Research Council (RC) meetings of Institute [28 August 2018, 18,19 & 25, February 2019],
one RC meetings of RSRS & REC [28 August 2018] and one Research Advisory Committee (RAC)
meeting [30 August 2018] were conducted for reviewing the R&D progress, new proposals and
other R&D programmes taken up by the Institute.

6. CONFERENCE/SEMINAR/SYMPOSIUM

Scientists actively participated in many national and international conferences, presented
research articles and exchanged knowledge with other leading scientists in respective fields. Akhil
Bhartiya Rajbhasha Takniki Seminar on “Tasar Resham Udyog Kaa Samagra Vikas” was held on 6th
February 2019 at CTR&TT, Ranchi.

7. PUBLICATIONS

A total of 56 research publications were published in national, international journals and
conference proceedings. Besides, 08 articles, book chapters and technical bulletins were also

published.

8. IMPLEMENTATION OF OFFICIAL LANGUAGE POLICIES

The following activities pertaining to the usages of Official Language Hindi were conducted
in the Institute during the period under review.

Compliance of Section-3(3) and Rule 5: All documents specified under Section-3(3) of the
Official Language Act (Circular, Memorandum, Office Order, Notification) were issued in diglot
form i.e., in Hindi and English. Similarly, as per the Official Language Rule-5 all letters received in
Hindi were replied to in Hindi only.

Hindi correspondence : In accordance with the targets prescribed in the Annual Programme
of Department of Official Language, 100% correspondence was made in Hindi with the Central/
State Govt. offices located in ‘A’ & ‘B’ regions and 90% with those located in ‘C’ region.

Official Language Implementation Committee Meeting: All four quarterly Official Language
Implementation Committee meetings were conducted during the year and works performed in
different sections pertaining to Official Language were reviewed.

Organisation of National Technical Seminar in Hindi : A National Technical Seminar in
Hindi was organised on 6th February, 2019 wherein 32 research papers on overall development of
Tasar Silk Industry were presented.
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Publication:

(i)  Annual Reports of the Institute for the year 2016-17 and 2017-18 were published in
bilingual .

(ii)  Resham Vani ,volume-45-47 jointly published in Hindi.
(iii)  Oak Tasar Margdarshika-2018 was published in Hindi.

(iv)  Research paper invitation brochoure regarding Rastriya Rajbhasha Technical Seminar was
printed in Hindi.

(v) A sovenior on overall development of tasar silk industry was published in Hindi.

Hindi Workshop: To augment the usage of Hindi in official work, Hindi workshops were
conducted in every quarter in the Institute during the year wherein all Scientists/ officers/officials
were imparted training.

Town Official Language Implementation Committee: The Institute participated in all
activities and meetings of Town Official Language Implementation Committee during the year.

9. SUPERANNUATION

After rendering dedicated services in Central Silk Board, Dr Ajit Kumar Sinha,
Director, Shri Sanjiv  Kumar Sinha, Scientist-D, Shri Jagdish Prasad, Scientist-D, Shri
Ishwar Hembrom, Scientist-D, Shri Mahesh Chandra Joshi, Scientist -D, Shri Rajendra
Sahu, Technical Assistant, Shri Asit Kumar Gorain, Asstt. Supdt.(Admn), Shri Rajendra
Prasad Thakur, Technical Assistant, Shri Shivdeo Paswan, MTS, Shri Sunil Kumar, Staft
Car Driver, Shri Ram Dhan Sharma, Technical Assistant, Shri Maninath Gope, MTS,
Shri Piar Chand, MTS, Shri Sukanta Kumar Kabiraj, Technical Assistant, Shri Mangi Singh Laitha
Ngbam, MTS, Shri Champia Jareya, Assistant Technician, Shri Shahdeo Lal Bhola Nath, Technical
Assistant, Shri Shiv Kumar Singh, Suptd.(Admin) and Shri Kumar Swamy G., Staft Car Driver have
superannuated during the year 2018-19.
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R&D PROJECTS / PROGRAMMES OF WORK CONCLUDED

1.1 ufRAST= / Projects

1.1 SThfie Goi fAfeRi & W1egd 3 3178 Uae1 | Toflvar Argferar <), o e elidba
qTR—ysTIfdl 1 |ReTor
CONSERVATION OF ANDHRA LOCAL ECORACE OF ANTHERAEA MYLITTA

D. THROUGH NATURAL REGENERATION METHODS IN ANDHRA PRADESH
(AIB-4706)

o 4. FGIRII X1
K.V. Satyanarayana Rao

9 URASHT BT YT dldhd GIR—USIT & ARV & Iqaed A forar a1 arfd
UTR—YSTIf UTepfiies w9 ¥ U+ & A& R RV W 81 iR ¥qar f[derd 2g
I arfiEl & /a0 SRedhdr UaT @l ST | |

To conserve the Andhra Local eco-race, this project was taken with an objective to multiply
eco race naturally in its niches under protection and to create awareness among local inhabitants
for community development.

IRASHT af & SR A9 Al § UIeidid &1 9les dd g¢ IRATSHT &3
H A= PlIc s/Even AT dACHMET, Aldbl B B Blel, Al B Bliedl, AT T4
eyl ATl B Bre & @1 By | AR <@n wAr 5wy ued @ At § 9 =@t
PICl DI Ble ®I A TGRIA 3fsi I Bled & A I8 &1 (RrE—1.1) | a¥ 2014—15,
2015—16 T 2016—17 & QIRT URATSTT &5 I Gl 945, 3205 T 3587 HIY WIS by Y | $Hd
T MHfAS ©Y T AT F 9y G B BN B Y Y|

Release of different insect stages viz, hanging of cocoons, release of chawki worms, release of
eggs, release of paired and gravid females were carried out in the project area by following protocol
in all the three crops of the project period. It was observed that release of chawki worms method
found to be superior over all the releasing methods followed by release of eggs (Fig. 1.1). A total of
945, 3205 & 3587 no. cocoons were collected from the project area during the years 2014-15, 2015-
16 & 2016-17 respectively besides leaving some of the cocoons for natural proliferation.

gy 2017—18 & dIG DIC BIS HI I (AR BT Ured B & draole AT BB HA
AETel Rars @l T8 (RF—1.2) TS BRI SToAdry ST JAT—H1B! HH a9 UG JdT AR/,
S ATIAM, Ul bl 1 [oracr g WA SToAdry & RO Uhidd WRHERT BT THR
UehIY I8 | aY 2017—18 & TG d18d A Hicured a2 H gl UbR & Ugfad &1 e fawmg
Td SIETY] AT BT AT Uehlg U7 137 |
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From the year 2017-18 onwards, very less population was recorded (Fig. 1.2) despite
following all the insect release methods which may be due to change in climatic conditions i.e.,
very poor monsoon and dry weather, very high temperatures, poor quality of leaf and severe attack
of natural predators under in-situ conditions. Similar trend was also recorded in ex-situ rearing
conditions 2017-18 onwards and heavy outbreak of viral and bacterial diseases were observed.

UIgfad w9 I I~ 8 & oy 9 2017—18 & QR AT YW (355 ) Td deid=T1
(3338 =) & fAf=T SHIUIbeH H Bl 3693 N.H . Bl T | FB Uldbed JA—HARIS el
@ ARTRA Td §_IRH, quTedTel [Tl & AgledyR, R 7ol & SRARRE T 37y yasm
& gdl e [l & der ud RiqR a3l § o Fior arn |l v & SWRId
A= &5 J—HeT, IR & TR, Tl =T & HARIA RTell H 31T Aldvel DI I B
B 94 fbar AT | I8 <@r WA b =@l deEr & A= sedided H Bt Rl W fhg
SNfArepier BT Joil Hawdl Ud drefl Aol | IR o |

In the year 2017-18, during the first crop a total of 3693 dfls were released in different
ecopockets of AP (355 nos.) and Telangana (3338 nos.) for natural proliferation. Cocoon formation
was found in some pockets like Nagaram and Indaram of Manchiryal Dist., Mahadevpur of
Bhupalapalle Dist. and Eturnagarm of Warangal Dist., Telangana and Chintoor area of East Godavari
Dist. of AP. After 3rd crop, Survey was done to collect Andhra local cocoons in different areas
viz., Mulugu, Pasra area of Warangal and Manchiryal districts of Telangana. It was observed that
although cocoons formation was found in different ecopockets of Telangana, most of the cocoons
were infested with Uzifly and Yellowfly.

3 ¥ aR—Tonfa & Ut fAal¥rear &1 sy fhar ar ¢k U T fd
TSRV . ¥ U fbU T SRy effferar W B @l et | i Feror H I Ui
T | M TorvegfHIT W, (ARUI—1.1) & FUg fhy T ST § gRHR0T Urael Sad I T |

Host specificity of Andhra local ecorace was studied and observed that cocoons collecteded
from Lagerstroemea sp. were found to be superior in economic traits of cocoon over Terminalia
sp. Further, reeling parameters were also found to be superior in the cocoons collected from
Lagerstromea sp. (Table.1.1).

ffr=r ||l g wWRYM,  9d WM Ud uRdE gue e
=1 &=l & BuDl | WU by T 3Mel <fidbel & DI DI TRREV &Y TTSHAT TAT AT
JHE Fraw R @1 A vd wefae I § gfg we B wireT § ysweia fhy Y|
|1 SRR UTarell & e § 31 &l ol | 3T Albel UIR—YUSIfT &l IcaTadhdl WITs]
H AR U AT | ST H A1l DINAl bl URRETOT UG GRRDRT A UTepfeh HT H YER g3
Tq ST &HAT GehR 208 Tdh 8s (WRVI—1.2) |

Andhra local cocoons from all the sources viz., in-situ, ex-situ and peripheral farmers and
collection from different areas have been hanged for preservation and processed in the Pagoda
to increase natural pairing by reducing the unseasonal moth emergence. Productivity of Andhra
local ecorace was found better in the Pagoda in comparison to other in respect of all grainage
parameters. Preservation and processing of seed cocoons in Pagoda improved natural pairing and
fecundity enhanced up to 208 (Table.1.2)
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Fig. 1.1: Conservation methods adopted and their Impact on Cocoon Yield / Dfl
of Andhra local ecorace in the Buffer Zone of the Project
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Fig. 1.2: Year-wise collection of Andhra local cocoons in the buffer zone
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Table.1.1: Comparative performance of Host Plants on the Economic Traits and reelability%
of Andhra local ecorace

Sl Single Single Shell o, |Filament . Yield/1000 |Reelability

No. Host Plant Cocoonwt (g) | wt (@) SR% ez ) Denier Coc. (g) %

o1 | Laserstroemea 9.750 124 12.99 733 9.36 640 37
parviflora

02 | Terminalia 7.178 0832 | 1171 651 10.0 480 35
arjuna

o3 | Terminalia 8.007 0914 | 1145 | 698 9.8 480 31
tomentosa

Table. 1.2: Year wise & Crop wise Grainage performance of Andhra local under in situ

conditions

Year Crop Cocoons preserved/processed | dfls obtained |Fecundity (range) |Cocoon:dfl
I 1659 136 91-170 12.19:1

2014-15 11 445 61 128-170 7.29:1
11 630 125 130-176 5.04:1
I 736 121 113-142 6.8:1

2015-16 1I 560 115 99-206 4.86:1
11 1350 358 102-208 3.77:1
I 4885 446 85-132 10.95:1

2016-17 11 1600 449 194-202 3.56:1
III 2625 660 163-190 3.97:1
I 17269 4250 144-213 4.06:1

2017-18 II 3385 766 153-182 4.41:1
III 5267 982 172-202 5.36:1
I 789 175 98-189 4.5:1

2018-19 II 949 225 105-190 4.21:1
I1II 200 60 152-178 3.33:1

ey o1 gRomH/fAedd

> DI TR 9fad A F F adHE eme § uiR—uSifa @7 Sred &% SIfihdn 20.05
T afs RIRY ¥ Rers & € |
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>

TR R & SiFfd wiirel § walfold dI9M R ¥ 37l dlbel UIR—USIIa &l
IATEHT JEaR IR AT | ST AH . ST ST 4.74:11 B A1 3.33:1 I 12.19:1 2T |
3T bl ITR—USTIr ATG grell UIerofi T8l 2| ofd: 39 TR R favar S
ey |

IR FaRl o By dad, ver fdaw vd Ay o sRieH! & Jem 3 SITed
o o IfF 9 HR 9 IER ST F DT WU T DN |

I WM 9T & 41 S 59 aRAeT & 9Rll W €, I SR fhar R fb s
Terferd &1 | TR Alhel BT BT W/ FUST Pl ScATRd 7 B |

Outcome /Findings of the study

>

>

1.1.2

Among the insect conservation release methods, present study recorded the highest
Proliferation rate of ecorace 20.05 in terms of productivity with release of eggs method.

Productivity of Andhralocal ecorace was observed better in grainage conducted in Pagodas
rose under in-situ conditions with the cocoon dfl ratio of 3.33:1 to 12.19:1 with an average
of 4.74:1.

Andhra local ecorace is not amenable to human handling hence, it should be conserved
in-situ.

Local inhabitants were made aware through Farmers’ Day, Field Day and various other
programmes, not to collect the cocoons from Core & Buffer zones.

DOS officials, who were also a part of the project have been requested to discourage
collection / procurement of Andhra local cocoons in their area of operations.

SR H TR GIR—ATerdi & ¥R ol Reaf &1 Jeaier v wxefvl &3l 3 afke
fafaeran @1 ferror wfea aefiewor

ASSESSMENT OF CONSERVATION STATUS OF TASAR ECORACES IN ODISHA
AND THEIR CHARACTERIZATION INCLUDING GENETIC DIVERSITY FOR
DELINEATION OF CONSERVATION AREAS (AIB-4709)

MBI
P. K. Kar

AT TARETOT BRI BT AT dIR B T NfSem § fAga= aur \WWHalie S+

G & A Ud acH AEral H aRafddr R dor @R S GAeEl 1 Sierdd
TR & Bg I8 IRASHT o T8 |

To plan the future conservation strategies, the project was taken to assess the tasar silkworm

genetic resources existing in Odisha with extent of variability in existing populations and also to
generate a database of the tasar genetic resources.
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ST & ARG, RISR, e, THIA, JRATTST, TS, FaRTYR T Herdrel fofel
@ AT I9 A BT ARIT fHar T ORI q 48 WA WA B| T TR TH D IRE
3MMETSY / ITR—ySTiferdl & wderor fhy v forad aR 99 O e gd # qofa 98 urer
(ARUI—1.3) | TAR AT Ul BT Mg Reprs a1 T8 | U 7ol Jorurer HT BISIHR 3 &
geyce AR & Al TqRg WISg U (78—85%) IRAr daeer (ATE) T | Jomdrel & o= &l H
TN GG b1 YTl Y&l SAd d1a Aol (2. orre)) Td geiforad aieiierar (ERT) i
TR STafds ATl 70 oI | JYfHTI PR ASRIGIAAT 31erdT RIgT R U T Oy I w9 |
H=T HET o © | A gamdiacd § a1 smarfedl & Shaad @l 3@y Rere @ 1 | g1
$ UBR H IR AT AT oic¥Ige W QFC Ud FegH dlell 9l UIgd & WK 54 H 6.1 BT <@l
AT | G&T LI, BRORYE U4 ISR &I A1 7eqq 3 Sed A 7 o |

Survey was conducted in unexplored forest areas of Mayurbhanj, Keonjhar, Sundergarh,
Dhenkanal, Nuapada, Gajapati, Nabarangpur and Kandhamal districts of Odisha covering a total of
48 sites. Twelve populations/ecoraces of wild tasar silkworm were surveyed out of which four were
new and not described earlier (Table 1.3). Tasar host plant frequency was recorded. The major host
plant (78 - 85%) was Shorea robusta (Sal) with sporadic distribution of Asan except one district i.e.
Nuapada. In forest areas of Nuapada, Lagerstroemia parviflora dominated followed by Saja (T alata)
and Anogeisus latifolia (Dhanra) whereas Sal was nil or negligible. Most of the cocoons were found
on Lagerstroemia or Sidha, locally called as Senna. The life cycle period of wild populations in
different ecopockets were recorded. Soil type was also varied i.e. red laterite to loamy and medium
black with variation in pH from 5.4 to 6.1. Soil nitrogen, phosphorus and potassium content were
in moderate to high range.

IR PRl BT ATAHS AT JAT NI, TS, dISls, TR BT €3l &I TS,
DT R, Had AR Ud $Had JJUM & IMER R D (HAT TAT (AR0I—1.4) | RFAITe
(@ufSET, Dgforar) & Iod e a1 &3l § [Ug by TY T A AfdHad 949 8 T
SIqfds J3MUTST & (ST, DIHAT, T H =ATH A oxd T | FYRAS & GellureT Td o il
@ 3T B DI ARIH A B o | T DIAT AT (TAMET, P<0.01 9 0.001) H <10 AR o |
DINT AT o1 17 ARAT (@RI, BIFAT) H 39 AT (BTSET) T&T | BT [T H (AR U/ 17
SRl Blet— R, X Td Uil DI HA: 52%, 28% Td 20% T |

The wild cocoons were evaluated for quantitative traits viz. volume, length, breadth,
peduncle length, cocoon weight, shell weight and shell ratio (Table 1.4). Cocoons collected from
high altitude area of Simlipal (e.g. Keshdiha, Kendujiani) were having maximum values for all the
traits whereas those from Nuapada area (Agren, Komna, Lakhna) had the lowest values. Cocoons
from Suliapada of Mayurbhanj and Adava of Gajapati had the intermediate values. Wide range of
variation existed in all the cocoon traits (ANOVA, P<0.01 to 0.001). Cocoon volume ranged from
17cc (Agren, Komna) to 39cc (Keshdiha). Variation in cocoon colour was observed where blackish
grey, grey and yellow cocoons were 52%, 28%, and 20% respectively.

AYE BT MY BRI DI SR A&T0N J—Ie FH, T Fa8R Td ST &
@ AP B @ TAT| IGNTR 3fale Bl Afde off f9d d8 s/awe 4 iAoy
TET | FAITET & Bl H TR & aguRid A & SR Sifwan et R v |
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JNfHTH ST &HaT el (388) Ud ~AaH 3T (1A (235) Tl H Rebre fowar T |
8T I WSl BT @G BT F9a el galT |

Collected cocoons were kept for evaluation of grainage traits viz. moth emergence, coupling
behaviour and fecundity. The grainage span was found to be very long with negligible coupling
in captivity. In case of the cocoons from Nuapada, maximum emergence was recorded during
December followed by March. Maximum fecundity was recorded in Jata (388) and minimum in
Agren (Komna) population (235). It was not possible to maintain generation ex situ.

it wufed uiR—vonfaat /emanfedl & oW dxeer fAerg &1 faveryor |t uraet
AAT—IAH ¥R, 3T UG I8, Uvd U9 oNls, 3 U9 ISR, Ued U9 A9, IRR oIS,
INR IS, 3T U9 UG Ud U &T eFhel # enfed fvar wr (@Rofi—1.5) | ) teon #
QAT ¥ S HEYUl e (P<0.01 H 0.001) TIEMM o | A BICT o9 JaATITST &3 4
STafh Fa¥ I AN FYRES B DHelrSeT &3 H o |

Moth morphometric analysis of all the collected ecoraces/populations was carried out for
nine parameters viz. Moth weight, forewing length, hind wing length, forewing breadth, hind wing
breadth, body length, body breadth, area of fore wing and hind wing (Table 1.5). ANOVA revealed
highly significant variation existed among all the traits (P < 0.01 to 0.001). Smallest moths were
from Nuapada areas where the biggest moths from Keshdiha area of Mayurbhanj.

WIed a0 STaifei / qIR-USIicRl & e Ul defol & W qedidd by g
(AROT—1.6) | HEATSET BT ST TIR—YSTIT g s (1958 #1.) Td TAIUHTS (355 1) H Haw
gfear Ud STafch JTSTET IMaTe] A &4 (604 1) oY | X WeNfTd Jefoll (P<0.01 ¥ 0.001) &
IR BT ATIR T RBTIS &F TS | IRTIRROT eTHAT AT XeTH Wit gfaera ff T |& = off |

The silk technological traits of the collected wild populations/ecoraces were also evaluated
(Table 1.6). Jata ecorace of Keshdiha topped the table for filament length (1958 m) and NBFL (355m)
while Adaba populations had the lowest (604m). Wide range of variation was recorded for silk
technological traits (P<0.05 to 0.001). Reelability was almost at par so also the silk recovery percentage.

T dfera aR—uonfadl /emarsy &1 Wifds Aefas (FU) daR e Tar) snfsem
5T H R AR B FHSM TAT IR NIABIC AMETET B B AHEGAE S HRe B forg
AR aTT oTTell (STBTSyw) I HaximA SHgl (Havie) AfefeiT &1 ganT R |dRiT
el & \WedarT ¥ fohar war| witd & frfted worell @ forg 1y ardrarei aRadat & arer
Jo T PR Yargae AFRE IR A T (RE-1.3) | @igae GaRer aeeE mREs &

Ryaciiurel &5 &1 We w I ST BT g7 UR—YSIf BT Prg ST 2 |

The physical map of all surveyed ecoraces/population was prepared. Further, to understand the
spatial distribution and predicting the probability of occurrence of wild tasar populations in Odisha,
Geographic Information Systems (GIS) and Maximum entropy (Maxent) modeling were used with
support from Remote Sensing data. The predictive map was derived by comparing identified pockets
of occurrence with derived environmental variables (Fig.1.3). The predictive distribution map clearly
shows Similipal region of Mayurbhanj as the centre of wild ecoraces in Odisha.
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36 WAl @ IRV & AT FYRES & oIy Hade faveivor fdhy Ty forad Igared ganm

5 Rmeliurer &1 uf¥erdl, el vd @ 9FT a=1 aR & foy 9a9 o1fdid srael © iafe
It vd gdt WrT # i ar @ e @ g 7 |

Maxtent analysis was further applied for Mayurbhanj with distribution of 36 locations

which revealed that western, southern and central zones of Similipal is most congenial for wild
tasar whereas there is tendency of habitat loss in northern and eastern zones.

I P YRUIH Td IR

>

>

RISR & qU1 9 &5 H S DAl & el FRET0T 8 IR a7 FRel AAfd Pl 3ferd
PRIIT T | [T by Y IR—USTIT /Ml Bl AR AR T g & Jrdd 4
Rfere /R farar T et 2|

A 3T | T U7 AT b ST uiR—ysifa § Soaay JfSoi=+ &l & e
PRIGCR el & Al H 3RIH WG € | ora: “aNfeen & ayReSl fofel § dwR
WHDBIC DI STl IR-USIIT @7 FAad SR Ud SRefr” e iR Uh aRASHT TR
P TS T G, ST Ud SRS T, NS &1 wriaa 7g U @l TS |

RS & ey vd qatgAfe AFfs & A Sy s HErid 8 Had |

Outcome/Utility of the study

>

In Bardhana forest area of Keonjhar, local Van Suraksha Samittee has been sensitized for
sustainable conservation of Jhanjhi cocoons. The surveyed ecoraces/ populations may also
be conserved/protected through local conservation group approach.

It was observed during the study that Jata eorace has great potential in terms of higher
fecundity as well as post cocoon traits as revealed from the present study. Hence, a project
entitled “Conservation and sustainable utilization of Jata ecorace of tasar silkworm in
Mayurbhanj district of Odisha” was prepared and submitted to Dept of Textiles, Handlooms
and Handicrafts, Odisha for implementation.

The findings of the project and the predictive map along with data base can be of immense
help for taking necessary steps towards conservation of wild tasar silkworm genetic
resources of Odisha.
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Table 1.3: Populations/ecoraces of wild tasar silkworm surveyed

IsVlo Place District Ecorace |Status |Behaviour|Host plant f,:}t\t;tude ?:)Et;gitude ?Lt)itude
1 |Kankadahada| Dhenkanal | Unnamed| Available| BV Shorea robusta | 20.9760 | 85.5496 123
2 | Adaba Gajapati Adaba  |Scarce |BV/TV Mixed 19.4772 | 84.1878 595
3 |Bimlagarh |Sundergarh | Nalia Available| BV S. robusta 22.0146 | 85.1124 513
4 |Bardhana Keonjhar |Modal |Scarce |[BV/TV S. robusta 21.8842 | 85.7503 391
5 |Sirisapal Keonjhar |Modal | Available| BV S. robusta 20.0705 | 86.3969 372
6 |Benamunda |Keonjhar |Modal |Scarce |BV S. robusta 21.3338 | 85.4506 218
7 |Jirang Keonjhar |Modal |Scarce |BV S. robusta 21.1872 | 85.5431 138
8 | Keshdiha Mayurbhanj| Jata Scarce | Uni/BV f(.)bus . 21.5523 | 86.2513 496
9 | Satkosia Mayurbhanj| Modal | Scarce |BV S. robusta 21.3658 | 86.1678 237
10 | Suliapada Mayurbhanj| Unnamed| Available| BV/TV Mixed 22.0213 | 86.9876 77
11 | Lakhna Nuapada | Unnamed|Scarce |TV Lagerstroemia | 20.7240 | 82.6675 273
12 | Agren Nuapada | Unnamed|Scarce |TV Lagerstroemia | 20.4939 | 82.6334 262

T.able 1.4: Quantitative cocoon traits of tasar ecoraces/populations

Cocoon Cocoon Peduncle |Cocoon Shell .
Place }/cocl)ume length Breadth length weight weight .?‘;)e)l Lratio

(cm) (cm) (cm) 9 (9
Kankadahada 33.32 5.38 3.59 3.40 16.11 3.27 20.26
Adaba 28.10 5.10 3.04 3.78 13.24 2.36 17.97
Bimlagarh 34.70 5.80 3.73 5.61 14.94 3.01 20.46
Bardhana 33.33 5.50 3.56 423 15.31 3.23 21.12
Sirisapal 28.63 5.18 3.14 5.24 13.85 2.46 17.91
Benamunda 36.19 5.33 3.47 5.85 15.37 3.21 21.02
Keshdiha 37.50 5.37 3.58 3.32 17.66 3.56 20.20
Satkosia 33.30 5.30 3.40 4.38 14.96 3.33 22.42
Suliapada 25.54 4.82 2.92 3.26 13.50 2.85 21.10
Lakhna 19.69 4.80 2.76 4.93 10.90 2.32 21.27
Agren 18.78 4.71 2.56 4.84 10.11 2.12 21.09
F value 13.321 5.872 6.853 2.345 9.225 4.631 2.316
P 0.001 0.001 0.001 0.01 0.001 0.001 0.01
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Table 1.5: Quantitative moth traits of collected populations/ecoraces

Wing Wing Wing Wing
Moth length |length |breadth |breadth |Body Body dreatof 4R of

Place/ 3 d . Fore Hind

P . Weight | (fore (hind (fore (hind Length |Breadth | . A

opulation : 3 3 o wing wing
(9) wing) |wing) |wing) |wing) |(cm) (cm) (sq.mm) | (sq.mm)
(cm) (cm) (cm) (cm) ’ ’

Kankadahada 4.14 7.03 5.98 5.43 4.77 4.95 2.39 1890 1578
Adaba 4.06 6.50 4.95 4.98 4.34 4.64 2.42 1570 1409
Bimlagarh 4.51 7.86 5.85 6.39 5.10 5.75 2.86 1945 1667
Bardhana 4.44 7.79 5.89 5.85 4.60 5.30 2.63 1888 1535
Sirisapal 3.79 7.14 5.68 5.33 4.61 4.67 2.24 1805 1474
Benamunda 4.13 7.75 5.68 5.90 4.86 5.31 2.57 2010 1622
Keshdiha 4.80 8.75 6.05 6.59 5.18 5.49 2.72 2139 1713
Satkosia 4.31 8.09 5.70 5.85 4.43 5.22 2.51 1885 1515
Suliapada 3.76 7.00 5.39 5.81 4.89 5.28 2.44 1820 1574
Lakhna 3.14 6.42 4.72 4.82 4.43 4.38 2.12 1605 1372
Agren 3.28 6.49 4.98 4.88 4.11 4.42 1.99 1604 1378
F value 8.233 5.225 4.221 5.387 3.522 8.324 3.165 8.335 2.234
P 0.001 0.001 0.01 0.01 0.01 0.001 0.01 0.001 0.01

Table 1.6: Silk technological traits of collected populations/ecoraces from Odisha

Place Ecorace |Filament length (m) | NBFL (m) | Denier | Reelability (%) | Raw silk recovery (%)
Kankadahada | Unnamed 1350 205 11.5 36.0 61
Adaba Adaba 604 195 11.9 35.7 64
Bimlagarh Nalia ND ND ND ND ND
Bardhana Modal 1558 205 12.0 36.5 68
Sirisapal Modal ND ND ND ND ND
Benamunda |Modal 1450 215 11.0 38.5 65
Jirang Modal 1505 198 11.0 34.0 61
Keshdiha Jata 1958 355 12 38.3 60
Satkosia Modal 1845 205 11.5 37.0 63
Suliapada Unnamed 1225 225 11.5 36.5 60
Lakhna Unnamed ND ND ND ND ND
Agren Unnamed 965 215 11.0 38.0 68
F value 5.225 3.118 2.045 - -
P 0.001 0.01 0.05 - -
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Fig. 1.3: Predictive map of wild tasar silkworm distribution in Odisha based on Maxent analysis

11.3 TR 9a9d | 3HgAMISS ared, iU drse & ARl Ui, Sifdsh! Ta yaeee
TR 37T

STUDIES ON THE SEASONAL INCIDENCE, BIOLOGY AND MANAGEMENT OF
YELLOW FLY, XANTHOPIMPLA PEDATOR IN TASAR CULTIVATION (ARE- 4710)

o= Rig v faema e
Jitendra Singh and Vishal Mittal

Infestation of Yellow fly, Xanthopimpla pedator in tasar silkworm

UIell A & YD P HedIdh B @ oy TR IATadh AT BT FaeToT fam I |
[dferd erAl # arerier Nof 17.2563° W 21.1750° SR Yd QTR ol 79.6558° A 87.6186° Ud
@ dr e |

Survey was conducted to assess the yellow fly infestation in tasar growing areas. The surveyed

areas fall between the latitude range of 17.2563° to 21.1750°N and longitude range of 79.6558° to
87.6186°E.

Y 2016—17 T4 2017—18 H &Y Y Fderor H =R, Tl # diell Hadl &1 g
JNMBAT (5—18%) TN AT ST IRETS H TG HH (0—1%) TDIY IrT AT ([ARO—1.7) |

The highest yellow fly infestation was observed in Chennur, Telangana (5-18%) whereas
lowest infestation was observed in Jharkhand (0-1%) during the survey conducted in the years
2016-17 and 2017-18 (Table 1.7).
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SNt e & Ubly &1 FAfHar I IRATSHT Hg WRAAT, ASdrdl, SIS,
EIeTERAT, AR, TFERER, MDY, Bioihpe Td TIRAT § <1% Rare fvw 7| dreft
ARG BT YHIT ddTH1, NS, BTG, FEE UG 72 Yol § fd UrIr A7 | ST
T PRI B Ahal © [d I U= Bust &3 4 usd & dn iRReifis R diell qadl &
foy Suga o STafd sRgvs fgust & | usar & Ud uIRReIfde eRe died & FHT ud
WO & oY Sugad T8l o |

Severity of Xanthopimpla pedator at PPC, Kharsawan, Chaibasa, Debrasai, Hatgamaria,
Noamundi, Chakradharpur, Goelkera, Kathikund and Bharbharia were recorded <1%. The
infestation of yellow fly was high in Telangana, Odisha Chhattisgarh, Maharashtra and Andhra
Pradesh, it might be due to the reason that these areas fall in TV zone and ecological factors were

suitable for yellow fly whereas Jharkhand is in BV zone and ecological factors were not suitable for
emergence and multiplication of pest.

TR figer & Slddad eddd & G I8 Url AT {6 oy figer gof wuidd) 7 iR
U g ad~MID] & ®Y H YUl BT © | WHDBIC JUT & Wk o7 [I8er & [Aardrcad
JTaRRAT BT A e fohar AT (fRr5—1.4) | TR TEDBIC & JHH (@1 o) & SR Siei,
fOwIr Gre & SRS Td W[ 8 fdbed URuMl &1 ygar &-- gq Haeol fhar 1 |
|Ier § gAuT U, =R d diell 7ol & fgdgs WUl & w9 d 77 41 B ggard al
TS | T B urepfaes oy el urar |

During the life cycle study of X. pedator, it was observed that X. pedator is holometabolous
and completes its life cycle as tetra-moulter. Developmental stages of X. pedator inside silkworm
pupae were also observed (Fig.1.4). Survey was conducted for identifying the alternate host of
Xanthopimpla pedator during oft season of tasar silkworm for its survival and multiplication. In the
survey Moon moth was identified as secondary host of yellow fly at BSM&TC, Chennure. However,
no natural enemy was observed.

M RIS YIRS, 9OT H aIdTeisel |38, ™d UgarH Ud UeAd suoll ud
MABICIHIER & gRT UG & e fhy MY | TR fe™d! @1 WISTTaReT Td BT a9
P AT B RN dldderged & a7 Ud d # |8 fhar 3 qon s9 —8o S e
R HeIRT far a1 | RR—ad 9 1 A foear o smafees gt &1 fAsror gran
2 Ud UgAM & Ud g AT fHAT TAT| SIRNGATH § YA w9 A UHd g Bl Sl B
T 3T fhar T Ud 719 WagHer gRT S9! Ugd &) g6 dN WagHIed B
fiic & g o @l T |

Volatile collection, chemical identification and antennal response with EAG and olfactometer
study were done at NCL, Pune. Volatiles were collected from feeding and spinning stages of tasar
larvae during day and night time and it was stored at -800C. Sample was collected from headspace
which contains a mixture of chemical substances and was separated before identification. By
combining GC-MS, single substances were separated by GC and identified by MS to compare their
mass spectrometric fingerprint.
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T BHCHUThI—gddg] TeAI™ fSSH BT SYART B AT &I IfAfear &1 e
fbar war | A BECHTE gordel e feaue (SIRN—EUs) &1 ST Sifed arsfiet
fH810T BT T R 3R WY & Pic & VEHT gRT Ugda S dTel areqeiied Aifirl @
Rt @ fore faar |

Antennal response was studied using Gas Chromatography-Electro Antennogram

Detection. GC-EAD was used to separate complex volatile mixtures and simultaneous identification
of volatiles compound perceived by the insect antennae.

Uoldg] VAT &1 SRIATd dea dib Ufaafadl |fed 54 ARl & aR =1 aigar
Rl (0.1, 1.0, 50, 100 plt/) TR Gell HaEl & Uedd R &1 Jedidp fbar wan
(@Rofi—1.8) | Yrell ARG 7 Seold=I WY H 20 TG & A1 UfAfHAT <7 | TART BT Sad 20
RARAl & A1 Y Gevrdl T |

Yellow fly antennal responses were assessed with 54 chemicals (Table 1.8) at four different
concentration levels (0.1, 1.0, 5.0 & 10.0 ul/1) and three replications by using Electro- Antennography
(EAG). Yellow fly had significantly responded with more than 20 chemicals. The experiment was
repeated with the above screened 20 chemicals.

TAAIYS, gl B TIARTRITAT (Rr—1.5) H STAhacHICR BT IUINT Bl §Y Y 7Sy &l
ATl & URIEAT BT S 8 371 1 JARAL H F1d [0 2T ATdeT—3—37d UerSdhAgd
TS, 2—HATGAHe, 4—HATSABAd, Ua—NIgellsd, JAdcd Td eI ggen by g |

Among these 20 chemicals, Seven chemical compounds viz., Octen-3-ol, Pentadecanoic
acid, 2-Methylphenol, 4-Methylphenol, L-Citrulline, Octanol and Limonin were identified to elicit
the response of X. pedator by using Olfactometer in NCL, Pune laboratory (Fig. 1.5).

gX33D. 9 Y. 9 D, WeRT (MERTE), §dUd Ud, foeR ([ 1), a3,
g g4Iy, g U, IRIUG], LY. g YD, WRA!, gAY g Ud el | AU vhs fby Ty
AT g d 1edd 7 R &y 70| S96 SWId IS GAT I, Dic fag g9,
JMSURIRATTS, s facell & FERIAl | ST Ugd & T3 | G491 Senfier & Sfa senfier
figey, du—VSH=AIATS & w9 H ugerd by Y|

Xanthopimpla spp. were collected from RSRS & BSM&TC, Bhandara (Maharashtra),
BSM&TC, Chenur (Telangana), RSRS & BSMTC, Baripada, BSM&TC, Kharsawn, BSM&TC, Pali
and preserved for taxonomic studies followed by identification with the help of National Pusa

Collection, Division of Entomology, IARI, New Delhi. All Xanthopimpla spp were identified as
Xanthopimpla pedator, family — Ichneumonidae.
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Table 1.7: Infestation of yellow fly in tasar growing areas during 2016-17 and 2017-18

Sr. No. States Centers Infestation range (%)
1 Jharkhand CTR&TI, Ranchi 0-0.5
BSM&TC, Kharsawan 0-1
BSM&TC, Kathikund 0-1
BSM&TC, Madhupur 0-1
PPC, Kharsawan <1
PPC, Chaibasa <1
PPC, Debrasai <1
PPC, Hatgamaria <1
PPC, Noamundi <1
PPC, Chakradharpur <1
PPC, Bharbharia <1
PPC, Kathikund <1
PPC, Goelkera <1
2 Odisha BSM&TC, Baripada 0-2
BSM&TC, Keonjhar 0-3
BSM&TC, Sundergarh 0- 15
BSMTC, Nabarangpur 0-4
RSRS, Baripada 0-2
3 Chbhattisgarh BSMTC, Bilaspur 0-6
CTSSS, Kota 0-1
BSMTC, Pali 0-5
BSMTC, Ambikapur 0-2
BSMTC, Boidadar 0-2
BSMTGC, Baster 0-12
4 Mabharashtra BSM&TC, Bhandara 0-10
RSRS, Bhandara 0-5
5 Telengana BSMTC, Chinoor 0-18
Andhra Pradesh BSMTC, R.C Varam 0-10
Madhya Pradesh BSMTC, Balaghat 0-2
6 West Bengal BSMTC, Patel Nagar 0-2
14 P TR ST TG YRRIET0] He
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Table 1.8: Prominent chemical in tasar food plants, feeding and spinning worms for EAG
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study.
Chemical No. Chemicals Chemical No. Chemicals
1 Trans-2-hexanal 31 3-Hydroxy-2-butanone
2 Trans-2-hexen-1-ol 32 Benzaldehyde
3 1-hexenol (hexyl alcohol) 33 Noranaldehyde
4 Cis-3-hexen-1-al 34 Citral
6 Hexyl acetate 41 Phytol
9 Heptanoic acid 43 4-ethyl phenol (coagulated)
10 Hexanoic acid 44 Ethyl benzoate
11 Butyric acid 45 Cis- Jasmone
12 Nonanoic acid 48 Geranial
13 Octanoic acid 49 Geranyl acetate
14 Undecanoic acid 50 Farnesol (mixture of isomer)
15 Decanoic acid 51 (- Citronellol
16 Acetic acid 52 (- Citronellal
17 Pentadecanoic acid 53 Indole
18 1-Pentanol 54 Alpha -pinene
19 1-octene-3-ol 55 Phenythyl alcohol
20 Benzyl alcohol 56 Heptane
21 1- Heptanol 57 3-methyl phenol
22 1-Hepten-3-ol 58 Alpha Humlene
23 3- Methyl butanol 59 2-methyl phenol
24 1-Dodecanol 60 4-methyl phenol
25 6-methyl-5-hepten-2-one 74 Acetaldehyde
26 2-Nonanone 75 S(-)- Limonene
27 2- Heptanone 76 (1S)-(-)-B-pinene
28 2-Pentanone 77 (+) Linalool
29 2,3-Butanedione 79 Eucalyptol
30 Acetophenone 80 r- Terpinene
P TR ST TG TRIET0] He
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Fig.1.4: Developmental stages of X. pedator inside silkworm pupae
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Antennal Response towards various chemicals in EAG study

Fig. 1.5: Antennal Response of tasar silkmoth towards various chemicals in EAG study
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114 TR Wreg Al B af Tgam arel i Berrs, TSt Berdl 3R
& =1 9 Tafa SdeareTel 96 gvifaan
EFFICACY OF SELECTED INSECTICIDES IN CONTROLLING THE GALL

FLY, TRIOZA FLETCHERI MINOR INFESTING TASAR HOST PLANTS
(PRE-4720)

faremret firewat wa fore= iz
Vishal Mittal and Jitendra Singh

A & 991 H I8 <@ T 2 6 e hels & FRE § SgAAue & ST UEE
T8 <o 3'T| dfdh ded ARl BT IR—IR ST &1 4 diei H UfoR™ &l fJers g
2| A T BeAlg & Y B GATAN DISAIRRN B Ugar AT AT9eIS o7 | IuYd &
AMeAd H AT Hells @ oIy T HIcARIGI & YHId 6T eJIF dR1 & oIy & Ida
aRTSTT el 718 |

In recent years it was observed that use of Dimethoate is not showing effectiveness in
controlling the gall fly as the insects develop resistance to repeated use of pesticides. There was
necessity to identify the effective insecticide for management of gall fly. In the backdrop of the
above the present project was taken to study the effectiveness of selected insecticides against the
gall fly.

TR Ay digr # e dle FREFer gq dien iR 9 gaafedl vd | Ade
BRI BT TIF AT TAT| 59 T AR BT T AlBT U S Jd+ gg BiY Ud a9
arel aTRReIfe T3 § I oMuR R R 7| G8R 9IS Uil | Jifd $ic & Jrdl
Ug 7 9 SUYFd PICARN B Ugad R dT Fel A MERer 7 gafia sremei
T VRS (E11) IS (€12), veiibued (€13) s (€14) Td oagT (E15) wd
IRNfthe—gcae (S16) a1 fafi=1 A= (@, S wifia Ud o1fdrd) # wanT fhu U (ARoN—1.9) |

Three plant based botanicals and three novel insecticides were selected for control of gall
insect in tasar food plant. All these chemicals were selected based on their efficacy on agriculture
and forest plant ecosystem for management of sucking pest. Selected insecticides viz., Acetamiprid
(T1), Buprofezin (T2), Ethofenoprox (T3), Azadirakhtin (T4), Lastraw (T5) and Biofit INTACT
(T6) were applied in different doses (low, recommneded and high) to identify the most suitable
insecticide and its dose, for effective management of gall insect in tasar food plants (Table-1.9).

TR 9Iod Uie § i HeATs grlol Wera™l & a1 § 93+ a HieATerei o YA
TER A5G UleT H TTd Balg, SRS BeldR] AgR & Yawe 5 adi-Id Hiednerdl o
UTIIAT BT T fHAT AT | TR A1 UIE § 7T PIc BT J1RTH 3T SIS ded $hH H
oI U (0.80%) < A5 (7.08%) < ST (11.50%) < SIlTs (16.54%) THHLT: <=AT AT | Jifel Icdred
(%) 2017 BT T ¥ 25.4% (|LATH) SMII3TH1 W (7 37 & fcaRTed § TACHUS 20% 0.4 U1/
cllex BT fgdd) 15.1% @IfEdHdH) SuaR SI5SMTH1 (TATACIIRYEY 2.5 el /¢ller &1
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frgda a1d el & ATt ) H ol @1 15 | G99 W9 4 IJg ol TA7 PR o7 et
# il AT BreTRil 7 1t Bels B HF B H 3T UG fhaT | 3 dleEl o
JoT H T SreaRel § gacfifls 20% T T Gdiwd g TS | deueEnd SUER
TMIBTA1 (2.4%) SATHUTTRT 10% S SUAR CIBSMTA1 (4.4% ) Ud UG 25% TAW!
IYAR E2SMTA1 (5.8%) &1 (ARI—1.10 Td =IF—16) |

Efficacy of selected insecticides in controlling the gall fly, Trioza fletcheri Minor in tasar food
plant:

The efficacy of selected insecticides for management of the gall fly, Trioza fletcheri Minor
in tasar food plant was studied. Monthly mean infestation of gall insect in tasar food plant was
observed in increasing trends viz., April (0.80%) < May (7.08%) < June (11.50%) < July (16.54)
respectively. The gall infestation (%) was recorded ranging from 2.4% (minimum) in T1D3S1
(Acetamiprid 20% 0.4 g/lit sprayed at 7 days interval) to 15.1% (maximum) in treatment T5D1S1
(LASTRAW 2.5 ml/lit spayed at seven days interval) as compared to control 25.4 % during 2017.
Overall it was observed that all the selected insecticides exhibited reduction in gall fly infestation
over control. Among selected insecticides Acetamiprid 20% SP showed the best effectiveness in
treatment T1D3S1 (2.4%) followed by Ethofenoprox 10% EC in treatment T3D1S1 (4.4%) and
Buprofezin 25% SC in treatment T2D1S1 (5.8%) over other insecticides (Table-1.10 & Fig 1.6).

WM PHIcUTa Td 39S MG R A= |igaisi & gafra Sieaimi 1 gvme :

A= Afamell & A BRI BT N2 Uied Ud §9d ST o Td A3 &l
qATH fbdT AT | =AY (27.5 U1) BT g1 H SML2UA1 H Af&haq H9d Udhd fe™d
IR (43.85 1) Safdh S14SI3TA2 # <AqH femid IR (202 IT) <@ Tar| = (1.7 )
B g H SS2TH1, S2TRMETH2 IUAR H AfTHaH Had 9R (2.1 IT) Taid C6S120a2
SUAR § <FTH (1.6 TT) <@T 47|

3T (12,0 U1) B o H E12130A1 Ud 5202 AR H AfHAH HIRG WR
(127 T1) Td SMSI3TH2 ITAR H =LA (10.6 I1.) Rebrs fHA1 M7 | FRIFOT 13.6 UL BT JoT
H 15312092 SUAR H JAfAGdH Udhd BRI MR (147 T1) Sdfdh <6SUE2 # =Ad (12.3
1) <@l 1| AT (ARO-1.11) 12.3% @1 g § SMSI3TH H bad AU AfehaH
(15.9%) Ud SI6SI3TH1 Td Cl6SI2Ud2 § =LA (12.3%) &7 |

Effect of selected insecticides of different concentrations on silkworm rearing and its
parameters:

The effect of selected insecticides of different concentrations on silkworm rearing and
its cocoon quality and quantity was assessed. Maximum average single larval weight (43.85g)
was observed in T1D2S1 whereas minimum larval weight (29.2g) was observed in T4D3S2 as
compared to control (27.5g). Maximum shell weight (2.1g) was observed in treatments T1D1S1,
T1D2S1, T2D1S2 and minimum (1.6g) in treatment T6D2S2 as compared to control (1.7g).

Maximum pupal weight (12.7g) was recorded in treatments T2D3S1 & T5D2S2 and
minimum (10.6g) was recorded in treatment T1D3S2 as compared to control (12.0g). Maximum
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Single cocoon weight (14.7g) was observed in treatment T5D2S2 and minimum (12.3g) in T6D2S2
as compared to 13.6g in control. Shell ratio was maximum (15.9%) in T1D3S1 and minimum
(12.3%) in T6D3S1 & T6D2S2 as compared to 12.3% in control. (Table-1.11).

fUed af & sifds & MR W TR {ISg Ui ¥ 7 $Hic & Y9El Y 2g Fal
PICARN UG S0 AT B Ugad dd & oy THSAUS, UM Td gelb-vrad ol
faf=1 sl (@m, W wd &1 ") @ fosdE Ry U S UBR 2018 & SRM
R AT & SIIAR Ul JAEMRT HICAREl & (@IS, dRgE™ Ud ariifhe
$eae) fosaa g T |

On the basis of previous year’s data, different doses (low, moderate and high) of Acetamiprid,
Buprofezin and Ethofenoprox were sparyed to identify the accurate insecticide and their dose
for effective management of gall insect in tasar food plant (whereas, plant based insecticides
(Azadirakhtin, LASTRAW and Biofit INTACT) were sprayed as per recommended dose during
2018.

Efficacy of screened insecticides in controlling the gall fly, Trioza fletcheri Minor:

I Mde & SWRia fafqy dAfgareil § =safa seTiltrl (Uod av & gk &
IR W) & YA fseda fby U vd =g Al & ia_Ta #§ 31 R fHhy 77 | il o 3FRd
2018 T® TP ATE H el Scdred @l glaerdar Rere & T8 (IR—1.12) | 97 ©9 | I8
<@ T R R & W I R @ Fafa diearEl 7w Er (RE-1.7) |

First spray of screened insecticides (based on the previous years results) in varying
concentrations were done after sprouting of leaves and repeated twice at an interval of fifteen days.
Percentage of gall infestation was recorded every month from April to August 2018 (Table 1.12).
Opverall, it was observed that all the selected insecticides exhibited reduction in gall fly infestation
over control (Fig 1.7).

AT T 8 SRR Ud dier menRa died TR &1 goi=r § a9 4rsy drai 4§
e B & g 7 TACHTS 20% Fa9 Y9ET ITIT 1347 |

However, Acetamiprid 20% was found to the most effective for management of gall insect in
tasar food plants as compare to other novel insecticides and plant based pesticides.

YT Pieured T4 396 AHG R Al wigast @ yeiRta waf~a) deRmal & yvma:

fafer= wrgareil & aafad BRIl & YM dIcdldd Ud $dd JFd] IR Y919 &
AR&H & oy Yo dicura fBar 7| 9@ $Icurad Td 396 9Hd1 ) Gufed sifdbs
A Haod e & b 24.9 M F¥F0T (AT fvsdra) o o | U9 28.3 WM FRIF0T (ST
f5edId) @1 gorT # <I3EI3 H 3iFd Udhd f$™® R If¥Had (322 UMW) Td <4 H =Aad
(25.7 91) 2aT| 1.03 U RV (U fFShra) @l oIl Td 1.09 ™ FgFor (91 fogd)
@ Jor H 2SN H Sd had R AMHaH (1.46 TH) AT <14 H A9 (1.14 TT) o7 |
5.66 U9 FRIFOT (U fosdd) Td 596 UM FRIFT (991 Uil fsdrd) &1 g | <5 |
Ul HIRIG MR AfHAH (8.07 UT) AT Ele H =[AqH (6.15 UTH) AT | 6.99 ITH =0T (U=t
frg®ra) Td 6.75 U™ FRIFOT (A1 fvgdra) &1 gorm § <15 § Udhdl BT IR 3Af&hdd (9.50
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) Ud <14 § AqH (7.06 TTH) AT| 12.88% FRIFT (U fvgdra) va 13.83% =0T (fa=m
foedrd) B o | M3 § Had AU ATHAH (16.99%) T 16 H RIATH (14.25%) T
(ARU—1.13) |

Effect of screened insecticides of different concentrations on silkworm rearing and its
parameters:

Silkworm rearing was conducted to assess the effect of screened insecticides in different
concentrations on silkworm rearing and its parameters. The data recorded on silkworm rearing
and its parameter indicated that average single larval weight was maximum (32.2 g) in T3D3 and
minimum (25.7 g) in T4 as compared to 24.9 g in control (water spary) and 28.3 g in control
(no spary). Single shell weight was maximum (1.46 g) in T2D1 and minimum (1.14 g) in T4 as
compared to 1.03g in control (water spary) and 1.09 g in control (no spary). Single pupal weight was
maximum (8.07 g) in T5 and minimum (6.15 g) in T6 as compared to 5.66 g in in control (water
spary) and 5.96 g in control (no spary). Single cocoon weight was maximum (9.50 g) in T5 and
minimum (7.06 g) in T4 as compared to 6.99 g in in control (water spary) and 6.75 g in control (no
spary). Shell ratio was maximum (16.99%) in T1D3 and minimum (14.25% %) in T6 as compared
to 12.88% in in control (water spary) and 13.83 % in control (no spary) (Table-1.13).

A HATE & HY UG IID Y31 BT Il HIA—

AT JRTA UR UL Ufecqdl Bl U fbar A1 Ud 7Tl hells Urebfaiep 2rgaml &
T @1 Q@ 2 YANTeNeT ¥ W T fhw] ®Is Urdhfad ey el <@ Tl |

To find some natural enemies of gall fly:

The infested leaves were collected on weekly intervals and kept under observation in
laboratory for any emergence of natural enemies of gall fly. No natural enemy was observed.

e o faRmeean/afRom—

T &l & R # gafa slealRal § waeffie 20% wad 9 we9 s
g faRaTS | Uers Hedidh / deievor qierl & IURIG daR [1d Uil | e Bals, S/
Borgy HIZY & AV Ud TR WIsg Uil #§ Tid WS, ST Boray AgAY & YawRE &
ford aguiey dRied # TACHTS 209% THUl SMAT B BI ST DI ST Febell 2 |

Highlight/Outcomeof the study

Among the selected insecticides, Acetamiprid 20% SP showed the best efficacy against gall
fly control. After field evaluation /validation trials, Acetamiprid 20% SP may be recommended for
the control of the gall fly, Trioza fletcheri minor infesting tasar hosts plants and included in IPM
programme for the management of gall fly, Trioza fletcheri minor infesting tasar hosts plants.
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Table 1.9: The insecticides and their dosage for spray on leaves in 2017

Sl. No. Insecticides Dose of insecticides
D1- 0.1 g/lit of water
1. Acetamiprid 20% SP (DHANPREET) D2-0.2 g/lit of water
D3-0.4 g/lit of water
D1- 1.0 ml/lit of water
2. Buprofezin 25% SC (APPLE) D2- 2.0 ml/lit of water
D3- 3.0 ml/lit of water
D1- 1.0 ml/lit of water
3. Ethofenoprox 10%EC (BOMBARD) D2- 2.0 ml/lit of water
D3- 4.0 ml/lit of water
. . D1- 1.0 ml/lit of water
4, ?()Zggérakgla éI;IEEM BAAN) D2- 3.0 ml/lit of water
PP ° D3- 5.0 ml/lit of water
D1- 2.5 ml/lit of water
> (L\I?egt};ﬁx oils-Organic product ) gg: ?(;)Om ri{ll}ltif(f)zvv?z;eér
D1- 1.0 ml/lit of water
6. Biofit INTACT (Herbal formulation) D2- 2.0 ml/lit of water
D3- 4.0 ml/lit of water
7. Control Water
P TR ST TG TRIET0] He
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Table 1.10: Effect of selected insecticides and their different dose on gall infestation (%) in
tasar food plant during 2017

Treatments April 2017 May 2017 June 2017 July 2017 Average
T1D1S1 0 2.6 7.6 39 3.5
T1D1S2 0 2.8 4.6 39 2.8
T1D2S1 0 1.5 54 4.7 2.9
T1D2S2 0 3.5 4.6 8.7 4.2
T1D3S1 0 0.4 1.2 7.9 24
T1D3S2 0.3 35 3.8 6.3 35
T2D1S1 0.3 58 7.4 9.8 58
T2D1S2 0 7.2 8.9 13.2 7.3
T2D2S1 0 6.4 10.9 6.7 6.0
T2D2S2 0 8.4 12.1 9 7.4
T2D3S1 0.7 9.4 5.6 12 6.9
T2D3S2 0.7 13.2 7.6 17.2 9.7
T3D1S1 0 1.6 7.5 8.4 44
T3D1S2 0 7 7.7 10.4 6.3
T3D2S1 1 3.9 1.2 12 4.7
T3D2S2 0 3.8 52 18.9 7.0
T3D3S1 0 2.2 45 10.9 44
T3D3S2 0.7 4.8 7.4 14.7 6.9
T4D1S1 1 7.2 11.1 10.9 7.6
T4D1S2 0 8.5 15.2 20.8 11.1
T4D2S1 0 7.9 15.4 21.8 11.3
T4D2S2 4 11.4 17.2 18.8 12.9
T4D3S1 1 8.9 135 18.5 10.5
T4D3S2 0 6.7 12.7 16.9 9.1
T5D1S1 0.7 12.5 14.6 32.6 15.1
T5D1S2 3 13.1 15.4 22.3 135
T5D2S1 0.7 6.9 14 31.1 13.2
T5D2S2 0.7 7.9 17.3 17.3 10.8
T5D3S1 0 3.7 14.3 333 12.8
T5D3S2 2.7 7.1 19.7 23.2 13.2
T6D1S1 1 7.4 114 14.5 8.6
T6D1S2 0.7 5.6 12.2 234 10.5
T6D2S1 1 9.4 16.2 13.5 10.0
T6D2S2 4 11.4 12.2 22.3 12.5
T6D3S1 2 13.5 24.6 19.8 15.0
T6D3S2 0 3.8 22.2 30.4 14.1
Control 33 21.1 349 42.1 254
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Table 1.11: Effect of selected insecticides of different concentrations on silkworm rearing and
its parameters

Treatments | Larval weight (g) | Shell wt (g) | Pupal wt (g) | Cocoon wt (g) | Shell ratio (%)
T1D1S1 334 2.1 12.1 14.1 14.5
T1D1S2 34.7 1.8 10.8 12.5 14.1
T1D2S1 43.9 2.1 12.0 14.1 15.2
T1D2S2 34.5 2.0 10.9 12.9 15.3
T1D3S1 34.7 2.1 11.2 13.3 15.9
T1D3S2 33.2 1.9 10.6 12.5 15.5
T2D1S1 34.2 1.9 11.7 13.6 14.3
T2D1S2 32.8 2.1 12.2 14.3 14.6
T2D2S1 374 2.0 11.5 13.5 14.8
T2D2S2 35.2 2.0 12.1 14.1 14.0
T2D3S1 329 2.0 12.7 14.6 13.5
T2D3S2 34.9 1.9 11.8 13.7 13.9
T3D1S1 35.0 2.0 12.0 14.0 14.5
T3D1S2 31.2 1.9 11.2 13.1 14.8
T3D2S1 37.6 1.8 11.1 12.9 14.0
T3D2S2 39.7 1.8 12.6 14.4 12.8
T3D3S1 42.7 1.7 11.5 13.2 13.2
T3D3S2 40.3 1.9 11.3 13.2 14.5
T4D1S1 33.0 1.8 11.4 13.1 13.6
T4D1S2 36.7 1.9 12.4 14.3 13.4
T4D2S1 31.6 2.0 12.5 14.4 13.6
T4D2S2 32.0 1.8 12.2 14.0 12.9
T4D3S1 31.8 1.8 11.2 13.0 13.9
T4D3S2 29.2 1.8 10.6 12.4 14.7
T5D1S1 38.1 1.9 12.1 14.0 13.9
T5D1S2 35.7 2.0 12.3 14.3 14.0
T5D2S1 334 1.8 11.1 13.0 14.1
T5D2S2 344 2.0 12.7 14.7 13.4
T5D3S1 35.6 1.9 12.1 14.0 13.8
T5D3S2 34.1 1.8 11.0 12.8 13.7
T6D1S1 35.8 1.8 11.4 13.2 13.6
T6D1S2 34.9 1.8 11.8 13.6 13.1
T6D2S1 33.8 1.9 11.6 13.5 13.9
T6D2S2 35.1 1.6 10.7 12.3 13.4
T6D3S1 33.7 1.8 12.2 14.0 12.6
T6D3S2 32.8 1.8 12.5 14.3 12.6
Control 27.5 1.7 12.0 13.6 12.3
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Fig. 1.7: Overall effect of insecticides of different concentrations on % gall fly infestation
during 2018

Table 1.13: Effect of selected insecticides of different concentrations on silkworm rearing and
its parameters during 2018

Treatments Larval weight (g)| Shell wt (g) | Pupal wt (g) | Cocoon wt (g)| Shell ratio (%)
T1D1 29.3 1.30 6.88 8.18 15.86
T1D2 29.1 1.31 6.63 7.94 16.49
T1D3 26.8 1.40 6.85 8.25 16.99
T2D1 27.5 1.46 7.87 9.32 15.61
T2D2 30.4 1.40 7.31 8.71 16.05
T2D3 28.0 1.31 7.73 9.04 14.43
T3D1 29.5 1.40 6.47 7.87 16.50
T3D2 30.1 1.24 6.60 7.84 15.77
T3D3 32.2 1.43 7.34 8.77 16.18
T4 25.7 1.14 5.92 7.06 16.04
T5 30.7 1.44 8.07 9.50 15.09
T6 27.0 1.22 6.15 7.37 14.25
T7 Control (water spray) 24.9 1.03 5.96 6.99 12.88
T8 Control (No spray) 28.3 1.09 5.66 6.75 13.83
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115 TR WWHDIe ss—femur v wrgu & forg gfaa o1 e

DEVELOPMENT OF TASAR SILKWORM EGG LAYING AND COLLECTION
DEVICE (APS- 4721)

ol g1 78
G. P. Singh

3rs fAgmu gfdaal o1 w94 T famsf

TR Haede # A # sie—fguer & foy fedt & ur &1 SuAnT fdhar S § S
AT | Teo aTet B & 3R fde STe o 2| Al & U ¥ il &1 Huser g g
GRAGR fHaT SIar 8 qA1 I8 AT SHArT B 2| 349 A @ urAl & Sfud fadenr |
BB THY AT & 3R BfeT W 2 | YIR dfdT BT SWITT THaR &l fhaT S FhdT & Ud et
&1 FUST T | B fhar Srar 21 Al IRt 7 el s el o) smavgdar usd © |
S FHERI Bl R B & oy el & aaidl & FHwy A1 I 3fed sis—ergor & forg ard
fafer=1 gfdaal gen—foaar vd Gradl gl |de drel e Wiked diad, daar vd grad
Il A dTel ATIATHR WIRed diad, YR HY, YR diadd, IR e LIPR, A 87 9
Al & UEl &1 TR WHBIC & As— e 7 D! IUYaddr & forg qRiefor fham T |

Selection and designing of egg laying devices:

In tasar culture presently earthen cups are under practice for egg laying which are easily
breakable and occupy more space. Collection of eggs from earthen cups are done manually by
scrapping and is quite cumbersome. Moreover, proper disinfection of these earthen cups are also
time consuming and difficult. Paper boxes can be used only once and collection of eggs has to
be done by manual scrapping. Both the devices require engaging a no. of mandays. To overcome
these problems with keeping the fecundity at par with earthen cups, seven different devices viz.,
Perforated round plastic box with rough inner surface, Perforated rectangular plastic box with
rough inner surface, Paper box, Paper cup, Paper sheet stikers, Nylon bag & Earthen cup were tried
for their suitability for egg laying of tasar silkworm.

DA g U, I H vE e gl ISR 2017 & SR S sfe—agor g
S Jedie B MY | 2017 & IR fe—ermor gl & qeaic o1 aRomd dRefi—1.14 F
TR o T R

These egg laying devices were evaluated at CTR &TI, Ranchi during 1st and 2nd grainage
2017. Results of evaluation of egg laying devices during 2017 are presented in table 1.14

T qRifera sfs—fMeur el § HHIe e eFar (Yo 9N & SR 195 ¥
205 T4 fgciia I9MR & SRM 215 ¥ 228 T@) Th A Y | U2 dNNR & SR 9689
31 ST & 203 Td fgelid ISR & SR 228 faaR Ud GRaX] gl a8 dard
el TRed e § <@l 737 S Jfeoi= &xdl # e @ ura (9o dI9RTR & SR 205
T4 fgala 9 TR @ SR 226) § oW T aRT6R o |
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Fecundity was more or less same (195 to 205 during 1st grainage and 215 to 228 during
2nd grainage) in all egg laying devices evaluated. Highest fecundity 203 during 1st grainage and
228 during 2nd grainage was observed in Perforated round plastic box with rough inner surface
which was almost equal to the fecundity in earthen cup (205 during 1st grainage and 226 during
2nd grainage).

ATl & 99 & FAM IS AT Ud 31 Al JoIT M UG dRd i€ HUET,
AT fAHHHY, HH T H HSRUT, Afddh EHTHUA Ud A Il & o R IR ad
8¢ §AUay. Sl # fgdig d9R 2017 & SR Y& WEU & AIH W A0S AN W)
NI T 2] [OaaR e WiRed dfad BT =99+ fHar T (FRof—1.15) |

Considering equal fecundity to earthen pot and advantage in other parameters like easy and
quick egg collection, easy disinfection, storage with less space, long durability and easy availability,
perforated round plastic box was selected for further evaluation at large scale through field trails at
BSMTCs during 2nd grainage 2017 (Table 1.15).

=1 g@uay. &= vd 3 uRATSTT dal # 150 Ufdafaal o1 i sfSs &war
225 3 240 UTIT AT S ST & UMl & WEHSH o | Sl B HUBYT A B AT AR I
A1 B8 T TAT IE fs—{Aerur dfey Bl Uil H ure B T PR Td 93 A TSHR Ud
AT SITell # SR [Ha1 ST Gahdl © | 48R 7g 39 diadl Bl HH S8l AMaegdhd]
gl 81 gL 9 udhwal & IRl RT3y T wis 4% Ud geral W fIuR BRd g 3s—.
fRergor gfaa & FHior & SRME dfd @ GRaEY gl 9ds, foal ok BRI gar &l
JTATSITET DI &I H @ §Y 4T 1T |

Average fecundity of 150 replicates at different Basic Seed Multiplication and Training
Centres and PPC ranged from 225 to 240 which was found to be at par with the earthen cups. The
collection of eggs became easy and less time consuming and can be done by soaking the egg laying
boxes in water for five minutes and collection of eggs by rubbing with brush and sieving through
nylon net. These boxes require less space for storage. Taking into cosideration the feedback and
suggestions given by the incharges of BSMTCs, size of box was increased with more perforation for
aeration and rough inner surface during the manufacturing of the egg laying device.

ISl & AUBY & SRF HH T T Td AT H IR 8F & HROT dAR 3fe—.
fReor 8g U sfs—fervr gfad affte Sugead & | I8 el fhar 11 f6 e & adHl
H 1 ARG fS—FHRl ® FUBU & [oIU TTHT 200 SFRKT DI ATILIHAT USdl & Sidich
A BT STANT A F ATF 70 SR D AaIdHdl Tl | 37 1 g AF 9. & e
H ST 130 SARIG BT Fad DI Sl Abhall & | 59 I JS—&rul a9 B [EPHTHUT TIHT
5—6 aY T |

The new egg laying device is more suitable for tasar egg laying due to easy handling and time
saving during collection of eggs. It was estimated that approx 200 man days are needed to collect
1 lakh layings from earthen pots, while using new device only 70 man days will be needed. Hence,
approx. 130 man days may be saved during 1 lakh dfls production. Durabilty of this new egg laying
box is approximately 5-6 years.
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TR MRl S8l fIfdy yeR & sfe—Mequr & |rE I fAed! & ad+, TR
died, AR S geaTfe BT fAf= %=l § SuAnT fhar S J8T §, 39 U 9H U4 deif+d
3is—fAeraer | & WU # SrRiia AT S Haar 7| Ig ff A fRar ma f6 ot @i
3fe AUEY IF AHRIT &R DI Maegdhal el § Rifdh S AU & SR A 3N dTed]
ST TSI FERAT AT ST B AR TP SR 1 AMaIdHal B FRIHT fBaarR gd

GREN] 3wl AAg dTel T WliRed dfadd fIdRid &*e W 8 47|

This can be recommended as a uniform and scientific egg laying device for tasar grainages in
place of various types of egg laying devices like urthen cup, paper box, nylon bag etc. under practice
in different places. It was felt that there is no further need to develop any egg collection device as
both the majaor problem faced during egg collection i.e., being combursome and requirement of
more man power have been addressed by developing the round perforated plastic box with rough
inner surface.

faf¥rean va uRom

T T 3ie—Aeq0T &1 A (fPEeR Mo WiRed Ud GraY 3wl ddg arel) fasmiid
far T S AR & foIy IR, WeRU § &H S o a1l a1 o |99 d& fCars
2| AT & U et o= sie—Memvr |ed $1 A | 59 sis—erur [ & [SuANT
FRA 1 ARG NG A, D Sl F FIET & SRM AT 130 AR B g2 BI I Fhall 2 |

Highlights & Outcome

A new egg laying device (perforated round plastic box with rough inner rough surface) was
developed which is easy for disinfection, requires less storage space and has long durability. Approx.
130 man days may be saved during collection of eggs of one lakh Dfls by using this egg laying device
as compared to earthen cup or other egg laying devices.

Table 1.14: Evaluation of different egg laying devices at CTR & TI, Ranchi

Average fecundity (20 replicates)
S.N. |Egg laying Device
1" Grainage 2017 | 2" grainage 2017
1 Perforated round plastic box with rough inner surface 203 228
2 Perforated rectangular plastic box with rough inner surface 200 220
3 Paper box (Sweet box) 203 225
4 Paper cup 201 226
5 Paper sheet stickers 195 215
6 Nylon bag 200 222
7 Earthen pot 205 226
D TR AL T YFRIET0 e
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Table 1.15: Evaluation of round perforated plastic box (150 replicates)

Average fecundity
S-N. Name of Centre Perforated round plastic box with

inner rough surface Earthen pot
1 BSMTC, Bilaspur 225 228
2 BSMTGC, Pali 230 227
3 BSMTC, Ambikapur 228 229
4 BSMTC, Madhupur 235 233
5 BSMTC, Kathikund 233 235
6 BSMTC, BSMTC, Bhagalpur 230 233
7 BSMTC, Baripada 226 228
8 BSMTGC, Sundergarh 231 229
9 BSMTC, Keonjhar 230 228
10 BSMTC, Deoghar 240 235
11 BSMTC, Boiridadar 232 230
12 PPC, Bengabad 228 230
13 PPC, Kharsawan 226 225

11.6 S¥ I99R 91 & Sred @ forv qiR—ynfa fafdre gomren <1 faera

DEVELOPMENT OF ECO RACE SPECIFIC PACKAGE FOR PRODUCTION OF

QUALITY TASAR YARNS (CYR - 4722)

ATy TSI Ud OfS . U9 .00 @
Debasis Chattopadhyay and Z.M.S. Khan

T[OTac] AFDT Bl GATFAT SRl & | ATS IoTids Fqaarord aax aiR—yeiicdl =g fafdre
HfbT B GBI w1 & fofw 39 aRIASHT & forar 737 | IUBfedd aw & dF a9
RIS wU F FHUAING Je—<dl, Yell Ud Algel UIR-USfodl & ®’l & folg =9
RIFATSS UTh fAf & R0 & 9reg9 3 Iifeyd drei-e Ud AfSay dg drdi-e ol fafa=

TGl H ST Td 919 < 1 a1 T STANT B ¢ ARVN—1.16 ¥ f&U 7T TIRT & 3MTelkd &

MR WR fasfd fbu 7 |
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Cocoons of different eco-races of tasar vary considrably and applying same cooking recpie
to all the eco-race affects the quality parameters and reeling performance of cocoons of one or
another eco-race. This project was taken to develope specific cooking recpie for major commercially
exploited eco-races of tasar. Non- peroxide cooking recpies for cocoons of three major commercially
exploited ecoraces of tropical tasar viz., Daba, Raily and Modal were developed by using different
concentrations of sodium carbonate and sodium bi- carbonate with different boiling and steaming
durations as per design of experiment given in Table 1.16.

ST, Xell U Aled Pl & T e /TH a b 8g dIH Bl GR—4R gerd
8U U ©C H 90° HCHIT & M-I TR AT AT AM0HE R 3 8¢ ddh GaR U4 18 4
ufique A9 @ M-I H gR—¢R o 8¢ @ HH A gU e UfGal daR @l TS |

The temperature for stifling/hot air drying for Daba, Raily and Modal cocoons has been
optimized with process sequences as “gradual rise of temperature from ambient to 90°C for 1
hour duration, holding at same temperature for 3 hours and then reducing the same to ambient
temperature gradualy for remaining one hour time”.

SIET BT & AH § AISTH PBEe Ud AfSTH 918 BraHe Idd &l 5 TH /e D
|1 30 MAE T IaTel Ud 30 e O aTsa ¥ Ha¥ 312 BT YUIael @iefor oxd 1 foraH

GTRROT TSI & 7] HfhTT &HcT ST 96%, JelfdfeTcl 35% Td deam XM UG 65%
BT B |

5 g/l of sodium carbonate and sodium bi- carbonate each with 30 min boiling followed by 30
min steaming facilitates best cocoon quality characteristics and reeling performance with cooking
efficiency about 96%, reelability 35% and raw silk recovery 65% in case of Daba cocoons.

AT YBR Vol BT A8 H AIfSIH Fei-e Ud FIfedd a8 drai-e gdd 10 U9/
Wlier & 1er 15 e d@ Sa1e Ud 15 fFe O@ ard ¥ d8d) HiT ITde oeroT Ud

YRR FITee ST A7 fTqH & A1 HhIT &HdT AT 90%, RAforel 30% wd wear
I YIfed 50% BN & |

Similarly, 10 g/l of sodium carbonate and sodium bi- carbonate each with 15 min boiling
and 45 min steaming gives better cocoon quality characteristics and reeling performance with
cooking efficiency about 90%, reelability 30% and raw silk recovery 50% in case of Raily cocoons.

Ared a1 Rafy # AIfsay wreve vd Aifeyd 918 dEHe Udd & 8 |/
X & 12T 20 fAFe I Sdia™ Ud 30 e do arwor & A RE d)" & F1f ol T

90 UfCIeTd e el A1 B I ST 25 NI GOl &l Td o9 65 Ufererd
dred] N I B € |

= qIR—USTIfRl & e BT Uil & de—er Fh=or A (10 A /
<fl. BISRIOM URIGEISS U4 10 U1 /olle’ ggol A & AT 15—20 fFe d& Sare Ud
20—30 fAFle T o) P G B AT Uebel PIAT YUl ADI UG GNITHROT e

Todie ARvfi—1.47 # fag 77 g
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In case of modal cocoons 8 g/l each, sodium carbonate and sodium bi- carbonate with 20
min boiling followed by 30 min steaming facilitates adequate softening with cooking efficiency
about 90% as well as reelability of about 25% and raw silk recovery of about 65 %.

Single cocoon quality parameters and reeling performance assessed for optimized cooking/
softening processes of different ecoraces are given in Table 1.17 along with comparison with control
procedure (10 ml/l Hydrogen Peroxide and 10 g/l Neutral Soap with 15- 20 min boiling and 20 to
30 min steaming).

Highlights/Outcome of the experiment

R0 /A UfBAT | el R WR IRl Db/ Whe T UfHar & "Eel H
Tl Bl oTwTs Td ged J2d dgsil @ TS H Hedqul guR Q@ AT | T8 TTIRRYT &HdT
® QI Peal W U gfderadr & ded # d8aR gnmexvl fdred <dr € 1 dg SR
faff=1 werl & v T € Ve

Significant improvement in filament length and non- broken filament length was observed
in case of optimized cooking/softening process as compared to control/standard process. This
facilitates better reeling performance in terms of reelability as well raw silk recovery percentage.
Filament denier remains at par in different trials.

Table 1.16: Design of experiment for softening/cooking trials

Ecorace | Sodium carbonate (g/1) | Sodium bi- carbonate (g/1) | Boiling time (min) |Steaming time (min)
Daba 2,5&38 2,5&38 10,20 & 30 15,30 & 45
Raily 5,10 & 15 5,10 & 15 10, 15 & 20 30, 45 & 60
Modal 2,5&8 2,5&8 10, 20 & 30 15,30 & 45

Table 1.17: Single cocoon quality parameters and reeling performance for tasar cocoons

Daba BV Raily Modal
autlyprameersTopimised [ oy |OPtmined oy |Optimined ooy
Filament length (M) 1146.00 900.00 1450.00 960.00 1380.00 930.00
NBFL (M) 248.50 160.00 190.00 120.00 195.00 132.00
Filament denier 10.80 10.50 11.00 10.60 10.30 10.70
Reelability (%) 35.00 26.00 25.60 18.10 24.50 18.00
Raw Silk Recovery (%) 68.00 60.00 66.00 54.00 64.80 55.00
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1.1.7 TERGTINEE "R ) AFST — fafS va ufean &1 faera (Frvadismans,
TR & AN ¥

GRADING OF TASAR RAW SILK YARN - DEVELOPMENT OF METHOD
AND PROCEDURES (In collaboration with CSTRI, Bangalore). (CYF - 7077)

1S TH.UH @H U9 Iareiy gceursr
Z.M.S. Khan and Debasis Chattopadhyay

RIS H.GE.ELARIS, TR & A8INT I THR XH GN B Ilaed] edid 8g

SUgFd U / TR0 ADI DI [AHRAT B & 39T 4 ol T3 oY |

The project was taken in collaboration with CSTRI, Bangalore, with an objective to develop
suitable grading / classification norms for quality assessment of tasar silk yarns.

g Afelt 739 vd Arexanford e AfeT =@R@T &1 SUART Hd gU 60, 80, 100 @
120 SIRIR & Uo Ifed TER GNT T & 3felrdn girare AT #3i BT SUANT HRed §Y 60
Td 80 SR @ €Nl TR by Y |

Untwisted tasar yarn samples of 60, 80, 100 & 120 deniers using Wet Reeling Machine and
Motorized Tasar Reeling Charkha as well as 60 and 80 deniers using Buniyaad Reeling Machine
were prepared.

HieR Arfeld TR AfGRT a=@Er vd Ie AfHT 7 BT IWART B §Y TER 91T IR by
Y fSH TR (SFRIR) iR g fasar TTam Sir 60 SR & TR &1 7 550 | 2050, 100
SRR & TR 91T 3 8.00 ¥ 21.30 TT 120 SRR & TER GFT H 1375 ¥ 34.30 & a9 a7 | IS
AT 7 ERT TR G 6T MBHR 3icR 60 SR H 4.80 H 6.70 Td 80 SFIR # 7.60 W 860 B
drg @7 | HIeR =iferd el ==, de AT 7e09 & felrar gi-arg AfelT 7 &1 SUART e
BU IR fhY T TR W R & SHER Ud 39 R BT IRUI—1.18 7 & T4 B

The size (denier) deviation estimated which was between 5.50 to 20.50 for 60 denier, 8.00
to 21.30 for 100 denier and between 13.75 to 34.30 for 120 denier tasar yarns produced by using
Motorized Tasar Reeling Charkha and Wet Reeling Machine. The size deviation exits between 4.80
to 6.70 for 60 denier and 7.60 to 8.60 for 80 denier tasar yarns produced by Buniyaad Reeling
Machine. Denier and its variation for tasar silk yarns produced by using Motorized Tasar Reeling
Charkha, Wet Reeling Machine as well as Buniyaad Reeling Machine are given in Table 1.18.

T DI IS T 2 i & o ATASIRRAITS, TR 9ol TR | FTHCISTRATTE,
TR W qRierT A g Yorad Urerel o1 Ugar Bl T a2l &1 Ul & Yol &g URIerT
gfEar P TS U $he AFG IR by U R diensuw doa # <iftw w5 fem SRR |

Samples were sent to CSTRI, Bangalore for assessment regarding grading purpose. At CSTRI,
Bangalore, Quality parameters for test methods were identified and test procedures for assesment of
yarn quality were done and draft standard were prepared which will be finalised in the BIS meeting.
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Table - 1.18: Denier and its variation for Tasar Yarn Samples

Sample | Nominal Actual Denier | Standard deviation | Minimum Maximum Type of device/
No. Denier (size) | (size) (SD) of denier (size) | denier (size) | denier (size) | machine

3 60.00 71.46 5.68 61.20 81.00 Wet Reeling

4 60.00 74.94 8.73 57.60 96.30 Motorized Charkha
5 60.00 70.04 6.00 55.44 80.55 Wet Reeling

6 60.00 75.39 8.66 59.58 88.92 Motorized Charkha
7 60.00 71.95 20.54 32.76 104.13 Wet Reeling

8 60.00 71.67 7.43 56.61 84.06 Motorized Charkha
9 60.00 73.40 12.30 49.59 107.55 Wet Reeling

10 60.00 66.20 5.95 53.20 76.32 Motorized Charkha
11 80.00 92.63 10.03 74.88 111.24 Motorized Charkha
12 80.00 80.59 12.97 48.78 105.30 Motorized Charkha
13 80.00 79.40 14.73 47.25 106.02 Motorized Charkha
14 80.00 76.67 12.31 53.82 101.34 Motorized Charkha
15 80.00 86.72 18.55 63.18 167.94 Wet Reeling

16 80.00 85.53 12.79 54.36 101.25 Wet Reeling

17 80.00 85.46 14.40 58.05 113.31 Wet Reeling

18 80.00 87.22 12.10 57.42 107.19 Wet Reeling

19 100.00 115.76 12.50 75.60 134.50 Motorized Charkha
20 100.00 110.82 9.84 86.58 129.70 Motorized Charkha
21 100.00 107.89 18.07 75.60 150.75 Wet Reeling

22 100.00 101.58 12.71 69.66 128.61 Motorized Charkha
23 100.00 155.48 34.31 94.14 208.62 Wet Reeling

24 100.00 107.54 20.33 77.94 168.21 Wet Reeling

25 100.00 111.96 15.56 79.29 133.92 Wet Reeling

26 100.00 102.37 8.03 92.16 127.62 Motorized Charkha
27 120.00 108.70 16.32 79.65 136.44 Wet Reeling

28 120.00 117.51 13.75 90.63 141.48 Wet Reeling

29 120.00 133.56 16.51 99.99 159.75 Motorized Charkha
30 120.00 133.70 19.03 96.84 176.76 Motorized Charkha
31 120.00 112.27 18.49 82.17 148.32 Wet Reeling

32 120.00 134.18 19.71 104.04 169.11 Motorized Charkha
33 120.00 126.12 16.36 91.89 161.73 Motorized Charkha
34 120.00 120.89 21.34 66.33 152.37 Wet Reeling

35 60.00 62.50 4.78 52.30 78.60 Buniyaad

36 60.00 59.80 5.34 49.40 81.50 Buniyaad

37 60.00 71.50 6.70 51.30 90.20 Buniyaad

38 60.00 67.20 5.84 52.40 77.60 Buniyaad

39 60.00 71.80 7.20 48.30 87.50 Buniyaad

40 80.00 84.60 8.10 61.20 98.70 Buniyaad

41 80.00 87.50 8.20 59.50 92.50 Buniyaad

42 80.00 78.60 7.60 62.50 98.60 Buniyaad

43 80.00 86.60 8.55 63.50 91.80 Buniyaad

Length of sample for denier measurement: 112.50 m (Epprouvette revolution 100
(No. of samples:30)1-1-8
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1.18 TEHIR® ST & foly ToR Y™ IMfte & ARRIA &1 gerdaon
T4 Tui-dervl fwgur (S, 7 facet @ f4fd )

ISOLATION AND CHARACTERIZATION OF SERICIN FROM TASAR SILK
WASTE FOR COMMERCIAL UTILIZATION (DBT, NEW DELHI FUNDED
PROJECT) (AIT-4724)

. o, 9L, Uy, Ua. R, ). 3w, i Rig 9 sree W'
K. Jena, J.P. Pandey, A.K. Sinha, V. P. Gupta, G. P. Singh and A. Sahay

TR ST & SUSAIGT & SUINT Bl GUIIFRT & WA & v I8 aRATSHT 59
IR D AT IR DI T B e erafire, i wiR—uonfa vd Wew iY@ ey ud
BT FARTE STl H TER AR BT YAH—hRYN Ud ATVGD [U—eA&T0T BT Ul fhaT ST b |

To explore the possibilities of utilization of by-products of tasar industry, the project was
taken with an objective of separation and molecular characterization of tasar sericin from fiber
waste, cocoons of different ecoraces and food plants, and waste water.

3rafdre IR @1 geM & fory fafa= uiR—uonfa vd s diell & TR &Iy 3 e
Fafire 0.2% WAIEIH PraIC & AT IdTel Q| ol 2T AR H 2.33—2.79% T A<
IR T T | X Iraf¥ie WNIRE @ A § AU nfdad MR A @ WIS a9 1fd
TIgSIhIfad 3 TRTS Sral¥re gry 1 | XM 3rafdre IR A TA—gRIRMS, TE-vareyd
Tq yiesiifdase o i AT (R—F—1.8) |

Fiber waste from tasar cocoons of different ecoraces and food plants were boiled with 0.2%
sodium carbonate to remove the residual sericin. Residual sericin was found to be 2.33-2.79% of
the total Fibre waste. Wider molecular weight range proteins and more hydrophobic amino acid

residues were found in case of Fiber waste sericin. Fibre waste sericin was found to have anti-
tyrosinase, anti-elaste and antioxidant properties (Fig-1.8).
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Fig-1.8: Biological properties of Ecorace specific tasar sericin

P TR ST TG TRIET0] He

Central Tasar Research and Training Institute



a1ffe uferdg=1 | Annual Report 2018-19

WA @ IeacRk AT A1 UIfvd f$#1a & ol § <@l 18 | 91 el ¥ U
Bl ¥ gUd B T WARE H ST Alfeld IR W T gUd o AT | A= W
Uil & P ¥ YIS [HY T IRINT H UIEH & 3Mfvgd WR fIaRer 3R a9 ReRdr H 31
Aeayol Fr=iar T8 o | A @ AR H e F9 dier Ui g urm |
I 9IS UiEl B g H Al & ARAN H CRRINS, Ud Bgsiod RIRTSS Whd o
UCREd & STadR JaRE wiaerdar uram a1 (FRE—1.9) |

Higher quantity of sericin has been observed in cocoons of Sal fed larvae. Higher phenolic
and C: N ratio was observed in sericin separated from cocoons of Sal food plant. No significant
variation of molecular weight distribution of protein and thermal stability was observed in sericin
separated from cocoons of different food plants. More non-polar amino acids were observed in case
of Sal sericin. As compared with other food plants, sericin separated from cocoons of Sal fed larvae
posses higher inhibition percentage of tyrosinase and DPPH scavenging potential (Fig-1.9).

120 »

90 »

dddd
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Scavenging (%)

Fig-1.9. Bioogical potential of food plant specific tasar sericin

TER Dla HHT IMARTE Tl § TER WINT DI 3T fHar 7| s@lne o
IR # o1fdrs 731 H $HH M¥ad IR WIS (535 BHSIV) dAT HF 7131 H e anfvasw
YR GIEH (<245 BEIY) BT 81 Yo by 77 AR #1 gfte Avewed fageryor, v
RIS faveiyor UhEIEeTR WagT U4 UferdT Sird & Aed® 3 &l Y | Seaark Ul eRRIRTS
Tfaffe, Sdrva ThdfoiT TelRrad g forfis uReffaRIee= IR & SfaREd &l a9
Jrafdre IRIRE # Sifg & T8 (RE—2.0) |

Tasar sericin were separated from tasar cocoon cooking waste water. The waste water
sericin has higher amount of low molecular weight proteins (>35 kDa) and lower amount of high
molecular weight (<245kDa). Separated sericin was confirmed through CHNS analysis, amino
acid analysis, FTIR spectra and ELISA test. Higher anti-tyrosinase activity, DPPH scavenging
potential and inhibition of lipid peroxidation potential was detected in tasar waste sericin
(Fig-2.0).
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Filtrate through - . Tasar cocoon _ L
cheese cloth cooking water & & 5

Fig-2.0 Bioogical potential of food plant specific tasar sericin

ey o faf¥rean/uRoms

X7 3FARE FRA H YSI—CRRINST (26—55%), UeI—UalRa ol (40—61%) Ud UelfRISE
TUTEH (26—34%) BIAT 2 | 17T UIR—TSATTrAT 3 Tl BT OR Nefl TR H SRRIRTS (33—83%)
TICTORI—UA—CIIBIST (37—90%) BISSIo URIGAISS Thdfoi UICRIa  (43—58%) !
TR raRIed ufaerdar g | faf= o del @ sl § 9 e aifva e & e |9
geres fohy Y TR H SRR Td SUbIve bR aieiRiad (49—-68%) &I STacR
3ERIE U & | Ugell IR TER Bidd dHihi JARIE Sl H AR gIsh fBar 11 &
o e gaTee T[u—e (GEISTITRIST 68—80%, UI—UaTRCSl 27—30%, SIUTUIYe Febd i
OIeRRIST 37—68% UG TTHI 19—31%) UTT 1T |

AT I DI HfbT AR Tl H IR e gd died U= ST H s
SN H_ & fou were g 8 |

Highlight/Outcome of the Study

Fibre waste sericin has anti-tyrosinase (26-55%), anti-elastase (40-61%) and antioxidant
properties (26-34%). As compared to other ecoraces, Raily sericin posses higher inhibition
percentage of tyrosinase (33-83%), glutathione-s-transfease activity (37-90 %) and hydrogen
peroxide scavenging potential (43-58%). Among different food plant cocoons, sericin separated
from cocoons of Sal fed larvae posses higher inhibition percentage of tyrosinase and DPPH
scavenging potential (49-68%). For the first time sericin has been separated from tasar cocoon
cooking waste water and which having cosmoceutical properties (anti-tyrosinase 68-80%, anti-
elastase 27-30%, DPPH scavenging potential 37-68% and moisture 19-31%).

This study will be helpful for purification of sericin from cocoon cooking waste water and
its use in cosmeceutical industries.
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2. YR U4 YR iRl
EXTENSION AND TRANSFER OF TECHNOLOGY

TIIS : T E.R@Em, gd a1t Td e[ FAR

Coordinators: M. D. Tiwari, Rahul Banerjee and Rajan Kumar

R ghigal & fA=faRad dsnf=rel 7 yaR Tfafafsr, denfie! gieror SIReddr
Ud T BRIGA! § AZANT U fhar |

Following scientists of nested units supported in extension activity, trial of technology,
awareness and other programmes:

SWhfeII TR Tropical Tasar :

M AL, wideR AR, aX[a®d, THR EIRETS), WaaR, &3S,
JRIUST (@HIfeem); S AT, 8NI3Nd., SFEAYR (BTATG); TULATS, 8NS3Ad., WeRT
(TERTS); & AAMRRV 4, AXI3Nd., aRI (T, RO $AR, W4 vd aifae,
TPRR  (ARGUS); e HAR, afdd, Rai—aror (airTe), R I, 3fdd, BT
(af¥e¥ &Te); M o M, Sifd®, el (SR Te);

Ram Nagina, Shantakar Giri, RSRS, Dumka (Jharkhand); P.K. Kar RSRS Baripada (Odisha)
G.P. Mahobia, RSRS, Jagdalpur (Chhattisgarh); A.P. Bagde, RSRS, Bhandara (Maharashtra); K.V.
Satyanarayana Rao, RSRS, Warangal (Telangana); Niranjan Kumar, P4 and REC, Chakradharpur

(Jharkhand); Dinesh Kumar, REC, Seoni-Champa (Jharkhand); Suresh Rai, REC, Kapistha (West
Bengal); Ram Lakhan Ram, REC, Robertsganj (Uttar Pradesh).

MG (Sﬂ'cﬁ ) 9%/ Temperate (Oak) Tasar:

A UIfeldTdl, UUATHA!, SIXSAD, WHdd (STRIETS); SHawtd fdasmmed,
3Mfas, aTeEyR (fRATae Us);

Somesh Paliwal, A.S. Verma, RSRS, Bhimtal (Uttarakhand); Jagadjyoti Binkadakatti, REC,
Palampur (Himachal Pradesh).

IWHEEENT Ul 4 TER USTHH &% / Tropical P4 Tasar Breeding Station: f&=IeT HAR, I
T, @ 4 TR YS9 B, HIRT (BATE); FRA AR, U 4 TER Yol dws, dshe
RR (GREUE); eTd@R fAIR, @ 4 TR Yo+ B, gADT FIRETS);

Dinesh Kumar, Ram Nagina, P4-Tasar Breeding Station, Katghora (Chhattisgarh); Niranjan
Kumar, P4-Tasar Breeding Station, Chakradharpur (Jharkhand); Shantakar Giri, P4-Tasar Breeding
Station, Dumka (Jharkhand).
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2.1 SRl TR

TROPICAL TASAR

211 Ui ademr
Trial of Technology:

Urenfra! 1 : IR TR WM |EH WICIR—14 &1 Jeid=
Technology 1: Evaluation of improved tasar silkworm line CTR-14

ACRIR—14 I9d TR WHBIC AT BT IgIHR W BHIcua  aRSerd,
JRIUST, GADI, MR, SGAYR Ud IR, 3Afdd, HUSI, gcaisl d HearT H fHar i |
AR—2.1 # YR e | I8 dahd fAear & f& i uredl § Widiam—14 o o
T | JEeR frTes qer

Multilocational trial rearing of CTR-14, an improved tasar silkworm line was conducted
at RSRS Baripada, Dumka, Bhandara, Jagdalpur and Warangal, REC Kapistha, Robertsganj and

Katghora. Data presented in Table 2.1 indicate that all parameters showed better performance over
control.

Table 2.1: Evaluation of improved tasar silkworm line CTR-14

CTR - 14 (Source : CTR&TI Ranchi)

SL Name of the No.of Hat. Lar.val Weight of C'o coon f:i(l)lcg(if)n :::ﬁlle Shell

No. State Centre dfls | Fec. % Period | matured | Yield/ Weight Weight Ratio %

reared (Days) |larva (g) |dfl
(gm) (gm)

First Crop
1 | OD | RSRS, Baripada 100 | 200/ 80 27 35.78 45.40 11.75 1.25 10.64
2 | JH | RSRS, Dumka 50 |200| 85 37 41 56.60 11.60 1.95 16.81
3 | MH | RSRS, Bhandara 100 | 200| 68 33 32.70 39.00 11.13 1.44 13.02
4 | CG |RSRS, Jagdalpur 100 | 200{ 58 33 38 34.00 12.57 1.41 11.21
5 | AP | RSRS, Warangal 100 | 200{ 95 33 39 21.22 11.33 1.165 10.28
6 | WB|REC, Kapistha 100 | 200{ 85 32 39.81 19.15 12.23 1.63 13.37
7 | CG | REC, Katghora 100 | 200{ 82 30 38.4 50.00 11.71 1.30 11.10
8 | UP | REC, Robertsganj 100 | 200{ 75 37 39 17.35 11.45 1.50 13.10
9 | JH | REC, Hatgamharia| 100 | 200| 95 32 43.6 26.00 11.10 1.38 12.40

DABA BV (Control) (Source : OWN): First Crop
1 | OD | RSRS, Baripada 100 | 200 80 27 34.60 45.20 11.50 1.20 10.37
2 | MH | RSRS, Bhandara 100 | 200 58 37 32.11 32.00 10.49 1.32 12.62
3 | CG |RSRS, Jagdalpur 100 | 200 74 33 40 40.00 11.67 1.36 11.65
4 | AP | RSRS, Warangal 100 | 200{ 92 35 39.50 15.62 11.84 1.230 10.38

P TR ST TG TRIET0] He

Central Tasar Research and Training Institute



a1ffe uferdg=1 | Annual Report 2018-19

5 |UP |REC, Robertsganj 100 | 200{ 80 38 37 18.72 9.7 1.3 13.40
6 | WB | REC, Kapistha 100 | 200 82 32 32.19 17.91 11.47 1.33 11.64
7 |CG |REC, Katghora 50 |200f 86 30 36.32 52.00 10.98 1.23 11.20
9 |JH |REC, Hatgamharia| 100 | 200 86 33 42.00 25.10 10.40 1.11 10.60
Mean over Places
CTR-14 94.44 | 200| 80.33| 32.67 38.59 34.30 11.65 1.45 12.44
Daba BV (Control) 93.75| 200| 80.50| 33.13 36.72 30.82 11.01 1.26 11.48
Gain over Control (%) 0.74 10.00f 0.73 | -1.38 5.10 11.30 5.87 14.86 8.31
Second Crop
1 [{OD |RSRS, Baripada 50 |200f 76 38 37.6 43.20 11.90 1.85 15.54
2 |JH |RSRS, Dumka 50 |200f 85 37 41 56.6 11.60 1.95 16.81
3 | MH | RSRS, Bhandara 50 |200f 85 52 41.52 66.6 13.97 1.85 13.30
4 |CG | RSRS, Jagdalpur 50 |200| 85 38 38.05 55.00 12.52 1.83 14.68
5 | AP | RSRS, Warangal 100 | 200/ 85 42 40.50 55.50 11.34 1.705 15.02
6 | WB | REC, Kapistha 50 |200/ 86 42 40.82 51.20 14.16 2.07 14.64
7 | CG | REC, Katghora 50 | 200| 89 38 33.4 46.00 12.11 1.62 13.38
8 |UP | REC, Robertsganj | 100 | 200{ 78 51 40 69.00 11.50 1.40 12.17
9 |JH |[REC, Hatgamharia| 100 | 200| 98 42 48.00 55.3. 11.80 1.99 16.80
DABA BV (Control) (Source : OWN): Second Crop
1 [OD |RSRS, Baripada 50 | 200| 74 38 36.80 40.40 11.54 1.72 14.90
2 |JH |[RSRS, Dumka 50 | 200| 83.66| 38 39 45.4. 11.27 1.72 15.29
3 | MH | RSRS, Bhandara 50 | 200| 87 54 39.5 65.26 13.69 1.78 13.00
4 | CG |RSRS, Jagdalpur 50 | 200| 89 45 35.87 48.00 12.36 1.75 14.21
5 | AP | RSRS, Warangal 100 | 200| 82 44 36.25 54.95 11.28 1.72 15.20
6 | WB | REC, Kapistha 50 | 200 80 42 35.12 44.40 13.41 1.86 13.85
7 | CG | REC, Katghora 50 | 200 83 38 32.32 60.00 12.98 1.83 14.09
8 | UP | REC, Robertsganj 100 | 200| 75 50 38 50.00 11.0 1.30 11.82
9 |JH |REC, Hatgamharia| 100 | 200| 96 43 47.00 47.00 11.10 1.64 12.00
Mean over Places
CTR-14 66.67 | 200| 85.22| 42.22 40.10 55.38 12.32 1.81 14.70
Daba BV (Control) 66.67| 200| 83.30| 43.56 37.76 50.60 12.07 1.70 13.82
Gain over Control (%) 0.00 | 0.000 2.31 | -3.06 6.19 9.44 2.09 6.19 6.42
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YR 2 : TR T Ui & foly W (391 o1 @R 3R U ded Y= 3l
fapra

Technology 2: Development of in situ soil health and nutrient management for tasar food
plants

Jfde, IRRIA

I &A1 § TR ol WRY U4 UIdh Yaed & [dbrd & Yars el & dsd
qof SUS UG TR NIHPIE HIcuTa Sl —

1. AT eTs UNIeTuT oI : E S

2 Dlicure AH : I g9 wde, 2018

3. gieT &1 9 U9 9l 907 JHR : &.ara=erar

4, DIl TR NIHDIC DI USTIiT : <rar fg mdigel Sust (for.amH)
At REC Bangriposi

Data on leaf yield and tasar silkworm rearing under field trial of Development of in-situ soil
health and nutrient management in tasar growing areas

1. Location of field trial conducted : Chadheipahadi village
2. Rearing Season : II BV crop, 2018
3. Plant Name and Type of plantation : T. tomentosa
4. Race of tasar silkworm reared : Daba BV
Table: 2.2 Leaf Yield in Kg at REC Bangriposi
A Leaf Yield (in kg):
Sl.No. Treatment Control
1 4.02 3.96
2 4.11 3.96
3 4.2 3.90
4 4.54 3.6
5 4.3 4.02
6 4.00 3.76
7 3.98 4.00
8 4.03 4.03
9 3.8 391
10 4.04 3.84
Mean 4.10 3.90
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Table: 2.3 Assessments on Cocoon Parameter at REC Bangriposi

B. Assessment on cocoon parameter: Cocoon weight (in g)

Treatment Control
Sl No.

Batch I |Batch II | Batch III| Batch IV| Batch V | Batch I | Batch II | Batch III| Batch IV| Batch V

11.60 11.80 12.10 12.50 11.80 11.20 11.50 12.10 11.32 11.75

12.10 11.90 12.25 12.10 11.85 11.40 11.20 11.52 11.90 11.85

11.80 11.70 11.80 12.00 11.50 11.70 11.60 11.78 11.10 11.88

11.50 12.10 11.60 12.20 11.58 11.50 11.10 11.75 11.42 11.54

11.70 12.20 11.90 11.70 11.90 11.70 11.80 12.10 11.25 11.20

11.70 11.75 12.10 11.80 11.86 11.45 11.45 11.10 11.50 10.75

12.10 12.20 12.00 11.50 12.40 11.62 11.54 11.15 11.30 10.65

11.65 11.50 12.20 11.65 12.20 12.10 11.35 11.25 11.20 11.02

O| 0| | O\ G| ix| W~

11.75 11.60 12.10 11.75 12.15 11.30 11.85 11.50 11.42 11.16

10 12.20 12.00 11.70 11.92 12.00 11.80 11.70 11.10 10.85 10.82

Mean 11.81 11.87 11.97 11.91 11.92 11.57 11.51 11.53 11.32 11.26

C. Assessment on cocoon parameter: Shell weight (in g)

Treatment Control
SI. No.
Batch I |Batch II | Batch III| Batch IV | Batch V | Batch I |Batch II | Batch III| Batch IV| Batch V
1 1.65 1.70 1.64 1.70 1.64 1.61 1.52 1.54 1.60 1.52
2 1.54 1.65 1.58 1.65 1.58 1.54 1.60 1.50 1.49 1.48
3 1.55 1.66 1.60 1.63 1.60 1.55 1.45 1.60 1.53 1.50
4 1.70 1.58 1.65 1.57 1.65 1.60 1.51 1.61 1.50 1.45
5 1.58 1.60 1.72 1.56 1.60 1.54 1.60 1.56 1.51 1.54
6 1.56 1.54 1.70 1.60 1.70 1.56 1.54 1.52 1.50 1.56
7 1.65 1.62 1.55 1.58 1.55 1.62 1.60 1.55 1.48 1.55
8 1.57 1.56 1.66 1.65 1.66 1.52 1.56 1.48 1.61 1.60
9 1.55 1.50 1.68 1.62 1.63 1.50 1.50 1.50 1.52 1.53
10 1.66 1.60 1.61 1.53 1.61 1.64 1.60 1.54 1.53 1.51
Av. 1.60 1.60 1.64 1.61 1.62 1.57 1.55 1.54 1.53 1.52

D. Assessment on cocoon parameter: Pupa weight (in g)

Treatment Control
SL No.
Batch I |Batch II | Batch III| Batch IV | Batch V | Batch I |Batch II | Batch III| Batch IV| Batch V
1 9.48 9.61 9.97 10.30 9.67 9.08 9.47 10.05 9.23 9.73
2 10.07 9.75 10.17 9.96 9.76 9.37 9.12 9.53 8.90 9.86
3 9.78 9.54 9.70 9.88 9.42 9.64 9.64 9.67 9.08 9.87
4 9.33 10.02 9.46 10.13 9.44 9.41 9.10 9.65 9.21 9.60
5 9.63 10.11 9.70 9.65 9.84 9.65 9.69 10.03 9.24 9.17
6 9.66 9.70 9.90 9.72 9.67 9.40 9.40 9.07 9.52 8.67
7 9.97 10.10 9.96 9.43 10.36 9.51 9.43 9.11 9.32 8.60
8 9.62 9.44 10.05 9.52 10.05 10.07 9.30 9.26 8.88 8.91
9 9.72 9.60 9.94 9.64 10.04 9.32 9.86 9.51 9.10 9.14
10 10.02 9.90 9.60 9.90 9.92 9.64 9.63 9.06 8.84 8.81
Av. 9.72 9.77 9.84 9.81 9.82 9.51 9.46 9.49 9.13 9.23
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E. Assessment on cocoon parameter: Shell Ratio (%)

SL N Treatment Control

"o Batch I |Batch II | Batch III| Batch IV| Batch V | Batch I | Batch II | Batch III| Batch IV | Batch V
1 14.22 14.41 13.55 13.60 13.90 14.38 13.22 12.73 14.13 12.94
2 12.73 13.87 12.90 13.64 13.33 13.51 14.29 13.02 13.67 12.49
3 13.14 14.19 13.56 13.58 13.91 13.25 12.50 13.58 13.78 12.63
4 14.78 13.06 14.22 12.87 14.25 13.91 13.60 13.70 13.37 12.56
5 13.50 13.11 14.45 13.33 13.45 13.16 13.56 12.89 13.42 13.75
6 13.33 13.11 14.05 13.56 14.33 13.62 13.45 13.69 13.04 14.51
7 13.64 13.28 12.92 13.74 12.50 13.94 13.86 13.90 13.10 14.55
8 13.48 13.57 13.61 14.16 13.61 12.56 13.74 13.16 14.64 14.52
9 13.19 12.93 13.88 13.79 13.42 13.27 12.66 13.04 13.67 13.71
10 13.61 13.33 13.76 12.84 13.42 13.90 13.68 13.87 14.10 13.96

Av. 13.55 13.48 13.70 13.52 13.59 13.57 13.47 13.36 13.51 13.50

3fdd, Hiusar

TR AT Rl & ol 731, 9aT ey iR UNdh Ya= & [Jhr & ded SUaR & &7
HSET A A & 50 SUHUS BT U haT 77 3R €1 6 O & 50 SITHTA. (FF0T) B T AR
feen—FSel & SR s7—Ic 9ul Sial TRervr iR a1 qIRer & auf STt H dleura fdar |
Pl UGS & MbeT & d1a I8 UK AT fob S1a1 1 4 S7—IC, auT STet TRET & el Susl /
S Th Ud, Thdl Plad R AR dHad 4R 9gM # Sa1 1 1 FRE0 &) Joi # d8ar urm 127 |

REC Kapistha

Under development of in-situ soil health and nutrient management for tasar food-plant,
rearing of 50 dfls of Daba BV as treatment and 50 dfls of Daba BV as control were reared in in-situ
rain water conservation and without in-situ rain water conservation following the mechanism and
guidelines. After assessment of cocoon characters, it was found that Daba -BV reared under in-situ
rain water conservation performed better in enhancing yield / dfl, Single cocoon weight and shell
weight in comparison to Daba BV control.

Table 2.4: Comparative study of Daba BV under with and without in-situ rain water
conservation reared in second crop at REC, Kapistha

sl 2nd crop, 2018
No. Character DABA (BV) Control (without in-situ | DABA Treatment (with in-situ Rain
Rain Water Conservation) Water Conservation)
1 | No. of dfls brushed 50 50
2 | Fecundity (No.) 200 200
3 Date of Hatching 22.09.18 to 24.09.18 22.09.18 to 24.09.18
4 | Hatching % 80 82
5 |Pupation % 88 87
6 | Good Cocoon Harvested 1920 2070
7 | Flimsy Cocoon Harvested 300 240
8 | Total Cocoon Harvested 2220 2310
9 | Yield/dfl 44.40 46.20
10 |Larval duration (days) 42 42
11 | Weight of matured larvae(g) 35.12 37.56
12 | Single Cocoon weight 1341 14.13
13 | Single shell weight 1.86 2.06
14 | Shell Ratio % 13.85 14.55
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Table: 2.5: Replicated data of Daba Control and Daba (in situ rain water conservation) reared
at REC Kapistha during 2018

Crop |Ecoraces Replication | Cocoon weight (g) | Shell weight (g) | SR (%)
R1 12.71 1.80 14.16
R2 13.60 1.89 13.90
DABA:BV Control
R3 13.92 1.88 1351
Average 13.41 1.86 13.85
2™ crop
R1 13.94 2.06 14.81
R2 14.84 2.20 14.85
DABA: BV (in situ rain water conservation)
R3 13.60 1.90 13.99
Average 14.13 2.06 14.55

UrEnfa! 3 : B wel (a1 3fE7) HefieR @ yavud @ forg T snenRa desmers
Technology 3: Neem based pesticide for the management of Bark eating caterpillar

BTl W dTel (@Td $fST) dexfUeR & = & fory FiF menRa dlerrs vt
FFATT & feen—Fcwl & JFAR dIR fHAT 11 o 3R 3R THR.UA, INIUET, SRR,
GAD], AR, WeRT 3R REH, HiuwT, Riasi—arr § diei W ganT fBar 1 o &Rk g8
BTl WM Tl (@D $fT) DefUeR &I AR | YHTdT grIT 747 o |

Neem based pesticide for control of bark eater was prepared as per the guidelines of
Entomology section and applied to plants in RSRS Baripada, Jagdalpur, Dumka, Warangal,
Bhandara and Rec Kapistha, Seoni-Champa and it was found to be effective in killing bark eaters.

2.1.2 UX® HRIFH / Motivational Programmes:

S8 U4, B AT Swihfcddia ghrgdl g 77 U BRIHH (36 T R,
17 U3 fead, 12 o9& fead 10 SIeadd] BRIGA Ud 02 & Hell a1 $ud fHe—
FE—ve) rmaifoTd fhy U R+ 5009 fami 7 wRT forar | sma-aR R&re @1 fdaxor
ARU—2.6 H TR AT AT & | 39 HRIDHH! BT YD HRI—TISHT & AR (AT 3refier
SHISAl & Ifavid AT fhar 1T |

Tropical units under CTR&TT organized 77 motivational events (36 Group Discussions, 17
Field Days, 12 Farmer Days, 10 Awareness Programme and 2 Krishi Melas or Farmers Meet cum
Exhibition) in which 5099 farmers participated. Event wise break-up of records are presented in
Table 2.6. These programmes were organized under different nested units as per annual action plan.
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2.1.3 : BT B TDHIgd YUl Pl TR /Transfer of Integrated Package of Rearing

IR AT Grenfifedt aer— i) d™erd de & AT diel 9T i) 1id Y b
FRIFT 8 A4 JMETRT BIeArRl (sroiexfded) i) SwH Jol Iaare g 1.5 Tl JRAT BT
ol fe@da Td iv) TR WMEdIE & I B R T ol TRBE ASHled (TavayH)
Td Sl geT &1 uviig fFsdra dI Hicuredd &I Yobidhd Joel (JMSURIR) & |1 e
fpar a7 don 52 AR fHami &1 exaiaRd &< & forg yomelt # wnfier fovar ar | g4
frfed fhaml & v vd fgdi 5 B9d dledred, 4ol Iadred vd fgdia vd g
IIATYD HHA BICUTel BT AIeToT fhar a7 (FRf—2.7) |

Central Tasar Research and Training Institute Four proven technologies viz., i) Chawki
garden with nylon net, ii) Application of neem based insecticide (Azadirachtin) for control of
gall infestation, iii) Foliar spray of 1.5% urea for quality leaf production & iv) Foliar spray of leaf
surface microbes (LSM) and Jeevan Sudha for control of tasar silkworm disease were combined
into Integrated Package for Rearing (IPR) and were incorporated in the package for transfer to the
adopted farmers. The seed crop (I/II) rearing, seed production and commercial (II/III) crop rearing
of these adopted farmers were monitored (Table-2.7).

i AR $YP WR W 96 B HIcurad Bl fsa1e/Performance of Seed Crop Rearing
at Adopted farmer’s level:

Table 2.7 Performance of Seed Crop Rearing at Adopted farmer’s level by tropical tasar units
during 2018-19

SL No Name of the |No. of |No. of dfls | No. of Cocoon |Cocoon Cocoon Shell Silk Ratio
" 77| Centre Farmers | reared Produced Yield/dfl | Weight (g) | Weight (g) | %

1 RSRS, Dumka 12 1400 31790 22.71 9.40 0.92 9.77

2 RSRS, 114 46532 1038105 22.31 9.30 0.96 10.32
Bhandara

3 RSRS, 40 8000 313000 39.12 11.07 1.19 10.74
Warangal

4 RSRS, 101 20300 6,24,500 30.76 12.29 1.79 14.56
Jagdalpur

5 REC, Kapistha| 123 16900 6,21,700 37.46 --- - ---

6 RSRS’ 100 15,000 7,88,100 52.54 10.52 1.47 13.97
Baripada

7 REC, oo 50 20,000 855200 42.76 11.10 1.57 14.14
Bangriposi

Sub Total/Mean 540 128132 2238095 35.38 10.61 1.32 12.41
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ii. SUMBCTIT TR SHITAT B A Y 2018—19 B IR HYD WX IR ATATRID HRIcl DicdTer

&1 fAwaE /Performance of commercial crop (II/III) at adopted farmers’ level under
tropical tasar units during 2018-19

FAATI® BHA b QR 2 &I M UG L sl Ud 2 JqAgE R
@i @ 219 fHAMI & §RT §f 39,285 A, BT diedTad fbar 71 {79 37.34 B /.
9. P TR A 14,52,887 B ITed g (ARUM—2.8) |

During commercial crop, a total of 39,285 were reared by 219 farmers of 2 RSRS and 2 REC
which produced 14,52,887 cocoons @ 37.34 cocoons/dfl (Table 2.8).

Table 2.8 Performance of commercial crop (II/III) at adopted farmers’ level under tropical
tasar units during 2018-19

SL No. Name of the No. of Commercial | No. of dfls | No. of cocoon |Yield/ |SCW |SSW SR %
Centre Rearers reared harvested dfl (gm) |(gm)

1 RSRS, Dumka 04 400 14,400 36.00 9.94 | 1.08 | 10.82

2 REC, Robertsganj 50 10000 5,39,627 53.96 10.35 | 1.26 | 10.35

3 REC, Kapistha 105 16885 6,43,860 38.13 - - -

4 RSRS, Warangal 60 12000 2,55,000 21.25 -- -- --

Sub Total/Mean 219 39,285 14,52,887 37.34 | 10.15| 1.17 | 11.53

IS A B QAR I &3 YR TG AT Dl Td Yo e IR
Dal B 5295 [HAMI & §RT B 577,074 AJ D BT dledra fbar 11 {51 29.78 B4/
AT B & W 20631940 DI IAd U (ARON—2.9) |

During commercial crop, a total of 5,77,074 dfls were reared by 5295 Non Adopted Farmers
of 3 RSRSs and 1 REC which produced 2,06,31,940 cocoons @ 29.78 cocoons/dfl (Table 2.9).

Table 2.9: Performance of commercial crop (II/III) at non adopted farmers’ level under
tropical tasar units during 2018-19

Sl. | Name of the No.of No.of dfls | No. of Cocoon|Cocoon |Cocoon Shell Silk
No. | Centre Farmers (AR) | reared Produced Yield/ dfl | Weight (g) | Weight (g) | Ratio %
1 | RTRS, Jagdalpur 15 3000 1,04,680 34.89 10.73 1.60 14.91
2 RTRS, Bhandara 05 1470 31260 21.26 8.96 0.91 10.16
3 RTRS, Warangal 293 74000 19,00,000 25.67 11.87 1.46 12.29
4 REC, Kapistha 4982 498604 1,85,96,000 37.29 -- -- -
Total/ Mean 5,295 5,77,074 | 2,06,31,940 29.78 10.52 1.32 12.58
P TR ST TG TRIET0] He
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214 SUTHICEN AR P §RI WHDIC 91 STEH Td SIAT [ Silkworm Seed Production
and Utilization by Tropical Tasar Units

ARUMI—2.10 H UG 3ffbel A Heva Aerar 8 fb Swrbleddia Tar ghrsdl gRI 51,246
It DIl o1 gfRReror fHar R f=H 4 35,869 DIl I AR Ufhar & fofg 3@ 1T | 394
7.481 © DIATRIGA. UM H 5734 JNH . DI Il 83T | $7H A 3,445 JNH . DI YL
AT @I &1 T8 UG 2,280 AFF. BT ITIRT PR Pledres & forg far war | sifes o
Hebd ferdr & fb 31.54 fcerd qRReror &ifd g8 | &IXS.3d., aRT H 3ffeian gRRemor &fd
40.35 URIEIA g8 | STafd &IX3.31d., GADGI H SHd! Ufcrerdar 12.92 off |

RSAT FHT—=#dT § 950 PId BT 41 & IFUTT H 250 SITHUSA BT ScUTGT B
& forg HQmed fpar o |

Data presented in Table 2.10 indicate that 51,246 seed cocoons were preserved by tropical
tasar units, out of which 35,869 cocoons were subjected to grainage operation, which produced
5,734 dfls with an average cocoon-dfl ratio of 7.48:1. 3,445 dfls were supplied to farmers and 2,289
dfls used for departmental rearing. Data indicate that there was an average preservation loss of
31.54%. RSRS, Warangal showed maximum preservation loss of 40.35 %. Preservation loss at RSRS,
Dumka was lowest at 12.92% (Table - 2.10)

At REC Seoni-Champa 950 Cocoons were processed to produce 250 dfls at a ratio of 4:1 to
be used for departmental rearing.

Table 2.10 Seed production, procurement and utilization by tropical tasar units during
2018-19

Sl. | Name of . e .
No.| RSRS Dfl Preparation Dfl Utilization
Cocoon |Cocoon |Preser- | Dfl Cocoon/ | Dfl Total |Dfl Dfl
Preserved| Processed | vation |Prepared | dfl Procured |Stock |Supplied | Kept for
(No.) (No.) Loss ratio from Sister own
(%) Unit Rearing
1. |Bhandara 18791 11816 37.12 1870 6.32 -- 1870 1470 400
2. |Baripada 13425 8840 34.15 604 14.64 -- 604 -- 604
3. |Jagdalpur 2311 1545 33.15 200 7.73 --- 200 -- 200
4. |Dumka 13470 11730 12.92 2600 4.51 -- 2600 1800 800
5. | Warangal 3249 1938 40.35 460 4.21 -- 460 175 285
Total/Mean 51246 35869 31.54 5734 7.48 5734 3445 2289
Sl.No. | Name of REC | Dfl Preparation Dfl Utilization
Cocoon | Cocoon Pre.ser— DA Cocoon/ DAl Prqcured Total | DA DAl Kept
Preserved| Processed | vation Prepared| dfl ratio from Sister Stock| Supplied for own
(No.) (No.) Loss (%) P Unit PP Rearing
1. Seoni-Champa 1000 950 5.00 250 4.00 -- 250 -- 250
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215 TR Y&= ¥ WM $icure/ Silkworm rearing at departmental farms

QUIGCddT §HISAT ERT Gl 3,574 JAHAA. BT DUl fBaT TAT Td 3539 B/
RIFF. B &R F 1,222,423 Bl Bl Helg Pl s | [ Yhdl AT 4R, Hdd AR Td VH
TFUTA Uf=IadT LT 10.37 UM, 1.32 UM T4 12,66 Ufawrd o | (ARU—2.11) |

A total of 3,574 dfls were reared by all the tropical units and harvested 1,22,423 cocoons
@ 35.39 cocoons/dfl. Average single cocoon weight, shell weight and SR% were 10.37 g, 1.32g and
12.66 % (Table 2.11).

Table 2.11 Performance of silkworm rearing and cocoon production at tropical tasar units
during 2018-19

SL. Name of the No. of dfls |Hatching | No.of cocoons Cocoon SCw SSw SR %

No. |Centre reared % produced Yield/ dfl |(gm) (gm)

RSRS

1 Dumka 800 83.00 18300 22.88 8.97 0.90 10.03

2 Baripada 604 68.70 27952 46.28 10.33 1.20 11.48

3 Jagdalpur 200 64.50 1945 9.73 9.58 1.57 16.38

4 Bhandara 400 70.50 15497 47.20 9.16 0.92 10.00

5 Warangal 285 82.00 1721 6.03 7.67 1.04 13.58

Sub-Total/Mean (X) 2289 73.74 65415 26.42 9.14 1.13 12.29

REC

1 Kapistha 350 83.00 10796 30.85 13.08 1.79 13.69

2 Robertsganj 400 77.00 14210 35.53 10.91 1.38 12.60

3 Seoni-Champa 535 82.20 32002 59.82 10.79 1.36 12.59

Sub-Total/Mean (Y) 1285 80.73 57008 44.36 11.59 1.51 13.02

Total (X+Y) 3574 77.24 122423 35.39 10.37 1.32 12.66
2.2 9w (30® ) IR

TEMPERATE (OAK) TASAR

221 ISP IJCUEY HRIFH / Farmers Adoption Programme

3Ad TR H FEPRI Wpid & e & forw fiawr &5 & a9g d<i grl
U] SXATAROT BIRIHH & Aid fBAMl BT SAfed fhar a7 | 59 SriHd & Faiid Bl
83 foharl &l Af[fad fobam AT | gt SIfEd 83 fHAMl §RT 15 B & SR &3,
&, HdTe, Td Y&, IR §RT Gl 18,606 U.Hq.A. BT dbicdTe fhar a1 RTde Herany
36.43 BN /MHF. Pl &R I Bl 577,522 DIAI DI IedTa g3l (ARON—2.12) |

For development of cooperative culture in oak tasar, farmer's adoption under technology
transfer programme was taken up by the nested units of CTR&TI at temperate zone. A total of
83 farmers were adopted under this programme. A total number of 18,606 dfls were reared by 83
adopted farmers and 3 Non Adopted farmers of RSRS, Bhimtal, RSRS, Imphal and REC, Palampur
respectively who reared 18,606 dfls to produce 5,77,522 cocoons at the ratio of 36.43. (Table - 2.12)
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Table 2.12 Performance of seed crop rearing at adopted farmer's level during 2018-19

Sl. | Name of the |No.of |No. of dfls | No. of ocoons | Cocoon |Single Cocoon | Shell Shell Ratio
No | Centre Farmers |reared produced Yield/df1 | weight (g) weight (g) | (%)

1. | RSRS, Bhimtal 15 800 48,372 60.47 7.22 0.73 10.16

2. | RSRS, Imphal* 65 17350 5,20,565 30.00 7.10 0.70 9.85

3. |REC, Palampur 3 456 8,585 18.82 5.10 0.52 10.19
Total/Mean 83 18606 5,77,522 36.43 6.47 0.65 10.04

*RSRS Imphal till October 2018.

2.2.2: YR BRIHH/Motivational Programmes

AT SHTSAT §RT 15 R BRIHH (7 T gR==l, 4 ved faw, 3 T faaw v 1
s Fett / fora e —g—ueei) &l Jmared fdhar a1 5=+ 1085 fhart =1 v forar |
AR Rprs &1 faaReT IRo—2.13 # AT TAT 2| 59 BRIBAT BT db BRI—ITSTAT
@ it A= sefivRey sorsdl gIRT AT fbar 1 |

Temperate units organized 15 motivational events (7 Group discussions, 4 Field day, 3
Farmers day and 1 Kisan mela/Farmer’s Meet-cum-Exhibition, in which 1085 farmers participated.
Event wise break-up of records are presented in Table 2.13. These programmes were organized
under different nested units as per annual action plan.

Table 2.13 Details of motivational programmes organized by temperate units during 2018-19

Name of , Farmers’
i[l(; the lG)::cqu; sion Field Day f)zrmers ?yoaii';if’ie Meet cum Total
‘| Centre y g Exhibition
Far- Far- Far- Far- Far- Far-
Event mers Event mers Event mers Event mers Event mers Event mers
1. RSRS’ 03 87 02 85 02 78 - - 1 115 08 365
Bhimtal
2. RSRS, . 02 75 01 102 - - - - - - 03
Imphal
2. REC, 02 39 01 24 01 26 - - - - 04 89
Palampur
Total 07 201 04 211 03 104 - - 1 115 15 1085

*RSRS Imphal till October 2018.

50 P TR ST TG YRRIET0] He

Central Tasar Research and Training Institute




if¥s ufcrdest | Annual Report 2018-19

223 HUH WR IR AGANIS Bl DHICUTAd Bl f1sq18 / Performance of Commercial Crop
Rearing at Farmer's level

Y 2018—19 & QR &XI3Nd., $HBIG & 3cid 35 fbAMI 7 3500 NHGA. BT
AATTS: HHA DU [HAT Td 518 PR /A, Bl & ¥ 18125 DAl Pl Bl I |
T Uobel BINAT 9R, Uhel dhad WR Ud XM UTd Ufcrerd e 6.89 U4, 0.68 U9 Td
9.87 TfTerd o |

During 2018-19, 35 farmers under RSRS, Imphal conducted commercial crop rearing of
3,500 dfls and harvested 18,125 cocoons @5.18 cocoons/dfl. Average single cocoon weight, single
shell weight and SR% were 6.89 g, 0.68 g and 9.87 % respectively.

224 faf=1 NAT TER SHISAT ¥ 3P T/ WH Dicureld o1 99187 / Performance of Oak
Tasar Silkworm Rearing at Different Temperate Tasar Units during 2018-19

Hfiarer el gRT S MR Uers # @el 10,363 A, BT dicdled fdhar 11
Td 2415 B /UG, DI &R Y 2,50,260 DI DI Helg DI T3 | AT Yhel BT TR, Yol
Had IR UG YT AT Ui S 6.51 U1, 0.68 ITH TG 10.39 Uferd o (ARUN—2.14) |

Total of 10,363 dfls were reared by temperate centers in their departmental farms and
produced 2, 50,260 cocoons @24.15 cocoons/dfl. Average single cocoon weight, single shell weight
and SR% were 6.51 g, 0.68 g and 10.39 % respectively (Table 2.14).

Table 2.14 Performance of Oak tasar silkworm rearing at departmental farms of temperate
tasar units during 2018-19

Sl. | Name of the | No. of dfls | No. of Cocoons | Hatching | Cocoon | Single Cocoon |Shell Shell

No | Centre reared produced (%) Yield/dfl | weight (g) weight (g) | Ratio (%)
1. |RSRS, Bhimtal 990 43,609 55.20 44.05 6.38 0.63 9.87

2. |RSRS, Imphal 7,664 1,67,171 70.20 21.81 7.01 0.70 9.99

3. |REC, Palampur 1,709 39,480 53.00 23.10 6.14 0.70 11.40
Total/Mean 10,363 2,50,260 59.47 24.15 6.51 0.68 10.39

#RSRS Imphal Shifted Under Control CMER & TI Ladoigarh w. e. f. October, 2018

2.25. 3P TR WHHIC Il IdTS, W Td 3TN / Oak Tasar Silkworm Seed Production,
Procurement and Utilization\

AT SHISAT §RT 2018—19 B AR 410692 ISl BT BT URRET fHAT 11§79 |
84339 Pl BI FAEA fHAT TAT| $8I 6.78:1 BIARNH T S A 12435 NG, TAR AT
(ARON—2.15) | 12435 AFF. | 7367 AFA. DI 3MYRT B Ts Td 5068 NG BT AT
PICUTA & oI IUIRT fham T |

During 2018-19 a total of 4,10,692 seed cocoons were preserved and processed 84,339
cocoons by temperate units. They have prepared 12,435 dfls with cocoon: dfl ratio of 6.78:1 (Table
2.15). Out of 12,435 dfls 7,367 dfls were supplied and 5,068 dfls were used for departmental rearing
(Table 2.15)
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2.15: Oak Tasar seed production, procurement, and utilization by different temperate tasar
units during 2018-19

Sl. | Name of . e .
No.| Centre Dfl Preparation Dfl Utilization
Preser- Dfl Dfl
Cocoon Cocoon vation |Dfl Cocoon/ | Procured |Total | Dfl Kept
Preserved | Processed K . .
(No.) (No.) Loss | Prepared |dfl ratio | from Sister | Stock | Supplied | forown
i - (%) Unit Rearing
1. RSRS --- 49529 -- 4150 11.93 - 4150 2100 2050
Bhimtal
2. RSRS " 386942 25000 4.65 6181 4.05 ---| 6181 4500 1681
Imphal
REC
3. 23750 9810 56.69 2104 4.66 -- 2104 767 1337
Palampur
Total/Mean 4,10,692 84,339 30.67 12,435 6.78 -- 12,435 7,367 5,068

*RSRS Imphal Shifted Under Control CMER & TI Ladoigarh w. e. f. October, 2018

23 SUHCITRT T—4 TR Uoia4 D=l 1 Tfafaferar

ACTIVITIES OF TROPICAL P-4 TASAR BREEDING STATIONS
23.1 fI9RT Sreure/Departmental Rearing

W4 (F9ST) HTHRT §RT 2018—19 & SR el 500 RLHF. B dHlcdrel fbar 11 va
79.02 B /INHF. B &R I 39,510 PIAl B HTlg DI g | BT R, Had AR Ud N U
SHHT: 1091 UTH, 1.38 U Td 1267 ufcrerd o | 94 (fGus), I@eRYR 7 Gl 400 AFA. Bl
HIcUTer fhaT Td 4500 B /A D B X F 18,000 PIAI DI HTe @l | DIAT IR, B
YR Td e 3UT HH: 11.28 UM, 1.40 UM Td 12.41 Ufaerd o | 94 (wsi), gaa1 5 g
250 JHF. BT DU [BAT T 38.15 DI /UG 9. B &R A 9,538 PIAI DI BHelg DI | BN
YR, ®Had AR Ud N 31UTd HHeT: 11.18 UM, 1.49 UM T4 13.32 Ufwrd o | (ARVI—2.16)

During 2018-19, P-4 (TV) Katgora reared a total of 500 dfls and harvested 39,510 cocoons
@ 79.02 cocoons/dfl (Table 2.16). Cocoon weight, shell weight and shell ratio were 10.91 g, 1.38 g
and 12.67%, respectively. P-4 (BV), Chakradharpur with a total rearing of 400 dfls harvested 18,000
cocoons @ 45.00 cocoons/dfl. Cocoon weight, shell weight and shell ratio were 11.28 g, 1.40 g and
12.41 %, respectively. P-4 (BV), Dumka with a total rearing of 250 dfls harvested 9,538 cocoons @

38.15 cocoons/dfl. Cocoon weight, shell weight and shell ratio were 11.18 g, 1.49 g and 13.32 %,
respectively (Table-2.16).
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Table 2.16: Performance of departmental rearing under tropical P-4 Tasar Breeding Stations
during 2018-19.

irl(;. Name of the Centre Z‘Z;‘Zdﬂs I(L{Z’l;ching g:(;;'l’: C(::icoons 5;::;:;2 i1 SCW (g)| SSW (g)| SR (%)
1. | P4 TBS, Katghora (CG) 500 92.59 39510 79.02 10.91 1.38 12.67
2. | P4 TBS, Dumka (JH) 250 85.60 9538 38.15 11.18 1.49 13.32
3. | P4 TBS, Chakradharpur (JH) 400 88.00 18000 45.00 11.28 1.40 12.41
Total/Mean 1150 88.73 67048 54.06 11.12 1.42 12.80

2.3.2. .4 9O 9191 UG Td MYff / P-4 Tasar Seed Production and supply

2018—19 & SRIF IWHICENT Y4 TER USH Dl -1 53,760 dIo] HIAT BT GARA
BT Ud 5.13 BRI /IH 3. U BT &R 12,088 NG9, TAR fHAT| 579 F 10,938 JA.G. 9. B
YT BT TS UG WY 1,150 A.H D, (TR DIeuras & folg START H AR T (FR0T—2.17) |

During 2018-19 tropical P-4 Tasar Breeding Stations processed 53,760 seed cocoons and
prepared 12,088 dfls @5.13 cocoon/dfl ratio. Out of these, 10,938 dfls were supplied and remaining
1,150 dfls were used for departmental rearing (Table 2.17).

Table 2.17: Seed production and supply by tropical P-4 Tasar Breeding Stations during
2018-19

Dfls Preparation & Procurement Dfls Utilization
Name of the Centre Cocoon Cocoon | Preservation | Dfls Cocoon/ Dfls Dfls Kept for
Preserved | Processed | Loss Prepared dfl ratio Supplied | own rearing
(No.) (No.) (%) (No.) (No.) (No.)
P4-TBS, Katghora 41660 33060 20.64 7788 4.24 7288 500
P-4 TSBS, Dumka 6400 4700 26.56 700 6.71 450 250
P-4 TBS, Chakradharpur 18000 16000 11.00 3600 4.44 3200 400
Total/Mean 66060 53760 19.4 12088 5.13 10938 1150

24 GRA UM G PRIHH (SMSATAN ) B HrAT=<rg=

IMPLEMENTATION OF INSTITUTE VILLAGE LINKED PROGRAMME (IVLP)

TR Faex § I TSI Bl 5T N Qe Ud RSP, /AU bl & AgdNT
I PrIif~ad fHar AT 8| 39 WRAH P g§RT BH NI &I WElfiTd!, Th-dl DIere Tferor,
A BT Hod, URETT RisA vd Wenfal gee ww=l wganT yee fhar mar ¥
SJUfere R1gA. Bl Yl FEd X Fesrerdl vd /Aar giarel auR eHaie di §ied &
ERT B T8 & TT Icurel &1 fAUoe Faverr X S.81.®. /A fd sl grRT & T8 2 | Iuhfeaey
TER SHISAT AINI3A.D., GHDI, IX3.31.B., SHIGAYR, &TX.3.31.%., IRIUST Ud e &R ghigdl
RBAD., YHATA 7 435 fHaA™l & AT AMSAVAY b A1 HRAfad fhar 81 7 fawRid
Wenffhar A o e dRd &1 T8 € difd S96 gRT Sdled Ud IdIehdl d9eTs ol Idb
(AR 2.18) |
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In tasar sector, the scheme has been implemented with the support of DOSs and RSRS/
REC:s. This Institute has provided input which includes low cost technologies, training on technical
skill, cost of dfls, training programmes and technology demonstrations. The required dfls were
supplied by respective DOSs and/or BTSSO and the produce have been marketed by the RSRS/
RECs. Tropical tasar unit RSRS Dumka , RSRS Jagdalpur, RSRS Baripada, and Temperate tasar unit
RSRS Bhimtal have implemented IVLP with 435 farmers. Seven improved technologies have been
transferred to the farmers so as to enhance production and productivity (Table 2.18).

Table 2.18: Rearing and Cocoon production by different units under IVLP

irl(;. Ig::::eof the Crop No. of farmers | No. of dfls reared I(:Z:?r::te d (no.) Cocoon yield / df
A. |Tropical Tasar

1. |RSRS,Dumka |[2nd 100 15,000 7,44,860 49.66

2. | RSRS, Jagdalpur | 1**, 2" and 3" 109 20,400 9,52,200 46.67

3. | RSRS, Baripada | 2™ and 3™ 215 34,700 17,45,096 50.29

Sub Total / Mean (A) | --- 424 70,100 34,42,156 48.87

B. |Temperate Tasar

1. |RSRS Bhimtal | Spring 11 550 34,250 62.27
Sub-Total/Mean (B) |--- 11 550 34,250 62.27

Total / Mean - 435 70650 3476406 55.57

25 A IR-TSA{IE] &1 A0, YO TG AP H0l

CONSERVATION, MULTIPLICATION AND POPULARIZATION OF LOCAL

ECORACES

HXIBAD. Bl AR 39 FRIFHA & AT &I WH IATE FHI Deal gRI
i & dra I IR—USTRl & HREvT, WO Td ATBiRIGROT BT SR SR @] 17 |
9 PRIHH & AT X I31D, GABI b gRI SIREVS & (hAMI DI ARET TIR—ISIT &
1800 R.HT. Td &N3.31.%., HSRT §RT HSRTS A2 fhAMI §RT 1470 J.H A BT YT BT
TS | fIRS31B. IR gRT W UIR—USINT AT bl & AT&Bad 175 .G, Bl ML
SRR fhAMl BT faam 1| o=y gprsal o 1 o+ el § uIR—ySIiodl & urgelerdd
P R e (IRM-2.19) |

Under this mandated programme of RSRS, units continued the programme by multiplication
and popularization of local ecorace among farmers. Under this programme RSRS, Bhandara
supplied 1,470 dfls of Bhandara Local ecorace to the adopted farmers and RSRS, Dumka supplied
1,800 dfls of Sarihan Local ecorace to farmers of Jharkhand. However, RSRS, Warangal supplied
175 dfls of Andhra local to the farmers. Other units built up the population base of ecoraces of their
area (Table 2.19).

54 P TR ST TG YRRIET0] He

Central Tasar Research and Training Institute



if¥s ufcrdest | Annual Report 2018-19

Table 2.19 Grainage performance of local ecoraces

Name of Name
of the Dfl Preparation Dfl Utilization
RSRS
Ecorace
Cocoon | Cocoon | Preser- Dfl Dfl
Pre- Pro- vation |Dfl Pre-| Cocoon/ | Procured |Total |Dfl Kept
served |cessed | Loss |pared |dflratio |from Stock |Supplied | for own
(No.) (No.) (%) Sister Unit Rearing
Bhandara
Bhandara Local 18791 11816 37.12 1870 6.32 -- 1870 1470 400
Baripada | Sukinda 13425 8840 34.15 604 14.64 -- 604 -- 604
Jagdalpur | Baraf 2311 1545 33.15 200 7.73 --- 200 -- 200
Dumka | Sarihan 13470 11730 12.92 2600 4.51 -- 2600 1800 800
Warangal f:i}fra 3249 | 1938 | 4035 | 460 | 421 - 460 175 285

I UIR—YSITAl & GREV, WO Ud A USRI HRIHH & el &3 3.31.3,,
GHPT T ARET UIR—USTT BT Hieured &R 2288/??5?[ B TR ¥ 18,300 Pl B Helg
DI, ANI A D, IRIUGT 7 Gihal UIR—USINT BT HISUTAT BR 46.28 /N.GF. BT &R A 27,952
DIl BT BT DI, AXF31D, SEAYR - 9% YIR—ISAIT BT Bleya HR 9.73 /J.H 9. DI
T W 1,945 PIAI DI Belg P, FIFAD., TSR F HSRT WA UTR—YSIIT BT Hlcarel
IR 3874,/ AHF. B X A 15497 DAl Bl Hels ol T4 I 3ND, IR 7 Y R
UTR—YSATT T BICUTAT BR 6.03 /WGA. B &R U 1,721 BRI B Helg DI T (FRON—2.20) |

Under Conservation, multiplication and popularization of local ecoraces programme RSRS,
Dumbka conducted rearing of Sarihan ecorace and harvested 18,300 cocoons @ 22.88 /dfl, RSRS,
Baripada conducted rearing of Sukinda ecorace and harvested 27,952 cocoons @ 46.28/ dfl, RSRS,
Jagdalpur conducted rearing of Baraf ecorace and harvested 1,945 cocoons @ 9.73 / dfl, RSRS,
Bhandara conducted rearing of Bhandara local ecorace and harvested 15,497 cocoons @ 38.74 /
dfl and RSRS, Warangal conducted rearing of Andhra local ecorace and harvested 1721 cocoons @
6.03 /dfl (Table 2.20).

Table 2.20 Rearing performance of local ecoraces

Name of Name of | No. Average | Hatching Lar!/al Weight of | No. of C?coon scw|ssw .
the RSRS the of dfl fecundity | (%) period | mature |cocoons |yield/ @ |@ SR %
Eco-race | reared (days) |larvae(g) | produced | dfl
Dumka Sarihan 800 200 83.00 36-52 35.20 18,30 22.88 | 8.97| 0.90( 10.03
Baripada |Sukinda 604 190 68.70 27-46 34.00 27,95 46.28 | 10.33| 1.20| 11.48
Jagdalpur | Baraf 200 175 64.50 32-44 28.11 1,94 9.73 9.58| 1.56| 16.38
Bhandara iil::ldara 400 156 72.00 43 25.00 1549 | 38.74 | 9.75| 1.00| 10.26
Warangal f:ikl’ra 285 200 82.00 | 3455 | 3625 1,72 6.03 | 7.67| 1.04| 13.58
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26 39 BRIDHH

OTHER PROGRAMMES

26,1 fram Aa/a=a Rich vamai/uee snfe & ufofiar / Participation in Kisan melas/
Vanya Silk Expos/Exhibitions

TR G T4 R sl & d=l-dl 1 A= WIE & A1 3 FISHl
@ gRI M fham Aereti, vesital vd Rieh vaqdl # Aolla XeHdie Ud 3T yeeii
AERAT & |y Ay Y fJeRr & STgAR Ui &1 (ARv—2.21) |

The scientists from main Institute and nested units participated along with live silkworms
and other exhibits in Kisan melas, exhibitions and silk expos in different locations as well as in the
events of other organizations (Table-2.21).

Table 2.21: Exhibitions organized by C.T.R &T. I, Ranchi and nested units related to activities
of Institute during 2018-19

Date Particulars

28.05.2018 One day Exhibition at Sikni Village, Ramgarh
01.07.2018 One day Exhibition at Khelgaon, Ranchi
19.07.2018 One day Exhibition in Seminar at Bilaspur

14 t0 16.10.2018

Organized Exhibition in Silk Expo at New Delhi

13 t0 26.11.2018

Organized Exhibition in Agro Vision Expo at Nagpur

15.02.2019

One day Exhibition at Ram Krishna Mission, Berjahara, Rahe

29092018 t0 3.10.2018

Displayed Cartoons and Posters on Swacch Bharat Mission at Patrachauli, Village Piska-Nagri, Ranchi.

06.02.2019 One day Exhibition during Hindi Seminar in the Institute
07 to 08.02.2019 | Two days Exhibition at Ram Krishna Mission, Getalsud, Ranchi
15.02.2019 One day Exhibition at Ram Krishna Mission, Sonahatu, Ranchi

07 to 08.03.2019

Displayed Cartoons and Posters on Swacch Bharat Mission at Kesaro, Village, Piska-Nagri, Ranchi.
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3. WaIferd ¥~ Ud fIer BrisH
ON-GOING R&D PROGRAMMES
3.1 4Iog Ui WaY / HOST PLANT IMPROVEMENT

3.1 Uil & STEcR SuW g I[urEd g <Rferan SofH Td efiferan Srem & S
NEACARCEE|
DEVELOPMENT OF SUPERIOR HYBRIDS OF TERMINALIA ARJUNA AND
T. TOMENTOSA FOR HIGH LEAF YIELD AND QUALITY

SUB PROJECT: IDENTIFICATION OF HYBRIDS BY USING MOLECULAR
TOOLS : PIB-4697)

Horey, ). YRS T s AT

Manjappa, B. Surendranath and H. Yadav

I<H Td T FEE Ul $ dER T B UG @ (o iR vy ¥ SwH
USRI /FHR & T FA I 90T BT fABRT MMaeed § | 31 URATSTT 39 Sqeed 3
ol g b I WAl b U FHI IfETal Ud BfAD  [Abr B A1 fdd Sugdd Al Uiy
& TAIgfag Uiy (Jrsfeli) anme TR e S 9, 5 $1fie w9 9 WO fear S \aar
2| 1A TRl Bl UgaE B @ oY Sl 9 UH, M & SiF 4% § I@RE[ {6y 1y
3. e vd . i  Seeged IRl BT qd AT (farsdi—4678) H Hedid fdham
AT AT | AT, BIST UG SId AR 01 W ARG I 2.67577 Gd - 2. 2iiar T
AT fby Y| ITTH TRIRET & g8d YA IR BIdd WO g Wie 14 U9 15 H I«
A1g e CeIRE 701 9 702 (.o, Hel), Ud 531 (F.@E, WeL) & ATl derdd drTe
IR T Y|

Development of uniform plantation of genetically superior varieties/hybrids is essential to
achieve superior and uniform quality of tasar silk. Hence, the project was taken with an objective of
raising a seedling orchard of most suitable mother plant with uniform population and evolution of
superior hybrids that can be multiplied vegetatively. To identify improved accessions, Germplasm
accessions of Terminalia arjuna and T. tomentosa, maintained in field gene bank at CTR&TI,
Ranchi were evaluated in previous project (PIP-4678). Based on morphological, physiological and
biochemical characters superior Terminalia arjuna and T. tomentosa accessions were selected. For
large scale vegetative multiplication of superior accessions, clonal orchard was raised in plot 14 &
15 with superior mother plants of Acc. 701 & 702 (T. arjuna, MH), and 531 (T. tomentosa, MH).

qAH T ek o d &, F, <Al @ i Ud SR T el @l
fIRid o 1T | 59 35T & fory Fave SiH TaieH (12 319j Ud 5 1) A GaRierl
& w9 H FIIa f6e g | gafe fafdwar (sl gd snfdadm) & Sedi BT Hhx JIR B
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& SRE AR &I 77| SHEfd 999 @ MR WR 13 WEvl & I9ei o W Irferamier
S & Faa fdHy TT GAT-102, 123, 135, 701, 232, 531, 533, 614 UG 702 doil 4§ Jfg, e
IR Ared fe&q, Ifde 91 Td Ui @ce, d8dR Hod g dHIculed MWed & R W)
=I+T BT 7Y | FHx &1 WHEl A 2012 H UE WA UG 2014 § &9 HAoM [AHRi fdy
MY | ARl FASE # 17 SfR faviy vd 8 3fd: faury wfye €1 = gl & Sl &1 s
faery dax # St fafva far

In present study, both intra and inter-specific hybrids of Terminalia arjuna and T. tomentosa
were developed. For this purpose, seventeen superior accessions were selected as parents (12-Arjun
& 5 Asan accessions. Genetic diversity (morphological & molecular) of parents was considered
while preparing hybrids. Most of the parents were selected based on simultaneous selection indices
analysis on 13 traits viz., 102, 123, 135, 701, 232, 531, 533, 614 and 702 were selected based on
fast growth, short inter nodal distance, high moisture and protein contents, better rooting &
rearing performance. Hybrids were developed in two batches, fifteen combinations in 2012 and
ten combinations in 2014. Hybrid combinations includes 17 inter-specific and 8 intra-specific
combinations. Parents from different clusters were crossed in intra-specific hybrids.

S a9 | Ui Ha” dIoT RN H IR {6 | e Ud Al & SR WR Yo §9
% I HBR Ul qAT g 99 & dd Ghx Ulhl BT THAT H g AT AT | HdhR
qrel & e @ Sarg (FAL), wifie Raneh @ A, fgdae eranst @ |, e
RG] BT TS, (gD ARG &I o Ts, Ui 9T ufcaal &7 dwen, ufcadl &7 owls, droll
ORI BT aoI(IT), gE! ufcddl & aoi| (I1), T (%) T Uil SuS /9T (U1) @ Sifes
Repre By MU | IR A= gig TR/ sraReral J2:—RawR, 2014, Hg, 2015, RITRR / 3FCeR,
2015, 31X, 2016 TAT W, 2017 H 3ifdws R&e foy v fafr= drw # Rars fdhg 1y
s THA fhy 1T Tq 3T fohar a7 | Sz fsTed dxe dTel Fa) Bl JTfAddH Wbk <
8U Td 3feR AP Pl AT VPR ol gU UG e BH H UGUTHI bl AGRIT B gY IUD
UTeell & TR IR fhar a7 | | wero & G SR @ MR R Uldd Ga) & b
DI TS (ARU—3.1 U9 3.2) | UM &9 FH3I JAT 501 X 533 U2 (Afad R 247), 615 X 531
U6 (233), 615 X 531 Ul7 (216), 501 X 533 Ul6 (215) Ud 701X 531 U1 (206); 721 g 9=
HAHRI TAT 533 X 702 UM, (175), 819 X 716 UM (148), 614 X 701 U4 (144), 533 X 342 U5
(140) Ud 701 X 614 U1 (140) H HHRI & AeT0N Ud ghg JeARIT & AT TR & AER W
SIS Ufe Al & =TI fhar T |

The crossed seeds derived from crossing were raised in nursery. Based on rooting ability and
seedling vigour, twenty nine hybrid plants from the first batch and thirty three hybrid plants from
the second batch were evaluated under pot condition. Observations were recorded from hybrid
plants for plant height (cm), no. of primary branches, no. of secondary branches, length of primary
branches (cm), length of secondary branches (cm), total no. of leaves / plant, fresh wt. of leaves (g),
dry wt. of leaves (g), moisture (%) and leaf yield / plant (g). Observations were recorded in four
different growth stages viz., September 2014, May, 2015, September/October 2015 August 2016
and August 2017. The data recorded across seasons were pooled and average was taken. Scoring
was made for each trait, by giving highest score to the top performing hybrid and lowest to the
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imferior hybrid by arranging accessions in descending order. Based on cumulative scores of all the
traits ranking was given to each hybrid (Table 3.1 & 3.2). Top five hybrids were selected based on
cumulative score of hybrids across traits and growth stages in first batch hybrids viz., 501 x 533 P2
(cumulative score 247), 615 x 531 P6 (233), 615 x 531 P7 (216), 501 x 533 P6 (215) & 701 x 531 P1
(206) and in second batch hybrids viz., 533 x 702 P1 (175), 819 x 716 P1 (148), 614 x 701 P4 (144),
533 x 342 P5 (140) & 701 x 614 P1 (140).

AR U, FARIbha dl, o FaRIbel, G AT Ud dlEElsse AT & oy
efEfAforar & R Uil T Ufeqdl o1 olg SRS f[aeeivor ori frearfed faar T | Sreauaai
yfBAT BT SUANT BRI U FARIbA BT Bl [BAT TAT| TIH 99 & BRI H FARIb
T, FARIMbA 41 Ud ol FARIMbA B AT HHL: 0.92—1.68 AT /T, 026 — 071 AT/
7. TG 011 9 2.38 AT /1. (@ARVI—3.30); Safdh g 89 & Fdi H A= BHLT: 0.81—1.52
.97, /9T, 0.24—0.41 AT, /7. TAT 0.15—1.93 AT, (ARON—3.3¢1) &I | FHI 501 x 533 (U1)
Td 701 x 614 (W3) # Gl FARIMbGA DI 3ffABaH AT <@l AT | @R fafdy &1 SuIRT v
8U ufrdl H U @l A3 ®1 favelvor fhar | uidE @1 AT 4025 9 12295 AT/
0 (ARO—3.17) Td 50.8 & 207.9 AT /U7 I (ARON—3.39) H & | Teen= fafdr &1 SuiT
B Y BIARIGSC DI AT BT Mbeld [BAT IAT| ST UH 99 & HAbI | 74 BI0/I1 9
344 YT /U7 % (@RU—3.30) T fgda 99 @ da<i 4 214 T /91 ¥ 340 AT/
7. TP I8 (ARN—3.3d) | U2 o9 & FH9) H gl H A4 B AT (AR0-3Y) 64.5% ¥ 74,
5% T el | ARUI—3.4 ¥ A= g TR &1 A3 S gU 918 HHRI Bl U8 HI TS |

Biochemical analysis of leaf was carried out in Terminalia hybrids plants for chlorophyll
a, chlorophyll b, total chlorophyll, protein content and carbohydrate content. Chlorophyll was
estimated using DMSO method. Among the first batch hybrids, the range for chlorophyll a,
chlorophyll b and total chlorophyll was 0.92-1.68 mg/g, 0.26-0.71 mg/g and 0.11-2.38 mg/g
respectively (Table 3.3A) whereas in second batch hybrids range was 0.81-1.52 mg/g, 0.24-0.41 mg/g
and 0.15-1.93 mg/g respectively (Table 3.3b). Hybrids, 501 x 533 (P1) and 701 x 614 (P3) shown
highest total chlorophyll content. Leaf protein content was analysed using Lawry’s method, range
of protein content was 40.25-122.95 mg/g (Table 3.3a) and from 50.8-207.9 mg/g (Table 3.3B). Leaf
carbohydrate content estimated using Anthrone method which ranged from 74 mg/g to 344 mg/g
in first batch hybrids (Table 3.3a) and from 214 mg/g to 340 mg/g in second batch hybrids (Table
3.3b). Leaf moisture content among first batch hybrids was ranged from 64.5% to 74.5% (Table
3.3a). Best hybrids identified for different biochemical content are tabulated in table 3.4.

IS HBR UIET UR 30 NHDIC] BT UTel= dxd 8¢ 2 RIS die |fed 11 gafd dax
Uil (U2 d9) R SIg SHIYA fHAT AT | Helg & ITEr Rl 107 DAl DI UG Bl g AR
IS DT IR Td IR0 Yraali Bl i fbar 11| i (G9rEn) & ghd SRS
fareeiyor I U U AT 6 BT HR Td URTHR0T UTerddl Jer—dq o ls, <ed &I 9., 7 ger
AR TRl  oETg, Udhel dq ¥R, AURNE IR U4 SRR & qRiférd |l vd = Wi
Uil & 49 PIs AedYUl IR Bl URIT AT (ARON—3.5) | Hdi & $9 IR H@yol e
BT HROT T BT BIC IMBR (IS HHR & Yabel Ule) 2 | qAY A1 4R a1 &oft 10.9 .
A 14.9 UT. qp, T o118 789 . A1141 HI. qb, UAAITHTS 131 HI. A 329 Al Td Tobdl g
R 0.96 UT. | 1.37 UL I AR R urdm 7 |
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Bioassay was performed on 11 selected hybrid plants (first batch) along with 2 control
plants by rearing 30 silkworms on each hybrid plant. After spinning a total of 107 cocoons were
harvested and were assessed for their cocoon weight and reeling parameters. Single factor analysis
of variance (ANOVA) revealed no significant difference among the test hybrids and control host
plant for cocoon weight and reeling parameters viz., filament length, No. of breaks, Non-breakable
filament length, single filament weight, waste weight and denier (Table 3.5). This non-significance
performance of hybrids could be due to their smaller sample size (single plant in each hybrid).
However, considerable variation was noticed for cocoon weight range from 10.9g to 14.9 g, filament
length from 789 m to 1141 m, NBFL from 131 m to 329 m and single filament weight from 0.96g
to 1.37g.

U IR : 3TV FILHT BT START B bl DI g

Subproject : Identification of hybrids by using molecular tools

IU URIISHT : 3M0aeh Al BT SUIRT B ABRI Pl Uga & ded [HhY Sl I
Vg eI & ArH A ARG AdHl B Favar dl e &I SRR | sifam fFrepel &
MR R gfte fHy TY Faxl &1 i qguelid wevl & Arad i fHar SR |

Hybridicity of the developed hybrids will be confirmed through the molecular study being

conducted under the subproject: Sub project “Identification of hybrids by using molecular tools”.
Based on the final findings the confirmed hybrids will be evaluated through multilocational trials.

60 P TR ST TG YRRIET0] He

Central Tasar Research and Training Institute



aiffe gferde=t | Annual Report 2018-19

*SJTRI) SSOIDB JT0S IAIE[NWIND U0 paseq Supjues I2Y) pue (9107 “Sny pue g107 3120/ 1dag
‘S10C Ao ‘F107°3d2S) saSels yamoas JuasayIp ssooe syrer) aanzejnyuenb 1oj spriqdy yojeq 3s1y jJo souewrroyrod uedy :1°¢ d[qel,

¥C 97l K3 00°2¢T 6L%9 00°€CI €€°L0¥ 00°ST 00'8€C 00'8 00761 I T0SXT0L™IV | 6T G
[44 €€l 134 08°61C 0T'%9 00'6€1 L9TLY 0581 STOVT L9°L 05°591 I 1€9XT0L™9V | 8T
81 44! 18F% 08°CLT SL°09 00°€Cl 00°68S 0S°ST SLLYVT €ETI 00107 I €ESXCTI NV | LT 9
1C LeT £0'S 0L°6L% 6C%9 00°¢6 £€°80% 0S°ST SL9LT L9°L 00591 I ST9XGETNV | 9¢ W m
S¢ (44} 6¥'S 0¢°9¢¥ ¥9°¢€9 00°29 00°1S¢ 0071 §T°89¢ £9°9 0S'6¥71 I €EGXIECG NV | T W =
9¢ 811 ¥0°S 0¥'cLe 66'09 00°€0T £9°86C 0S'TT SL°06T 002 00°TZI I SI9XTESOV | ¥T AW 5
SI P91 69°¢ 09°L¥¥ 6879 00°20T 00°09% 0591 00°60¢ L9°L 00%0¢ I T0ZXTESDIV | €T E m
L1 PSI ¥8°¢ 0s'€ce LTT9 00°CIT £€°0LY 0581 05°65C L£9°9 0S°261 ! COLXTESDV | T W _.m
61 134! 0¢y 0S°€T¥ 1879 0008 00°T.T 0S°6 05°9¢¢ £€'6 05°881 1 T€SXEESIIV | 1T T &
€l 121 9LV 06'995 6759 0084 L9°0T¥ 0S'¥1 STeEry 00°TT 05'8L1 ! 104XT0S™9V | 0T WM
0T P81 (454 05°682 6¥°59 00°59 L9°81¢ 0s°2 SL'8YE €€'8 0S°S1C I SI9XT0SV | 61 W m
LT 811 ¥y 08'91¢ SL'T19 00°0¢T 00°0L¥ 00°CI SLYLT L9'8 05°08T 8 81 &
€ 91¢ 66'¢ 0¢°19S €09 00941 00°T6S 0S°C¢ GL'G8¢ 00°TT 05791 L L1 W w
C €€C 08°¢ 009S¥ 0S'19 00°¢¥C 00'%8S 00°€T 00°00¢ [ 0s90C | 9 91 m
4! 691 ¥6'¢ 0L°SL¥y 6£°79 00°€0T €EIre 0s'6 0s'6€¢€ 00'6 05°861 S SI £
€C 0¢T 99°¢ 09°L6¢ LET9 0092 L9°8¢Y 0S¢l §T°69¢ L9°L 0060C | ¥ id! m
91 €91 60°¢ 06°L6C 66'19 00'61¢ €€70S 00°1T¢ 00°28¢ L9°0T 00641 € €l
6¢ ¥L 90Y% 0S°91¢ 9809 00%¥I L9°8LE 00°¢I STIVC €€'8 00°€91 (4 [4!
8 881 €Y 0£°06¥% 09°%9 00'9%¢ L9°8%F 00°0¢ STICE L9°T1 00691 I [€GXG1999V | 11
9 ¥0¢T 697 01°9t¥% 9¢°€9 00'8Z1 00°0SS 007 00°8%€ LOT1 00°C61 (4 01
S 90T LLE 00°28% 8€C9 00981 €€'999 00°ST 0072 00°CI 0S'C61 I T1€GXT0LDOV | 6
8¢ L6 10°S 00°20T LE°L9 00°SLT (3084 0S°TT 05°6¢T L9°9 05'801 [4 8
\4 54! L9°€ 09'T¥€ ¥9°09 007¢T L9'6¥€ 00°8T SL'L0€ €€'8 00'8¢t I COLXTOS™V | L
¥ SIc €Iy 01ty 66°09 00°8¢C €EVeL 05°61 00°59% 00°TT 0022 | 9 9
11 181 (454 0T°067 079 00501 L9958 00°s¢ 05°66¢ 00°2 0s9IC | § S
L (44 €LY 09°98¢ (4% 4 00°€9¢ 00989 009¢ SLILE €C1l 05°991 ¥ ¥
6 P81 ¥9°¢ 08'F¢€¢ ¥S'€9 00°20¢ 00°ST9 05’61 05°09¢ 00'6 05991 € €
1 L¥C e 00°ST¥ §9°99 00961 €€°609 00°1¢ 05'8.¢ 00°ST 05°L81 [4 C
[4! €L1 SEY 05°661 8%°99 00°€81 09°9¢S 05’61 SLELT 00°CT 00°€ST I €ESXTOEDV | 1
(un) (®) SaAed] Jueyd (un) sayoue.g | saydue.q | saydue.lrg (un)
yuey anpea aoueISIp Held Yy u1 0y /sane3] sapuelq Aaepuodes | Aueunad| Arewnad |jybroyg ‘ON | Uo13RUIqUIOD | "ON
1101 1epou Jajuy /PIIA 2.n3s10A1 fo 1aquny A.repuodos Jo soquny | fo yibuay | fo saqunp | Jue)d ued $8040 1 1S
Jea1 : reor|  foyibuag




a1ffe uferdg=1 | Annual Report 2018-19

[44 €8 G8'¢ €¢cl 14! 81¢ L1129 091 X4 1d 1¢G9BXT 0LV
[4 8¢€T S0y L6 TLET e 0°250T L't 191 1d 9T/LI9BXG T899V
0¢ 9¢ STy 69°C1 ¥81 80¢ €0I¢ 0'6 78 1d 10L998X[ ¢SO0V
4! (44! ¥y 6°¢l F0TT 0s¢ L'SYL €61 8¢€T [4:!
9¢ [44 ¥'s L1 (444 G8¢ €9¢y 0TI (44! Id L0LD9®XF0S 00V
1€ 7S 89 91 444 981 €108 €71 08T €d
1T o8 €9 G'ST ¥SS 90¢ 0°L€S €€l 781 4!
133 [43 STL ST (443 181 L06€ L'L LST Id C0S'99BX9T TV
LT STI S6'¢ S¢l 9¢6 43 L'8¢8 €0C €91 Ld
LT S9 SEY G'ST 809 4%4 €079 €61 191 9d
¥ 08 SL'S 891 919 [44} L'819 €91 091 Sd
1T 4 STy STl ¥56 yI¢ L'916 £'0T 181 ¥d
€1 LTT (44 44! 876 08¢ 0'686 L'€T 90t €d
61 06 S9¥% S'¢l 798 (414 0°€99 €07 £81 [4:!
S 0¥1 ¥ a4 818 00¢ 0°LETT 0¥¢ 991 1d F19998XT0LDOV
6¢ 13 9'¢ S8 861 (4! 0°LSY €SI 0TI [4:!
L LET S9'¢ ¥'01 90¥1 0S¢ €'1¢0T1 0¥¢ 6¥1 1d CETO0BX618'0Y
0T 9Tl S6'% el 896 00¢ L'¢8L £'¢C (4! ud
1 SLT S9°¢ 911 0607 vLE €06¢T €Ty 191 Id C0L™O9BXEEG IOV
0t 06 (44 €7l ¥201 91¢ 0¥I1L €'CC 91 01d
9 8¢T S¢'e ST'CI 8071 06¢ L¥06 €T 134! 6d
14 yL s8¢ LT 80/ 80¢ 0'629 €SI €91 8d
8 €€l SE'¢ 911 9601 $9¢ €796 €'LT 181 Ld
91 P11 SL¢ €€l 99¢1 0S¢ 0'088 0'8C L1T 9d
¥ 134! 68°¢ €1 8911 0%€ 0’126 €97 191 sd
id! L1T STS €1 89¢1 91¢ €'ShL 0'1¢C (33! ¥d
ST STI STy [4! 434! $S¢ 095 0%C 6€1 €d
6 871 4 [4! P811 ¥8¢ 0'8%78 (B4 0ST d
€C 6L ST's €1 ¥TL 08¢ L'T6V A4l 6¥1 1d THEOOBXEEGIOY
€ 134! S9'¢ LT1 8801 (434 0'6LL L'6T 4! ¥d
81 L0T s8¢ 43! 0T¢T 96 L9978 0%C 0¢T €d
8¢ L9 'S I'ST 719 (414 0°26S Ly (44! [4:!
[43 ¥s g's 6'G1 ¥6S 08¢ €TSS 0'CI 54! Id 10£99eXy1990V
yuey 2.100s (un) (wd) | saAea] fo (6) queyd | (wd) Jueld/sayoue.q | Jueld/saydue.q (un) jueyd| -oN vorEuIquIo)
1e10L [Y3pIm fea |yibua) fea| # JeroL | /plaif feaT 11e fo yabuay Jo uaquiny | ay3 fo b1y | Jueld AR

Central Tasar Research and Training Institute

P TR ST TG YRRIET0] He

*$JTRI) SSOIOR JI0S IATJR[NUWIND U0 paseq Sunjues IY) pue (£107 ISnSny pue 9107 IQUIdAON pue 917 IsnSny
‘GT0T 19qUIdA() saSe)s YIMo13 JUdIdPYIp ssoIde syren) danjeinuenb 1oy sprigdy yojeq puodsas Jo sdueurioyrdd uedpy g ¢ dqel,

\©



aiffe gferde=t | Annual Report 2018-19

Table 3.3a: Leaf biochemical components of selected Terminalia hybrids of first batch.

Rank | Hybrid combination| Chl a (mg/g) ?:llgl/)g) ?::;;/lg():hl I(“;?;M()iswre I();(Z/e;)l ((::l:;(;’)ly drate
1 501b x 533a (P2) 1.286 0.365 1.651 73.0 78.4 3255
2 615ax 531b (P6) 1.221 0.363 1.584 64.9 80.1 234.5
3 615ax 531b (P7) 1.062 0.323 1.384 70.3 107.6 323.0
4 501b x 533a (P6) 1.131 0.324 1.454 70.5 81.9 295.5
5 701ax 531b (P1) 1.293 0.369 1.662 69.6 77.0 309.5
6 701ax 531b (P2) 0.921 0.311 1.232 64.5 84.3 299
7 501b x 533a (P4) 1.403 0.578 1.981 73.4 103.4 3445
8 615ax 531b (P1) 1.412 0.402 1.814 72.7 69.7 73.5
9 |501bx 533a (P3) 1.677 0.710 2.386 71.5 71.8 240.5
10 |501bx615a (P1) 1.212 0.346 1.558 68.2 123.0 300
11 [501bx 533a (P5) 1.707 0.589 1.935 69.2 84.0 220
12 [501bx 533a (P1) 1.245 0.363 1.608 74.5 55.7 295.5
13 | 501bx 701a (P1) 1.162 0.445 1.607 65.4 96.3 335
14 |[615ax531b (P5) 0.998 0.268 1.265 69.2 68.9 325

“Terminalia arjuna, *T tomentosa

Table 3.3b: Leaf biochemical components of selected Terminalia hybrids of second batch.

Rank Hybrid Chla Chlb Total Chl | Protein content on dry | Total carbohydrate on
combination (mg/g) |(mg/g) |(mg/g) |leaf basis (ing/g) dry leaf basis (mg/g)
1 533*x 7027 (P1) 1.039 0.327 1.366 121.1 340.0
2 819°x 716 (P1) 0.810 0.243 1.052 94.2 236.5
3 614*x 701* (P4) 0.944 0.294 1.237 133.1 334.0
4 533*x 342 (P5) 1.123 0.327 1.449 154.1 219.5
5 701°x 614* (P1) 0.959 0.352 1.276 50.8 290.0
6 533" x 342° (P9) 1.136 0.361 0.153 118.0 292.5
7 819* x 132*(P1) 1.149 0.326 1.474 112.5 271.5
8 533 x 342" (P7) 1.262 0.372 1.634 96.7 292.5
9 533 x 342" (P2) 1.095 0.339 1.434 207.9 251.0
10 533*x702* (P2) 1.161 0.364 1.174 165.6 301.0
11 701* x 614* (P2) 1.146 0.410 1.556 179.5 213.5
12 504*x 707*(P2) 1.410 0.374 1.784 139.4 301.0
13 701* x 614* (P3) 1.521 0.406 1.926 122.9 253.0
14 | 533*x342° (P4) 1.404 0.368 1.771 135.1 219.5
15 | 533® x 342° (P3) 1.424 0.376 1.799 168.6 303.5

“Terminalia arjuna, °T. tomentosa
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Table 3.4: List of hybrids having high biochemical content.

Hybrids with high chlorophyll content Total Chl (mg/g)
501 x 533 (P3) 2.386

501 x 533 (P4) 1.981

501 x 533 (P5) 1.935

701 x 614 (P3) 1.926

615 x 531 (P1) 1.814

Hybrids with high protein content mg/g (dry basis)
533x342(P2) 207

701x614(P4) 179

533x342(P3) 168

533x702(P2) 165

Hybrids with high total sugar mg/g (dry basis)
501x533(P4) 344

533x702(P1) 340

614x701(P4) 334

501x533(P2) 325

615x531(P7) 323

Table 3.5: Single factor analysis of variance among Terminalia hybrid plants for their

Silkworm rearing performance during second crop 2017.

et ag [Coen (e e s [ e, e

Between group 12 3.61™ 48293 ™ 2.88™ 12405 0.05™ 0.02 2.07m
Within group 66 3.55 45446 4.32 15093.1 0.06 0.02 1.73
p value 0.44 0.41 0.67 0.63 0.59 0.37 0.30
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3.2 9oy 9y SIS

HOST PLANT PRODUCTION

3.2.1 99 UG Al UIY Y01 P YIATh TR 9IST UIdl 1 g 99T &1 9= 9 diel o
gfg B aTel ASAHIIR G& Siai Bl Y91

EFFECT OFPLANT GROWTHPROMOTING RHIZOSPHERE MICROORGANISMS
ON LEAFNUTRIENT CONTENT OF PRIMARY TASAR HOST PLANTS IN FOREST
AND BLOCK PLANTATION (PPA-4715)

HoTdT Tg <) qIivSaRTS
Manjappa and T. Pandiaraj

IAAT NI TER AT UlEl & (5ol IR FE] ¥ Iod BIbe goleiidd qaeiRaT
(UEd) & gAHHR IR S S I I & | 59 Se @ foly, F[ol 258 AgAlICH Bl
9 TR ieured a3, sIRGs (URFH RievA), ifSen (¥, RISk IR Fare) 3k
BURITG (SRR, Bl IR IRATG) | UHA By MY 116 ASARDIR LT & TAT I 37T faar
AT | FRTBIEATSOR TR B & {7 FHIfad SUNGT BT SYART fhar Seem ey aoR wIsy
et & ol UTeer § Bl GUR 8 Al § |

Present study is aimed at isolation and screening of high phosphate solubilizing bacterial
isolates from rhizosphere soil of tasar host plants. For this purpose a total of 258 PSB isolates were
isolated from 116 rhizosphere soil samples collected from three tasar rearing regions viz., Jharkhand
(West Singhbhoom), Odisha (Mayurbhanj, Keonjhar & Sundergarh) and Chhattisgarh (Bastar,
Kanker & Raigarh). Potential strain would be used to prepare biofertilizer, which may improve leaf
nutrition in tasar host plants sustainably.

HATTAT &HAT BT T TEbIfdd TRTS AT &1 SUANT &xeh T 13T | IR I srafer
7 W Aot ngdeiey ®ivhe Afegdagoed & Rrax fwrdr 8, & fov sg dowad
JTsAIeIed Bl U™ Al & AFMGIBRY & folv gade fhar ar o | diowdl Jae= § g
o wihe—adme fhar T iR gRumAl & uar =rel & Wt esdieied & S @ vy
a7 H if¥emdd Bihe—WdAlcgaesoled a2 (3 3.1) | ST W1 258 YITHe! SUHGT &
g & fog IR Al & SwE R faar fear @

For screening of potential strains, in vitro phosphate solubilisation ability of PSB strain
in liquid culture was assessed using Ascorbic acid method. For standardization of duration of
incubation, at which PSB isolates shows peak P-solubilisation, six PSB isolates were incubated for
five days. Each day P-estimation was performed in PSB culture and results revealed that all the
isolates shown peak P-solubilisation on fourth day of incubation (Fig. 3.1). Hence four days of
incubation was considered for screening of all 258 PSB strains.
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BRWE AefaeTsionT siar] At § wRee & guerel w9 Al Ca,(PO,), ¥
BRME H,PO, & IUSE ®U H B ol & Sl el gRT M 3 IR 8 Sl & |
HRBC—ATREATS O B &HdT = gdlelcd & 1ef fi=1 8Kt 8 <iR gafery S=a wivhe
Y AT dTel ol YIUHdl JMMgAlele (TH) &I UgaM oid Iakd (IR a1 & oIy Maedd
grfT | fd fioadr Sude e —uRRefad &5 # Jear drevd f9erd € safery fafie et
A Grodl Bl Bier 1T | 374 AR IR ol sgdicicd H A SAferpier H Head AT BH hithe—
AIREATST TAAT Bl 8 | S U-—Algaalsioi YIiHdl JAREeicd & Ugdr &k &
fore i Aem # SMgHRicd @ ST @1 MavIHdl 8l & | SAfIY gade 3reaad #§
Il A Heal B Y 258 MSAICICH Bl GieeTde H UAAIRMRATRUl AIFSAT BT IUIRT HRD
s fagr S | aRemdt 7 g i 27 Ss9lelcd &1 Ugd 9gd Sed UI—AlfdalTgon
(>200 pg/mL) SEREIRAT (B 32) & wWU H P TG, AGWIA 40 IMSACCH DI I
QIS (150—200 pug/ mL) SaCIRAT & HU § TAT 25 IFTSHICICH DI HeIH BT
ArfdegoR & ®Y § ggar TAT| (100—150 pg / mL) Sidid SfeHer sgdcied =
(50—100 100ug / mL) | §gd ®H (0-50 ug/ mL) vl & Hiwhe AicgddlsoR o, H{Y
3MSHIelcd TRel Hae= # gereiial =8l o |

Phosphate Solubilizing Bacteria solubilize non-available form of phosphate in soil i.e.
Ca,(PO,), to available form of phosphate H,PO, which is readily absorbed by the plants. The efficiency
of P—solublhzatlon varies with the isolates and hence identification of native PSB isolate(s) having high
phosphate solubilization ability would be essential to prepare biofertilizer. Since PSB strains acclimatize
better to their own geo-ecological region, PSB were isolated from different regions. Generally most
of the PSB isolates are having medium or low P-solubilizing efficiency. To identify high P-solubilizing
PSB isolates, more number of isolates need to be screened. Therefore in present study 258 isolates,
cutting across three states were screened under in vitro using NBRIP media, in duplicates. Results
revealed that 27 isolates were identified as very high P-solubilizing (>200 pg/mL) bacteria (Fig. 3.2)
followed by 40 isolates as high P-solubilizing (150-200 pg/mL) bacteria, 25 isolates were medium

P-solubilizes (100-150 pg/mL) whereas majority of isolates were falling under low (50-100 pg/mL) to
very low (0-50 ug/mL) category, some isolates did not solubilized in liquid culture.

UIgHdl IUNEl B gSid—3—URfed URie (3MSuy) o Ul & fdera sMIE @l
HeIT w1 & fog +f S Siran € | s9fery oY 57 S=a di—arggfafernT dioadl sgdeied
B I AFUY BHIM I B oy i1 fdham AT FTHH 32 3MgATeH MUY STad
BRI U TY TAT 16 MMS¥Ied o AT BT Icured fhar (arferdr—3.6) | g7 32 Wi«
JTg¥reied Bl g # GIuAdl IRl & dia! 99 iR Uil @ fderT o7 9erar <+ 3R ol
& Y1997 T TR S TG BT TdT S & ol gie TART H e S | 39RE Sed Y-
AlGFATS ST GIUAE! 3TgHIeicd DI efiorr o7 © Adifqds W Id gig e & JHrd
& folg qRieTor faham 13T, STEEIelc 1—2 Td 2—1 PSB ATgAIelc # R @1 e # Hrsfelir
$aTs 31ed off | MAICH Pl S HCON & IUTGH Sil IFTSIAd] I Adb- H A& Hdl o,
& forg ot ST T | S ARE, 73 UIVHd! JAMgEIelcd Bl 349 fagl H W@Eale Siary] S
TS & [d%g I T Y91 & oY SIEm 77 | 35—2 Ud 70—1 ATgAIISH - Siar]
ST IToHS @ fderT &1 e e |
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PSB strains are also known to synthesise plant growth hormones like Indol-3-Acetic
Acid (IAA). Hence top 57 high P-solubilizing PSB isolates were assessed for their IAA hormone
production, in which 32 isolates were found to produce IAA & 16 isolates produced ammonia
(Table 3.6). These 32 PSB isolates would be screened in pot experiment to ascertain colonization
of PSB strains in soil and their effect on plant growth promotion and leaf nutrition quality. Eleven
high P-solubilizing PSB isolates were tested for their growth promotion effect on Terminalia arjuna
seedlingsvg. Isolate 1-2 and 2-1 PSB isolates yielded higher seedling height as compared to control.
Isolates were also screened for their HCN production, which helps in inhibition of pathogen.
Likewise, 73 PSB isolates were screened for their anti-pathogenic effect against silkworm bacterial
pathogen under in vitro. 35-2 and 70-1 isolates inhibited the growth of bacterial pathogen.

BINTTE ¥ U Y Y 12 AMSSIRGRR Al & 1 H golieiddex (ghiol) PR 3iR
v &Y AIRSAT BT ITIRT TR FHof 47 TSIlClddex AR 58 HSHMN SIAUER TgHCICH
DI M fhar 1| fE) & T H Mg Alelcd $I A& Yulicidde] | 3.9 &I fd & |
2—5 H B 3—6 AR SHIAH H 4.8 DI T & AT 3—6 T | 43 IfIICiddex AGAICH
®I 15 &A1 & 3 @ TAIRRIE W I ghg de™ & Y9[E & foly Siar 137 | Tdd SUaR
H, 24 g¢ & forg SWIRG Aae= @ 1 el &7 3 Ui # SUAR fdar 7 3R 6 AaIfgyal &f
IRRPEMICACE R INCIRIRI

A total of 47 Azotobacter and 58 Pseudomonas bacterial isolates were isolated using
Azotobacter (Sucrose) agar and King’s B media in 12 rhizosphere soil samples collected from
Chhattisgarh. Number of isolates per soil sample ranged from 2-5 with an average of 3.9 in
Azotobacter and 3-6 with an average of 4.8 in Pseudomonas isolates. About 43 Azotobacter isolates

were screened for their plant growth promotion on 15 days old Arjun seedlings. In each treatment,
ImL of culture incubated for 24 hour was treated in 3 plants and 6 seedlings were kept as control.

Tt GIoadl 3R TSlieiadeR, Jh SHfdd S €, S9! BRbE GelTiIerd 3R TS o
ReRIPBROT & oY qIEI—ATT Q&I BT Hedlh [T AT | Ule YANT & d8d, & ufawdl
T Sea Sl SRe  (FeRIAS  =g30n) 8k f=or & |y g § 50 9=
G—AI s STT dIdgd ATgHIelcd AR 50 TSlleldaer sHleicd bl ARITUd fdhar 7T o |

Since PSB and Azotobacter are free living bacteria, their in vivo efficiency for phosphate
solubilization and Nitrogen fixation was assessed. Under pot experiment, 50 high P solubilizing
PSB isolates and 50 Azotobacter isolates were inoculated in soil along with commercial biofertilizer
(positive control) and control, in duplicates.

el YR @1 UM a9 AR Al GaRIYY Gl Uhd fbU 7T 104 IgBAR AL
& T H B T8 o REH 19l SR 3Rgd Iy Y e § | 99 9 gdheol Al H UIeHdl
s (139 X 106 HIUH.Y) 3R fAGe@r (4.9 amsdleicd /) i dlg 991 (112 X 106
AIUB.Y, 3R 4.1 AMSACICH) BT Tl H 3D o, Safh a1 (AfTdT—3.7) BT o1 H lh
gle IUoT NG o7 off | I i Ui Y1 H Sl & GieHel drs &R fafqear | & &1
HDHd <1 & | |1 U & Hag § T (134 X 106 WL.UBY,) B Gl ¥ 379j Uil & ISol,
IR W oS BU H ITd YITHd] @S (140 X 106 WIUHY) & ST AT H AgAleed
B HET (5 IMSACICH) 3ffdd o |
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Enumeration of PSB load was performed in 104 rhizosphere soil samples collected from
both forest and block plantations that includes Arjun and Asan host plants. In forest plantation PSB
load (139 x 106 CFU) and diversity (4.9 isolates/sample) was high as compared to block plantation
(112 x 106 CFU & 4.1 isolates), whereas range was high in block plantation than forest (Table 3.7).
This indicates depletion of soil PSB load and diversity in block plantation. With respect to host
plant, Arjun plant rhizosphere has comparatively high PSB load (140 x 106 CFU) than Asan (134 x
106 CFU), whereas number of isolates was more in Asan (5 isolates).

S el & g & TeoiRR T forg 1w o, 39 gt & arwer @ Rerfay Siee
& forg Mgl & T FaT Sifde $red (™)), SUAel ASgio, UeRiad Td Aew? &l
3t foar 3T ST8f 1.0% @1 3Fd @& A1 3T 0.3% A DR 1.83% b DI AMT H o |
U] SIS @1 AT 1268 d 587.5 fbuT 8" @ 9 i 1974 fdur g urft =i
2 (AfreT—3.8) | ASEIOH &I S S Bidx | 5875 fHuT 2" IR =YATH A
126.8 fHUT 27 qof @1 T3 | fd=g AR & MR WR 93.3% HaT T AT § ARG &I HHI
fears <11 Suae Ui 4 426 9 604.8 fuT &' @ f=iar url 01 | FsR 4 dieRrs
QU Sed 3R FRIS H HH <l g | AR a1 Hegq Sof aF (60%) & arg
SO I (32%) BT UTS TS | DHact 8% HaT TAI H Ied 107 s &1 | Aewr Bl &+ H
8T, 1245 UMIUH & AIHE & A1 AoWh? D] Fa HH AL Hiax &3 H 3R RgR 4
NP | FATATEATHS AHRI & AR W AL & Bl TA1 4 A 9T 45% ol DI T8 A
FeHR BT 1 2ol TguRid #edH (33%) Td = (21%) 00 il AT |

To know the soil nutritional status in all the location from which rhizosphere soil samples
were collected, Soil organic carbon (OC), available N, K & S were assessed in soil samples, where
OC ranged from 0.3% to 1.83 % with an average of 1.0%. Available N content ranged from 126.8
to 587.5 kg ha-1with an average value of 197.4 kg ha™' (Table 3.8). The higher content of N was
recorded from Kanker with 587.5 kg ha” and minimum in Mayurbhanj with 126.8 kg ha™’. Based
on critical limits, 93.3% soil samples showed nitrogen deficiency. The available potassium content
varied from 42.6 to 604.8 kg ha™. The higher K content was observed in Keonjhar place and lower
in Mayurbhanj. Most soils were found to be of medium category (60%) followed by low category
(32%). Only 8% of the soil samples showed higher category. Considering sulphur, the lowest content
of S was recorded in Kanker region and higher in Keonjhar place with mean value of 12.45 ppm.
Based on critical limits, about 45% of the total soil samples have low S followed by medium (33%)
and high category (21%).
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Fig. 3.1 Phosphate solubilisation of six PSB isolates across five days of incubation.
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2=5 F=1l 6-1 6-3 7-3 8-2
PSB ISOLATES
Supplementary data for fig. 3.1
Isolates Day 1 Day 2 Day 3 Day 4 Day 5
2-5 1.567 1.854 3.052 3.698 3.63
3-1 1.421 1.5945 2.132 2.425 1.7395
6-1 1.4235 1.64 1.7085 1.7095 1.7095
6-3 1.838 2.2505 3.1165 3.721 3.146
7-3 4.1475 4.3385 4.592 5.5205 4.3245
8-2 3.2495 4.1605 4.766 4.2565 4.12

Fig.3.2: Phosphate solubilisation ability of 258 PSB isolates in NBRIP liquid culture after four
days of incubation.
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Supplementary table for figure 3.2

P solubilisation range (ug/mlL)

No. of PSB Isolates

>200 27
150-200 40
100-150 25
50-100 52

1-50 96

0 18

Total 258

Table 3.6: Testing of high P-solubilising bacterial isolates for their IAA and NH, Production.

# Isolate code | IAA Production NH, Production | # |Isolate code |IAA Production NH, Production
1 1-2 - + 30 32-2 + -
2 1-3 ++ + 31 34-3 -
3 2-1 + + 32 41-3 ++ -
4 6-4 ++ + 34 41-6 + -
5 7-1 - + 35 41-2 + -
6 7-2 - + 36 41-5 + -
7 12-3 + - 37 41-7 + -
8 13-4 - - 38 41-9 ++ -
9 13-5 + + 39 40-1 + -
10 13-7 + 40 40-4 -
11 14-2 + - 41 40-3 - -
12 16-1 + - 42 42-2 + -
13 16-2 ++ + 43 42-3 - -
14 16-7 - - 44 42-4 + -
15 22-4 + + 45 42-6 - -
16 23-2 - + 46 47-5 + -
17 23-5 + + 47 47-7 - +
18 23-6 + + 48 481-2 - -
19 23-7 - - 49 481-3 - -

20 24-2 + 50 4811-1 + -
21 24-4 + - 51 4811-3 - -
22 26-2 + - 52 48I1-5 + -
23 26-4 + + 53 4811-6 - -
24 26-5 ++ - 54 4811-4 + +
25 26-6 ++ - 55 481-1 - -
26 28-4 + - 56 481-4 - -
27 28-3 - - 57 49-1 - -
28 28-5 - - control - -
29 29-1 - -

+** synthesis of IAA & NH, in average and high conc., “absence of IAA & NH,synthesis.
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Table 3.7: Phosphate solubilising bacterial load and number of isolates in forest and block
plantation.

PSB load (106 CFU) No. of PSB isolates

Mean Range Mean Range
Planation type
Forest plantation 139 33-249 4.9 2-7
Block planation 112 15-259 4.1 2-9
Host plant
Arjun 140 53-140 4 2-9
Asan 134 33-253 5 2-8

Table 3.8: Soil nutrient status (kg ha-1) of different tasar host plant growing regions.

Organic Carbon (%) | Nitrogen Potassium Sulphur
Places

Range Mean Range Mean |Range Mean |Range Mean
Keonjhar 0.63-1.65 1.14 149.4-455.7 | 220.0 | 112.0-604.8 | 273.1 1.45-36.53 12.23
Sundargarh 0.81-1.02 0.90 153.1-365.3 | 199.9 | 69.4-224.0 | 118.0 | 15.08-31.83 | 21.42
Mayurbhanj 0.3-1.83 0.90 126.8-266.1 | 159.6 | 42.6-296.8 | 134.4 | 9.35-24.78 16.76
Jagdalpur 0.54-1.77 1.13 139.3-234.7 | 1859 | 65.0-255.4 | 149.4 | 0.90-15.38 6.40
Kanker 0.57-0.93 0.73 136.8-587.5 | 231.1 | 67.2-276.6 | 143.4 | 0.60-25.75 7.13
Raigarh 0.48-1.41 0.75 150.6-283.7 | 200.7 | 78.4-212.8 | 1579 | 1.13-27.78 11.08
Range and Average | 0.3-1.83 1.00 126.8-587.5 | 197.4 | 42.6-604.8 | 171.2 | 0.60-36.53 12.45

3.2.2 TR M [P B oI a1 Wy HT1S
SOIL HEALTH CARDS FOR TASAR SERICULTURE FARMERS (PPS- 4725)

G A, M, < afvsar, IR 99 6 6B R

P.P. Srivastava, T. Pandiaraj, Susmita Das and S. K. Sinha

AS HihAT BT U PR IS & AIRHS ool & MSRE Al 3R bgsiR RoTel &
AT At F 0—30 TH BT TERTS F Rl 285 AL & T ThA by MY | fgawor o= @ forg
gl & Tl BT gaT H GERT T, WK A1 gd 2 B S 9 BT T | [T & Al @
faeeryor #ee fAfrat &1 SuanT Fxe far T 2

A total of 285 soil samples were collected from the depth of 0-30 cm from the eighteen
villages of Mayurbhanj and seven villages of Kendujhar districts of Odisha by following the standard
procedure. The soil samples were air dried, milled and passed through 2 mm sieves in order to run
the analysis. The analysis of soil samples has been done by using standard methods.
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TR foren

<1 & WHifcs o

HaT BI I TP T gs qaT UGd HI AT 530 A A9 & A1 3.63 I 7.10
T Uil A (ATfeTpT—3.9) | TSUBTS! R €G- Bl JaT # 3= dl Pl Ja&l Bl goil H
Ied YIvE A9 S, Safd GgeT &5 &1 gaT 9 Uivd & ST | &I & Tl & 419 digd
H =TT @1 U Haoblor AT (10.62%) <@ 5 | ST (1985) §RT Gells ITg JaT &l fdfshar
& qIfHROT & TR, 31.4 AR ¥ & T 3¢ g (WIva 5.1 F 55) 3R 250 Hcrerd
T PTBT g6 id (WIva 4.6-5.0) (Rr—3.3) o1 | gy & H S BT fdavvr 0.085 SIUH
T % w0 H S B ST Hod Bl SR HRAT © S 0.01 W 0.66 SIGW TH ' & 41 URIT
a7 5 faere @1 Seaad od 86.80% dlferdl—3.9 H fa@man 7ar 2 | S8l S & 41 1
ST TH ¥ B AT, ST A AT fF TaT TG0 & Foh 7, S I AR &5 & forg o |
TRRAS 7l & A= T8k IdTed WM 3 JaT Bfdh e (THAN) 0.69% HI AT &
AT 003 | 2.10% TBb I AW H off, ST f[A2e= &1 qoid 3= (55.74%) o7 | ISUBTS!
(1.13%) AR gE-TIA Ta (1.07%) 7 Ied THAARAT IUAIAT Ty (b MAATA 1 o
=1 TeiRll Suderdar <dl 8 (A@ifeldr—3.9) | eI &F Bl |l H&T R A wY |
B (34%), AH (33%) 3R Swd (33%) v # faaRd of (m—3.4) |

Mayurbhanj District
Physical Properties of Soil

The range of soil pH is varied from 3.63 to 7.10 with an average value of 5.30 showing acidic
nature of soils (Table 3.9). Soils of Chadhepahadi and Dhobanisole showed higher pH values than
soils of other villages whereas, Kuabuda region showed lower soil pH. A narrow range (10.62%) of
variation in pH was observed among the soil samples. According to classification of soil reaction
suggested by Brady (1985), 31.4 per cent soil samples were strongly acidic (pH 5.1 to 5.5) and 25.0
per cent samples very strongly acidic (pH 4.6-5.0) (Fig.3.3). The distribution of EC in the study
area indicates average value of EC as 0.085 dS m™" which varied from 0.01 to 0.66 dS m™ having
highest coefficient of variance 86.80% as shown in Table 3.9. Where EC has less value than 1 dS
m’, it meant that the soils are free from salinity, which stands for the entire study area. The soil
organic carbon (SOC) in different tasar growing places of Mayurbhanj district ranged from 0.03
to 2.10% with an average of 0.69% having high coefficient of variance (55.74%). Chadhepahadi
(1.13%) and Dhobanisole villages (1.07%) have shown higher SOC content while lower SOC
content was observed in Asansil village (Table 3.9). All the soils of the study region were almost
equally distributed in low (34%), medium (33%) and high (33%) category (Fig.3.4).

<1 & IS o1

TS STl & O¥R W SdTed &Fl H Iude Alggro (TF) Sid 147.1 fam
T D AE B A 402 ¥ 5310 fHUL T @I A H U T (Aferd—3.9) | SUTE
SISO BTl e A AE A e (1814 fum g7) iR adMA (1808 T
g) WAt # urar T | FTEfeAr iR RHT Al 7 e Sueer AIggioid A 78.7 3R 7856
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fur. & ' gelT | I8 Al BRAT fActerRy & b T arell 99% S  BH | 9gd BH Sude
AECIST & AT IR T (RrF—3.4) | I 31U #, STl HhIhRT BT A9 10.3 fHT.
AR A & A1 2.1 ¥ 224 U 7 @ AW # urar mn (arfere—3.9) |

FRHST fSTel & TER IUTED &3 Dl ST T4 JaT H Iuee BRORA HH A HeIaH
R H US| g By MU wret # dgen (127 fBun €) SR afermfr (126 fam
1) H SR IUAE BIRBRE Rpre fbar Mar| & & o™ 9 JaT T4 H BRORA
B (51%) X T (49%) SO F Urm AT (RIF—3.4) | T W gemel | T & w9 € S,
T U (@) W1 TIH W HH U AT | FgRES Tl & a6 g Uil SAed Id
(ARUN—3.9) & T 7 1427 BT &' ARAAN & A 538 W 537.6 [HUL T & I/ AT
T2 | SUS Ui &1 AET IeusTel (350.6 3. ©') IR g-ANI (2856 fhur &) i@
H HroT 3rferes Ot Y|

RrA—3.4 H & UR W U™ & Rafd 4§ udl =en € fb T 46 ufaerd
& H $H 3R 45 UfRrd # UM @ #eud Suderdr fawrs & iR ST 8 ufrerd
I=d UICRRM Ul & o | IUae doh (TH) Rafd # 818 didigs Arss = @ A1 0.68
W 4863 UNgd & g Uil AT (AIfrdm1—3.9) | TUBE! iR GieHNrel WAl H B 13.47
3R 1041 YMIUA & AT Iz IUALT TH A9 ol [HAT T | ARATA 0l =1 774 7 7
ST | <1 B, FgRAST Tl & TR STEH Wiell & d1a Iuarel U J19 &7 fJaad s
(67.23%) o1 | BRRM 3IR fgaal (1994) T & 75 He@yol HHRI & MR W, Bl JaT T
& T AF—AIATE (76%) H HHI UTs TT5 AR 22% F&T T Hegq 07 & U1y ¢ (FRrF—3.4) |

Chemical Properties of Soil

The available N in the tasar sericulture regions of Mayurbhanj district ranges from 40.2 to 531.0
kg ha! with an average value of 147.1 kg ha* (Table 3.9). The significantly higher mean value of available
N was found in Dhobanisole (181.4 kg ha') and Keutunimari (180.8 kg ha™) villages. Rangamatia and
Partuka villages showed lower available N as 78.7 and 78.6 kg ha™, respectively. It is interesting to note
that 99% of the sampled soils have low to very low available N (Fig.3.4). In the present study, mean
available P ranges from 2.1 to 22.4 kg ha* with a mean value of 10.3 kg ha'(Table 3.9).

The low to medium status of available P was found nearly in all the soils in the tasar
growing areas of Mayurbhanj district. Among the study places, villages Chandua (12.7 kg ha™)
and Balikhanina (12.6 kg ha-1) recorded higher available P. Nearly all the soil samples have shown
low (51%) to medium (49%) category of P in the area (Fig.3.4). Similar to P, available potassium
(K) also noted low to medium in nearly all the soils. The samples revealed a variability range from
53.8 to 537.6 kg ha! with mean value of 142.7 kg ha’ among the tasar host plants growing sites
of Mayurbhanj district (Table 3.9). The available K content is significantly high in Chadhepahadi
(350.6 kg ha') and Keutunimari (285.6 kg ha™) villages.

Status of K distribution as illustrated in Fig. 3.4 showed that about 46 percent of area showed
low and 45 percent showed medium content of potassium and just about 8 percent of samples were
with high potassium content. The available sulphur (S) status varied from 0.68 to 48.63 ppm with a
mean value of 8.18 ppm (Table 3.9). Chadhepahadi and Dhobanisole villages had recorded higher

P TR ST TG TRIET0] He
Central Tasar Research and Training Institute




aif¥s ufcras=t | Annual Report 2018-19

available S content with 13.47 and 10.41 ppm, respectively. Bhorsole site showed lower S content.
Further, distribution of available S content was highly varied (67.23%) among the tasar growing
sites of Mayurbhanj district. Based on the critical limits given by Hariram and Dwivedi (1994),
about three-fourth (76%) of total soils were found under deficient and 22% soil samples were found
under medium category (Fig. 3.4).

el & GeH UIvd dudl @ Rfa arfeldr—3.9 # &k 9o &ofi fF—35 # fawrs
TS 2| eI & § Sudtel SIU—{e &1 919 2.32 BUTfeun " & qegaq & amer 0.02
. fun ™ & oI 13.28 . faan ! & dr9 o | fad=a dM1 & SMER WR 15% A1 4 A1
oY 3R 30% AT § YA oF | Ha&T H IuTe SICIUe—dl &1 A 5.02 BB & Aegq=
@ AT 271 FRAEITT | 1630 FnfEm ™ & I/ or| ¥ a1 T § SEndiu—dr &
ufear off | ga1 Tl § SIAdu—die 2575 UL & AegEE & @er 030 Aelu™
o febun. ™ =¥ 123.15 RULIBUL ™ & 4 o | sfepsl 7 Heba feam b SrErdiv—aite Sueterr A
81% W& T YA A & o 3R 7% AR 12% HF&T T HAM: HH IR FegH A & o |
SIEU—HIT # JaT Nderd 77.45 FRIIHUT™ & AT\ @ 1oy 11.35 A faun ™ 4 629.38
Ao feb ™ e &1 AT H - o | 31egae fby U vered! § SIEdi—diar @1 A 2.15 i
& HIEH B W1 0.02 FRILIFUT ! /7 12,50 Humfbun. " de @1 mr # off | sl 7 it
5 89% HaT Al H TAET YAT o AR 5% A1 H HHI o |

The status of soil micronutrients is shown in Table 3.9 and their category in Fig. 3.5. The available
DTPA-Zn contents in the study area ranged from 0.02 mg kg to 13.28 mg kg-1 with a mean value
of 2.32 mg kg'. Based on the critical limits, 15% samples were deficient and 30% of the samples were
sufficient. The content of available DTPA-B in soils varied from 2.71 mg kg to 16.30 mg kg™ with an
average value of 5.02 mg kg''. All soil samples were having sufficiency in DTPA- B content. The DTPA-
Fe in the soil samples varied from 0.30 mg kg™ to 123.15 mg kg™ with the mean value of 25.75 mg kg
The data indicated that 81% of soil samples were sufficient and 7% & 12% of soil samples were low and
medium in DTPA-Fe availability, respectively. DTPA-Mn in the studies soils ranged from 11.35 mg kg
t0 629.38 mg kg! with an average value of 77.45 mg kg™. The content of DTPA-Cu ranged from 0.02 mg

kg-1 to 12.50 mg kg™ with mean value of 2.15 mg kg™ in the studied locations. The data illustrated that
89% of the soil samples were sufficient and 5% samples were deficient in copper.

BgsIR foren

<1 & e o1

DGR I & FaT Uve HT A 5.72 & HIA D A1 5.07 A 6.49 Tb bl AHT H o
(arferaT—3.10) | fageiyor UROMHT & STTAR ARG JaT &1 UIgd Udhfd 79 (67%) 4 HoR
AT (24%) ot (Fr—3.6) | ST @1 faaRor gRTT @ ® f Ares= 0.10 S99 T & AT
S 0.05 ¥ 0.62 SIUH TA' TP Pl AT H 7| JIT &5 H Ja&I BT Hra- (THA)
A H 0.85% ARIAM & A1 021 H 2.01% & 909 AT | AqI A Ul dell o Iz (>75%)
SO | S aTel 51% HaT T H VAT Ieoie i wd 9 Ied qogsand 1+ (>0.75%) #
35% 3R 14% HH (>0.5 | <0.75%) oI (R 3.7) |

74 P TR ST TG YRRIET0] He

Central Tasar Research and Training Institute




if¥s ufcrdest | Annual Report 2018-19

Kendujhar District

Physical Properties of Soil

Soil pH values of Kendujhar place were ranged from 5.07 to 6.49 with a mean of 5.72 (Table
3.10). According to the analysis results, the pH of most of the soils is moderate (67%) to strongly
(24%) acidic in nature (Fig. 3.6). The distribution of EC indicates that the mean value is 0.10 dS
m™ and ranged from 0.05 to 0.62 dS m™. The soils organic carbon (SOC) content in the study area
varied from 0.21 to 2.01% with mean value of 0.85%. The study revealed that the SOC is notably
high with about 51% of soil samples falling in the high (i.e. >75%) category followed by 35% and
14% of samples in the low (i.e. <0.5%) and medium (i.e. >0.5 to <0.75%), respectively (Fig. 3.7).

<1 & IS o1

Ul ATSgIo @ AT 1555 fhUT. 87 & AIAM & AT HHAI: 866 I 2335
feur & & 9/ ol T (@ferdi—3.10) | ¥ &F 7 ARG & SUARIT H Bl IS ©
(RrA—3.7) | g9 J1eadd H, U Ul [SIEIGRM NS 106 U1 T & AEgAM & A1 3.4
A 247 BT 2 AP AN | T 65% NI & 7 HH BRBRE A (<10 fHuT &7) T AT
3R 35% &3 Wead Svfl (10—25 fhT §') & fcid AT | a1 H ISR @l A1 H g
& 1 2935 fHUT ' & AIHE & A1 538 W 557.8 fHUT ¥ qd fATaT TS | ST
55% &3 «1 STd (>280 fHuT B) 3R 39% 1 WemA (110—280 fHum ') U™ A=m @1
femamar iR R 6% T & UICRIEA a9 (<110 fHUT 27) & o1 | Ja&T & b A T
qaT & Tl H 16.34 UMAIUH & Aregw & 2T 9.18 ¥ 35.55 UMHIUH b off | GaT T4l & T
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Chemical Properties of Soil

A range of available nitrogen varied from 86.6 to 233.5 kg ha! with a mean value of 155.5 kg
ha-1, respectively (Table 3.10). The entire region has shown deficiency in the availability of nitrogen
(Fig. 3.7). In the present study, available P distribution ranges vary from 3.4 to 24.7 kg ha! with
a mean value of 10.6 kg ha'. About 65% of study area showed low phosphorous content (<10 kg
ha') and 35% of area came under medium range (10-25 kg ha'). Regarding potassium content in
the soil, the study region reveals a variation from 53.8 to 557.8 kg ha! with mean value of 293.5 kg
ha'. About 55% cent of area have shown high (>280 kg ha') and 39 % medium (110-280 kg ha™)
content of potassium and just 6% of samples were with low potassium content (<110 kg ha!). The
sulphur content of the soils varied from 9.18 to 35.55 ppm with mean value of 16.34 ppm of overall
soil samples. A high proportion of soil samples (78%) were having medium available S, within the
range of 10-20 ppm followed by high range as recorded in 16% of soil samples.

REl § Sy SIMU—Te @ AT 1.92 BT fRuTT & AR 99 b AT 065
oo fem ™ | 577 fnfeun ™ @ @ A | o (@ferer—3.10) | fad=g A @& QmR
W 57% T HeE SO H o iR 429 T qATd A0 H o | HaT H Iuae SIEg—d1 $
AT 8.74 FAUTIHUT " & ARIHE & AT 4.63 AT BT & 1510 AUTfeur " & d= oY |
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1 gar A H SIEde—d) A AqEn H o1 qa&T Tl 3 SISdiu—cllg Ja H 6241
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The contents of available DTPA-Zn in the locations ranged from 0.65 mg kg™ to 5.77 mg kg™
with a mean value of 1.92 mg kg (Table 3.10). Based on the critical limits, 57% samples were in
medium range and 42% of the samples were sufficient. The content of available DTPA-B in soils varied
from 4.63 mg kg™ to 15.10 mg kg with an average value of 8.74 mg kg'. All the soil samples were
having sufficiency in DTPA-B content. The DTPA-Fe in the soil samples varied from 18.55 mg kg™ to
157.80 mg kg™ with the mean value of 62.41 mgkg. The data indicated that 100% of soil samples were
sufficient in DTPA-Fe availability. DTPA-Mn in the studied soils ranged from 19.05 mg kg-1 to 235.94
mg kg with an average value of 118.27 mg kg™'. The content of DTPA-Cu ranged from 0.73 mg kg to
13.40 mg kg™ with mean value of 3.58 mg kg™ in the studied locations. The data illustrated that all the
soil samples were sufficient in Manganese and Copper (Fig. 3.8).

Table 3.9: Status of Physico-chemical properties of tasar host plants growing soil in
Mayurbhanj district of Odisha

S | village g";’h‘;{;es pH |EC |oc [N |Pp |k |s |zn |B |Fe |Mn |cu
I. [Rangamatia |11 5.00 [0.052| 0.54 | 78.7 | 5.1 |109.4| 470 | 0.77 | 487 | 12.72 | 57.44 | 093
2. |Asansil 5 524 |0.049 | 026 | 97.7 | 46 |1266] 601 | 2.61 | 5.53 | 1641 | 99.33 | 0.84
3. |Partuka 10 5.02 |0.053 | 040 | 78.6 | 48 |121.7] 540 | 9.57 | 5.01 | 17.36 | 75.89 | 1.28
4. |Bhorsole 5 499 [0.040| 0.82 | 82.6 | 7.0 |1353| 1.58 | 10.25 | 4.74 | 13.92 | 67.32 | 1.23
5. |Kuabuda 17 433 [0.061| 0.54 [136.8] 12.0 | 1383 | 2.66 | 665 | 6.17 | 641 | 40.44 | 034
6. |Sangma Nagha | 4 5.15 | 0.057 | 0.61 |168.5] 12.0 | 2425 561 | 0.77 | 7.41 | 3.19 | 23.28 | 0.60
7. [Keutunimari |1 4386 [0.069] 0.69 [180.8] 12.2 |285.6| 6.15 | 1.26 | 479 | 1.81 | 77.90 | 2.02
8. |Jhini 5 493 [0.054| 0.56 |140.3| 123 |205.0| 820 | 091 | 4.83 | 26.79 | 73.48 | 1.02
9. |Chandua 16 5.18 | 0.043 | 0.64 |165.6] 12.7 | 1264 852 | 0.52 | 6.64 | 10.23 | 40.36 | 1.44
10. | Kakharusole | 18 498 [0.067| 048 [131.1| 11.0 | 99.4 | 7.81 | 045 | 6.11 | 11.39 | 44.13 | 1.01
I1. | Gadargadi |26 493 [0.053 | 0.38 | 164.3| 10.0 |111.3| 8.38 | 0.72 | 3.86 | 10.55 | 48.76 | 0.52
12. | Badatilou E 546 | 0.046 | 0.56 | 165.9| 11.2 | 103.4] 8.37 | 0.97 | 4.00 | 11.26 | 42.25 | 1.05
13. |Rathasole |4 5.83 [ 0.041] 0.90 [1249] 9.3 |156.2] 838 | 1.76 | 452 | 24.91 [231.20] 1.62
14. | Koilisuta 13 553 0.054] 0.73 | 134.8| 11.7 | 133.6] 9.98 | 1.78 | 440 | 13.57 |134.28| 1.02
15. | Pariakuli 6 5.31 | 0.058 | 0.83 |129.7] 11.0 |106.0| 9.83 | 1.84 | 4.83 | 12.40 [10544| 1.20
16. | Balikhanina | 13 577 [0.117] 0.59 | 159.1] 12.6 |240.3| 7.72 | 2.12 | 5.12 | 41.20 | 93.55 | 441
17. | Dhobanisole |43 590 | 0.157| 1.07 | 181.4] 10.0 | 104.6| 10.41| 2.36 | 455 | 62.41 |125.00| 5.16
18. | Chadhepahadi | 16 6210193 | 1.13 | 142.9] 10.8 |350.6|13.47| 1.88 | 5.74 | 55.16 | 78.48 | 4.60
Mean 5.35 | 0.085 | 0.69 | 147.1| 103 |142.7| 82 | 232 | 5.02 | 25.75 | 77.45 | 2.15
Minimum 3.630.010] 0.03 | 402 | 2.1 | 53.8 | 0.68 | 0.02 | 2.71 | 030 | 11.35 | 0.02
Maximum 7.10 | 0.660 | 2.10 | 531.0| 22.4 | 537.6| 48.63 | 13.28 | 16.30|123.15|629.38| 12.50
SD 0.57 | 0.07 | 0.38 |49.02] 3.71 | 85.88| 550 | 3.04 | 1.62 | 24.79 | 88.60 | 2.18
cv 10.62| 86.80 | 55.74| 33.32|35.96| 60.19| 67.23 | 130.85| 32.17| 96.29 | 114.38| 101.56
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Table 3.10: Status of Physico-chemical properties of tasar host plants growing soil in
Kendujhar district of Odisha

;o‘ Village ;V:,‘n‘;ﬂes pH|EC |loc [N |p |k |s |zn |B |Fe |Mn |cu
1. |Chhatia 7 6.09/0.13 [1.62 [153.1 |12.13]392.0 [17.75]2.15 [4.98 [79.91 |131.883.44
2. |Sitabinji 16 564010 |0.84 |164.9 [10.01|297.6 |16.11|1.78 |5.97 |61.14 |118.47|2.88
3. |Danguaposi |4 533(0.06 |0.42 [127.7 [13.15)269.9 |16.94|1.52 |9.81 |35.88 |170.35|2.08
4. |Manoharpur |5 570027 [0.55 [119.5 |11.74|342.3 |17.88|221 |13.75|46.35 |116.53|2.06
5. |Maniabindha |5 5.86(0.06 |0.49 |1459 [8.22 2173 |17.49|0.92 |13.25/26.00 |76.37 |1.51
6. |Billa 2 5.780.06 |0.36 |152.5 [12.50379.7 |13.28|1.93 |13.79|35.58 |135.84|4.19
7. | Alughati 10 566|006 [0.93 [176.5 [9.70 |223.9 |14.78|2.52 |9.60 |94.38 |105.91|7.10
Mean 572/0.10 |0.85 |155.48|10.60293.49|16.34|1.92 |8.74 |62.41 |118.27|3.58
Minimum 507|005 [021 [86.62 |3.40 |53.76 [9.18 |0.65 |4.63 [18.55 |19.05 |0.73
Maximum 6.49]0.62 |2.01 |233.49(24.70|557.76| 35.55 | 5.77 |15.10|157.80|235.94(13.40
SD 031011 [0.51 [32.32 |4.61 |131.36/547 |0.94 |3.59 |34.46 |55.55 |2.95
cv 5.40(107.00| 60.23|20.79 |43.45|44.76 |33.47 | 48.88|41.05|55.22 |46.97 |82.20
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Fig.3.3: Percentage of soil pH in different category under sampling area of Mayurbhanj district in

Odisha
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Fig. 3.4: Percentage of SOC and Macronutrients in differentcategory under sampling area of
Mayurbhanj district in Odisha

100 - 00 00
i 89
90 A 81
80 -
70
& , 35
Eﬁ 60 BS
£ 50
=
S 4
A ) (
_ 12
7 3 6
) 0 0 o 0
Zinc Boron Iron Manganese Copper
B Deficient BNMedium ®Sufficient

Fig. 3.5: Percentage of micronutrients in different category under sampling area of Mayurbhan;
district in Odisha
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Fig.3.6: Percentage of soil pH in different category under sampling area of Kendujhar district in

Odisha
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Fig. 3.7: Percentage of SOC and Macronutrients in different category under sampling area of

Kendujhar district in Odisha
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Fig. 3.8: Percentage of micronutrients in different category under sampling area of Kendujhar

district in Odisha
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3.3. WIog I xeu

HOST PLANT PROTECTION

331 IR 9ISg Uiyl § I Bedl B SFEE ] STEId Ud ATSNTH Uge | FAdI
PCESC

STUDIES OF POPULATION DYNAMICS OF STEM BORER (S) IN TASAR HOST
PLANT AND THEIR MANAGEMENT THROUGH IPM APPROACHES (ARE-4719)

o= Rig, i g@oll T T.gq a1
Jitendra Singh, Sunita Mukherjee and M.M. Beig

faf= dR SRS ITSAl Ui SIRES, BURITG, 3N, ABRIE, 7Y U¥l iR
T 3 TER 9IS Uil | T B&b D UbIU DI AThel & (oI AAETOT [T 17 | 51 RT3
# TR SeS o A FR-Soarg aF | 9dfea 2 RdEs # faft fid. srerfa
ERE], ATSART], QERRTY, BSIFBRYT, TGS, THERYR, HARAT, HISIHS R MaTE H 71 vach
@1 AT DA 1 3%aﬁa%ﬂélwmaﬁﬁﬂﬁww-§@w HOIHS H 2%, g-eﬁwﬁ%
qYGR H 3%, JAITHD, WA H 2%, gAIUTD, IRIUGT H 2%, dIUTD, RISR Td JAuuD,
HIE H 5%, FATHD, A=R H 2%, JAUTD, HSRT 3%, FaIITD, UTell 4%, ERI3TDH, TSI 3%,
RT3, GHBT 3%, ENIAD, TRIUGT 1%, T ENIAD, IRITA H 2% ol Bl g |

Survey were conducted to assess the stem borer infestation in tasar food plants in different
tasar growing states viz., Jharkhand, Chhatishgarh, Odisha, Maharastra, Andhra Pradesh and
Telangana. In these states tasar growing areas belong from different agro-climatic zone. Severity
of stem borer was recorded only 1-3% in Jharkhand at different PPCs viz., Kharsawan, Chaibasa,
Debrasai, Hatgamaria, Noamundi, Chakradharpur, Bharbharia, Kathikund and Bengabad. Severity
of stem borer was recorded at BSM&TC, Kathikund 2%, BSM&TC, Madhupur, 3%, BSM&TC,
Kharsanwan 2%, BSM&TC, Baripada 2%, BSM&TC, Keonjhar and BSM&TC, Sundergarh 5%,
BSM&TC, Chennure 2%, BSM&TC, Bhandara 3%, BSM&TC, Pali 4%, RSRS, Bhandara 3%, RSRS,
Dumbka 3%, RSRS, Baribada 1%, RSRSS, and Warangal 2% respectively.

TR A Uil § @9 Bed @ oIy (dIepd dic yaegd (SMSUIUH) & AM@IHRo &
fog i W i fdgeil & | v SR fRar W g, (1) 99 Bee & S AqEl Bl
T I & forg fafr=1 Rueicd &1 fosaw@ | (2) ol sy & SRM a1 ved & d&ed gq
Tifye faftrl, Sta deas iR Sifds diearerd & TN (3) a1 Bedh & uded & foru
YPTeT oY Aed 9I%b I B&hI Pl HY3Te FUE IR S8 ARAT | WISy Uil TR I B8dh b
TS FHRI Bl T P & oIy fel IS IUAR FATSHl Pl FARY far 737 of |

An experiment was conducted for standardization of integrated pest management (IPM
approach) for stem borer in tasar food plants with three level check points viz. (1) Spraying of
different repellents to suppress the egg laying of stem borer (2) application of mechanical methods,
bio-pesticide & organic pesticides for management of stem borer during larval stages (3) manual
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collection and killing of adult stem borer along with light trap for management of stem borer. Total
eight treatment combinations were imposed to suppress the eggs laying of stem borer on food plant.

T BEP B US S Pl b o STAR A
& = forizor
& = Bl BT AH BRAl
& +5 el /ollex roTferfde &1 fsara

<
é’r ?ﬁ+10 A3, /<lleR eronfexfded &1 frsda

é‘r4 ﬁ1+1.5a§qﬁﬁﬁﬂqw+qﬁmf®s‘cﬁm

&= +1:10 IFAT H A 37 + I BT BSDT

& = &+ Biddel & AT 5% I D STl wiet BT [Fgha
& = &+ Biddel b AR 10% I D STl Hiel Bl fogb

Treatment combination to avoid the egg laying of stem borer

T,= Control

T = Scrubbing the bark
T,=T, + Spray of 5 ml/l Azadirachtin
T,=T, + Spray of 10 ml/l Azadirachtin

T,=T, + Spray of mixture of Neem based pesticide & water (1:5)
T,=T, + Spray of mixture of Neem based pesticide & water (1:10)
T =T, + Spray of 5% aqueous solution of lime with fevicol

T.=T, + Spray of 10% aqueous solution of lime with fevicol

1 ved b fSRE 3R & S<RME A1 Il Su=ar |aftqgor yanr fee v —

&1 = oo
& = o1 T4 TegHIan arR 3 g &1 awrg Rl
A = &+ IronieRfded (25 el /oliex) # fiaT ©3 Srer

éT & + IOTRRfde (50 A=l /eieR) T ©3 Srefr
‘é‘r4 é‘r1+:iﬁawrﬁﬁ®swwﬂqatrﬁﬁ (1:5) & fsror # TR w8 S1erT
& = &4 A ameRa dreae Td R (1:10) B Mo A P wF STeT
& = &+ BN el § TR g Srefr
A =3+ SoTel | AT STefr
A =&+ Ugel | AR B Sref
During larval stages of stem borer, nine different treatment combinations were applied viz.,
T, = Control

T, = Cleaning of hole with knife and Aluminum wire
T2 = T + Inserting cotton wool soaked in Azadiractine (25ml/l)
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T, =T + Inserting cotton wool soaked in Azadiractine (50ml/l)

T, = T + Inserting cotton wool soaked in mixture of Neem based pesticide & water (1:5)
T, =T + Inserting cotton wool soaked in mixture of of Neem based pesticide & water (1:10)
T, =T + Inserting cotton wool soaked in Kerosene

T, =T + Inserting cotton wool soaked in Diesel

T,= T + Inserting cotton wool soaked in Petrol

HYHRIT /T & SR SITQIAR SUIRI o 3fS o4, <di 3R duRh IaReqT &
SRTE T9T ©Badh YaH & AH H Ugel & URUHI Bl SIERRAT | I Bed IR SUAR] BT YT
arferat &, 3.1, 3.12 T4 3.13 ¥ faam 7 7| W Sa@el, fed @ dd, Siote 3R Ugia & AT
SUEARI & IR FRT YAdH T B&dh Gl 3R Yhld GdT 17 |

T BEH (TU%DI) @ & FIRET dor aeR Yy diel § a1 geal & uighia &
foTQ /g A @1 R BT P HAdA. g U™, @ & AT Yerd H UBbeT ¢U H Aaa
I fHar | MfSHaH a9 BEd (12 TG /UHTET o0 /FClE) 32 AFG Arad fasme dwrg
(SMW) # &of fdear a1 (Arferdi—3.14) |

During validation most of the treatments repeated the earlier results in case of stem borer
management during egg laying, larval and adult stages. Effect of treatments on stem borer had been
given in table number 3.11, 3.12 and 3.13. Treatments with neem products, kerosene, diesel and
petrol were resulted in minimum stem borer population and infestation.

Daily monitoring of stem borer (adults) and assessment of congenial weather condition
for outbreak of stem borer in tasar food plant was done with the help of light traps at CTR&TI,
Ranchi field. The highest adult stem borer (12 adults/ light trap/ week) was recorded in 32 Standard
Meteorological Weeks (SMW) (Table 3.14).

Table 3.11: Assessment of Azadirachtin, Neem based pesticides and Lime on stem borer egg
laying on Asan plants

Treatments R1 R2 R3 R4 R5 Total stem borer on 5 plants
TO 0 0 1 0 1 2
T1 0 0 1 0 0 1
T2 0 0 0 0 1 1
T3 0 0 0 0 0 0
T4 0 0 0 0 0 0
T5 0 0 0 0 0 0
Té6 0 0 0 0 0 0
T7 0 0 0 0 0 0
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Table 3.12: Assessment of Azadirachtin, Neem based pesticides and Lime on Arjun plants on
stem borer egg laying

=
=
=

Treatments Total stem borer on 5 plants
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clo|lo|lo|lo|o|~|~

[~

Table 3.13: Assessment of different treatment combination at larval stage on Arjun and Asan
plants for management of stem borer

Total pest (survive) after

treatment
Treatments R, R, R3 R4 R5

Stem borer Stem borer

(Arjun) (Asan)
T0 1 1 1 1 1 2 4
T, 1 1 1 1 1 1 2
T, 1 1 1 1 1 0 1
T3 1 1 1 1 1 0 0
T, 1 1 1 1 1 0 0
T, 1 1 1 1 1 0 0
T6 1 1 1 1 1 0 0
T7 1 1 1 1 1 0 0
T, 1 1 1 1 1 0 0

Table 3.14: Weakly stem borer /light trap at CTR&TI, Ranchi research farm

SMWwW Tmax (0C) Tmin (oC) RHI (%) RHII (%) RF (mm) Borer/light trap

26 27.57 23.42 82.00 88.42 175 0
27 49.14 24.14 80.28 83.00 150 1
28 29.28 25.42 77.71 75.00 67 6
29 28.00 24.57 79.14 86.28 345 5
30 26.14 23.28 94.14 92.00 822 8
31 26.24 23.42 76.28 77.71 145 11
32 26.85 23.57 83.00 79.85 346 12
33 27.83 24.66 80.33 80.66 201

34 29.00 24.20 69.40 82.80 320
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e

1

T B&h DI YA DI Dad ¥R ATHT UG URET0T HR, i B Wy verd H
TrRIfieh TRIR Ay Ul M (SfHHlerar erFer) IR 3G (efaferar sig) # i
febam T |

2 TR U U H W aRR & T BT ATdAT AN D, IR, (<2%) AU,
FIER (2%), §NAAD, GG (5%), JNAAD, FOIHS (3%) IR FAUAD, WA
(<2%) # fopar |

3 T URIGHT dvw, WG, ASIN, TEURM, BSTBRAN, ARMGS! THERY, AR 7T
RATTHT des, WRARAT H T V&P IFF 319 & Ulel 7 (1%) &l fbar T1 |

4 TR Y UMl H T Oqd b FEET & ol T AMETRT dleARe Bl FEfor &R
ISR |

5 T 8ed & T (R W, Ga—guRes)) &1 ugdr AR HiY U deM,
T3 el & T FUB0 T F DI TS|

6 U WG UMl H O B & YEud & oY YD Ulsh HeEd Udol Pl Ifacar |
A1 & SR ARIHROT fhar T |

Highlights

1 The severity of stem borer was recorded in primary tasar food plants, Asan (Terminalia
tomentosa) and Arjuna (Terminalia arjuna) at Central Tasar Research &Training Institute,
Ranchi research farm.

2 Assessed the infestation of stem borer in tasar food plants at BSM&TC, Baripada,(<2%)
BSM&TC, Keonjhar (2%), BSM&TC, Sundergarh (5%), BSM&TC, Kathikund (3%) and
BSM&TC, Kharsanwa (<2%).

3 Stem borer infestation at PPC, Kharsawan, Chaibasa, Debrasai, Hatgamaria, Noamundi
Chakradharpur, and PPC, Bharbharia was recorded (1%) in Arjun plants.

4 Formulation and application of Neem based pesticide for management of stem borer in
tasar food plants.

5 Specimen of stem borer was identified (Psiloptera sp, family — Buprestidae)) from Pusa
Collection Centre, Indian Agricultural Research Institute, New Delhi.

6 Validation of IPM package for management of stem borer in tasar food plants was done
during October to march.
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34 WHDIC B Gagd

SILKWORM CROP IMPROVEMENT

3.4.1 AT TIF P HILUH W ST WTH SUSl B olU SWbfegd a9R WHdie &1 faar

IMPROVEMENT OF TROPICAL TASAR SILKWORM FOR HIGH SILK YIELD
THROUGH RECURRENT SELECTION (AIB-4717)

Hor1, R HAR @ ¢.09 A6l
Manjappa, Niranjan Kumar and A. H. Naqvi

macHt T USTA BRIGH B fAfed R @ v dad R (AR 2 UT, HIET 23
1), dg 8 (FR>1100 HICR) & doH D & AR &A@l Y U, BRI R, JUT
IR Td TAUHUE TR IR SR Y 12 Wh”l &1 I a1 17| JMad a9 HrRishH IRA
PR B oY JMER are] IR B B FAT ABRI & BRI BT ghgl HAT TAT| T
HEA 2018 B AR AR AEET § IGRBH JT & gRI 100 AP (100 AHF) TR
Py TQ | 57 FBRI BT R ST JOMeAl BT UTel] bRl Y AR TRl 3 319 b
uiel o) ST ufpid & |1 dleure fhar 11| STd 4G &R B BRYI, {B GHRI bl GRS
B) T AT 3R 62 ARl A BRI Ul by 7T | DI 9R, AT R AR baa HR g ol
GHRI H BT gl fbar 1T | fdaee & faweivor | by segas H Jedidd by Tg a4
JAON & foy HB=l H Ag@qel =11 &1 UdT =@ell (A1fotdT—3.15) | STad” A1ed G2 aret
T 50% HHRI DI AHY AMEIGT g4 & ol AT 17 | AT BRI BT A PHad IR R H
112 Y19 3R HI&T DI H 1.18 UM of, Sdfch AT APRI BT bad AR R H 1.21 Y 3R
AT HY H 1.27 M A1 (@1ferdT 3.16) | I Ugell B 91 B Bl 8 ORTH 9 wad
R BIAT B, AT IR AT H Had WR HH o7 | ARG ®Y A d8cR b FAGH &
JHET DI AT g2 D [l 50% FIF eIl fUTs T T |

To execute recurrent selection breeding programme, twelve crosses were selected based on
benchmark of shell weight (male 2g, female 2.3g), filament length (male >1100m) besides considering
silk ratio, cocoon weight, pupal weight, and NBFL. Cocoons from selected crosses were pooled to
form base population for initiating recurrent selection programme. Base population was subjected
to random mating during I-crop 2018 and 100 crosses (100Dfls) were prepared. These crosses were
reared in cellular manner on Arjun plantation with two replications by following recommended
package of practices. Due to high mortality, some crosses were rejected and cocoons were harvested
from 62 crosses. Cocoon assessment was done for cocoon weight, pupa weight and shell weight in
all the crosses. Analysis of variance revealed significant variation in the evaluated crosses for all the
traits studied (Table3.15). About 50% of crosses showing higher mean performance were selected
to form composite population. Mean shell weight of all crosses was 1.12 g in male and 1.18 g in
female cocoon, whereas mean shell weight of selected crosses was 1.21 g in male and 1.27g in female
cocoon (Table 3.16). Since first crop is seed crop having lower shell weight, hence in present study
mean shell weight was less. 50% selection intensity was applied to avoid chance of loss of genetically
superior gene combination.
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fgdia ISR & SRM Igfed =T & ARIH A FHY Ifaral F T 40 AP
TIR BT Q| 39 Al &1 A9 UfdPia & A1 RSN & T8d 3T & Ukl W dieyTe
foar | eracdf =9 el & dEd qeuie fhU Y HaRi ¥ AP & TR BRI ders
DI QT fHAT T | Uhel DIAT Hedidhd Hb: Td  UfaPpfaar far 77| IRAS! # faaed &
feetyor 4 36 WAl H R Blap WR 3R JuT IR & oY & Aeayol H=ar &1 udr =er oy
el & fog T2 (@iferdr—3.16) | I8 SR wxar ® & g+ Gl 7 smgaftie FHwydn
aTed Bl | AR fafdgar G w1 & o Jeaifdd S B el didt | Sirel!
STET AT 3T Y TE1 & AT ABRA B Dl AMALIHT Uil T | BTAifdh, AR Ao &
@l BRI BT AT gaei G <feroll & oY Ugell BAe & Hebxl ol Jorvl H d8cR urdy 121
(@TrDBT—3.17) | TR IS & HBRI BT AT had IR (R H 1.52 TTH TG A&T H 1.63 UTH)
Ugel oM & Faxi (R H 1.12 U9 Td AIGT H 1.18 UTH) Bl Joi-l H 3fD o7 |

During second grainage, about 40 crosses were prepared from composite population
through random mating. These crosses were reared in Arjun block plantation under RBD with three
replications. Harvesting of cocoons was completed as per replication from crosses evaluated under
recurrent selection method. Single cocoon assessment was performed in cross and replication wise.
Analysis of variance in RBD revealed significant variation across 36 crosses for male cocoon weight
and pupal weight and not for remaining traits (Table 3.16). This indicates the breeding material has
attained genetic homogeneity. To create genetic variation evaluated population needs to be crossed
with Wild Daba or other cultivated Daba in next generation. However, mean performance of total
crosses of second season was found to be better as compared to that of first crop crosses for all the
traits (Table 3.17). Mean shell weight of second season crosses was higher (1.52 gin maleand 1.63 g
in female) as compared to that of first season crosses (1.12 g in male and 1.18 g in female).

Table 3.15: Analysis of variance in 62 recurrent population crosses for cocoon traits, evaluated
during first crop 2018

Male Female
Source of Degrees of
Variation Jfreedom :Z‘;;Z’tl Pupa weight | Shell wt. ‘(/:V(;Ci;;'tl Pupa weight | Shell wt.
Replication 1 0.15 0.04 0.00 0.40 0.39 0.00
Crosses 61 0.73* 0.49% 0.16* 1.73% 1.38% 0.16%
Error 61 0.17 0.15 0.01 0.32 0.24 0.01
Total 123 0.45 0.32 0.09 1.02 0.81 0.08

*significant at 0.05 probability
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Table 3.16: Analysis of variance in 36 recurrent population crosses for cocoon traits, evaluated
during second crop 2018

Male Female
Source of | Degrees of
Variation |freedom |Cocoon Pupa shell Cocoon Pupa shell
weight (g) |weight (g) |weight (g) |weight (g) |weight (g) |weight (g)
Replication 2 0.68 0.66 0.03 5.69 4.28 0.04
Crosses 35 1.03* 1.23%* 0.06 3.17 2.53 0.06
Error 70 0.67 0.58 0.04 2.44 1.79 0.05
Total 107 0.79 0.79 0.04 2.74 2.08 0.05
CV (%) 8.80 9.81 13.09 13.51 13.54 13.89

*, ** significant at 0.05 & 0.01 probability

Table 3.17: Mean performance of total population (all crosses) and selected crosses mean of

cocoon related traits evaluated during first and second crop 2018

Male Female
Crop
ceason | Mean Cocoon Pupa Shell Cocoon Pupa Shell
weight (g) |weight (g) |weight (g) |weight (g) |weight (g) |weight (g)
Population 8.38 7.32 112 10.96 9.75 118
First crop |Mmean
2018
Selected 8.44 7.18 1.26 1113 9.82 1.27
Crosses mean
Second Population 9.27 775 1.52 1156 9.87 1.63
crop 2018 | mean
BRI TR ST T YFRIE0T een
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3.4.2 I HEGUN TR WH & 01 9 IATIGDhl H GoRINI o Tabihd Sauaiiie] Jan

INTEGRATED BIOTECHNOLOGICAL APPROACH TOWARDS IMPROVEMENT OF
QUALITY AND PRODUCTIVITY OF TROPICAL TASAR SILK (AIT 4727)

SUB-PROJECT-1: SEQUENCING OF WHOLE-GENOME OF TASAR SILKWORM,
ANTHERAEA MYLITTA (IN COLLABORATION WITH CTR&TI RANCHI & NIAB,
HYDERABAD)

IU—IRAGHI-1 : TER WHdie TR Argforst & Wyl SiAM o W gaemgye,
TEEIE & AT ¥ )

1.9 Uy, & ST, 13718 51 .9y, 3 HAR, A I,
3rreires e, 9w, v Rive vd . i
J.P. Pandey, K. Jena, D.I.G. Prabhu, Abhay Kumar, Ravi Ranjan,
Alok Sahay, V.P. Gupta, A.K. Sinha and S. Sharma

IRASHT & U8l 94 H IR WHBIC C.HERE B SET UIR-YSIT & el
AT AR BT TS | 39 ol dreurar faar Tam iR RETet Afer oot &1 Srar aiR—y<irfa @t
3+|3H|u1|'v\1cb drege urd @ s (RF—3.9) | SNfdd R Nl & a9 SHcddl H 23 Dl AT
(%—310)2%3—@%@@@@?@@@%85 Hg Wﬁﬁle
TSN TANT & 918 AT ATGsINT DI sﬂcm THTT AigdT Td STUferd STl dieyd & IaR Ade)
AR & T varamsudaysd. 2500 Rigdar # @ a7 | fQ MU STeR ol IHed R Joracn
PR AT AR Y ST &1 g I[ora<l ®hR 30 (R 30) (RrF—3.11) uram a1 i &
99.9% @I AAJ ASIHAT & AT 1000 H 1 BT FfE &% BT MT B 2|

In the first year of the project, shallow sequencing of Daba ecorace of tasar silkworm A.
mylitta was done. For this, rearing was conducted and isogenic line of DABA eco-race of single
moth progenies was obtained (Fig.3.9). A good quality DNA of 23 Kb size (Fig. 3.10) and a total of
8.5 ug of DNA were isolated from fat tissues of live male cocoons. After libraries preparation, the
qualified libraries are fed into HiSeq 2500 sequencer according to its effective concentration and
expected data volume for shallow sequencing. The sequencing quality score of a given base, Q of
sequenced data was found to be 30 (Q30) (Fig. 3.11) which indicates an error rate of 1 in 1000, with
a corresponding accuracy of 99.9%

Figure 3.9: (A) Rearing of Daba ecorace A. mylitta larvae isogenic line (B) Process of cocoons
formation (C) Cocoons collected from isogenic line of Daba ecorace of A. mylitta
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+«—23 Kb

Figure 3.10: Agarose gel electrophoresis (0.8%) of isolated genomic DNA from A. mylitta. Lane 1:
Hind III marker, lanes 2: DNA isolated from fat tissue. 23 kb high quality DNA was obtained.

Fastp: Sequence Quality

filtaring: &

20 a0 i) ED 100 120 140

Read Position

Figure 3.11: Sequence quality is represented by the base position on the X-axis and log scaled
quality score on the Y-axis represents

TSI 3R ST @1 goresRoT Refc &1 ugar &_+ & fog SiRil /431 & fqaRor &1 5=
IRG Y /S /S /WD AR BT [WRT fBar a1 (RE-3.12) | R SR & Rigid
@ SR, Tl AR ST @l A1 YAd AIFdRTT Fh IR SRIER 81 AT SR GR AT
vfshar 3 saRafad g Rer 81T =1f2y | ifs graifiies /g # yrgHR fawdmRer yaiys 3k ¢o
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3 BRI | U8 6 ¥ 7 JfFdIcigsd H IAR—AG AT Wil AT 3R I 2 | ST
TIAASUARI. 2500 BT SUANT B T. FEMAeT BT 226035598 Hed IS 3R 212502416 G
e & 1T 65 Sidl SIYAY HIFIRIT ST (100 X Havel) I [HIT TAT| Hel SITAT A
35.9% UTS s | IRYe BiferT & forg, Wt W s @1 faf=r aresdt 9 e S & g
oo T (arferar—3.19) | W S & 3T 71 <wiir & oefifRer ar=foer &1 Si=M &
AT (11.3% ) & SIAM @& o1 § gwfiftar gm@mg (77.4% 9f0T) & STHM & o9 2 |

Distribution of A/T/G/Cis used to identify the separation situation of AT and GCby checking
the distribution of GC content (Fig. 3.12). According to the principle of complementary bases, the
content of AT and GC should be equal at each sequencing cycle and be constant and stable in the
whole sequencing procedure. But in practical measurement, due to the primer amplification bias
and some other reasons, the first 6 to 7 nucleotides was fluctuated which is normal and reasonable.
A 65 GB of DNA sequenced data (100 x coverage) of A. mylitta was generated using Illumina
HiSeq 2500 with a total of 226035598 raw reads and 212502416 clean reads. Total GC content was
found to be 35.9%. For Variant Calling, all the clean reads were mapped from the multiple libraries
to the reference genome (Table 3.19). Mapping to reference genome showed that the Genome of
Antheraea mylitta is closer to the genome of Antheraea yamamai (77.4% mapping) than the genome

of Bombyx mori (11.3 % mapping).

Fastp: Read GC Content

100

B

Rl Before filtering

a 20 40 &0 BD 100 120 140

Read Position

Figure 3.12: Read GC content is represented by the base position on the X-axis and GC
distribution of the reads on the Y-axis.
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Table 3.18: Statistics of the reference genome

342 mm Scaffolds Genome size (MB)
Bombyx mori 43462 481
Antheraea yamamai 7723

Table 3.19: Read Mapping Distribution with Reference Genome

. Duplicate Mapped | Perfect Perfect
Sample Aux. Hits hits Mapped % paired paired % Total
Antheraea yamamai | \,)30000 131137140 | 177818108 |77.4 70933420 |33.38 229740125
Genome
Bombyx mori 843664 12322406 23753729 |11.13 13065698 |6.15 213346080
Genome

Sub-Project-2: Genetic Characterization Of Tropical Tasar Silkworm, Antheraea mylitta
Through Single Nucleotide Polymorphism Based Molecular Barcode (in Collaboration With
CTR & TI Ranchi & University Of Hyderabad).

SU—IRATTI-2 : Thd YIAICISS Ulell Alfhod IMETRA 3MMfYad IRPIS & A1edq A
SWUHICTI TR XTI ToRIT ATgfercer o1 Al ui—aen iR &.9.31.9 1.
i, M Td TeNEE favafierey @ wear |)

S1.311% o1 9,91 .0 wvsy, G % @R 1a e[ gAR
D.I.G. Prabhu, J.P.Pandey, P. K. Kar and Niranjan Kumar

Ig IRITSHT IR B SOTHICS T &3 § FdRerd HdevT, BACTsUd / wUTlcHd I&ToT
qui, ST 3Mar &1 P AR GREHT fATeAvvT §RT T #7s7oreT NeHdbIe UTiR—ySTfa @l
oA ReIfr &1 gar o 8iR S Fe=idT drel el Wl THU=T SR onfoas aRers
ey &< & forg g @1 18 o aifds ¢ #7sforer &1 A= wIR—yeifa™l &1 sferT Ud
Torag fBar S | |

The project was undertaken to ascertain the current status of A. mylitta silkworm eco-races
in tropical regions of India through systematic survey, phenotypic/morphological characterization,
analysis of niches structure of the respective habitat areas and to develop high density third
generation SNP based molecular barcode to differentiate and characterize the various eco-races of
A. mylitta.

JUGICIIT TR WHBIC & WHidd HU A I~ DAl DI BTG, ANSAT 3R
IRES & Fs WFI A UHA 6 a7 iR AiMifera iR wiRRufder s & i a3 9
ST T—3TeT UIR—VSTIfoal & Uy 9 & w9 # 7197 7371 | Ui fy 10 St &
TR IR vd AT AR, TS, W § AREE fhar ar| es By T By A
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BARITE A IIRIT vigver Aiftd el vd Rroie &Y. 9iftd % ariR—yorrf, SnfSem & A
Iy Aleel Ud el TIR—USIfd, aNfeSem & efd+foryr ederar miftd el sIREvs I Uw.9
gveT UIa AT, SIREUE ¥ SfH-fergr Uiivd ARed 9 SE—Ulel ST al JIRETE ¥
cf+forar w vd enRar . 1 9T a1 S1ET & O | 99 & dR W9 § R A= e 9
qIR—YISTIferT Uehdl &Y T 3R dimifore fAdene aifardr—3.20 # fa@m v &

Nature grown cocoons of tropical tasar silkworm were collected from a number of places
of Chhattisgarh, Odisha and Jharkhand and considered as representative samples of different eco-
races from the geographically and ecologically diverse areas. Collected cocoons were preserved and
maintained at Central Tasar Research and Training Institute, Nagri, Ranchi. The cocoon samples
collected were the Shorea robusta fed Raily and Zizyphus sp. fed Barf eco-races from Chhattisgarh,
S. robusta fed Modal and Nalia ecoraces from Odisha, Terminalia tomentosa fed Jata from Odisha,
S. robusta fed Modia from Jharkhand, Terminalia sp. fed Sarihan and Semi-domesticated Daba
from Jharkhand and both Terminalia sp. and Shorea sp. fed wild Daba from Jharkhand. Eco-races
have been collected from four various locations in the core zone of the forest and geographical
coordinates are shown in Table 3.20.

Udh TIR—USIT & foIU 391, 3MPR, USdhdl Bl ddTs, DIAT AT, Udhdl BT R 3R
el Had MR O DI 01 qof [y MY (RFrF—3.13) | TIR—TSIAAl & i w4 ¥ U

BT T 30 BRAT AT A Udhdl dad 9R, Ubel PIAT YR UG Had AU AT &bl ITOMET
DI TS | 100 BT & LNTTHRT UTerdl DT {Igevor fHar T |

Cocoon characters like colour, shape, peduncle length, cocoon volume, single cocoon weight
and single shell weight were recorded for each of the eco-race (Fig. 3.13). The single shell weight,
single cocoon weight and shell ratio percentage were calculated from the 30 randomly collected
samples of the eco-races. Reeling parameters were analysed with 100 cocoons.

Uhd IIR—USIfl dor I SHRcdcs ST & AST I Id] B 9 SiANfdd
SIUAY Bl Frawrerax aRwgd fBar T (RE-3.14) | I SMREdHcs @1, SiTell €61, e,
HIgel, SIel, Ao, 9 IR AR & uRsRd by 1Y gy T § SEIRUS! e T
EIEY

Genomic DNA was extracted and purified from female pupal fat body of collected ecoraces
and semi domesticated Daba (Fig. 3.14). ddRAD sequencing was performed in the purified DNA
samples of semi domesticated Daba, wild Daba, Raily, Modal, Jata, Nalia, Barf and Sarihan.

92 P TR ST TG YRRIET0] He
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Table 3.20. Geographical coordinate of various ecoraces collected from Chhattisgarh, Odisha

and Jharkhand
Semi-
. . . . wild domes
Raily Barf Modal Nalia Jata Sarihan Modia Daba ticated
Daba
Chhattisgarh Odisha Jharkhand
Madhota glelvfi(;\}: - Gudgudia Thakurmunda | Gopikandar | Jamda Billgoen
19.22732° N 20 Z§8486°gN 21.8814°N 21.5239°N 24.4297° N 22.5489°N  |22.8652° N
81.83764° E ’ o1 | 86.2540° E 86.1720° E 87.4810°E 86.2233°E 85.3251°E
81.93203° E
Sarat
21.4368° N
86.3413° E
Kollaval Markatola | Tulsibani Kendujuani | Tola sarasbadia| ChhotaNagra | Karjuri
19.48196° N| 20.33634° N| 22.1809° N 21.6482° N, 24.4140° N 22.2360°N  [24.0122°N
82.07612° E | 81.54997° E | 86.2737° E 86.1217°E  |86.4618°E  |85.3032°E |87.0651°E STR&TL
agri
23.3251°
N
85.1620°
Nangur Gatta Silly | Noto Jitpur Manoharpur |Jhinkpani |g
18.93928° N | 20.44440° N| 21.4403° N 23.7326° N 22.3735° N [22.4117°N
82.05839° E | 51.80642° E | 86.2922° E 86.3998°E 85.1969° E 85.7645° E
Khuntagaon | Mahuldiha
22.1831°N |21.4467° N
84.0315°E | 86.1732°E
Darbha Karap Sarat Tola Chitardih | Barbil Goilkera
18.85917° N|20.28549° N| 21.4368° N 24.4041° N 22.1052° N [22.5079° N
81.86886° E | 81.61306° E | 86.3413° E 86.4636° E 85.3788°E 85.3770° E
P TR ST TG TRIET0] He
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343 TR ¥R AP & ERI S0 Bieqey TR WHOIE viRar drsfersr & Rer
AI—AETeNel TS+l &l =9+ (TS 04002 THIME)

3.4.3 Selection of Stable Thermo-tolerant Line(s) of Tropical Tasar Silkworm Antheraea
mylitta Through Developed SCAR markers (AIT04002SI)

31T SN 9, Horwd1 gd fRe AR
I. G. Prabhu, Manjappa, Niranjan Kumar

Project was approved in February. S4 generation thermo-tolerant line of A. mylitta,
developed during the previous project was maintained at P4 station, Katghora, Chhattisgarh, one
of the hotter tasar rearing zones.

RATST B BRa™ H Holl el ot | fsell uRareHr & SR Jsiya v Argferer
P TH4 GGl 19 eI llgd, 9 TH d¥R dledrdd &3 ¥ 4 Uh U4 b, BT,
TG, H RRT & TS |

3.5 IMPIC B IS

SILKWORM CROP PRODUCTION

35.1 ¥Td o) ufcedi R utfera grefiffar Arsforcer 91 ¥ e Rmariic THIRITe™ Td S
PIRIE SYAET

GUT SYMBIONT ASSOCIATIONS IN ANTHERAEA MYLITTA DRURY FEEDING
ON SAL FLORA AND THEIR PHYSIOLOGICAL IMPLICATIONS (PIP 4716)

TH.TH A7, o G qosd U9 9 e
M.M. Baig, J.P. Pandey, V.P. Gupta

Algel 3R el uIR—uoTfd & @l (@ 16 3MsAleicd) ¥ He@yul fBAre fSUfeT
(02% TH) SFEIRAT BT 3T fhaT TAT| SFEIRTA SIS §RT Bl & WeloT 0.2%
qh YR T, Safh A B uxil H el e 0.1% 1 BIaT 8 | "iad GIiR—USa § el
o gar # e RAfST 9 dRar &1 Sea A e war €| wRiiRielE, Sgrmsfie ok
LM Fothe &I SUANT HR Ffolfded TN 7 Ura | 3113 daciRAr &I JfAd o1 gfte
@1 | Ufifde qarell & Aees | JaIRAT & iR 9 ofdl @ gig Hoaen S @ |
JFRIRTT ASTOHIHG MSATAIT Bl ATSAINTZH, TS & AR JR-TATS STARI &
FHIIRT §RT AFSIH AT T | AGd, Nell, STl Sd1, ST AR el &1 Rl &1 A=
AR ¥ SaIRTS HlfSTHM &I 31 T fhar T | SRTell S161, Higd, el iR arfvrisasd
ST 9 A JFRAT & ASIHT & Hed 15 AT DI Bied & 916 FAIHAT & oy Jom
AT 3R ATGSRI I[OTadT BT FHATO—U AT fhaT ITT | 95 Y {41 9 SATgsiR) ANy & forg
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Jed O B o |

Fig.3.15: C- control L- Low dose: ampicillin 0.5 mg/mL; tetracyclin 0.1 mg/mL; streptomycin
sulphate 0.5 mg/ mL- 1.1 mg/mL M- medium dose: double of low dose- 2.2mg/mL H- high dose:
double of medium dose- 4.4 mg/ mL

Significant phenol degrading (upto 0.2%) bacteria from larvae of Modal and Raily ecoraces
were isolated (a total of 16 isolates). Phenol degradation by bacteria was upto 0.2% but sal leaf has
only around 0.1% of total phenols. Modal ecorace has more load of phenol degrading bacteria than
raily. Antibiotic experiment using ampicillin, tetracycil and streptomycin sulfate validated the role
of gut bacteria in digestion (Figure 3.15). Exclusion of bacteria through antibiotics hampered the
growth of larvae. Bacterial metagenome isolation was standardized by incorporation of lysozyme,
proteinase k and rnase treatments. Bacterial metagenome were isolated from various instars of
modal, raily, wild daba and daba and sal leaves. Total 15 samples of gut bacterial metagenome
from wild daba, modal, raily and commercial daba were sent for sequencing and library QC were
obtained. All the samples sent were of high quality for library preparation. Bacterial metagenomic
analysis results awaited.

e
Aigel 3R Xell UIR—YSIfT & bl (Fel 16 ATgAIeicd) H Aecdqul hard [SURST (0.2% )
SFRAT BT 1T fBar 1 |

Highlights

Significant phenol degrading (upto 0.2%) bacteria from larvae of Modal and Raily ecoraces were
isolated (a total of 16 isolates).
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35.2 TR WHdIe Teiifal Arsfercer AR &1 Rl 9RRemT Td s9d1 $HM STaREe™

CRYOPRESERVATION OF TASAR SILKWORM, ANTHERAEA MYLITTA SEMEN
AND ITS ARTIFICIAL INSEMINATION (AIE- 3555)

S 4. 9vSY UG B, W
J. P. Pandey and K. Jena

2000 R SHT I $I BIg /a4 fHIT 1| DT gor AR I il &
YR TR IRIASHT I FafSd THEE TR § s9d A9Tfdd SUIRT & foIU 30 dIi &l
ST fHam AT 10 W Pl § TS [ABN BT fdatipd fhar T & iR T
THA By Q| R AR AR & A & T [Jesfed By 1y | SE1 Bus ey & R &R
HI&T IS O3 & WU AT [T T | Tba YEhIY] & THA DI ATPIRDT BT HeAib
BT T | TS IRR IET SR TR o W eRemg uRads <@ Y| 914 vd Sl die &
o SRR # ST Bels &1 s | SA—9ells 2018 H FHT & SR Uoi4 & fou Hdl
I RIET fbar T |

Sorting/selection of 2000 preserved Daba cocoons was done. Based on cocoon weight and
visual observations good cocoons were segregated for its prospective utilization in project related
insemination experiments. Gonadal development was observed in 10 preserved cocoons and
samples were collected. Gonads samples of male and female were dissected. Morphological study
of male and female reproductive system of Daba TV moth has been conducted. Morphology of
collected sperm samples was evaluated. Temporal changes in gonad anatomy, morphology was
observed. Cocoon sorting in grainage were performed for BV and TV lots. Cocoons were preserved
for prospective insemination work during emergence in June-July 2018.
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3.6 IH®HIC B AU

SILKWORM CROP PROTECTION

361 USRI T fhaied dqciRan 3 Mg 9afa AcEicsed &1 Sugl 1@
SUGHICTHR TH NWHSHIC DI YA & =01 7 e
STUDIES AND USE OF SELECTIVE METABOLITES EXTRACTED FROM THE

RHIZOSPHERE AND PHYLLOPLANE BACTERIA IN CONTROL OF AMCPV
INFECTING THE TROPICAL TASAR SILKWORM (ARP- 4718)

w4, g
G.P. Singh

TN HeTaIeTS e Bl Feahy 01 3R 191 et aTel Siarv[sii & faog S afeRId gvmaeial

TR A1y I efRferar o, efmferar eramerr SR Sa! ST & IgSR®TAR 4 agd
37T AR JATSHATICH BT DIl I 9T UG 3MBR & MR IR AT fhar 17
IR AR, WUTHS 3R S IE™ID O & SR TR ggar=T T4 |

IS U4 3719, (2013) @1 fAfYy Ut gU daIRIS AcHicscd &I U8 THice
H gd fHam T | AT BRSS9 A AR IRYE Fqafeasd & [0og Siar] iR
TfAferR @ oy STaTe] Ferararges B gRiervT faar TR0 | 8 JacIRAT HerHdised o RISMAY
W, vd e wafcdd @ f[Iog  wW—ae 10 1 9@ Fve e Siian| s9 Siaroge
D g8 UM W I iR I AeEiaged & spyer ud w90 % f9vg aga—vm
UYTIRTNRAT BT URIETUT 2019 H HICUTeTT & SN fhaT ST |

Extraction of bacterial metabolites and their antagonastic efficacy against disease causing
bacteria

Twenty two different bacterial isolates were isolated from tasar food plant Terminalia
arjuna, Terminalia tomentosa and their soil rhizosphere on the basis of shape and size of colony and
identified on the basis of cultural, morphological and biochemical characters.

The bacterial metabolites were extracted in ethyl acetate following method of Velmurugan
et al. (2013). The bacterial metabolites were tested for their antagonistic activities against disease
causing bacteria Pseudomonas and Bacillus subtillus. 8 bacteria metabolites have shown inhibition
zone up to 10 mm in vitro against Pseudomonas sp. and Bacillus subtillus. The large scale culture
of these bacteria and extraction of their metabolites and in vivo efficacy against virosis disease of
silkworm will be tested during rearing in 2019.
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e
TR 15T Uil & el SR AESRBRR ¥ Mdrel 1Y 3me daiRIe AeEidged
F AT R T & fAeg ufoRE o7 <@g |

Highlights

Eight bacterial metabolites extracted from phylloplane and rhizosphere of tasar food plants
have shown antagonistic properties against disease causing bacteria.

3.7 BRI i)

POST COCOON TECHNOLOGY

3.7 3nfdass IEUI-FaRu & Ao | ARSI diel 9 37 Ivel @ waifie—afsa
PIaIol DI TEA (T .37 E1—4728 ) (3115 3718 TH 3 .37R, YUl T4 913715 <1, A6 &
GERINEG)

IDENTIFICATION OF MOST-ACTIVE COCOONASE OF SERICIGENOUS
INSECTS AND ITS VARIANT THROUGH MOLECULAR CHARACTERIZATION
(AIT - 4728) (IN COLLABORATION WITH IISER, PUNE AND BIT, MESRA)

4. gUSd, & ST, 0N I, A o, JTeld 9el,
Q4. T, g, Sy, TREN g
J. P. Pandey, K. Jena, Aruna Rani, Ravi Ranjan, Alok Sahay,
V.P. Gupta, D.M. Pandey, Gayathri Pananghat

BIgTol U USTTSH & Sl a8 NTMdIC 3% JUT AT & SR ST Had Dl A=A
PR B fory |Ifad BIem 2 | el | Ul =ell & b dlariol a2y U I BIgdis $f ywdd
Py a1 IR 31 fa@fied wRar € | 39 UBR, UPiad WU A e & AT Blaiol aHqd
DI I & 3R TR WM DI MG Pl AH BT & | A Golrgd T Ul &l <@ iR
I & eI H A Alshd PIdrTol DI IUIRT IR & (17 3M110aes T FeiRor & Aread
A Haierd AlhT Dol DI a1 aID & | $0d 3refrdl, A= Hdi S wipiad AR
U IS TRIbT H UT Dldsiol Bl Hol PIdol 3R §HG TATATH & ATl el R Bl
JMMALIHAT B | 7. #Efrer o1 fafr= aiR—yofcr, Sman, afRan, Aqd, gidhar iR el anfe &
Pl DI A= Tl I IR, NS, BINTG, HERTS 3R 3N U< & S fafeed
I 3fFdi ¥ U fhar 1| S WU & ol & A & AR 98 T W) Bl
wUgY far 7 (R 3.16) |

Cocoonase is an enzyme which is secreted during adult-pupal emergence of tasar silkworm
to soften the cocoon shell. Studies have shown that cocoonase specifically cleaves sericin without

affecting the fibroin. Thus, degumming with natural cocoonase enhances the luster and softens
the texture of tasar silk. Thus it is needed to identify the most active cocoonase through molecular

100 | T TR SrgeErT Td far weer

Central Tasar Research and Training Institute




aiffe gferde=t | Annual Report 2018-19

characterisation in order to see the enzyme activity pattern and use the most active cocoonase
in future studies. In addition, cocoonase obtained from different sources such as natural and
recombinant methods need to be characterized and compared with native cocoonase and its
analogues. Cocoons of various ecoraces (Daba, Laria, Modal, Sukinda and Raily etc.) of A. mylitta
were collected from their identified native core zone of various states i.e. Jharkhand, Odisha,
Chhattisgarh, Maharashtra and Andhra Pradesh. During emergence of same lot of cocoon, native
cocoonase collection was done in large quantity. (Fig.3.16).

Fig.3.16 : Rearing of tasar silk worm Antheraea mylitta, cocoonase collection and emergence

ARE, T dAlhel, 9% Td el H I 3Mfvad WR P Ieadl YR &R &l
JAATDT R B [T ARRITCIHGE] DI T8 | 7ol Didbdol A § b Sedd] ol TSI fb
= odifera wIR—vSIfodl & il AT § 25 kDa 9 28 kDa & a9 faaRd off | g%
3R WSS VAo PAICHUTHI Ud WIS 3Tdherd & TIRT B Bl UollgH Pl qRwEd
B T | U d€ Ut R @& f7U SDS-PAGE st b wam | Al dragiot T A
25—26 kDa & 3IRI—UT ACT §€ goiam (RIF—3.17 Ud 3.18) |

Mass Spectrometry of Sarihan, Andhra local, Barf and Jata was done to observe the peaks
indicating their molecular mass. In native cocoonase samples, many peaks were observed which
were distributed from 25 kDa to 28 kDa in various tested ecoraces cocoonase samples. On the other
hand cocoonase enzyme was purified using size exclusion chromatography and protein estimation.
SDS-PAGE was performed to get the protein band. All cocoonase samples showed a thick band
around 25-28 kDa. (Fig.3.17 & 3.18).
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Fig.3.17: SDS-PAGE (12.5% gel) analysis of various samples from various ecoraces of A. mylitta.
L1 L2 L3 L4 L5 Lo L7 L8 L9 L10 L11

Fig. 3.18: L1-Jata L2-Andhra L3- Nalia L4-TV (Daba) L5- Barf L6- Sarhan L7- Jhanjhi
L8-Modal L9- Raily L10- Bhandra L11- BV (Daba).

20kVv X500 50um 0000 1342 SE| 20kV X500 50um 0000 1342 SEl

Fig.3.19: SEM view of cocoonase treated silk fiber and soda treated silk fiber
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= aIR—JSTfe—l & A1 BT SUIRT BR RYAY GBIV, ALSLTAY TN 3R
URTSIR yaes fohar | Srar fguet 9 g dlapil & fhved W By | 39 fhea
TRl Bl 28A° & Reifege ¥ faafora fhar| SleiRars sifwede e &1 SuanT
TR IET b R & B F HA ARCAY g B TAT| 1% BiHArSsss TINl ofd W)
JEAHIT FAST BRD SMRYAY DI IRISAT B AThel (AT AT | AT & AIeidbld & AR
U ¥ WIEITAY HICYOT fhar 7 | SRS HIewR &1 ITANT IR UiferRel =99 RuaRE
(RATaTR) fopam 1T | @ifsd R & URIIRIR S<aTe (786 d1UN) I Hafeid foar ar st gfte
PTG S DA B TR 7 B | e gord by 77 iR iR 9 g @t 78|
qAHATSTd PITol AICH Jaad AT 1T | THeITd—USl URT HICH T 26 B¢ Bl G
2| AW & T U & oY Bldiol iR AIeT IUATRT Ve ISR BT Juiffc fawereor THged
3R I fIveiyor (THSIRMSIIR, SoiY /SRy, Higauavy, Soad)) far mr (form—3.19) |

RNA isolation, cDNA preparation and PCR amplification was performed by using samples
of various ecoraces. Crystals of cocoonase purified from Daba BV were obtained. These crystals
diffracted X-rays to a resolution of 2.8 A. Total RNA isolation from head part of Daba was
carried out using TRI reagent method. Integrity of RNA was assessed by performing denaturing
electrophoresis on a 1% formaldehyde agarose gel. First stand cDNA synthesis was carried out
according to manufacturer’s protocol. Polymerase chain reaction (PCR) was carried out using
degenerating primer. The desired size PCR product (786 bp) was amplified which was confirmed by
colonies PCR of Cocoonase gene. Plasmid isolated and further confirmed with PCR. Recombinant
Cocoonase protein induction was done. SDS-PAGE shows the induced protein i.e. around 26
kDa. For further characterization, SEM and Element analysis (FTIR, TGA/TDA, CHNS, DSC)

colorimetry analysis of cocoonase and soda treated silk fibre was performed. ( Fig.3.19).

3.7.2 IR BRI YRR 9fear 4 9R ol & UMl Bl AT (Ta.77.97R 5. B 7 )

STUDIES ON UTILIZATION OF SOLAR ENERGY IN TASAR POST COCOON
TECHNOLOGY OPERATIONS (IN COLLABORATION WITH MNRE, GOVT. OF
INDIA) (CED- 4723)

Z.M.S. Khan, D. Chattopadhyay, Suresh Rai, S.K.Sinha and Surya Bhushan

AR wIcEifeed fastell W3 | I~ fdSTell BT SN a1 fdhellare &I Bl &adm
B TP By AR AR Afer Ll (17 &7 gfcds 6 = ufd waferd) iR SR gar 8g
3 fheliare &1 &Ml & I« a1g SRR (8 faT ufcrre 4 & afd s wenfor) &1 Ihaayd®
HATAT AT AT | 39S Sfelal §9 URASHN & 3 Bt 0.3 fhalrare fdorell sraeadhdr o
T Hiexgd AferT 8 feaRer 7ie (THemREIH) &R uah Areida Rufhr 7eie (THoaws) o
TS P TS, ST G H AR HoAl BT SYART 9IRS ael W& & | T8 famtad weli qRe Aedr
ST AT B | S A A, 2019 & AEET 6T AR AT (@ieanm) arferer—321 # Sfeafaa 2|
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Four numbers of reeling and one spinning machines with total capacity of 1 kW (6 hours
running per day for 17 days per month) and hot air dryer for cocoon drying with capacity of
3 kW (4 hours running per day for 8 days per month) has been successfully operated using the
electricity generated from solar photovoltaic power plant. In addition, one Motorized Reeling cum
Twisting Machine (MRTM) and one Motorized Spinning Machine (MSM) of total 0.3KW power
requirements were procured under this project which is operating at present using solar power. The
newly developed machines are modified version of old models where driving systems have been
made simpler in order to reduce power requirement. The solar radiation (average values) for the
month of June to March, 2019 are mentioned in Table 3.21.

Table3.21: Solar Radiation (W/m?) during 2018- 2019

Time
Month 10 AM 1PM 4 PM

W/mz W/mz W/mz
June, 2018 751 433 243
July, 2018 454 447 168
August, 2018 328 337 239
September, 2018 279 285 221
October, 2018 1050 1012 417
November, 2018 971 1097 856
December, 2018 1032 1030 806
January, 2019 1082 1263 600
February, 2019 1104 1230 1023
March, 2019 1074 1022 710
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3.8 &3 M AN b
REGIONAL SERICULTUREL RESEARCH STATION

3.8.5 IR-Uf¥EH WRA H i Uit ATV B T FRD AN S I HHRA Td doil A
fasRa @9 arel SiFiersy &) ggae

IDENTIFICATION OF EARLY SPROUTING AND FAST GROWING GENOTYPES
OF QUERCUS SERRATA FOR RAISING BLOCK PLANTATION IN NORTH-WEST
INDIA (ARP- 4714)

TRE I SIEN, T gTeldrel Td U099 i
Mahesh Chandra Joshi, S. Paliwal and A. S.Verma

IR FeTvll & SR Uga fbQ MY Gl uie urel Bl 300 UdIeH MsdIv & A1 BT
HeAH! & AH WO SR BT JA7 far T3, <Afdh B8 g 7t <@l 7| o fafed
uEl # A9 {AS W R [ TTedrd &F | Ugd Y o | gAf Uikl $ ST & A
A WO B BT I fhar 1 i T del 7 B S SRS & HRYT LT die
& T SRR T €| v AT T B SFIT SEE B R 9 BT MR ¥ TR
foar T (RIE—3.20 UG 3.2041) | STe dTel UiEll & YR & foly s daR foy 1 | ST
et A A a1 aEfe el § R fhar | A ek e, 2019 WEM @
SR TTeaTd & & FBRIT, [WIBTeN, AR SR fHAET Tig § 7Y &3 1 |qderor fobar 1,
BTl AIGET 38 & HRUT &5 H fGT TET <@l 1T |

Total five plants identified during four surveys were tried for multiplication through cutting
along with 300ppm IBA but no rooting was observed, Out of total identified plants, three were
identified from Kumaon and two from Garhwal region. Selected plants were tried to multiply
through cuttings as selected plants did not respond toward air layering due to some biotic factors.
Rooted cutting were transplanted in rooting media for proper conditioning of rooted plants (fig.3.20a
& 3.20b). Pits were prepared for transplantation of rooted sapling. All the three rooted sapling
were transplanted in the experimental plots. New areas were surveyed in chakrata, Guptkashi, Saari

and Kimana village in Garhwal region during Month of March and April-2019, however due to
prevailing severe cold conditions in the area sprouting was not observed.

G =~ 2 o S

Fig, 3.20a: Cutting with Callus Fig, 3.20b: Rooted Cuttings
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39 & e

PROGRAMME OF WORK

39. WM YdyA U4 fImrareied B/ (6 .4.31. 9 9.9, /add)/qieiedsy:02)
FARM MANAGEMENT & DEVELOPMENTAL WORKS (CTR&TI/HPP/POW-02)

7. giqd
H. Yadav

TER A Uil & JArEfed el b §HI WR Galg, MR e (THAIRUH), HHRT,
B WS 3R §E! Ud o §RT I@—@Mg a1 11| g7 gfshaneli =1 uril iR gl & w=efor
IR Rerfcr # GuR BA1 © 3R RIS IdRbT B GRIB Bl HH (a1 & | IRER 3R ved
H U IR 3R 3T JURIE ugrel $I Wk AR T dHRe H gRafdd axe gaaT
JUIRT YAl &7 A fbar Tar | vy Uil d FHRe 3R gdl dRIRE & SN I TR
I # IS YIRS AR DICARIDI B RIS DI BH AT ST Fhl | HHRT 3R T
FHHRE TAR AT § BRI Ud UGyl &l ¥ HF dRd ¢ | a9 @Te Uil & HRevr 3R
IAEH & oy Bravell & yaga & A1 G MR Jdeae ufshansil A, ¥, Jifd 3iiR
RIS fhamstl vd el Sdrs, Bers, [a¥mHu & el i, qoiERll, <Me iR 99 vedh
& o Jddt gfharg @ TS | vers @1 Fafid IR @ T8 den vA-feae @ ArgH
W TR FATGHR HaTg af T3 | AEfed TR @ Ul IR Ugell R T BAA Bl helg bl
TS| AN T U F D AU B @Sl # auf Sl HFI Uomel BT ueeH iR SHriaH
farar T (RE—3.21) |

Allotted plots of tasar food plants were maintained through timely digging, application of
farm yard manure (FYM), compost, green manuring with sunhemp and dhaincha. These practices
have improved the conservation & restoration of water and soil and reduced the dose of chemical
fertilizers. Biomass and other waste materials which were available in campus and field were utilized
effectively by converting into compost and Vermicompost. Compost and Vermicompost application
in food plant could reduce the chemical fertilizers and pesticides dose in tasar culture. Compost
and Vermicompost also reduce the pesticide and pollution load from tasar culture. Schedule based
management practices viz., cultural, mechanical and chemical practices were carried out with
deep ploughing, pruning, pollarding, disinfection, along with control of gall, defoliators, termites
& stem borer and management of bark eater for tasar food plant protection and production.
Regular monitoring of field was don and tasar advisory services were given through M- Kisan.
First and second crop rearing were carried out on allotted tasar food plants. Demonstration and
implementation of rain water harvesting system was done at CTR&TI, research farm plots (fig.
3.21).
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th 3.21: Implementauon of Rain Water Harvesting System at CTR&TTI,
research farm

3.9.2 TEX WWHOIC I Y9 JR FAREN gormren
TASAR SILKWORM DISEASE MAMAGEMENT & MONITORING SYSTEM

(@ 3.31. 9 9.9, [aSTgac[qisieacg—17) | (CTR&TI/SWPT/POW-17)

o 9 Rig
G.P. Singh

gy Td 1 XM [T9RT SRS, ST, BITTe, #ed Uasl, HERTS 3iR il
@ 71 Dl 3R 135 Al & dIol BT DI I FARFT S TS | BE Dal & HOb TRl Bl
BISPR Ui BT TSl 10% H HH <@l g | 10% A 3w U= TaeT drel FHEl $I SR
PR DT AT DI T3 AT I & THAR DI HH B @ (ol BT & ARG Td SR
& T I B Teblel BRarg Bl Ty (ARU—3.22) |

Disease monitoring of seed cocoons covering 71 centres and 135 lots of BSMTCs and DOS
of Jharkhand, Odisha, Chhattisgarh, Madhya Pradesh, Maharashtra, and Telangana was done.
Pebrine incidence was observed below 10% except few lots of some centres. The lots having pebrine
incidence above 10 % were recommended for rejection and immediate action was taken for stifling
of cocoons and proper disinfection of grainage house to minimize the spread of disease (Table-3.22)
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Table 3.22 : Incidence of pebrine in tasar silkworm seed cocoon in different states

Total No. of .
# gi]\iTC & DOS of Grainage Ig:n‘:.f; o Ecorace cocoons preserved Pebrine (%)
Mimimum | Maximum

1 |BSMTC Ist 22 Daba BV/TV 5520940 0.00 28.0
2 | DOS Jharkhand 1st 19 Daba BV 7066020 4.0 30.0
3 | DOS Odisha st 10 Daba BV/TV 874000 12 80.0
4 | DOS MP Ist 05 Daba BV/TV 980000 15.0 25.0
5 | DOS Chhattisgarh Ist 09 Daba BV/TV 1024800 2.0 28.0
6 | Dos Maharashtra Ist 04 Daba BV/TV 561600 1.5 2.5
7 |DOSA.P. Ist 02 Daba BV/TV 175000 0.00 2.7

39.3 <% OGN AISHIE Uel. TH. TH.) B YYIRTE Seuta Ua Imyfd
LABORATORY PRODUCTION AND SUPPLY OF LEAF SURFACE MICROBE

(TATHTA (B 4.31. T 9.9, [tASTegac/[dieisaeg—09)

(LSM/CTR&TI/SWPT/POW-09)

o 9 Rig
G.P. Singh

TR \WMDIC & Siar] Ud U] S [T & gde gg SEilRes sargdl 9 fafd=

I & 5T NeH fI9RTT & ATI| ¥ $uST DI Y Ud ATBBIIDHROT &g U0l Hg T
(TSTTETH) BT AT H I SRI AT T | TATHUH & Rl 2700 TS Iaarfad by 7Y
T Ay 2018 @I UM 9 fEiT BIeUre™ BHA & SR 3. 60/ — U TSI Bl &R I AN
® MR W BT YT @l TS |

The production of Leaf Surface Microbe (LSM) was continued at the Institute for
popularization and supply to the farmers through nested units and DOS of different states for
management of bacteriosis and virosis of tasar silkworm. A total 2700 ampoules of LSM were
produced and supplied on cost basis @ Rs. 60 per ampoules during 1st and 2nd crop rearing of
2018.
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4. IS uf¥teror HrieH

TRAINING PROGRAMMES CONDUCTED
4.1, ¥4 GQYE fabra vd ufdneor sried

HUMAN RESOURCES DEVELOPMENT & TRAINING PROGRAMMES

T.Td. 9Pl Td 3Tclld A’
A.H. Naqvi and Alok Sahay

gy 2018—19 H DI, YO AlZATAT Td SRIGHTR Jabi H TR G & dpip!
S, B DY R ISRl & 0 [AHRIT B & HH § G 9 s &9 fawR
gHIS3N H BT IUTGT U DIARR WD IR TER e o A= ugqall wR Fr=tferiad
URIETT BRIGHT BT AR [har T [ Bl 1346 ARhAl DI ATAEING TRIETT YT
faar rar (arferant 4.1) |

In order to develop the technical knowledge and working skill in tasar culture and
entrepreneurial qualities in the farmers, rural women and unemployed youths, a total 1346 persons
were imparted on different aspects of tasar culture under following heads at the Institute and its
Extension Units during the year 2018-19 ;Table 4.1).

Table 4.1 : Persons trained under different training programmes/projects/schemes

Sl. No. Name of the Training Programme 2018- 2019
1 Structured Training Course, (PGDS, Vanya Silk) 15

2 Farmers Skill Training, (5 days) 475

3 Farmers Skill Training, (10 days) 44

4 Exposure Visit for Technology Awareness 60

5 Tech. Orientation Programme 191

6 Project work on Microbiology/Biotechnology etc. 25

7 Farmers /Student / DOS staff Training 236

8 Seri Resource Centre (SRC) 300

9 TOTAL 1346

5.1.1 M S (999) § FaaR fSem
POST-GRADUATE DIPLOMA IN SERICULTURE (VANYA)

TR gRT WM SAGA (@) H HdakR S ureadd &1 ddre=
faeafaened, N & AagdT & fald AT ST T & | FF 2018—19 & QIR I VM fIHTT,
SIREUS (07) AMOTYR (06) T & Td AU (02) Bl 15 HRAUMRAT BT FAW H UTGIHA D
JfaTa ARRETor g faam 1 (ATferdr 4.2 Td 4.3) |
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The Institute conducts the Post-Graduate Diploma in Sericulture (Vanya Silk) course under
affiliation with Ranchi University, Ranchi. Upon completion of two-semesters’ study at the Institute,
fifteen candidates of session 2018-19 sponsored by DOS Jharkhand (07), Manipur (05) and open
(02) training at the institute. (Table 5.2 &5.3).

Table 4.2: Details of Dissertations carried out by PGDS (NM) trainees, session 2017-18 under
Intensive Practical Training

Sl | Name of the Name & Designation . . .
No. | student of the guide Title of the Dissertation
. Dr. Debraj Yumnam, | Comparative rearing performance of eri silkworm, Samia ricini
1 | Miss Singyo Layam | . - . i
Scientist-D on different varieties of castor.
) Miss. Malicca Dr. S. Subharani Devi, |Efficacy of different disinfectants on cocoon productivity of Oak
Khumba Scientist-C tasar silkworm during summer crop.
3 Miss Soihiamreiliu | Dr. Ritwika Sur Impact of technology adoption on cocoon yield in Oak tasar
Gonmei Chaudhuri, Scientist-B | culture during summer crop.
4 Mr. Lamginmang | Dr. Ritwika Sur Effect of different food plants on the rearing performance and
Vaiphei Chaudhuri, Scientist-B | cocoon quality of Oak Tasar silkworm during summer crop.
Mr. Ringdhar Dr. N. Tbotombi Singh, ComparaFlve rearing performance of muga sﬂkworm,. An.theraea
5 . . S assamensis on Litsaea monopetala and Persea bombycina in
Shimphrui Scientist-D . e . .
Manipur conditions during Bhodia crop.
T 1 . | Shri Manjappa, Study of selection effect, genetic advance and genetic parameters
6 | Miss Bindi Kumari Sci-B,B& G for fecundity and its related traits in Antheraea mylitta D.
Miss Rashmi Kiran | Shri M.M. Baig, . . . . .
7 | Ming Sci-B, Physiology Biology of Antheraea mylitta with respect to climatic change.
- Studies on impact of various technologies through Trial of
. . Dr Niranjan Kumar . et .
8 |Miss Shreeti Besara | _ . . Technologies (TOT) programs on crop productivity of tropical
Scientist-D, qL e
tasar silk industry in Singhbhum, Jharkhand.
([ ot v eetlon et by e hachingoforc
Mumtaz Sci-B, B & G 88 '8
cocoon production.
Dr. J. Singh, Sci-B, Assessment of Suitable Micro-climate for First Crop Rearing
10 | Mr. Basudeo Mahto Entomology Season of Tasar Silkworm for Giridih, Region of Jharkhand
Mr. Brahmanand | Mr. Shantakar Giri, Gra%nage and rearing pe‘rformances. of tasar S{lkworm‘Anthemea
11 C mylitta D. by adopting visual selection and microscopic
Kumar Scientist-D, ..
examination of mother moth.
Mr. Dhananjay Dr, Niranjan Kumar Studies or} role o.f Basic (BSR) and Nuclear seed. rearer§(NSR) in
12 o Strenthening of integrated seed supply system in tropical tasar
Kumar Scientist-D, . .
silkworm A.mylitta Drury
‘ Dr. T, James Keisa, ComparaFlve rearing performancg of Antheme.a_ ‘
13 | Mr. Gyati Hassang L assamensis Helfer in outdoor and indoor condition during
Scientist-D .
bhodia (Aug.-Sept.) season.
14 | Mr. Tasso Rabin Dr.. Me.lhananda Chutia, Muga Sllkv.vorm rearing performance and incidence of Bacterial
Scientist-D disease during Pre Seed crop.
15 | Mr. Danyi Rambo Dr.. Ra.Jal Debnath, Comparative rearing performance on different Eri Host Plant in
Scientist-B autumn season.
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Table 4.3: Details of Dissertations carried out by PGDS (Vanya Silk) trainees, session 2018-19

under Case Study work
SL.
NO. CANDIDATE GUIDE TOPIC
Dr Maniappa Isolation of bacterial pathogen of tropical tasar
1 | Miss ASHA KACHHAP Vanjappé, silkworm and identification of its biocontrol agent in
Scientist-B
PGPR.
2 | Mr. W. DAIMLER MEETEI Dr. G.PSingh, Effect of antibiotics on tasar silkworm fitness.

Scientist-D

Dr. Surendranath

Genetic diversity and phylogenetic relationships among

3 | Miss NIKITA KUMARI SINGH S Lagerstroemia ( Lythraceae) species as revealed by inter
B, Scientist-D .
simple sequence repeat ( ISSR) markers.
4 | Miss PRITY NEPRAM Dr.. P P Srivastava, | Studies on variability of soil fertility and leaf. nutrients
Scientist-D of tasar host plants during pre and post rearing season.
5 Mr. AMARJEET MINZ Sh.rl Z:M.S. Khan, |Studies on realization and count variation of spun yarn
Scientist-D produced from unreelable tasar cocoons.
6 | Miss PRIVANKA KUMARI Dr.. V1.shal Mittal, ]?1vers1ty of natur'al enemies and diseases of tasar
Scientist-C silkworm (A. mylitta D) in tasar food plant.
7 | Mr. PAWAN KUMAR MAHTO Dr..]. P Pandey, Impact of 1n.door and ogtdoor spinning on cocoon
Scientist-D characteristics of tasar silkworm Antheraea mylitta.
8 Miss MAINAM BHARATI DEVI Dr.. K. .B. Jena, Exch%smn of sericin from tasgr fibre thljough different
Scientist-D cooking process: A comparative analysis
Shri D. Studies on single cocoon quality parameters and reeling
9 | Miss SEEMA BARA Chattopadyay, performance for tropical tasar modal cocoons softened
Scientist-C by non-peroxide cooking process.
. Dr. T. Pandiaraj, Studies on impact of foh‘ar spray of sahcyl.lc acid
10 |Miss SOPHIA WAIKHOM S on morphological and biochemical behaviours of
Scientist-B T
Terminalia arjuna under salt and drought stress.
11 | Mr. RAHUL KUMAR Dr.. ]1t<.endra Singh, Impact of dust pollution on cocoon production of tasar
Scientist-B silkworm Antheraea mylitta D
Dr H. Yadav Studies on effect of foliar fertilization of spirulina and
12 | Miss SUNITA KUMARI S ’ urea on tasar host plant to improve quality of leaf and
Scientist-B .
tasar silk cocoon.
13 | Mr. TONKOTHANG KIPGEN Sh}r ! M.M.Balg, Studies on pebrine visualization solution.
Scientist-B
Mr. ABIRMUKTA Dr. Niranjan Screening of phospbate— solublhzmg bacteria .fr.om'
14 Kumar tasar host plants rhizosphere for their P-solubilization
THINGBAIJAM L .
Scientist-D efficiency.
15 | Miss KAVITA KUMARI Dr. Manjappa, Functional analysis of high phosphate solublizing

Scientist-B

bacterial strains from tasar host plant rhizosphere.
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5..2 Hufad fafess va uf¥eror srisa & savtd (2109) (B XA g1 =S wwifve)

TRAINING PROGRAMMES UNDER CAPACITY BUILDING AND TRAINING
(CBT-2109) (CSB FUNDED)

A.H. Naqvi', Alok Sahay

P.K. Kar*> G.P. Mahobia®, Ram Nagina*, K.V.S. Rao’, M.C. Joshié, T.R.Khare’, S.Rai®, N.
Kumar®, R.L.Ram'’, PK. Kar'!, Dinesh Kumar'?

Central Tasar Research & Training Institute, Ranchi'

Regional Sericultural Research Station- Baripada?, Jagdalpur®, Dumka®, Warangal®,
Bhimtal®,Bhandara’, Research Extension Centre- Kapistha®, Hatgamharia®, Robertsganj'’,
Bangriposi'!, Kathghora'?

SuRrdl fafes wd Ul dRiGA & oFvid (2109) YD & HIYIA ST TG
WA &1 & TR SHIZAT & GRT 21 VTF—HRIE0T HRIhH BT AT B 519 YD Bl
ufRrferd w=rar | arrelt HEel @ At Al & vee T gRr i fesar T em
(@rferepT 4.1) |

Under Capacity Building and Training (CBT-2109) a total of 519 farmers were imparted
training for upgradation of their skill under 21 on field training programmes organized by the
extension units of the Institute. The beneficiary farmers were sponsored by Dept. of Sericulture
from different States (Table 4.1).

513 TRURSR Y901 BRIGH

EXPOSURE VISIT PROGRAMME

I @ FERTE, 3 U¥ AR BTG & TR SHIZAl §RT {d 60 oIS/
RYT PuBT & AF FHEI H CHATTS] JRRAT B “TRURGR JAUT HRIHH" AT
T AT | PYBI BT AT PRIHA & IR TR GaET d G Theid d oid: T
BT T AT 9 H I S TR Bg d TR UR qehrild WY 8 e 8l Wb
(@rferpT 4.1) |

Sixty lead / progressive farmers in three groups were taken on exposure visit by Maharasthra,
Andhra Pradesh and Chhattisgarh sister units. The farmers were exposed to the recent Tasar Culture
Technologies so as to enable them in adoption of technologies in future (Table 4.1).
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5.1.4 dP-D! NRTSITH Y™
TECHNICAL ORIENTATION PROGRAMME

PHYBT B IANRTD AT ABINGT IR HHATRAT & oy F= H g o= H§ "I,
THUAE., W Revdd STaiqHe”, IS Tae” doil "dRex Rad SddiyHe” fawal w ufreror
BRIHH AT b T | S el 191 SABINAT T HHATRAT 7 ART fr2m (qrferepr 4.1) |

Under the technology based programmes the 191 participants other than farmers attended

the training. The programmes include trainings “PFMS”, “Green Skill Development” “Seed Act”
“Computer Skill Development” were conducted at this institute (Table 4.1).

515 A W AveR
SERI RESOURCE CENTRE

Rich AHY" BRIHH B ST ShTelTol a2, HIerel [db, TIg-Ye bl g7—I—30M,
A8 Ud oAl & FRIGROT IR TR SHhIsdl Td el & 414 fofd 911 @ 2 LT,
ALUA., 9IRS, RER ST iR TR STATTHS HISTE, YA STER, SIRETS HRIFeACY
H Th—Ua TR RART Hex’ WG fbar 11| S aFl W) RAR Wex” § ol 300 ARl
1 U Y& fbar T |

Under “Silk Samagra” to establish link between extension centers and beneficiaries, for
technology demonstration, skill enhancement, one-stop shop for seri-inputs, doubt clarification
and problem resolution two “Seri Resource Centres” have been opened at TRCS Bhagamunda,
Keonjhar, Odisha and Tasar Development Foundation, PRADAN, Deoghar, Jharkhand. These two
SRCs have conducted trainees of 300 beneficiaries.

516 @UF [ BE [ WH ofF [ uRaEer s
FARMERS / STUDENTS / DOS STAFF TRAINING /PROJECT WORK

B XAl D AR o= Tordl g1 a1 uifva ufieror wriswd |

Training programmes funded by agency other than CSB)

= Tl & Ve faMmr, IR—IRGRT FRerRll, dfere Wl ot & Ry W
RIETOT HRIHH! BT IFRATST | H BT 77 RTH et 236 IS HHI, HYD, TTHIVN AZATT
vq foemeftai &1 ufdteror ye™ foar war dern fafi=r faeafaeneral vd Wi & o 25 s
T FaeRR faenfial o TR Wmdie Sa—Henfiel 9 geroia s # 3—6 "N #) safd
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BT YT ufereror 1 v fdar war (@iferar 4.4) |

A total of 236 candidates including officials, farmers, rural women and students were
imparted training under in-house programmes organized on the request of different DOSs,
NGOs and Institutions which includes 25 under-graduate & Post-graduate students from different
Universities and Institutions underwent practical training on various biotechnological and
microbiological aspects in tasar silkworm for a period of 3-6 months (Table 4.1).

5.2 JF[d® Hal

VISITORS SERVICE

gy 2018—19 & QR QMR I el 1337 IMGDl 1 F H e o i,
SN, 16T, BT Ud fhar el o | uRYHU & SR S auR dae= 3 gwfd fafa=
Tfefafr & SHerT 1 TS |

A total number of 1337 visitors, including officers, officials, teachers, students and farmers
from different organizations all over the country visited the Institute during the year 2018-19. They
were exposed to different tasar activities.

5.2 NIoTE O 3™

REVENUE GENERATION

Ty 2018—19 & SR VRIETVT FUNT §RT UIGHHH Yoo Ud BIFEN AN TR A
§eT 3. Rs- 6,79,765.00 (TUY B: G IR BGIR Al Al UHS HH) Ioid Wi &l T8 |

During the year 2018-19, a total of Rs.6,79,765.00 ;Rupees Six lakh seventy nine thousand
seven hundred sixty five only) was earned from course fee and hostel accommodation charges.
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5. UM WeledR AfAfd (4541 319 9. | gifed )

STEGEl
U0 R, SU-gAud U e, A9, UE.S.UH. [Tfdered, gHSl, JREvS

KR
STB. 7, Feve, ada grgfae e v Wi weert (RdE g fsr afw),
AHGH, XTI, SIRYUS |
Tl a1 9ee, W deiid, SiHIfe GHEE THRT, 916310 —RTS - UTey TJdiiRre!
WY R, TAT IR, 78 ool |
TieeT®, 99 SUTEH] HRIH (VR ari+id! Igaem vd e uRkyg), <), sREvs |
fRv® (9.), D=9 WA 918, IR, HACSH |
e, gl TER Xemaie d9 e, [TeayR, Baike |
e wfia @ fieeres, suaREr, WM 9 )R, EUNT 9N, SIREUS WRSR, =),
SRV |
fceTe e wga afed, T ST FRTerd (I &), Bie hR, T4 AR,
BEIRTG |

e, BUHREl Ud o fI9NT, SST WRBR, Ya-ver, ST |

e YoM, AR WRER, $¥7%Ia gd, AR |
FIeeT® WM, AERTE WRBR, ARTR, FERTE |
e, YoM Fee, STRETE TR, JEXIGH, STRRATS |

e, .43 9 U9, G-I IS |
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5.

RESEARCH ADVISORY COMMITTEE

CHAIRMAN

Prof. M.P. Sinha, Vice Chancellor & RAC Chairman, S.K.M.University, Dumka, Jharkhand

MEMBERS

116

Dr. B. C. Prasad, Former Director, Central Silk Board, Ranchi

Dr. K. K Sharma, Director, Indian Institute of Natural Resin & Gums, ;Indian Council of
Agricultural Sciences), Namkum, Ranchi, Jharkhand

Dr. K.V. Bhat, Principal Scientist, Division of Genomics Resources, ICAR-National Bureau
of Plant Genetic Resources, Pusa Campus, New Delhi

Director, Institute of Forest Productivity,(Indian Council of Forestry Research & Education),
Ranchi, Jharkhand

Director (Tech.) Central Silk Board, Bangaluru, Karnataka
Director, Basic Tasar Silkworm Seed Organization, Central Silk Board, Bilaspur, Chhattisgarh

Special Secretary & Director, of Handloom, Sericulture & Handicraft, Dept. of Industries,
Govt. of Jharkhand, Ranchi, Jharkhand

Director cum Joint Secretary, Directorate of Rural Industries (Seri-Sector), Govt of
Chhatisgarh, Naya Raipur, Chhatisgarh.

Director, Department of Handlooms & Textiles, Govt. of Odisha, Bhubaneswar, Odisha
Director of Sericulture, Govt. of Manipur, Imphal East, Manipur

Director of Sericulture, Govt. of Maharashtra,Nagpur, Maharashtra

Director, Directorate of Sericulture, Govt. of Uttarakhand, Dehradun, Uttarakhand
Director, CTR&TI, Ranchi - Member Convenor
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Following suggestions/ recommendations were made by the RAC during 45" meetings:

Literature must be surveyed thoroughly and the projects should be of field application
orientation.

Collection of tasar host plants diversity from different regions/states should be continued
for the development and establishment of field repository.

Training of basic knowledge of statistics must be imparted to the scientists for getting the
best outcomes from the data generated.

PCT sector of the tasar need to be strengthened otherwise the progress made in pre cocoon
sector will be nullified as the stakeholders are in dire need of technologies for finished
products with value addition.

Major problem in Post cocoon sector is the percentage of recovery and volume of
production and wet reeling machines should be with the provision of boiler and it should
be included in the cost of the machine so that farmers don’'t have to procure it separately.

The visionary or missionary zeal of any organization helps in achieving its targets/goals
and this institute should be instrumental in skill development in the field of sericulture.

The research should be focused on the field problems and applicability of outcome. The
projects must be aimed to improve the productivity and value addition to enhance the
income of the stakeholders.
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6. A /AFFR/BRET/AS) fufdteror § it @ wfafa

CONFERENCE/SEMINAR/WORKSHOP/SYMPOSIUM/TRAINING
ATTENDED/ORGANIZED BY THE SCIENTISTS

A, GH[ARER GRS | ufwiRn

Conference / Seminar / Workshop / Symposium attended

Title and Period Name of the Scientists

International conference on Dr. A.X Sinha , Director
emerging technologies, Systems and | Dr. J.P. Pandey, Scientist-D
Applications held on 21-22nd April | Dr. D. 1. G. Prabhu, Scientist-B
2018 at organized by Jharkhand Rai | Dr. T. Pandiaraj, Scientist-B
University, Ranchi.

Collaborators Meet of DBT Mega Dr. G. P. Singh, Scientist-D Smt. Susmita Das, Scientist-D
projects held on 19th May 2018 at Dr. A. H. Nakvi, Scientist-D Dr. J. P. Pandey, Scientist-C
CTR&TT Ranch. Dr. Niranjan Kumar, Scientist-D Dr. Vishal Mittal, Scientist-C
Dr. P. K. Kar, Scientist-D Dr. K. Jena, Scientist-C
Shri M. D. Tiwari, Scientist-D Shri M.M. Baig, Scientist-B
Dr. D.I. G. Prabhu, Scientist-B

Workshop on Technology Dr. Dinesh Kumar, Scientist-D
Demonstration developed by
CTR&TI, Ranchi held on 21 July
2018 at Silk Development, Research
and Training, Koni, Bilaspur.

Workshop on “Promotion of Dr. R.K. Mishra, Director (Tech.) SCIENTISTS - INSTITUTE:
large scale Tasar Sericulture based Dr. Alok Sahay, Director, BTSSO, Dr. Niranjan Kumar, Scientist-D
livelihood project” under Mahila Bilaspur Mr. Z.M.S. Khan, Scientist-D
Kishan Sashktikaran Pariyojna Dr. B. C. Prasad, (Former Director, Dr. G.P. Singh, Scientist-D
(M.K.S.P) in Jharkhand held on CSB) & Member, RAC Dr. A. H. Nagqvi, Scientist-D
29-8-2018 at C.T.R. & T.I., Ranchi Dr. K.V. Bhat, Principal Scientist, Dr. PP. Shrivastava, Scientist-D
ICAR-NBPGR & Member, RAC Dr. B. Surendranath, Scientist-D
Dr. Nitin Kulkarni, Director, IFP, Lal Ms. Susmita Das, Scientist-D
Gutuwa, Ranchi Dr. J. P. Pandey, Scientist-D
DR. K.K. Sharma, Director, IINRG, Dr. K. Jena, Scientist-D
ICAR-Namkom & Member RAC Dr. Vishal Mittal, Scientist-C
Dr. Satyanarayana Kutala, Scientist-D, | Mr. Debasish Chattopadhyay, Sc-C
RCS, CSB, Bangalore Dr. Harendra Yadava, Scientist-B
Shri Anil Kumar- Asst. Director, DOS | Dr. D.I.G. Prabhu, Scientist-B
Jharkhand Dr. T. Pandiaraj, Scientist-B
Dr. Ajit Kumar Sinha, Director, Mr. Manjappa, Scientist-B
CTR&TI, Ranchi - Member Convenor | Dr. Jitendra Singh, Scientist-B
Md. Muzeruddin Baig, Scientist-B
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National Conference on Harmony
with Nature in Context of
Biodiversity Conservation &
Ecosystem Management organized by
Dept.of Zoology, St. Xavier College,
Ranchi (Jharkhand) held on 28th-
30th October, 2018 at Ranchi.

Dr. Niranjan Kumar, Scientist-D
Mr. Z.M.S Khan, Scientist-D
Dr. ].P. Pandey, Scientist-D

Dr. Karmabeer Jena, Scientist-D
Shri M.M. Baig, Scientist-B

Dr. Jitendra Singh, Scientist-B
Dr. D. 1. G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B

Shri Manjappa, Scientist-B

Workshop on “Communication

& Presentation Skills” held on
10.09.2018 to 11.09.2018 at CTR& T1,
Ranchi.

Dr. Niranjan Kumar, Scientist-D
Shri Z. M.S.Khan, Scientist-D

Dr. G. P. Singh, Scientist-D

Dr. Dinesh Kumar, Scientist D

Dr. Prasanta Kumar Kar, Scientist D
Dr. A. H. Naqvi, Scientist-D

Shri M. D. Tiwari, Scientist-D

Smt. Susmita Das, Scientist-D

Dr. J. P. Pandey, Scientist-D

Dr. Vishal Mittal, Scientist-C
Dr. Karmabeer Jena, Scientist-D

Shri. D. Chattopadahya, Scientist-C

Dr. Harendra Yadava, Scientist-B
Shri M.M. Baig, Scientist-B

Dr. Jitendra Singh, Scientist-B
Dr. D. 1. G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B

Shri Manjappa, Scientist-B

Mega Seminar on E-waste
Management organized by An
NIELIT an autonomous Scientific
Society of Department Electronics
and Information Technology
(DIETY) GOI, Delhi held on 19-21
January 2019.

NICE Technology, Main Road,
Champa.

Dr. Dinesh Kumar, Scientist-D

Workshop on Technical Awareness
held at Deoghar (Jharkhand) on 21
January 2019

Dr. S. Giri, Scientist-D

Awareness Workshop for Tasar
farmers of Santhal Pargana held on
27 January 2019 at Indoor Stadium
Dumka (Jharkhand).

Dr. S. Giri, Scientist-D

Awareness Workshop for Tasar
farmers held on 29 January 2019 at
Giridih (Jharkhand).

Dr. S. Giri, Scientist-D
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Interstate level Awareness workshop
on Tasar Technologies organised by
BTSSO, Bilaspur in Bhubaneswar
held on 30 January 2019.

Dr P. K. Kar, Scientist-D
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6th Asia Pecific Congress of
Sericulture and Insect Bio
Technology” held at Mysore on 2-4th
March, 2019.

Dr. Alok Sahay, Director

Dr P. K. Kar, Scientist-D

Dr. S. Giri, Scientist-D

Dr. B. Surendranath, Scientist-D
Dr. T. Pandiaraj, Scientist-B
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B.  uRi&wr § gfawifRan | smareH

Training undergone / organized

Institution / Place

Name of Training Programme .
f g 9 Duration

Name of Scientist / Staff

Training Programme on “Orientation on | CSR&TI, Berhampore. Dr P. K. Kar, Scientist-D

Seed Act Implementation”. (21-22 January, 2019)
Dr. Dinesh Kumar, Scientist-D
Dr. S. Giri, Scientist-D
CTR&TTI, Ranchi. Dr. A.H. Nakvi,Scientist-D
(11-12 February, 2019) Dr. B. Surendranath, Scientist-D

Dr. Ram Lakhan Ram, Scientist-C
Dr. Manjappa, Scientist-B
Smt. J.K. Patel, Technical Assistant

Dr. Niranjan Kumar, Scientist-D
Dr. G.P. Mahobia, Scientist-D
Dr. G.P. Singh, Scientist-D

Shri M.D Tewari, Scientist-D
Dr. Vishal Mittal , Scientist-C
Dr. (Ms.) N. Mala, Scientist-B

Training Programme on “Orientation on | CTR&TI, Ranchi.
Seed Act Implementation”. (13-14 February, 2019)

Smt. Susmita Das, Scientist-D
Dr. J.P. Pandey, Scientist-D
CTR&TTI, Ranchi. Dr. K. Jena, Scientist-D

(15-16 February, 2019) Dr. Hanmant Gadad, Scientist-B
Shri Ram Nagina, Scientist-D
Dr. Harendra Yadav, Scientist-B
Shri Rahul Banerjee, Scientist-B

Programme on “Emotional Intelligence at
Workplace for Scientists / Technologists”
(Sponsored by Department of Science and

Centre for Organization
Development, Hyderabad.
(18 - 22 February, 2019)

Dr. S. Giri, Scientist-D
Dr. Vishal Mittal, Scientist-C

Technology)
Training on “Geo-Tagging of assets created | Regional Office, Patna. Dr. S. Giri, Scientist-D
with financial support from CSB” (14 March, 2019)

ICAR-National Bureau of
National Training Program on “Bacterial | Agriculturally Important

endophytes in agriculture: Concepts to Microorganisms Shri M.M. Baig, Scientist-B
Application” (ICAR-NBAIM), Maunath

Bhanjan, UP. (7th-16th

January 2019)

ICAR- National Bureau of

Tl.ra{mng on’ DNA—B.arc.odm.g and Agricultural Insect Resources, Dr D. L G. Prabhu, Scientist-B
Bioinformatics Applications in Bellary Road, Bengaluru,
Entomology”. Karnataka.

(25th Feb-03rd March, 2019
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SCIENTIFIC AND ADMINISTRATIVE PERSONNEL

MAIN INSTITUTE

Dr. Ajit Kumar Sinha, Director upto 31.08.2018
Dr. Alok Sahay, Director from 25.10.2018

aiffe gferde=t | Annual Report 2018-19

PROJECT MONITORING & EVALUATION CELL

EXTENSION, TRANSFER OF TECHNOLOGY

Ms Susmita Das, Scientist-D (from 19-6-2018)
Dr. Vishal Mittal Scientist-C

Mr. S.K. Sinha, Scientist-D (upto 31-05-2018)
Shri M.D.Tiwary, Scientist-D
Shri Rahul Banerjee, Scientist-B (from 04-01-2019)

TRAINING

Dr. A.H. Naqvi, , Scientist-D

HOST PLANT DIVISION

PLANT BREEDING AND GENETICS

SOIL SCIENCE & CHEMISTRY

Dr.P.P.Shrivastava, Scientist- D
Dr. T. Pandiaraj, Scientist-B (upto 05-04-2019)

AGRONOMY & TISSUE CULTURE

FARM MANAGEMENT & PLANT PATHOLOGY

Dr. B.Surendra Nath, Scientist-D (upto 03-01-2019)

Dr. B.Surendra Nath, Scientist-D from (04-01-2019)
Dr. Harendra Yadav, Scientist-B

SILKWORM DIVISION

SILKWORM BREEDING & GENETICS

SILKWORM PHYSIOLOGY

Dr. Niranjan Kumar, Scientist-D
Dr. I.G. Prabhu, Scientist -B
Mr. Manjappa, Scientist -B

Dr. J.P. Pandey, Scientist-D
Dr. K.B. Jena, Scientist-D
(upto 14-08-2018)

Mr. M.M. Baig, Scientist-B
(upto 3108-2018)

SILKWORM PATHOLOGY

SILKWORM SEED / REARING TECHNOLOGY

Dr. G.P. Singh, Scientist-D
Mr. M.M. Baig, Scientist -B
(from 01-09-2018)

Dr. K.B. Jena, Scientist-D (from 14-08-2018)
Dr. N. Mala, Scientist-B (from 04-01-2019)

ENTOMOLOGY STATISTICS
Dr. Vishal Mittal, Scientist-C (from 17-07-2018)
Dr. Jitendra Singh, Scientist -B
Dr. Hanmnat Gadad, Scientist -B (From 04-01-2019)
POST-COCOON TECHNOLOGY

Mr. Z.M.S. Khan, Scientist-D

Shri Debashish Chatopadhyay, Scientist-C
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ADMINISTRATION

Mr. S. Penchalaiah, Dy. Director (A&A)
CA.PK.Mishra, Assistant Director (A&A)

ESTABLISHMENT & ACCOUNTS

STORES

Shri Pramod Kumar Assistant Director (A&A)
(upto 05-02-2019)

Mr. MLI. Baig, Assistant Director (A&A)
(from 06-02-2019 to 16-02-2019)

Shri Md. Shish, Superintendent (Admn.)

Mr. ML.I. Baig, Assistant Director (A&A)

(upto 05-02-2019)

Shri Pramod Kumar, Assistant Director (A&A)
(from 06-02-2019)

COMPUTER

HINDI

Mr. PK.Mahapatra, Assistant Director (Computer)

Mr. S.K. Upadhyay, Assistant Director (O/L)

(upto 17-04-2018)

Shri Kamal Kishore Badola, Assistant Director (OL)
(from 28-5-2018)

LIBRARY

ZONAL AUDIT TEAM(ZAT A’)

Mr. Animesh Kumar Singh, SLIA

Shri Khemraj Nishad, Superintendent (A&A)
(from 23.08.2018)

P4 SILKWORM BREEDING STATION

KATGHORA (CHHATTISGARH)

CHAKRADHARPUR (JHARKHAND)

Shri Ram Nagina, Scientist - D (from 22-12-2018)

Dr. Niranjan Kumar, Scientist-D

DUMKA (JHARKHAND)

Shri Shantakar Giri, Scientist -D

REGIONAL SERICULTURE RESEARCH STATIONS (TROPICAL)

JAGDALPUR (CHHATTISGARH)

DUMKA (JHARKHAND)

Dr. G. P. Mahobia, Scientist-D

Mr. Ram Nagina, Scientist-D (upto 15-12-2018)
Shri Shantakar Giri, Scientist -D

BARIPADA (ODISHA)

WARANGAL (ANDHRA PRADESH)

Dr. PK. Kar, Scientist-D

Mr. K.V.S. Rao, Scientist-C

BHANDARA (MAHARASHTRA)

Mr. T.R. Khare, Scientist-B (upto 07-09-2018)

REGIONAL SERICULTURE RESEARCH STATIONS (TEMPERATE)

IMPHAL (MANIPUR)
(upto 31.10.2018 under this Institute)

BHIMTAL (UTTARANCHAL)

Ms L. Bidyapati Devi, Scientist-D

Mr. S. Paliwal, Scientist-D (from 23-08-2018)
Mr. M.C. Joshi, Scientist-D (upto 31-10-2018)
Shri A.S.Verma, Scientist- D

Dr.Ibotombi Singh, Scientist-D
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Dr. Reeta Lui Khum , Scientist -D

Dr. S. Subharani Devi, Sci-C

Ms Ritwika S. Chaudhuri, Sci-B

Dr. Y.Debaraj, Scientist -D

RESEARCH EXTENSION CENTRES (TROPICAL)

HATGAMHARIA/CKP (JHARKHAND)

KATGHORA/ CHAMPA (CHHATTISGARH)

Centre closed

Dr. Dinesh Kumar, Scientist-D (from 16-05-2018)

BANGRIPOSI (ORISSA) ROBERTSGAN]J (U.P.)
Centre closed Mr. Ram Lakhan Ram, Scientist- C
BHADRACHALAM (ANDHRA PRADESH) KAPISTHA(W.B.)

Centre closed

Shri Suresh Rai, Scientist-D (from 14-05-2018)

RESEARCH EXTENSION

CENTRES (TEMPERATE)

PALAMPUR (H.P.)

GOPESHWAR (UTTARANCHAL)

Shri J.Binkadekatti, Scientist-B

Centre closed

UMRANGSHU (ASSAM)*

KIKRUMA (NAGALAND)*

Centre closoed or not under this Institute

Centre closed or not under this Institute

YAIKONGPAO (MANIPUR)*

Centre closed or not under this Institute
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8. UM BRIBHHAI DI
LIST OF RESEARCH PROGRAMMES

1. warferd aRAreT

ONGOING RESEARCH PROJECTS

Y& ARAT / MAIN INSTITUTE

SL CODE

PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR

1 | PIB-4697

Development of superior hybrids of Terminalia arjuna and Terminalia tomentosa for higher
leaf yield and quality.

Sub project: Identification of hybrids by using molecular tools

(May 2016 — Dec 2018: extended up to Dec 2019)

[PI: Mr. Dr. B Surendranath, Scientist-D]

2 | PPS-4725

Soil health cards for tasar sericulture farmers.
(October 2016 - September 2019) [PL: Dr. P.P. Srivastava, Scientist-D]

3 | PPA-4715

Effect of plant growth promoting rhizosphere microorganisms on leaf nutrient content of
primary tasar host plants in forest and block plantation.
(October 2016 - September 2019) [PI: Mr. Manjappa, Scientist-B]

4 |ARE-4719

Studies on population dynamics of stem borers in tasar host plants and their management
through IPM approach.
(October 2016 - September 2019) [PI: Dr. Jitendra Singh, Scientist-B]

5 |PIP-4716

Gut-symbiont associations in Antheraea mylitta Drury feeding on Sal flora and their
physiological implications.
(October 2016 - September 2019) [PI: Mr. M.M. Baig Scientist-B]

6 | AIB-4717

Improvement of tropical tasar silkworm for high silk yield through recurrent election.
(October 2016 - September 2019) [PI: Mr. Manjappa, Scientist-B]

7 | ARP-4718

Studies and use of selective metabolites extracted from the rhizosphere and phylloplane
bacteria in control of AmCPYV infecting the tropical tasar silkworm.
(October 2016 - September 2019) [PL: Dr. G.P. Singh, Scientist-D]

8 | AIE-3555

Cryopreservation of Tasar Silkworm, Antheraea mylitta semen and its Artificial
Insemination.

(February 2016 - January 2019: extended up to October 2020)

- Collaborative with CSGRC, Hosur) [PI: Dr. J.P. Pandey, Scientist-C]

9 |CED-4723

Studies on utilization of solar energy in tasar post-cocoon technology operations (October
2016 - September 2019) Funded by MNRE, Govt. of India, New Delhi. [PI: Mr. Z.M.S. Khan,
Scientist-D]

128 | T TR SrgeErT T frar weer

Central Tasar Research and Training Institute



if¥s ufcrdest | Annual Report 2018-19

Integrated biotechnological approach towards improvement of quality and productivity of
tropical tasar silk
(March, 2018- February 2021)

Sub-project-1: Sequencing of whole-genome of tasar silkworm, Antheraea mylitta (in
collaboration with NIAB, Hyderabad) (PI: Dr. ]. P. Pandey) Funded by DBT, New Delhi

Sub-project-2: Genetic characterization of tropical tasar silkworm, Antheraea mylitta
through single nucleotide polymorphism based molecular barcode (in collaboration with
University of Hyderabad) (PI: Dr. I. G. Prabhu) Funded by DBT, New Delhi

10 | AIT 4727

Identification of most-active cocoonase of sericigenous insects and its variant through
11 |AIT 4728 molecular characterization (in collaboration with IISER, Pune and BIT, Mesra)
(March, 2018- February 2021) (PI: Dr. J. P. Pandey) Funded by DBT, New Delhi

Development of a package for optimum nutritional requirement of tasar host plants for
12 | PIN04001SI | producing quality tasar cocoons.
(February, 2019- January 2021) [PI: Dr. T. Pandiaraj, Scientist-B]

Selection of stable thermos-tolerant line(S) of tropical tasar silkworm Antheraea mylitta
13 | AIT04002SI | through SCAR markers.
(February, 2019- January 2022) [PI: Dr. I. G. Prabhu, Scientist-B]

Studies on tasar cocoon drying and cooking using CSTRI Conveyer Dryer and pressurized
CFC- cooking technology.

07006MI (Mar. 2018-Feb. 2021) (In collaboration with CSTRTTI, Bangalore) [CI: Mr. Z.M.S. Khan,
Scientist-D]

14

1. &A1 YT AU Bg / REGIONAL SERICULTURE RESEARCH STATIONS

SL
No.

CODE PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR

Identification of early sprouter in Quercus serrata for raising of seed crop rearing
1 |ARP-4714 (Antheraea proylei].) in north-west India (March 2016 - February 2020) [PI: Mr.
M.C. Joshi, Scientist-D]

2. AIferd B AT / ONGOING PROGRAMMES OF WORK

ONGOING programme of work

[CTR&TI/HPP/POW-02] Farm management & developmental works
[PI: Dr. H. Yadav Scientist-B]

[CTR&TI/SWPT/POW-08] Application of disease management module (At CTR&TI Field)

2 [PI: Dr. G.P. Singh, Scientist-D]
3 [CTR&TI/SWPT/POW-09] Laboratory production and supply of LSM
[PI: Dr. G.P. Singh, Scientist-D]
-17] Tasar silkworm disease management and monitoring system.
4 [CTR&TI/SWPT/POW-17] T ilk di g d itoring sy:

[PI: Dr. G.P. Singh, Scientist-D]
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3. U= 9RAGHIY / PROJECTS CONCLUDED

SL
No. | COPE PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR
CYR-4722 Development of ecorace specific package for production of quality tasar yarns.
(October 2016 - September 2018) [PI: Mr. Z.M.S. Khan, Scientist-D]
Studies on the seasonal incidence, biology and management of Ichneumonid wasp,
ARE-4710 | Xanthopimpla pedator in tasar cultivation.
(March 2016 - February 2019) - Collaborative with NCL, Pune [PI: Dr. Jitendra Singh, Scientist-B]
AIT-4724 Isolation and characterization of sericin from tasar silk waste for commercial utilization.
(September 2016 - August 2018) Funded by DBT, New Delhi. [PI: Dr. K. Jena, Scientist-C]
Conservation of Andhra Local ecorace Antheraea mylitta Drury through natural regeneration
AIB-4706 | methodsin Andhra Pradesh.
(April 2014 to March 2019) [PL: Mr. K.V.S. N. Rao, Scientist-C]
Assessment of conservation status of tasar ecoraces in Odisha and their characterization
AIB-4709 |including genetic diversity for delineation of conservation areas.
(November 2015 - Oct. 2018) [PI: Dr. PK. Kar, Scientist-D]
Grading of tasar raw silk yarn - Development of method and procedures
CYF-7077 | (February 2016 - January 2019) - Collaborative with CSTRI, Bengaluru [PI: Mr. Z.M.S. Khan,
Scientist-D]
Efficacy of selected insecticides in controlling the gall fly, Trioza fletcheri minor infesting tasar
PRE-4720 |host plants
(November 2016 - October 2018) [PI: Dr. Vishal Mittal, Scientist-C]
APS-4721 Development of tasar silkworm egg laying and collection device.
(October 2016 - September 2018) [PI: Dr. G.P. Singh, Scientist-D]
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METEOROLOGICAL DATA DURING THE CALENDAR YEAR 2018
(PT3MT U, I/ CTR&TI, Ranchi - 2018)

METEOROLOGICAL DATA DURING THE CALENDAR YEAR -2018
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Temperature (°C) Temperature Range (°C)| Relative Humidity (%)
Month Rainfall (Div./mm)
Max. |Min. Max. |Min. Max. |Min.
Jan 21 08 15-23 | 05-11 63 32 Nil
Feb 28 08 18-28 | 08-16 68 21 14.25
March 33 11 28-33 11-23 59 16 Nil
April 36 16 26-36 16-23 81 12 24.75
May 39 17 28-39 17-29 90 16 57.00
June 36 22 27-36 | 22-27 100 35 178.75
July 32 22 24-32 | 22-27 100 62 381.25
Aug 30 22 25-30 [22-27 100 69 1063
Sept 29 22 25-29 | 22-24 100 41 1094
Oct 29 12 21-29 12-24 100 39 12.5
Nov 28 09 22-28 [ 09-18 75 36 Nil
Dec 23 03 13-23 | 03-13 100 34 212.5
P TR ST TG TRIET0] He
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10. wemafie vd fawig Ree
ADMINISTRATIVE AND FINANCIAL REPORT

HHaRg a1 Reafi / STAFF POSITION

Category Sanctioned Filled Vacant
Director 01 01 -
Scientific 82 33 49
Technical 87 59 28
Administrative 85 52 33
Supporting 124 38 86
TOTAL 378 183 195

1. It Td =g g faarur &1 9rRien

ABSTRACT OF RECEIPTS AND EXPENDITURE STATEMENT

Head Receipt (Rupees) Expenditure (Rupees)
Plan Salary 264996713.00 264996713.00
Salary-SCS 20043133.00 20043133.00

Salary-STS 23816414.00 23816414.00
Plan(NE)-Sal 33100000.00 33100000.00

Plan-G 36547699.00 36547699.00

Plan-C 1913257.00 1913257.00

Plan(NE)-G 2484000.00 2484000.00

Plan(NE)-C 250000.00 250000.00

Total 383151216 383151216

fafi=1 el # =g (e 3.) &1 fawga < feafalaa

The details of the expenditure made under different heads of expenditure (Lakh Rs.) are given

below:
Head PLS PLG PLC NE-G NE-C |NE-S Total
Salary & Allowances | 211095461 19691326 |191335415
Wages & EPF 45344472 6735106 5430528 56570383
TA/TTA/LTC 8887826 500,555 6956898
Contingency Expenses 20924767 27534400
Assets 1445480 169178 4378411
Pension& Gratuity 51539109 2656277 |60537904
Recoverable Advances 80000
Advance Deposit 80070
Release under R&D -
36,547,699 27,778,131
TOTAL 307,979,042 1,445,480.00 | 1,445,480|500,555 |169178 ’ ’ 347,473,481
500,555.00
132 | P TR ST v e Heer

Central Tasar Research and Training Institute



if¥s ufcrdest | Annual Report 2018-19

ST I BT BRI
IMPLEMENTATION OF OFFICIAL LANGUAGE POLICY

AR H DI RIS A @ W U Ud draade fdwgadl w9y 2018—19 @ al.
M BRATs GHARET BT 15 | ISR & SIFar UTaerm=i T ST SRFRM—1963 @1 aR—3(3),
RIS -5 Td 11 &1 gl srguTer gRREd faar ar | arr € R HER, e
SR A B 8@, B BrRiee, AT AMGEIaR SRk, Bl Qg / wRaarsT SR
fa=gall R 9 srgure gRREd fbar mar| R= verF, Weg dal o A i gfddest
D1 FHIeT, TcdTE AT Ga FARIETOr ToIT JSTaoT Il RISTHIYT e 8& ARl BRI IR Aohery.
b BRATS DI TS | R & FER Dral H HY DI IS At & faf=T favgali R brafag=
@ forw Trge fAder @t few 1y | faff=T SRR Trae &R &) € BRarS & |ART g B |

Implementation of Official Language provisions was ensured during the year 2018-19 in
the Institute. Compulsory provisions viz., Section-3(3) of Official Language Act, Official Language
Rule-5 and Rule-11 were fully complied with. In addition, compliance was also ensured in respect of
Hindi correspondence, meetings of Official Language Implementation Committee (OLIC), Hindi
workshop, Official Language Orientation programme and organization of Hindi Day/ Fortnight,
etc. Action was also initiated successfully on implementation points like Hindi publication, review
of quarterly progress report, incentive scheme implementation and monitoring of O.L. works,
Official Language review meeting of attached/subordinate offices. Suitable instructions were given
to attached units for implementation of Official Language provisions. Brief of the action taken on
various implementation points is given herein below.

ITSTEN SAffRE @ gRI-3 (3) TE w5 @1 Ut HemE Jafy & SR
RIGHTT SAHTH @ aR—3(3) Td FgH—5 &1 Id—vfierd iurelq gHRed faar a1 |
gRI—3(3) & 3idia faffde it wrroma (ARYF, U4, drRIfad e, ifeRges) g
AT 2= vd IS H SINT 6T MY | 3947 bR 2=l 3 ureq 991 u=ll &l romrT FaH—5
@ AR =1 H Srarg fear w3 |

Compliance of Section-3 (3) and Rule 5: During the period, 100% compliance was ensured
in respect of the provisions made under Section-3(3) and Rule 5. All documents specified under
Section-3(3) of the Official Language Act (Circular, Memorandum, Office Order, Notification) were
issued in diglot form i.e., in Hindi and English. Similarly, as per Official Language Rule-5, all letters
received in Hindi were replied to in Hindi only.

&= fewol) vd wamER: W= §RT ‘6 UG W &F H 8 100% UAER faal | fear
T, g8 T H 90% AR R H fhar | SifetRAt / wHarRAl gRT 90% fewfort
o=t 7 fordt 12 o FReiRa <ew & aifda 2|

Hindi Noting and Correspondence: The Institute made 100% correspondence in Hindi
with the offices located in ‘A’ & ‘B’ region whereas 90% correspondence in Hindi was made with
those offices located in “C’ region, respectively. As regards, Hindi noting in the files, 90% notings
were written in Hindi by employees of the institute which is well above the prescribed target.
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ST BRI A B Job : GRIH d oMY drRa-aa- aifd &1 IRl 96
T w7 F STAIRTT @1 T8 | STT—Sd 2018, JAls—RITRR 2018, JACIR—TadRR 2018
Ud SHaRI—HTF 2019 fIATET @1 98d HHIT: 27.06.2018, 24.09.2018, 17.12.18 TG 25.03.2019 Bl
SR @Y TTE |

Meetings of Official Language Implementation Committee: A total of four Official
Language Implementation meetings were conducted during the year. The quarterly meeting of
April-June 2018, July-September 2018, October-December 2018 and January-March 2019 were
conducted respectively on 27.06.2018, 24.09.2018, 17.12.2018 and 25.03.2019.

AR ShISAT &Y ASTUTT FAHET Joh: IRAH & 6 AT g3 AD. /3Afa®d. vd
W4 B B AYd IS FHIET 93P G H {1 28.08.2018 BT IATANSTT DI 75 5T aH
el ReT ghTsal § IISTUTNT SBraf=ad= / Wi &1 THIeT dF T8 |

Review meeting of Subordinate Offices: The joint review meeting of 6 attached and
subordinate offices of the institute was conducted in the Institute on 28.08.2018 wherein progress
in respect of official language implementation in attached units was reviewed in the meeting.

=) Priemen : TR & ARBRAT / HHenRar g1 o=l 7 ifid1fers wmen fAenfed
PR B Y D SR Rl IR (2l HRIMAN b 28.06.2018, 14.09.2018, 21.12.2018 Td 28.03.
2019 BT AT BT Ts FOrTH TH ISfwop!, fATRAT T HHaATRAT BT UfRreror g fhar ar |

Hindi Workshop: In order to accomplish maximum official works in Hindi, employees of
the Institute were trained by organizing Hindi Workshop on 28.06.2018, 14.09.18, 21.12.2018 and
28.03.19 wherein all Scientists, Officers & Officials were imparted training.

=< feaw/ugarst : faA1d 14.00.2018 & 28.09.2018 TH A # Rl i / gxgarsT
BT ARG BAT AT | 39 SR 2=l Ug el 91l Fart & i1l / dHaral & oy
FA 04 FRrARTan Mo @1 8 v faorar ufoniRal @1 wem, fgd, 9 ud |
REBR Y& By T | 310 28.09.2018 BT BT U@dTS] & & FHRIE BT ARARI HI9131 &
“Hiere faqd” & w9 H FE1 TAT Ud REPR AR W & Fawres gR1 fbar 13m | e
@1 Il 1Al | A1 R fiawr / darg / uEarsT iaifrd fhy g |

Hindi Day/Fortnight: The Institute organized Hindi Day/Fortnight from 14.09.2018 to
28.09.2018. During this period, a total of 4 competitions were organized for the employees of the
Institute and wining participants were awarded 1*, 2™, 3" and consolation, prizes. Hindi Day and
main function of Hindi Fortnight was also celebrated as “Sauhard Divas” of Indian Languages on
28.09.2018. In the end, the prizes were given away by the Director of the Institute. The subordinate
Units of the Institute also organized Hindi day/Week/Fortnight.

HIATE AISHIG : R H XISTATST i & d8caRk =g & oy = urearsd @
JRIBR YIS AN DI TS & | $HD Al daid WM dls Bl I&R Uicdrs AT Bl R
fopar T 8 1 99 2018—19 & SRIF RATH UG SHD! MN-RYT SHIZAT B JRARIRAT / HHarRar
S AGERI | AT o T I o WU 9 2l H ARGRI BT Fied R & oy
e YREPR U fdHar 1 |
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Incentive Schemes: For effective implementation of Official Language, the Institute has
implemented various incentive schemes of the Govt. In addition, liberalized incentive schemes for
Hindi Noting and Drafting introduced by Central Silk Board has also been implemented. During
the year 2017-18 the employees working in the Institute and its allied units participated in the said
scheme and they were awarded cash prizes for transacting official work in Hindi.

AT FARfes ¢ GRIH @ AN H o AT & 98k PRI 2q
gfereaeicqed AR g9 IE & Igaed H & d.31.au.H. ST Fefeiice ISl AN] & TS |
S AT WA & GHol 18 AN Bl 31D UFEAR HR+ dTcl, HH TAMER Ud IS
I H diel AT € | JAfdd YFTEaR B dlel AFAN H GQUHSHLATAN Bl Td HH IR
FR gTel AN H YIRAICT ST Pl ISR Fefelies U @ T8 | TORT A YR R
qrel YR Td T IR DI URIRG—I YT b1 T Sfafds e Fgarl # IR fBar
fI=IT ST BT IS Feeiies Td AT I SIHIRT &1 JeIRA—9= UaTH fdar 1 |

Official Language Rolling Shield: With a view to creating competitive environment among
different sections of the Institute, an Official Language Rolling Shield Scheme has been introduced.
Under this scheme, 18 sections of the Institute have been categorized under more correspondence
making Sections, less correspondence making Sections and scientific Sections. During the year,
PMEC Section won Rajbhasha Rolling Shield under more correspondence category and PCT
Section received Rolling Shield under less correspondence category. Under the category less
correspondence, Store Section & Vehicle Section received a citation. Similarly, under scientific
category, Physiology Section was awarded with Official Language Rolling Shield and Pathology

Section received a Citation.

AT AT Tb-iTeb] AR B IS : G= § RHih 6 BRaN], 2019 BT IS
AT dhTd] AR BT e har a1 s aR e SOt & 9899 e 9
HefT 32 U TR fby Y|

Organisation of National Technical Seminar on Official Language : A National Technical
Seminar on Official Language organised on 6th February, 2019 wherein 32 research papers on
overall development of Tasar Silk Industry were presented.

TR R I Affafert : fRFie 31.07.2018 BT JAIRTT TR ISTHTST B
[T @1 dob H WM & g dx o’ T Mol R ergadl drarg |1 giHked o
TS |

Town level Official Language activities: The Institute represented its participation in the
meeting organized by Town Official Language Implementation Committee, Ranchi on 31.07.2018
and follow-up actions were ensured on the decisions taken in the meeting.
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3= TfAfafSr™i / Other Activities :

1

TRIE H IHI—H R 9e0dl / Gdehdl SIRTeadT 9 Geftd fafa= afafafear o

RISTHIET FHNT gR ‘H%ﬂ(‘ll%cjcb JMATST b |

Rajbhasha section has organized various activities successfully with regards to Swachchhata
/ Satarkata awareness in the institute on time to time.

TR Y TR & TaR—UIR & oI 39 U9 9ifSar & 1 J9d—a89d R q89ad
fopar T |

Co-ordination made with Press and Media for publicity of different activities of the institute
on time to time.

YPIRTH Publication :

1

136

¥ 2016—17 UG 2017—18 & aIfier ufcded &1 qoie: fgwrdl # uepre fawar |

Annual Reports of the Institute for the year 2016-17 and 2017-18 were published completely
in bilingual .

e arfl, 3 45—47 (EYaTiap) BT UbTer fB=al H foar |
Resham Vani ,volume-45-47 (Joint issue) published in Hindi.

3T TR & A~ YBIal T HHIET B §U “3fd TR AIGINHT—2018" BT TbT
fe=dl & o |

Covering various aspects of Oak Tasar, a “Oak Tasar Margdarshika-2018” was published in
Hindi.

SR ST Teheitan! AR B SM—U3 AT SI9aR & BuTs =4 § & 78 |

A brochoure inviting Research paper for Nation Technical Seminar on Official Language
was printed in Hindi.

TR T &N BT T AT UR IS RIS TeheiTeh] AR H U by Y 32
I UA B FHIRT HRA gU UH FIRST &7 Yoree o= # far |

A sovenior on overall development of tasar silk industry, comprising of 32 research papers
presented in National Technical Seminar on Official Language was published in Hindi.
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YDIRTH

PUBLICATIONS

My 97

RESEARCH PAPERS

I IR IR WHed / National & International Journals

Research Papers

A. Goyal, D.K. Das, V.K. Sehgal, A. Vashisht, S.P. Datta, ]. Mukherjee, S. Pradhan, . Singh and
R. Singh (2018). Effect of row direction and cultivar on micrometeorological and biophysical
parameters of oil seed Brassica, Journal of Agrometeorology, 20 (Special Issue-I) : 85-91.

Alam, K., Bhattacharjya, D., Chowdhury, T., Saha, S. and Kar, PX. (2018). Biodiversity
status and conservational requirements of tropical Tasar (Antheraea mylitta D.) - A review.
Ecology, Environment and Conservation, 24 (4) : 1887-1894.

Chattopadhyay, D and Khan, Z.M.S. (2018). Quality characteristics and frequency
distribution of filament and non- broken filament length of tropical tasar cocoons,
Sericologia, 58 (3 & 4), 189- 197.

Pandiaraj T., PP. Srivastava, Susmita Das and A.K. Sinha. (2018). Assessing soil fertility
status of tasar host plants growing soils in Purulia district of West Bengal state. Journal of
Pharmacognosy and Phytochemistry,7 (2):2966-2970.

Chattopadhyay, D, Khan, Z.M.S. (2018). Quality characteristics and frequency distribution
of filament as well as non- broken filament length of tropical tasar cocoons. Sericologia, 58
(2), 132- 139.

Chattopadhyay, D., Munshi, R & Chakravorty, D. (2018). Studies on distribution of filament
length and non- broken filament length for tropical tasar and muga silk cocoons vis-a-vis
mulberry silk cocoons. Journal of the Textile Institute, 109 (9), 1202- 1207.

Chinmaya, T. Pandiaraj, PP Srivastava and AK Sinha. (2018). Status and variability of
soil nutrients and carbon sequestration with depth in the Tasar host plants growing soils.
Journal of Pharmacognosy and Phytochemistry,7 (4):1828-1831.

G. P. Singh, MM Baig, J Singh, J.P. Pandey, AK Sinha and KB Jena (2018). Use of
certain chemicals for easy and quick detection of Nosema mylittensis Spores infecting
tropical tasar silkworm, Antheraea mylitta Drury (Saturniidae: Lepidoptera). Journal of
Entomology and Zoology Studies; 6(5): 2328-2331.

Giri, S. and Misra, S. (2018) Manganese from soil to silk in tasar silkworm
Antheraea mylitta D and its effect in cocoon yield. Agricultural Extension Journal
ISSN- : 2521-0408; 2(2): 81-88.

J. Singh, D. K. Das, S. Vennila and K.S. Rawat (2018) Weather based forewarning of
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pest and disease: An important adaptation strategies under the impact of climate change
scenario: A brief review, International Journal of Advanced Multidisciplinary Scientific
Research (1JAMSR) ISSN:2581-4281, 1 (10) p5-26.

J. Singh, K.S. Rawat, A. Kumar, S. Mukherjee, G.P. Singh, S. Ray, T. Pandiaraj and A.K.
Sinha (2018) Weather Based Forewarning of Predators in Tasar Silkworm (A4ntheraea
mylitta D) at Kathikund, Dumka (Jharkhand - India) International Journal of Current
Microbiology and Applied Sciences ISSN: 7(2): 633-638.

J. Singh, Kishan Singh Rawat, Vishal Mittal, T. Pandiaraj, S. Kujur, G. P Singh and Alok
Sahay (2018) Assessment of bark eater infestation and its management in Terminalia
Arjuna, Primary food plant of tasar silkworm, International Journal of Advanced
Multidisciplinary Scientific Research(IJJAMSR) ISSN:2581-428, 1 (10) p1-5.

J. Singh, T. Pandiaraj, S. Kujur, G. P Singh and A. K Sinha. (2018) Assessment of bark
eater infestation and its management in Terminalia arjuna, Primary food plant of tasar
silkworm, International Journal of Advanced Multidisciplinary Scientific Research
(IJAMSR) 1 (10):2581-4281.

Jena, K., J.P. Pandey, R. Kumari, A.K. Sinha, V.P. Gupta and G.P. Singh (2018). Free
radical scavenging potential of various ecoraces of tasar silk sericin and its cosmeceuticals
implication. International Journal of Biological Macromolecules, 120; 255-262.

K. Jena J.P. Pandey, R. Kumari, A.K., Sinha, VP Gupta and G.P. Singh (2018): Tasar
silk fiber waste sericin: New source for anti-elastase, anti-tyrosinase and anti-oxidant
compounds. International Journal of Biological Macromolecules; 114: 1102-1108.

Kumar, N., I. G. Prabhu, Manjappa, A. K. Sinha and Alok Sahay. (2018). Development of
RAPD-SCAR markers for the identification of Antheraea mylitta with high shell weight.
Journal of Entomology and Zoology Studies. 6(6): 828 — 833.

Majhi, J., Acharya, A., Patra, G.C., Mohanty, N. and Kar, P.K. (2018). Biochemical
constituents in leaves of primary host of tasar silkworm Antheraea mylitta. /ndian Journal
of Entomology 80(4): 1338 — 1340.

Manjappa, I. G. Prabhu, N. Kumar and A.K. Sinha. 2018. Molecular Diversity of
Azotobactersp. Isolates from Rhizosphere of Tropical Tasar Silkworm Host Plants.
International Journal of Current Microbiology and Applied Sciences. 7(7): 2800 — 2806.

Manjappa, Santosh Deshpande, S. Rangaiah and M.V.C. Gowda, (2018). Assessment of
molecular diversity in an elite set of finger millet (Eleusine coracana (L.) Gaertn.)
genotypes using SSR markers. Electronic Journal of Plant Breeding, 9 (2): 564-576

Mohammed Muzeruddin Baig, T. Pandiaraj, Asish Kumar Rout, Manjappa, DIG Prabhu,
Chandrika Sinku, Gajendra Pal Singh and Ajit Kumar Sinha. 2018. Evaluation of nutrient
status in termite mounds and adjacent soils associated with tasar sericulture ecosystem.
Journal of Entomology and Zoology Studies; 6 (5): 206-210.

PP. Srivastava, T. Pandiaraj, Susmita Das and A.K. Sinha. (2018). Status of micronutrients
in the tasar host plants growing soils in Purulia district of West Bengal. International
Journal of Chemical Studies. 6 (5): 1118-1121.
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Pandey, J.P. A.K. Sinha, K.Jena, V.P. Gupta, P. Kundu and D.M. Pandey (2018). Prospective
utilization of Antheraea mylitta cocoonase and its molecular harmony with nature.
International Journal of Advanced Research 6 (5): (6), 1014-1019.

Pandiaraj T., PP. Srivastava, Susmita Das and A.K. Sinha. (2018). Assessing soil fertility
status of tasar host plants growing soils in Purulia district of West Bengal state. Journal of
Pharmacognosy and Phytochemistry.7 (2):2966-2970.

Prabhu, I. G., M. Bakshi, Manjappa, M. M. Baig, P. P. Srivastava, Lokesh, N. Kumar and
Alok Sahay. (2018). Differential Expression of Heat Shock Proteins during Heat Stress in
Tropical Tasar Silkworm, Antheraea mylitta. Int. ]. Curr. Microbiol. App. Sci. 7(12): 2451-
2457.

S. Kamaraj, T. Pandiaraj, C. Malliga, P.P. Srivastava, K.N. Madhusudhan, L. Zuinama and
A .K.Sinha. (2018). Physico-Chemical Properties of Termite Mound Soils and their Foliar
Spray on Terminalia arjuna Plant. Chemical Science Review and Letters. 7(26): 594-598.

AR | T | rieTen SRk

Presented in Seminars/Conferences/Workshops

SHIUA Sl 9y, Hotw1, RS HAR AR 3ATelid FER (2019). TER WHSHIC & LA Pl
3afies faRivar & forg amvifdes Tebiies, ISR RISTHINT Tl AR © TR XM
SENT BT FHY f[der Qi 06 ®RAY), 2019 AE—U3 Hehald, TS H.69—72.

RS BHR, ATS.SNUY, TAHSUT Td 3felld TR (2019). TRR I&NT H NTHDBIC TSl
I : Refdr, AT UF Areid GHEH, ISR IS ddhiio] JFFR : THR M
ST BT q9Y I i 06 BRaR), 2019 ME—TF HHe, TS ¥.59.59.

gRFaT <9, wrareR fIR, e el gd idie §8/ (2019). TR XTF HIc & HIsd
e # OI9T JeeeE, TSR RIS Jh-d] AfAFR : aaR X SET & 997 faar
el 06 HRENI, 2019 TME—UF Hheld, TS H.13—17.

3N WEM, (2019). MRA H TER IAGA @] I~1d AhAIbAl Ud IY—STa&l & ST,
R 3 ISR Gl T 9 &1 ATYd FHIGTG, TR TSTTET ddheiia] ARAR - T8
e AN BT GHY b faid 06 BRa¥, 2019 AH—U3 Hheld, S H.1—6.

.G, SI3AT8. S0, HoTwT, U3, SiLALRiE Ud afelld |1 (2019). fedhe |ugor
T ARH W TR WMdIe TR Agforeer g ARET Bl qemar oAl, TSR IISTHIT
TH-a] AMFR . TR NTH SERT & 997 [de™ fid 06 HRaw), 2019 IR—9=
Jbeld, IS . 111—114.

YU AGA! AR 3Mcld e (2019). TR Haeid Urefira! ufreor &1 fafi= fawafdemerat

P BE—BERI R Y9G, IR ST dh-d! AAAR - T8 X9 ST & G99
faera fa=ld 06 BRENI, 2019 AH—UF Hheld, B . 115—118.
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8. UIEIRTS, dIdY. shared 3R 3MTelld FER (2019). JaT TRy, GAERYT Iura AR
AAd TR WM SAGH Bl I9Y @9 & ol Hfeld SR SN, T ST
Tl AR - TR WM AN & G99 f[AbN f3Hd 06 HRaN, 2019 IE—0=
Theld, T . 18—19.

YU sharRad, SLUSIRTS, GRAD ST Td 3MTclld Fed (2019). AT IS H HIRHG
fofel & TAR UIey Ulem IcdTed JaTl H Uil Uyl &1 Ul R Y ATId AR,
ITSERY RTSTHTET TehiTdh! AR : TR NI ST BT 97 fabrT faid 06 HRaR!, 2019
A—TUF Hhar, I8 4. 20—25.

Sfe. UH. U @I, qareily FeeIuredry, Al BoR, bR HAR UIvsyd Vg AT HeT
(2019). BIPHT THR BRI I ENTTHIVT B b IId AfS, TSR ISTHTET Theitad! HAAR
TR WM FERT HT FAY [JB [3H1d 06 HRAR, 2019 AF—UH Hhald, S H.119—122.
ol Ul 8, goiegald 911, Ridws 8, S YHRI Uvsy,dHdiR ofF T eI ATcld
TE (2019). FHfhT UG §RT SWHCHTT THR WHdbIe H T Jee | ScATGhl
H gERNT |, TR RISTHTYT Th=Tdh] ARAR © TR NIH ST &I 9899 fder fadie 06
WRAR), 2019 IME—UH HhHeT, B . 43—47.

gt R Ud eelld e (2019) | TR XM & dTE™ U4 3fgol URd ARIRTT &l
ATOTh fIeeiyoT | IIERT RTSTHTET Th=idh] ARAR : IR NIH ST &1 99 fder
faTie 06 WRaR], 2019. TNHI—UH HHe UGS . 60—62.

ol Tl 8, gotegald o, o 48, ST Uamer uroey, HHAR SiFT eI 3fTdid
TERT (2019) | AT UGfT §RT SWHICHET THR XWHeIE H T Ya=+ F ST dhdl
H golcl | IR IISTHIST Tdh-ld! AAFR - T8 9 ST &1 999 fdera feqia
06 THRAX!, 2019. TMT—UF U3 ¥, 43—47.

ST UBTeT 91Uy, HHAR i1, ol Ol RIE Ud MMl F8rT (2019) | TER N2 i
SATEHAT GG B A 2T Ud JTHIOT SR Fold T GG | IS ITSTHTST
Jh-Td! AR TR XH SN & 997 f[derT feFied 06 HRax!, 2019. -3
S ¥, 43—47.

AW, SAMUS il WY, UifSaT 19, PR BAR, TOE. Adhdl 3R 3fTdlld Herd (2019).
SIRGUS I & e RigH Tl @ 319 Td 1 Ui H IgOIR%AR | Tl T
USiICIddex &l ATSCIoT [hakd B DI AT BT eI | TR NI SN 6l T (a9,
M IS ddheiid] AAAR, .81 9 UH, € 06 HRaR], 2019, TS H. 26—32,

a1 AR, #gT G faor, SIS UHeT uoed, SIHHAR ST doIT SF.3Tdld Ferd
(2019) | BTG ¥ MYfTH Tbilhl B BRI TAT DD DIl UL A DIAT

IAEH gig o HIDI DI T H ARG | TSR IS TH1D! AFAR - TR M
AN B A9Y AP faie 06 BREW, 2019. AE—UF Hbold IS H. 87—91.
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T AR PR 9 A A8 (2019) | I=1Te fafey | 7est el # srar st & diaf

PIAT IATEA TAT HIP WR R AMGRID JSIUIGH | TR XM e & F99 I,
MR RIS Jeheid] AAAR, .31 g UH, @ 06 BRI, 2019 TS ¥, 73—76.

G W, I YHI U10ed, TH.SL AR Td 3fTeies |8l (2019) | Uf¥=rd a9t 1< H
IUHICFT TR YW Icare RS | IR TSI Theildhl AAAR © TER VM
SENT & AT [dHrT &b 06 HReNl, 2019. S 4. 77—80.

AKX Sinha, ].P. Pandey, V. Mittal and S. Das (2018). Emerging technologies in tasar silk
industry and prospective application in employment generation. In : International
conference on emerging technologies, Systems and Applications 21-22nd April 2018
organized by Jharkhand Rai University pp: 9.

G. P. Singh, M. Beg, J. Singh, J. P. Pandey, K. Jena and Alok Sahay (2019). Increasing
productivity from disease management in tropical silkworm by consolidated method. In :
Proceeding of National Official Language Technical Seminar “Composite Development of
Tasar Silk Industry” organized on 6th February, 2019 at CTR&TI Ranchi pp: 43 - 47.

Giri, S., Das, S. and Sahay, A. (2019) Dynamics of copper content from soil to cocoon shell
of tasar silkworm, Antheraea mylitta D. Research Papers abstracts on The 6th Asia-Pacific
Congress of Sericulture and Insect Biotechnology, 2-4 March 2019 at Mysore pp:122

Giri, S., Das, S., Dubey, O.P,, Patro, P.C., Kumar, D. and Sahay, A. (2019) Tasar keetpalan
prakshetron men varshaa jal sanrakshan evam swasthane mrida swasthya prabandhan ke
sakaraatmak prabhav. National Rajbhasha Technical Seminar, 6th February2019, Book on
research papers on Tasar Resham Udyog Kaa Samagra Vikas pp: 33-36.

J. P. Pandey, K. Jena, G. P. Singh and Alok Sahay (2019). Latest research to increase the
productivity of silk and possibility of creating rural employment. In : Proceeding of
National Official Language Technical Seminar “Composite Development of Tasar Silk
Industry” organized on 6th February, 2019 at CTR&TI Ranchi pp: 63- 68.

J.P. Pandey, K. Jena, G.P Singh, Niranjan Kumar, A.K Sinha, Abhay K. Singh, Aruna
Rani and Ravi Ranjan (2018). Prelude isolation of bio-active useful-products from Tasar
silk industry by-products and its harmony with nature. 13th Annual Event of National
Environmentalists Association (National Conference on Harmony with Nature) organized
during October 28-30, 2018 ABS- 195 pp: 52 — 53.

J.P. Pandey, K. Jena, G.P. Singh and A.K Sinha (2018). Emerging biotechnological
technologies in tasar silk industry and its ensuing application. In: International conference
on emerging technologies, Systems and Applications 21-22nd April 2018 organized by
Jharkhand Rai University pp: 9.

Jitendra Singh, Vishal Mittal, G.P Singh and Niranjan Kumar (2018): “Directional approach:
a new direction for monitoring and management of stem borer in tasar food plants”
National conference on Harmony with Nature in Context of Biodiversity Conservation
and Ecosystem Management, Organized by Dept. of Zoology, St.Xavier College,
Ranchi - Jharkhand Oct, 28-30, 2018 pp: 51.
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Jitendra Singh, Vishal Mittal, G.P Singh and Niranjan Kumar (2018) : Formulation and
implementation of Neem based pesticide for management of bark eating caterpillar in tasar
food plants, In: National conference on Harmony with Nature in Context of Biodiversity
Conservation and Ecosystem Management, Organized by Dept.of Zoology, St.Xavier
College, Ranch - Jharkhand Oct, 28-30, 2018 pp 54.

K.Jena, J. P. Pandey, R. Kumari, A. K. Sinha, V. P. Gupta, G. P. Singh and Alok Sahay (2019).
Molecular analysis of sericin, external and internal layer of silk. In: Proceeding of National
Official Language Technical Seminar “Composite Development of Tasar Silk Industry”
organized on 6th February, 2019 at CTR&TI Ranchi pages 60 - 62.

Kar, PK., Acharya, S., Nandi, D and Sahay, A. (2019). Status of wild Tasar silkworm in
Mayurbhanj district of Odisha as revealed through GIS and RS. In: Sixth Asia-Pacific
Congress of Sericulture and Insect Biotechnology, Mysore, 2 -4 March 2019.

M. M. Baig, DIG Prabhu, R.Ranjan, Manjappa, J.P. Pandey, G.P Singh & Niranjan Kumar
(2018). Effect of antibiotics on the Tasar silkworm Antheraea mylitta drury fitness.
Souvenir/ Abstracts Book 13th Annual Event of National Environmentalists Association
(National Conference on Harmony with Nature) organized at St. Xavier’s College Ranchi
during October 28-30, ABS - 197 Page - 53.

T. Pandiaraj, Harendra Yadav, P.P. Srivastava and A.K. Sinha. (2018). Evaluation of Arjun
accession (Terminalia arjuna) to drought tolerance for successful rearing of tasar silkworm.
In: International Conference on Emerging Technologies, Systems and Applications was
held on 21st & 22nd April 2018 in Jharkhand Rai University, Ranchi.

T. Pandiaraj, Harendra Yadav, P.P. Srivastava and A.K. Sinha. (2018). Screening for Water
Stress Tolerance in Arjun (7erminalia arjuna) Plant Using Physiological Traits Evaluated
under Drought stress and Normal Condition. In: International Conference on Harmony
with Nature in Context of Biodiversity Conservation & Ecosystem Management was held
on 28-30 October 2018 in St. Xavier College Ranchi, Jharkhand.
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B. AIhIUg o@
POPULAR ARTICLES

J.P. Pandey, K. Jena, R. Kumari, G P. Singh and A. K.. Sinha (2018). Effective utility of
various by-products of tropical tasar silk industry in the income enhancement of farmers.
Reshamvani - 45-47: 14 - 16.

fora=s Rig, Tors urel Rig U4 roiid HAR RimeT (2018) : TR WIS Ui @l {Rel 2q
A MR BT T Uwre yuE B YANT : Sifdd dicured o e # v Ayt
HeH, M arll, Ggadid—45—47, S (TS 4. 26—28) |

fors Rig, o= urel Rig, G g, SLUVSIRIS U4 afoiid AR R8T (2018) -
TER 5T Ul 1ol # Biel 9ell dIc D1 ABHHAT Td IHDT Ja=I, N arofl, Fga.

B—45—47, 57 (TS 9. 17-21) |

s Rig, AT gaotl, SaoiFl © 3R 3ild HAR RieT (2018) : AR dic & Ul
BT T Bl A g41@, Wl A, (TS H. 25-26) |

W / gﬁﬂ?ﬁl / Book/Booklet

Rahul Chaubey, Jitendra Singh, Mohammed Muzeruddin Baig, and Amit Kumar (2019):

“Recent Advancement and the Way Forward for Cordyceps” Springer Book: Recent
Advancement in White Biotechnology through Fungi, Volume 2: Perspective for Value-
Added Products and Environments (Accepted).

S. Vennila, Jitendra Singh, M,Srinivas Raw, M Prabhakar and V. Shridhar 2018: Impact
of climate change on pest scenario in India, ICAR book: Handbook of Integrated Pest
Management, pp ,219-226.

ﬁ 'ﬁl fo=r ﬂﬁﬁ? / Extension Bulletin in Hindi

>

faIRT BAR Td UTA.HAR (2018) | TER I A Tebilichdl : e fdaror| fedt 9
WM IR & 3iid USRI UH.hUCd, HeRId Falaid M, SIorR—ardl &

focia @8 T gIRT 2000 UfRAT |

Sabale S.V, Bagade. A. P. Leaf surface Microbes (L.S.M), Jeevan Sudha, Depuratex, Tasar
Silkworm Disease Management Module-A bilingual (Marathi and English) extension
bulletin/ booklet.
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