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HEATdEAT

WH $N, qdf Td 3ccR-gdl 6RA & 38 &1 1 TUAHid U7 F¥ Serarg
A3 & FROT 3eed §1 FeaT WA Scdle Heqaere 7 GRIefor
YT, SERAY, IREH STl IAHA Y AU & & H Toh Jo@ T &
St ®el 1943 ¥ &1 qdf vd 3eax qdf &1 & Rfdesr smit 7 P s 4 e

 § YAH 3G I Fogl, 12 ITHU TR Fedl v 2 39-3rgHen
fIEaR sheal & faEAR STTolcd & AT ¥ A FiY & o g @, i, f[aEr,
AT FETee fahrE  (TH. 3R, 2) SIE FaT FEAT Aeld [AH Hhi/Eehglesd Tl
A 3T TET &

L, HEA & ITHUTAICHS T TARTHIcHD STATSAT T AT¥eh HfHUTe d FeMdfeteh
RAIE, 201213 & T & FHIRIT A §U 3R &Y F7 T & QT &1 @ @), T8 o Reprs
WW@WW?@%%WW & YA IOTEC T 3PS HY YGE &
foT fgeAieh 17 J=1adl, 2013 &t 31 TH 3T 9001:2008 HATeieh T ATl & IRATfead gt Hr
»‘?RTWE'HT g TEATT qUT 5T ATy sawrsal A 19 IRANSATT, 30 HRIEHAT 3R 2 uidee
3T IRUMH hdAds gEdldet (3R TWH 31) & At Sharfead frr a0 Sad @ 1
RIS, 14 AT AR 2 GIgeTe T HeoT g1 gohl § AT TTadTTAl  FehglosRi H
AT fAHOT & ATETH @ 3eeid Aecd TN, WHBIE Folaii/Fhii & faehra, 3eieh
Yate g faFal veud # FAged Yo7 3UATRAT gof &1 5| AT &, FEAH & Sta-Sie@aehr
THT T TSI T AIed 3w TEAA & T Hgag fohar I gl

gias 3regel dUT IFHY THeaT WA (RN, HaeTe Helghr FfAfd
(3TRT), &g ITHUE HellghR TfATT (IRIRTH ) FeHdl earT &F & JaumcAs
fasraTcAs oedl i wIfed & denferst @1 T 0 SgAew ARfede & afd 3= 3R
gFd AT | faffiee Toal & aeT Aoy (e) AUA fAeAredt & e @edeT qur
Tade & v ol yegare AT T gl

A SRAT T, &1 9 4, He&g Wi, Heig WA 918 CanT 36 &9 H WH HY
3T & TaohTE & TaRTehcll 3METR, Feehglesy-fAT TUT Hegol el diezfarnar i
a8 et & Facd e @gdler vd 3camg atiel & fov f@serqds 39el Haerar vd
3R Fehe T §|
#, 3idd: U AR Faeg Feal & AR, dehelhr TUT gmdHfAs geeniRAt Fr
IR TH § & dgd AR oadl W TEAT 3uTeudl qur WH $i¥ 3¢9 & Bl &
fT 3% 3eT A9TE S 8 3% gifesh SUTS o gl o e
W
(&1, vE. e $AR)
ICNET
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FOREWORD

Sericulture in the Eastern & North-Eastern India is unique due to the
topography and agro-climatic variations in this region. For sericulture
development, since 1943, the Central Sericultural Research &
Training Institute, Berhampore, West Bengal - the premier Sericulture
Institute is rendering Research, Development, Extension, Human
Resource Development (HRD) and Service supports to the mulberry
sericulture farmers/ Stakeholders through its extension networking of
4 Regional Sericultural Research Stations, 12 RECs and 2 Sub-RECs located at
different parts in the Eastern & North-Eastern region.

I am pleased to bring out the R&D interventions of the Institute in the form
Annual Research & Administrative Report: 2012-13 and also happy to place on
record that the Institute has been recognized as 1SO 9001:2008 standards on 17"
January, 2013 for its quality out put management. With the mandated Results
Framework Documents (RFD), 19 projects, 30 programmes and 2 pilot studies were
pursued at the Institute and its nested units, of which, 1 project, 14 programmes and 2
pilot studies were concluded and made significant achievements in development of
improved mulberry varieties, silkworm breeds / hybrids, their managements and
extension management through capacity building in professionals and stakeholders. In
addition, the Institute has tied up its biotechnological research with other Institute of
national repute.

Sincerely acknowledged the valuable guidance rendered by the learned
Chairperson and members of the Research Coordination Committee (RCC), Research
Advisory Committee (RAC) and Regional Research Advisory Committee (RRAC) to
the scientists for achieving the R&D aimed in the region. The invaluable cooperation
and supports provided by the DoT (Seri)/ DoS of different states are also
acknowledged earnestly.

Express sincere gratitude and thanks to Smt. Ishita Roy, IAS, Member
Secretary, Central Silk Board for extending constant support and encouragement for
developing need-based, stakeholders-friendly and easy-adoptive technologies for the
development of sericulture industry in the region.

Lastly, | congratulate the scientists, technical and administrative personnel of
the Institute and nested units for their commendable achievements on the set RFD
targets and valuable contributions made for the benefit of the sericulture industry.

(Dr. Mnl\]‘\%(umar) )

Director
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foreers #1 Hawr

.h” ol WA 3cUle [alel d JRIGT0T U, AR 3§ oF A
l / 9001:2008 HIeieh H Aleaal & foetien 17 Sietadl, 2013 &t fAspa fwar
_ AT B AT FUR T IcUleehal & 37ehied Hadler & g yomel & dlk
‘ ﬁ W TR & AT T GoTotolel, Folelel & TIT 3eTehel Sfefenl T
K A g, eraaq)wamﬁﬂ%mqasﬁmﬁamum?ﬁﬁw
m foeT arashA gfee RSy ergdd #1 R, i (23Rg3re) F
QYUFRIRIOT, AT P 8 e AT arell &M &1 e, dier gefa
fearas &1 dehetor, e Aer @ diswl & aIRTER-AT gateT TR qaEgeT Alsel &l
fashrer U e % v e HRAT FoAfead Tetor ay & R e & Joae &7
)

WFHE W 6T 7T I § 3M0Geh 3 . 3. H FEAYAT, Jgd YA G &
TRYETOT EERT 3UYFcl YQHBIC HRI T Igale], IMFAGUT & HA o FITeIshlec G&ior, AT
WIFAHE FEAR AMUEART T AROTAT 74T GiR™H &9el 7 gfavst st Beeil & fow
el H T ThoT gt T H TS|

ATT T G & AT 9f1eror it v e & dR W 9T §U 259
IFTT Ft e gRIeToT FRIFAT & ATETH T FTEY T9=G1 =T 39S AR, I
Y it RAffes Frar-wemdt W Fsl/ genfat w1 gferor vee fmar ) faear @ far
#, 19852 Fuehi/ Tehglest HeRId, TRIEIT 6T 7T TUT 3¢ FEUT EaRT [AR{AT Seaict
WA F dleifdiehal & Haard w147

Jafer & SR, TEAT T IFHEUACHD T TdRETCHS SUciedl i Tdipid & dl

X 63 MET AT AT 33 ARMRAT it TG TG HARTSEIT T UTed SToTell H JehIfRIT el &
37eTaT 11 qEcih, 11 TRIGTO/faTdAR He3iel, 8 SR, 5 ceheiiehl geifeet, 3 giecehr, 3 famele, 7
YFhoic, 57 deeiierl Ufadgel/ YH RN/ Ifddeal dUT RO ofdl T TEA & JAUarivs
7ol Jolfea #gol UUS cgol T TehIlel HJHerATcHS d faehralcas Iqafcudi/deafaidat o«
daTTfelent, eNerehdll, Tehglosd & FAle T IeTdel A g fohar T

TEITA FI ATARS ITHET FAeadsl TATATT (T . HT FL ) dUT AIR TSTHTIT
FAFad AfAfa (T ) fr dod FafEa 0 & 3Afea & aesmy AfT &1 gFgs g
Halcdd FATad 38 FEI R TR TR R GARETa A am g1 g6 3remar, smas
g Al glel T & foT 3 Redr HrRIRMAT3T T 3T Jur  Tora e o gafda
A Rl afder e eeler &1 off uehrersT Far |
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DIRECTOR’S MESSAGE

Il The CSR&TI, Berhampore has been accredited with 1SO 9001:2008
standards certification on 17" January, 2013. During the year, in
vitro regeneration of mulberry as faster method of propagation,
screening of suitable parents for breeding, identification of early
sprouting and late senescent germplasm accessions, development of
low temperature stress tolerant mulberry, terrestrial carbon
sequestration, development of low cost machine for mulberry
cultivation, validation of plant growth promoters, development of eco-friendly
management of mulberry diseases and pests along with forewarning models and All
India Coordinated trial for mulberry were the major thrust areas of research under the
mulberry improvement and productivity.

£

Research conducted on silkworm has come out with the establishment of
molecular IDs, identification of suitable silkworm hybrids through large scale field
testing, post authorization trials of hybrids for adoption, popularization of new
silkworm bed disinfectant and also successfully identified the suitable seasons for
bivoltine seed crops in West Bengal.

Training has been taken as tool for HRD and 259 persons were empowered
through various training programmes besides, training imparted to the farmers/
participants on different activities of sericulture. In Extension front, 19852 farmers /
seri-stakeholders were demonstrated, trained and made aware on the improved
sericulture technologies developed by the Institute.

During the period, 63 research papers and 33 abstracts were published in the
journals of National and International repute as recognition of R&D achievements of
the Institute, besides, 11 books, 11 Training/ Extension manuals, 8 brochures, 5
technical bulletins, 3 booklets, 3 leaflet, 7 pamphlets, 57 technical reports/ silk briefs/
reports and 7 popular articles and the Institute’s half-yearly news bulletin ‘News &
Views’ were released for the scientists, researchers, stakeholders for updating the
knowledge on R&D achievements/ technologies on sericulture.

Official Language Policy was implemented organizing Internal Official
Language Implementation Committee (OLIC) and Town Official Language
Implementation Committee (TOLIC) meetings and excellent implementation of
Official Language in works. Besides, 3 Hindi workshops both for administration and
Technical cadres were organized and published half yearly Institute’s Raj Bhasha

(Hindi) Magazine “Resham Darshan”.
ST,
——
(Dr. B. B. Bindroo)

Director
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1. FREASR FRIA
HEU T gy 2012-13 HT fafdse 3uafeerdt qur Aeg 3egaue 3R
faerer arfafaferar @erad 8
AT ScITGHAT FUR:
< AT SNAIRYT & TR H Fgerotaiiag 3R geToletel B
TaRITell Sicteniel faehf@ia foram amam &

< JU-3cUlesh UG & A B AR & R W HIGHT i
TdTel T UGN T Gcdeh BE ThIMHA AT T o Slefeh H
TEHleT HRIOT B I S|

- 76 (TAGeST: 25T &RUST: 51) Aelelged! UG 73 HalcH™C A6 TFEl
A & SRT-4, FIfIST-3 FUT W-1726 T TH-1622 1 TgdeT Mer Fhferd

aur vH . Jgarseiiar Tufas AL T @- 1540 T TH- 1622 &t HAM:
gereT, fader T WAl e ey UFaEe # fJove § TdsTs ard
TFHTAT F TT H Fr TS|

> A R (WA - FAaeR) & N Uy gefd fafamss daeh
(SASTSel WSS GefATH Folk1gs ) & qufiar equ@ieT & defieeor
qdieToT ¥ 9&F fAceme () $rH, 9iR™H §9eT IR & 9
Ehi & FET H FII0T (S-1635) I HUET 29.2% T Jafd qoT 3usT
# aor T TS|

> 3U-3SUTRieTE HATS A & fav fawer gfdser afgso] wgcd
Seoedt & faehre g 30 Fafadl &1 =aer i 9ot 39sr, degfas
TaTerehar (§ ) T ATSee 3T TihAT (TA IR T) & YR W
SrIfAS 3UST TA&T0T & el T & odaTor & fow faRar e g

< qdl g 3ccR-qdt & & 8 gleIor dheal H T, 37S. AL 3. UA. HrdshA
(TROT-11) HT ST fRAT T ; GRRIGOT AT 3GEAT & 3
el

{Suicson™
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> “IehSe AR & Had HA-3curgenar & T aridia wreel gueFor”
X P 1T qdieTor & URfAS av & I8 9 IR fF fafay @
ugfd (S-1635) & WG 9T BFeX 54 @ 6.6 H oA/ A FHeeT
THIGOT F FohdT gl

< Fel dIsT B, Hurgaol, SRAT AR a6 e Qere),
3MEETET # AT AR dIeRTor (150 FAT + 90 ) X 60 dA &
3T IR Jefieor odietor & 60 AT X 60 FHT GeRIUUT & AT
AT YT 39T gof T | qUN, IFTAT Far derivor & e
SgYS UF gfaver & fAaor &y 39eT ST 30 # AT 13-19%,
12% & Agcaqor gig gof i 3|

AEAT HIETOT:
< gl 3R SecR-gdl #Rd & Affe TUEt & AT s yae et

qfge AT holsy, W JaUsdr AT A &G Sief, arg W FHoeht
& 39T g 31eT 97 fawfda fhe |

% AT Uhcadl T FHIAD Fel dToll SSIBISICh Bhe  (THIHITATH
IRAFIAETH) HT dgaTT R TAYYH ISl & TR Rt &
TS|

& RA#HTE Geflfa@lell  (Hodc), M el w91 & v wared
HeploAfelolld fexged (MeT) A SAfaehr 37wl &1 T e
qIRFEATIR-AT gaerT & 7 & fhar 7| wagh 39T SfasT I
23 f&eT H Aol & Bl

< TaE dshanll & gaiT Fediee & dad AIHAFIH (0.015%)
o Bsda & 15 GT & fiax  93% d& 23 Aedl Shawear &
SeHelel # gl 9 I AR SEE uoT 3T A 27% T gig el
TS

{Suicson™
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WHAE YUR TG Scqreehd:

% de g x gfa " M6DP6 x D6PN, MBDP(C) x SK4C Td (D6PN x
SKA4C) 9T Tsh &fd x &fd HeY D6PN x SK46, MBDP(C) x SKAC & gl
& qreToT fRAr AT fSEH M6DP(C) x SKAC & 67.5 fhair, M6DP(C)
x (D6PN x SK4C) # 65.8 ThalT AT M6DP(C) x D6PN & 65.7 fohalr T &X
& wHA: 19.6% AT N x NB4D2 & TrdeT & gof &1 15| Siafh
faaf3d gfa x gfa d@at, NBDI8 x P5 (66.5 fham/100 Iegar) & 3rdetr
D6PN x SK46 & 8% HT FUR &l &1 75|

< qdl Ud 3car-qdl &1 & Pl & T W WHAC FHll &
WIfSehIcaR TIeToT & 3refleT  2,50,269 Tl T Hleurel=l fohar |
gfdiehel A % R N+p x M.Cond, M.Conl x M.Con4 & M.Con4 x
B.Cond & shredrele & ¥felaT HAY [ NxM12(3seq)] & 26.6 foharn/100
e hr 398t HIAT 3UST  35-45 fhar/100 e UTAT I1AT| 3fehel
AlgH & ST M.Conl x M.Con4, M.Con4 x B.Con4, B.Conl x B.Con4
& dIcUTelel & FIT 39T hHAA: 3842 fhamm, 54-60 foharm Ta 52-64
feram sTa/100 e et dT TS|

S THUTHE AR TR & AT AT T o x &I TR T IAET0T A
439 5 Fegl & forar mar| feurad st & IR W [Ead x
(SK6 x SK7) I erell & g x &fd Fal H M6DP6 x SKAC J# it
& g7l gu1f, gfd  x gfd ¥ & (CSR50 x CSR52) dUT (CSR51 x
CSR53) I 319e&T CSR50 x CSR51 Td CSR28DR x CSR21DR & 9I#H
gofl & 9 & grar 2|

% QA WHNT Tl (FiFged ANT T) & U 3MiTasw 1S S &
HEAYT B FohT 910 3600t & 3 12 WiHHIE wdie & fSarehry
3ol T Fafge X Tolar e e Tor Sff 31 -3 1L W, T
el 37 AT ST & AR AGY 7A€ & Fohrg aAfehar foior dders
& ST SgeddT & |

{Suicson™
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< AfuH IS & Stefarg & efer Tl g3t A [y gfavsr
O I GHGAT g cTIgRIaT i é:cs feprelm =T g2 T I F
%ol oAl Alsel favet et HIeUTehl HI gl efacial gq TS|
LAHFHIT HIETOT:

< ARTATIA, T AT WHFRC TER ATHATH & JAT $T AT 638
N & YaiT H 65,000 I T dHredrell HT H g A s7d
fRZTOT T 37981 ST U1 3-4.2 feharr HIAV/100 W & AT 12%
$T fg gor T TS| A AT 6:4:1 §| IO T HR S ;A 7S
feeell & ATTH ¥ ThEd T AIOIGIROT & fshared g

awerg & weldh:
< TH EWM (c) LM (FTHT Bellcdiee Adeat aRfEufadr - T -

JdaR Ha HE olI-HaY ) &1 A%l faerd fhar amm, foaer afear
g 20 1

He At &1 gFaiaor:
GEATAR IMH Heigd HAHA (37 I Tl )

& TEUfAS AH Hecg AT FR-IEHA (TO-I), & 3efeT 1020 (T
270 g a3 750) HVeh! HT AT IRAT UG B Yo7 39T T AT
3cuTea # gefd gof @ S

Agcd:

< T8RId raeur & 3T 9ot 39t & faesor 35.5 Aea/g/ay v Jofer
#q 12.29% &1 gefd got 1 oS Safer awifAa sraear 7 frgEor &
373&TT (11.15 #HY. TA//AY) 19.6% T Jefa @ TS|

RFAIE:

<+ fafaa 3avar & el SgosT  x gfavs & 115450 9T AFd Thed
3R g9l x SEIST & 31,000 W7 FFA Tehed o HreaTeld F foaz=or

i
% Ky

N

L siticgo™
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$r 3rdeT SR X GiA9ST & (42.2 foham) aur SREEEPEREE " 273
fRaNT/100 M1 HFT Tohercll AT AT 39T & AT FAT:  11.8% T
10% #1 i gst T S|

< gETAT 3aEdT & el gfaver x Efavst & der 41357 9T FHerd
Thcd, TEIST X GIATST o 38172 T Ik Thed T FEIST X Tgol
o 18100 V9T HeFT Tehcoll ol hicdTelal foham | foz=or & 3rdem
gfavst x gfawst # 41 fham/100 VAT TG SEIST x TGS A 259
feharm/100 e T 3E AT 39T Fied  16.9%, 10.8%, 9.7% 1 gig
HHAL: Gol HI TS|

AT O R (TaHRE)):

< WA 3culee & SRR fAema i1 efte & ledifaiehr & gedl=cror 8q
fafaer #eta Faue e wEEA IASd # 3af & ke s
259 3FHIGAR [(MoNSITw : 47, et faohrg Hrisha: 21, fAqorar
3eTdel FIAHHA: 96, IMFUTSITH: 63 TT ded: 32)] uff@d forw 71wy
Y & WA Y & Afdes afkansit gur aedd $N, deue qEr
fafaa erede dree vieifafendt, o1 va dise gays 3nfe W
Nt / gienfarat St fAafaa gfieror g fohar I

RFaR dqaen FriEa:

AT arT fasfla deifafedl & gar qur $yat at M FN
Tq 32 HeurasT Tihar/aesa & gRIfeT e & fov g

canT fFfaf@d srisH TS fhv av forae 3idela Hi A,
e fead, SeTsehdr SIS, T T HHH UG Yl 7 e
19852 & 3tk el / EY-Feargiosd o fafaer Tem Wit w

AT 9red |
F T ST Iarfatafer SRAFHT T TEAT (FIH)
1| A HY Aol 5 (910)
2 HeT- T FRAHH 58 (2844)

{Suicson™
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3 g&T fgaa 51 (2516)
4 | ggEEr 59 (5710)
5 SITeTEehdT HIsha 75 (4278)
6 | HWh g YRIETeH TRIGTOT HrIshA 85 (3278)

YhIAod:
< TEA & FdlTdH I 3Tl va fafrseansit & ar &
SRl & faT ¥ 3R w3 3, =g JolfeT ol TS =gl
hl YhIRMA|
< TSI (34) TAT RS  (27) Seveli/ FafSei/ RAifSas/aeae=r
# 66 (TOUHo) MY T qUT 18 THUTH AR eI T FEId
fpu aru|

@ 4 gReasr 11 iRIETo/RATaR A37e,8 STR,5 deheilehl Jeifee,3
qiEchi3il, 3 dthele @ 7 Ythele YehifAd fohu arg)

% 41 geperhr ROIe/ @ IR /NAE td 7 MR @ &l JhieT
T =)

TSTHTYT FrRATTIT:

< HEUE A TS FRileadel FATT 7 FeT 4 TR TUT IR TSTHIT
FATads] AT AT 2 & Sodl & TSI & ATT-ATT deheilehl Ud
TRIEfAs geemiat & fav do 3 it fgecl Hrdemremsit & o
ST FAT-GHT W fohar )

& TEITA FHT TTATST Reer HF AT JIAAT XA gl ” I
caleconel
3 Ageaqur Afafafer:

< HBHAYH, TELAYR HEUTT At 37§ T 3 9001:2008 ATH & X
W feaie 17 SAad, 2013 I AIAT Yl T TS|

T
T

S
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< TEAT A9 AT &R337h, 3ifdsh dhegl, TSI eFHGE oIt

TS+, HATeGl, I 88 FaTdd I WHA Acemedr & arr fgamn
17/05/2012 W& 20/09 /2012 T TA3EH HARierare # ar fafsai
HIhT T RS fHaT AT

< TEATT H AQGICHT IMEl TS JTHOT AR IIRET AotedT o 3ot

feraTcAs FRISAT IR

arey fAfas aRIee:

Y/
0'0

SIEIET fAften: ey & SivaAT AR MR efas fordhet A
1 faehrE Ud R Hgca Ul Toiel ¢ed & v agfedel fageivor
(T T TH &, geX1EIG, o AT JEI) |

< S A dI3soN-3441 ©  eredd IO fAar wfadre

(Prsafaeiaar ®IRfear) & @R AR &7 9w,  dedievor g
39T (T T A &, geldIG d Ard @A),

SeEel, gRTA Jerel [ATSF: 9iRgH sener # gfaust dief Sar &
AT 3cUleat 8 Y TR W AR siol Hiar & aRdtes &
RIS (a&7 fAcemerT (R20#), 9fRas S9lel & AT Hgd1dn) |

P hmmaﬂﬁm#;ﬁaﬁmafa:ﬁ:
81331, Hfaedier (9fas Fame)

R/
0‘0

72
0‘0

HiFdiaT & A FYhT & gatT # Har 38 Fufd W Aediea
YA & AT HeT f gHA gohr & HIN IFy, ALAA &
3T Sig-ahlelel &I A TUT ATSeIolel YT 31| SAafeh, Her &
BREBRE Td ol T AET oot & ALIH 915 TS| HeT ur &
fore 3rdfard g 1 fauiRor 0.6-1.5 #r eai/g eiRa fmar o

AT Gfadst JHFIE JoTfad TfUOT FRIHA (TH TE IR TA) &
3efieT oA HHT (CSR52 x CSR50) X (CSR52 x CSR50) &t 10 <a&h
f3F81eh, Uehel T Tolel & Tehel dhad HRX T Joiell H 37 HHll &
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JEaT URT IR™T| gAY,  NK2 x HND &R & &idr 39«7 (60.8
feharm/100 o) T Joialm & SR 9T I |

< UBT URISTAG/ HRHHA AAT: N O ©H-3435: Gl FAT Scc-gdi
HRA # 3chse B & Fold U Scurcareiiord & fou gea
diveh Y 3HEIYS, W TH TH-2107: Agld 901 o YA TAT g
AT JOTC T TqhH, T 3 § -3454: AT FVhT Forarg
3T F T Halcpse AT WHAIC SAeeiged &l Hedidhe
HE@ HRAT WIHRIT FAeTelged Hedished HAHA (TROT-I1), & o
3R() 021: BT Msehl & T HwH TR YaTogATT Aol &I
oo, T 3mS T $ TA (TROT-111) T & TH (W) -003; FEUTAS I
Heig HAHA, 3 & Tl O (GROT-1I) & 3red & el sreqaen
FTIRAT [aY-3 oY S(d)-015 T o & dr SiY (d1)-016] Ft Fharleaa w=
& faRed iR 32 aear wrRisaAtr S g 6|

< HIN WHARC Al ST, Taerel & Fgdier & 7 &I Hriha
& & Y Sfr () -006] &t fopatfeaa foRar )

&33HF, FRYE (3fam):

< a1 Fgarl gAY e or o TE-3435: qdf aUT 3ca) qdf #HRA
A 3chse AT & Tdd AHfAF Scureaiieldr & fow geAadys: «
e, 1 UH -2107: Ag<[cH A9 & AT GaTTAET TUT qF FEEer
guTrell &1 faehra Td aia #rishAl, @ @ 3 (d)- 021: g dsent
& fow Alea-3mnRd qategAET Alsel & g, &t ue 3 (d9)-003:
W{ﬁeﬁwmm 3S A TT @ (IROT-111), TS A S TH
(TROT-111), Ageld QA FHIE FoTad AUROT HRIHA (TH TH HR T -
VIIl) & 37ear & 39et wRwAr a6 OF & (M)-017: wafa 38
JeEreT & fAT ARG & IIfAT AH TH H Agdd 3cdleh Fal H
3T TRATY & Hediehel T Agcld TUT JAHFIC & W T et &
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gderor g IR Fr pafead s F AT § I 3" [{EAR
SRAFAT T g TR

% 6700 g ditr  (S-1635) & HUINOT T 3Mqfcl a& feermery,
3NTST i &I 10,000 Gier & AT AT Tehs & HIAROT
& forw &r 15 qur 3300 T 3TN &R337F & Fea A fohar aw=m|

& Y WHAE TR (SK6 x SK7) & 870 IHIT TI M.Cond x B.Cond &
300 AT & For 1170 T FHebcl Heheell HI AR TUT FHAT 3MYScd
L TR, 33T AT BedladG Hl cllh T Folled o foiw fohar
I

< 33T vd TecdiEe # 21895 9T HFA Uehed! o Al Gfavst
ISt dhiearelsl (SK6 x SK7) GaRT 5131 fham (34,9484 €& ) el
AT &I 3cUIeel UiREaH §ael & Mol & gl et &g famar
T

&3S, T FIRGUs:

< d@-3R U @Y (@ W)-007: awifda @aear & it giwe & ool
deATenToT TETOT o 3icfeTe WIoehi o Yehall & eIV § 9oT 3T
# 9.8% Jefd FYh ER W o I 7| HET FEAET & Toh T
M¥eh & O vF - 3435:9dl TUT JeeR YAl TUT Seck-qdl R &
3chST AR F A AR SUEHAAATT & RelT FEAUNTH W
eI TUT AT FRAFAT M (IO &F v 3@ s
TAf=ad e afteror, & e 3M(dN-003: TEATAE ATH Teed
FRHHA (AT & T O TOT-111) TAT AT WIHDIC Tl Frferenor
FIYHA, TH TH IR T A (IROT- VIII) & HTd 39 & HrIhaAL, o
3R T & (d)-018: FHRIA 3dTh Tt o T Tt & wgfared WA
AH A AGT 3cdlceh FHaT T 3aar A &1 Fodiohed, M-3R T
Y (3R-UN-004 BT AT WHRIET & Aol g disehi & HIJaor @
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Y/
0'0

IR &1 fharfead e & A1y 30T faEaR SRiEAT S 9
feam|

T, I[ACT T AeXeI ool & g FiY & 3rthed 1 75 kg
I vaT Y & el arar I

833+, SIREE (37TH):

Y/
0'0

eI ARASTATY /AR Ol & E-3435:9dl AT Scal-Tdi Rl &
3chST AR & T AHfAF ScUreenilelar & fov geAdvs: «
eI, W TH TH-2107: UG AaN & YaTIART TUT GaEAT
TSl T T4ehTH, T 3775 $-3454: Tafae Hwhry Siefary 3raedr (TS
TH TH § ST 9 =ROT-111) & 37efieT Fafchse gfadst RFBIE Sefeliged
& T, & O 3R (dN)-021 AR Wsehi & v AlFH-3mena
eI ATe Hisel & fdehd, T. 3. €. $. TA. (TROT-111) T &Y. v, 3T,
(dM)-003 HEATfIh IMH Hagd HAhA 3§ dF Tl O (TOT-I) &
AT Ueh JeTHUTT YRIASTAT d a6 3Tel IIEeTel hrishaAr
fShaTeadet, UH 3T $-3459: WA $T & 30T IJRT- HRA & Jeek-
qdl it 7 Teh ey aUr S WX T (W) -019: FHTAT 3aep
Fete & fU SiRgle & TafAd WH IH F A6 3cdesh Fal &
3T 1 AT & Hedihed & H1Y g AR [aFdR st
@l 910 R

UG W Ad AFA & G g hrardiifclos qrereh (faI#HTT
gt ford) T SAfaehl T 37 &THT T 3eqd fohar 13|
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1.

EXECUTIVE SUMMARY

Salient findings and a brief highlight of Research and Development activities

for the year 2012-13.
MULBERRY IMPROVEMENT AND PRODUCTIVITY

0
o

0,
o

9
”Q

For in vitro mutagenesis and regeneration of mulberry genotypes, a novel protocol
has been developed.

Six each of dioecious female and male parents have been identified for crossing
for development of high yielding mulberry using physiological growth parameters
as markers for selection.

Among 76 (exotic: 25 and indigenous: 51) germplasm and 73 elite mulberry
accessions, Bogura-4, Kolitha-3 and C-1726 & S-1622 were identified as early
sprouters (10-12 days), while, M. rotundiloba, Mysore local and C-1540 & S-
1622 were late senescent accessions among exotic, indigenous and elite
accessions respectively.

Validation trial of foliar application of Plant growth regulator combination
(Benzyl adenine + KCI) in winter season (February - November) increased
mulberry leaf yield to the tune of 29.2% over the control (S-1635) at five DoT
(Seri) farms, Govt. of West Bengal.

For developing low temperature stress tolerant mulberry genotypes for sub-
tropical plains, 30 progenies have been selected based on winter leaf yield,
Electrical Conductivity (EC) and Nitrate reductase activity (NRA) for further
testing under Primary Yield Trial.

The AICEM (Phase-1ll) programme has been conducted at 8 test centres in
Eastern & North-Eastern region; plantation is under establishment stage.

In “Terrestrial carbon sequestration for sustained high productivity of quality
mulberry” study, initial year of experimentation revealed 5.4 to 6.6 mt/year
carbon capturing efficiency (CCE) by mulberry (S-1635) plantation of one hectare
land growing under varying farming practices.

Validation trial of Paired Row plantation [(150 cm + 90 cm) x 60 cm spacing]
conducted at BSF Karnasubarna, BSF, Banguria and DoT (Seri), Akherighata
registered mulberry leaf yield at par with 60 cm x 60 cm plantation. However,
cocoon yield was significantly higher with Paired row plantation to the tune of 13-
19 % in multivoltine and 12 % in bivoltine against control.

MULBERRY PROTECTION

®,

*0

*

Database on disease severity, disease calendar vis-a-vis prevailing meteorological
conditions at different locations of Eastern and North Eastern India along with
disease management packages developed for farmers use.

T
75 XN

¢ Sticeor



Annual Research and Administrative Report — 2012-13 2

Y/
0'0

Y/
0'0

One endophytic fungus (Acremonium roseogriseum) infecting mulberry leaves
has been identified and reported first time from Aizawl.

Biology and feeding efficacy of Scymnus pallidicolli (Mulsant) a predator of pink
mealy bug, Maconellicoccus hirsutus (Green) have been studied as eco-friendly
management. The life cycle of the predator completes in 23 days.

Field evaluation of the chemical pesticide, Thiamethoxam (0.015%) was found
effective in suppressing the whitefly population to the tune of 93% within 15 days
of spray and thereby leaf yield gain of 27%.

SILKWORM IMPROVEMENT AND PRODUCTIVITY

Y/
0'0

Y/
0'0

Large scale field testing of three multi x bi hybrids M6DPC x D6PN, M6DP(C) x
SK4C and M6DPC x (D6PN x SK4C) and one Bi x Bi hybrid D6PN x SK4C
showed cocoon yield/ 100 dfls of 67.4 kg in M6DP(C) x SK4C followed by 65.8
kg in M6DP(C) x (D6PN x SK4C) and 65.7 kg in M6DP(C) x D6PN with 19.6%
yield gain over N x NB4D2 (control), while, in Bi x Bi hybrid, D6PN x SK4C
showed 8% improvement over the control NB18 x P5 (66.5 kg/100 dfls).

Under Post authorization trial of silkworm hybrids at farmers’ level in Eastern &
North-Eastern region, 250269 dfls were reared. During unfavourable seasons,
N+p x M. Con4, M. Conl x M. Con4 and M. Con4 x B. Con4 showed 35-45
kg/100 dfls cocoon yield against 26.6 kg/100 dfls in ruling hybrid [N x M12 (W)].
In favourable season, M. Conl x M. Con4, M. Con4 x B. Con4, B. Conl x B.
Con4 yielded 38-42 kg, 54-60 kg and 52-64 kg cocoons/100 dfls, respectively.

Under MSRAP, Bivoltine and Multi x Bi hybrids were tested in 4 test centres and
5 test centres, respectively. Based on rearing data, among the Multi x Bi hybrid
M6DPC x SK4C ranked first followed by Nistari x (SK6 x SK7). However, in Bi
x Bi hybrid, (CSR50 x CSR52) x (CSR51 x CSR53) ranked first followed by
CSR50 x CSR51 and CSR28DR x CSR21DR.

Study conducted on “Establishment of molecular IDs for the mulberry silkworm
breeds (Bombyx mori L.)”, larval tissues of 12 silkworm strains were collected
and screened with SNPs pertaining to LG1-3 DNA fragments pertaining sex
chromosome showed polymorphism between sex-limited larval marking breed of
Pure Mysore.

The possibility and feasibility of raising exclusively the bivoltines seed crops in
all the seasons under West Bengal conditions were deciphered and a total of nine
model bivoltine seed rearers amongst the three villages have been identified for
follow up.

SILKWORM PROTECTION

®,
0’0

The effect of new silkworm bed disinfectant, Sericillin tested at 638 farmers with
rearing of 65,000 dfls, yield was increased @3-4.2 kg cocoons /100 dfls with 12%

S
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yield gain over control. Benefit — Cost ratio is 6.4:1. The formulation is under
patenting and commercialization through NRDC, New Delhi.

COST REDUCTION

R/
0’0

Successfully developed an E* WM (c) LM (simple Efficient Economic Eco-
friendly Weed Mower cum Lawn Mower) with an efficiency index of 20.

TECHNOLOGY TRANSFER
Institute Village Linkage Programme (IVLP):

Under IVLP programme (Phase-Ill), 1020 (irrigated 270 and rainfed 750)

farmers were covered and mulberry leaf and cocoon yield have been increased:

Y/
0'0

Mulberry: In irrigated condition, leaf yield was increased by 12.2% against 35.5
mt/ ha/year in control, while, in rainfed condition, the increment was 19.6 % over
the control (11.15 mt/ha/yr).

Silkworm: In irrigated condition, rearing of 115450 dfls of Multi x Bi and 31000
dfls of Multi x Multi recorded an average yield of 42.2 kg in Multi x Bi and 27.3
kg in Multi x Multi, per 100 dfls with yield gain of 11.8% and 10% respectively
over the controls. Under rainfed condition, a total of 41357 dfls of Bi x Bi, 38172
dfls of Multi x Bi and 18100 dfls of Multi x Multi were reared. Average cocoon
yield/100 dfls for Bi x Bi was 43.7 kg, 41 kg/100 dfls in Multi x Bi and 25.9
kg/100 dfls in Multi x Multi with 16.9 %, 10.8 % and 7% gains respectively over
the control.

HUMAN RESOURCE DEVELOPMENT (HRD):

Various HRD programmes were organized for Transfer of Technology in view of
sustainable development of sericulture. During the period, a total of 259
candidates were trained [PGDS: 47, Management Dev. Prog.: 21, Skill Updation
Prog.: 96, ISDS: 63, Ad-hoc: 32]. Regular training was imparted to the farmers/
participants on different activities of sericulture, such as, mulberry cultivation,
silkworm rearing technologies, disease & pest management etc. developed by the
Institute.

EXTENSION COMMUNICATION PROGRAMMES:

R/
0‘0

To disseminate technologies, educate and train the farmers on different aspects of
improved mulberry cultivation and silkworm rearing practices/technologies
developed by the Institute, different extension prog. were taken up and more than
19852 farmers / seri-stakeholders participated in the Krishi Melas, Field Days,
Awareness & A-V Prog., visited exhibition and gained knowledge on different
improved sericulture technologies.

S
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Sl. Events No. of events

No. (farmers)
1 | Resham Krishi Mela 5 (910)

2 | Audio-visual prog. 58 (2844)
3 | Field Day 51 (2516)
4 | Exhibition 59 (5710)
5 | Awareness programme 75 (4278)
6 | Farmers’ & Trainers’ Training prog. 85 (3278)

PUBLICATION

@,
0’0

Y/
0'0

Y/
0'0

Published half-yearly R&D news bulletin “NEWS & VIEWS” for awareness
about the latest information on research findings and achievements of the
Institute.

63 research papers and 33 research abstracts were published in the National &
International Journals/ presented in Seminars/ Symposium/ Conferences.
Published 11 Books, 11 Training/ Extension manuals, 8 brochures, 5 Technical
bulletins, 3 Booklets, 3 Leaflet and 7 Pamphlets. Published 57 Technical Reports/
Silk briefs/ reports and 7 Popular articles.

OFFICIAL LANGUAGE IMPLEMENTATION

R/
0.0

Four Internal Official Language Implementation Committee (OLIC) meetings and
two Town Official Language Implementation Committee (TOLIC) were
conducted at the Institute as per schedule besides organizing 3 Hindi workshops
both for administration and Technical cadres. Published half yearly Institute’s Raj
Bhasha (Hindi) Magazine “Resham Darshan”.

OTHER SIGNIFICANT ACTIVITIES

CSR&TI, Berhampore has been recognized as 1SO 9001:2008 standard Institute
on 17" January, 2013.

Two Video Conferences held on 17/05/2012 and 20/09/2012 at NIC,Murshidabad
with its nested RSRSs, RECs, NSSO, Malda and DoS of respective states.

Developmental activities at the Institute under MG-NREGA were continued.

EXTERNALLY FUNDED PROJECTS

DBT funded: Development of DNA marker based genetic linkage map of
mulberry and QTL analysis for agronomically important planta traits
(Collaboration with CCMB, Hyderabad).

DBT funded PIG-3441: Development, validation and utilization of SCAR
marker(s) for powdery mildew (Phyllactinia corylea) resistance in mulberry
(Collaboration with CCMB, Hyderabad).

T
75 XN
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« DST, West Bengal funded: Improvement of mulberry seed cocoon production
at farmers’ level with special reference to Bivoltine seed cocoon in West Bengal
(Collaboration with DoT (Seri), West Bengal).

ACHIEVEMENTS AT RSRSs
RSRS, Kalimpong (West Bengal):

«» Assessment study on soil fertility status at seri-farmers of Kalimpong hills
showed slight to strong acidic nature of soil, medium to high organic carbon and
available nitrogen content whereas low to medium phosphorus and sulphur
contents. For soil amelioration, requirement of lime has been assessed as 0.6- 1.5
mt/ ha.

«» Under the Mulberry Bivoltine Silkworm Race Authorization Prog. (MSRAP)
double hybrid (CSR52 x CSR50) x (CSR51 x CSR52) performed better than other
hybrids in respect of wt. of 10 matured larvae, single cocoon wt. and single shell
wt. However, NK2 x HND hybrid performed better in respect of cocoon vyield
(60.8 kg/100 dfls.)

«» Implemented the collaborative projects/ prog., PPS-3435: Studies on
micronutrients for sustained high productivity of quality mulberry in Eastern and
North-Eastern India, CSS-2107: Development of forecasting and forewarning
system of mulberry diseases, AIE-3454: Evaluation of elite bivoltine silkworm
germplasm under different agro-climatic conditions: AIMSGEP (Phase-Il),
BPR(P)021: Development of weather-based forecasting models for mulberry
pests, AICEM (Phase-lll) and BMO(P)-003: IVLP (Phase-Ill), besides,
implementing two own prog. [B-KPG(P)-015 and B-KPG(P)-016] along with
taking up other routine extension activities.

% Implemented the Muga Augmentation Prog. [B-KPG(P)-006] in collaboration
with MSSO, Guwahati.

RSRS, Koraput (Odisha):

R/

« Implemented two collaborative projects entitled PPS-3435: Studies on
micronutrients for sustained high productivity of quality mulberry in Eastern and
North-Eastern India, CSS-2107: Development of forecasting and forewarning
system of mulberry diseases; and five prog., BPR(P)-021: Development of
weather based forecasting Models for mulberry pests, BMO(P)-003: IVLP (Phase
—I11), AICEM (Phase-111), MSRAP (Phase VIII), besides, implementing two own
prog. B-KPT(P)-017: Assessment of fertility status of mulberry growing soils in
selected seri-village of Koraput for appropriate fertilizer management and Survey
and surveillance of diseases and pests of mulberry and silkworm along with
routine extension activities.

{Suicson™
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+ Raised and supplied 6700 mulberry saplings (S-1635) to DoS, Odisha for
mulberry acreage expansion and 3300 utilized at RSRS farm against the target of
10,000 saplings.

+«+ Monitored Bivoltine seed rearing of 21895 dfls (SK6 x SK7) in Odisha and
Chhattisgarh, generated 5131 kg (3494850 Nos.) seed cocoons for supply to West
Bengal grainages. A total of 1170 dfls of new silkworm hybrids (870 dfls of SK6
x SK7 and 300 dfls of M.Con4 x B.Con4) prepared and supplied to DoS, Odisha
and Chhattisgarh for popularization.

RSRS, Ranchi (Jharkhand):

¢ Under B-RNC (VP) 007: Validation trial of package nutrient under rainfed
condition, mulberry leaf yield increased by 9.8% with the application of package
of nutrients at farmers’ level.

+» Implemented one collaborative project of Main Institute entitled PPS-3435:
Studies on micronutrients for sustained high productivity of quality mulberry in
Eastern and North-Eastern India and three prog., AICEM (Phase-111); BMO(P)-
003: IVLP (Phase-111) and MSRAP (Phase-VIII) apart from two own prog., B-
RNC(P)-018: Assessment of fertility status of mulberry growing soils in selected
seri-village of Ranchi for appropriate fertilizer management, B-RNC(RP)-004:
Survey and surveillance of diseases and pests of mulberry and silkworm and
routine extension activities.

«» A total of 7.5 acres of new area was brought under cultivation in Ranchi, Gumla
and Lohardaga districts.

RSRS, Jorhat (Assam):

+ Implemented the collaborative projects/ prog., PPS-3435: Studies on
micronutrients for sustained high productivity of quality mulberry in Eastern and
North-Eastern India, CSS-2107: Development of forecasting and forewarning
system of mulberry diseases, AIE-3454: Evaluation of elite bivoltine silkworm
germplasm under different agro-climatic conditions (AIMSGEP phase-II,
BPR(P)-021: Development of weather-based forecasting models for mulberry
pests, AICEM (Phase-1l1) and BMO(P)-003: IVLP (Phase-lll), besides,
implementing one research project and two own research prog., MOE-3459:
Yield gap in mulberry sericulture - A study in North-Eastern region of India, and
B-JRH(P)-019: Assessment of fertility status of mulberry growing soils in
selected seri-village of Jorhat for appropriate fertilizer management along with
taking up other routine extension activities.

+« For management of whitefly on mulberry, the biology and feeding efficiency of
the Coccinellid predator (Scymnus posticalis) have been studied.

{Suicson™



Annual Research and Administrative Report — 2012-13 7

2. INTRODUCTION

Central Sericultural Research and Training Institute is one of the oldest premier
Sericulture Research and Training Institutes in the country. Since its establishment in
the year 1943, the Institute has been rendering outstanding research, development,
technical, technological, extension and service support through its four (4) Regional
Sericultural Research Stations (RSRSs) at Kalimpong (W.B.), Koraput (Odisha),
Ranchi (Jharkhand) and Jorhat (Assam) and 14 nested units i.e. 12 Research
Extension Centers (RECs) at Kamnagar (Murshidabad) & Mothabari (Malda), West
Bengal, Rangpo (Sikkim), Deogarh (Odisha), Bademarenga (Chhattisgarh), Gumla
and Maheshpur Raj (Jharkhand), Agartala (Tripura), Dimapur (Nagaland), Shillong
(Meghalaya), Imphal (Manipur) and Aizawl (Mizoram) and two (2) Sub-Research
Extension Center (Sub-RECs) at Bhandra and Rajmahal (Jharkhand), besides,
generating expertise in mulberry sericulture through its various Human Resource
Development programmes / 15 months structured “Post Graduate Diploma in
Sericulture (PGDS)” course / On-job training / capsule / need based sponsored courses
and contributing for vertical and horizontal growth of sericulture industry especially
in Eastern and North-Eastern India comprising of 13 states viz. West Bengal, Sikkim,
Odisha, Chhattisgarh, Jharkhand, Bihar, Assam, Tripura, Nagaland, Meghalaya,
Arunanchal Pradesh, Manipur and Mizoram.

Mandate:

The core areas of work of CSR&TI, Berhampore (WB) are as follows:

< Constant up-gradation of productivity of silkworm races (Multivoltine, Multi x
Bivoltine and Bivoltine x Bivoltine) and mulberry strains in its areas of
operations for irrigated and rainfed mulberry.

< It shall be the testing centre for all mulberry silkworms related experiments or
feeding technologies evolved in CSB Institutions or referred by other agencies
to CSB in the states identified for it.

< Human resources development through training and academic duties.

< Coordination with DOSs for development of sericulture industry.

The institute conducts research on all fields of sericulture from soil to silk.
Entrusted with the mandate to carry out research, it has made remarkable break
through and outstanding contributions for the overall development of silk industry in
the region. In the plant side, improved mulberry varieties, suitable to the agro climatic
condition of different areas, have been developed along with its package of practices.
On the silkworm side, region and season specific high yielding silkworm breeds have
been evolved. The institute has developed integrated management of mulberry and
silkworm diseases and pests, which are being popularized in the fields and proved to
be effective to save the crop losses. With regard to post cocoon technologies improved
cooking and the Institute has developed reeling techniques.

T
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ACHIEVEMENTS ON RESULTS FRAME WORK DOCUMENTS (RFD)
Sl Obijective Action point / Success | Target for | Achievement %
No. indicator 2012-13 Achievement
Undertaking Research No. of Research Projects/ 39 47 120 %
1 | Projects to enhance Prog. to be undertaken.
quality and productivity | No. of Projects to be 11 15 136%
concluded. (L proj.+9 | (1proj. +13
Prog.+1 | Prog. + 1 Pilot
Pilot Study) Study)
No. of New Research 2 8 400 %
Projects/ Prog. to be taken (7 proj. +1
up. Prog.)
2 | Evaluation of improved | Development  of  high 1 3 300%
varieties of mulberry and | yielding mulberry varieties
its dissemination to field. | Absorption of the varieties 1 2 200%
in the field.
3 | Developing improved Development of improved 1 2 200%
bivoltine / multivoltine bivoltine /  multivoltine
breeds suitable to tropical | breeds.
regions and Absorption of the breeds in 2 3 150%
dissemination to field. the field.
4 | Integrated and Disease Development of 1 3 300%
management and its technologies / solutions.
dissemination to field. Absorption of technologies 1 2 200%
/ solutions.
5 | Food plant / silkworm Area covered in farmers’ 5 7.5 150%
race authorisation field for trial of new
programme. mulberry varieties.
Dfls proposed for field 2160 2310 107%
trials
6 | Toextend the coverage | Stakeholders sensitized | 11000 19852 180%
of proven technologies to | through  Krishi ~ melas,
larger areas. awareness & training prog.
7 | Adoption of sericulture | Coverage of  cluster/ 285 297 104%
villages / clusters under | villages
IVLP (Farmers covered). Coverage of beneficiaries. 1257 2455 195%
Replacement of existing | Area replaced from existing 45 60.08 133%
plantation with improved | plantation ~ with  better
varieties. yielding mulberry varieties.
10 | Attention to emerging Successfully resolving the 5 36 720%
field problems. reported field problems.
11 | Identify the disease Instances  where  such 14 69 492%
occurrence in advance & | activities were undertaken.
forewarn the
beneficiaries with
remedial measures.
12 | Implement ISO 9001 as | Areas of operation covered 98 100 100%

per approved action plan.

T

e

X
s




A""m‘ ,5,:%

ORGANIZATIONAL CHART OF CSR&TI, BERHAMPORE
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NESTED UNITS OF CSR&TI, BERHAMPORE

REGIONAL SERICULTURAL RESEARCH STATION

KALIMPONG KORAPUT RANCHI JORHAT
(West Bengal) (Odisha) (Jharkhand) (Assam)
Under Main RESEARCH EXTENSION CENTRE
Institute
Rangpo Deogarh Gumla Agratala
Nabagram (Sikkim) (Odisha) (Jharkhand) (Tripura)
West B I i
(\West Benga) Bademaranga SuU: Bhandra Shl:]lolng
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3. LIST OF RESEARCH PROJECTS AND PROGRAMMES

Institute/ Ongoing Concluded Total Grand
RSRS Proj, PS Prog. Proj, PS Prog. Proj, PS Prog Total
CSR&TI 17 1 10 1 1 10 18 2 20 40
RSRS 1 - 6 - - 4 1 - 10 11
Total 18 1 16 1 1 14 19 2 30 51
Sl Project Project Title
No. Code

RAINFED SERICULTURE (1)

1.

B-RNC(VP) 007

Validation trial of package of nutrient under rainfed condition.
(RSRS, Ranchi) (Oct., 2011 to Oct., 2013).

PRODUCTIVITY IMPROVEMENT (24)

2.  PIP 3469 Screening of early sprouters and late senescence mulberry variety
with better leaf yield and quality under low temperature condition.
(Nov., 2011 to Oct., 2014).

3. AIB 3466 Development of region specific bivoltine breeds suitable for
highly fluctuating and seasonally variable climatic conditions of
Eastern and North-Eastern India. (Aug., 2011 to Dec., 2016).

4. BPP (VP) 008 Field evaluation of plant growth regulator combination for
improvement of quality leaf yield of mulberry especially under
cold stress condition. (Dec., 2011to Dec., 2013).

5. BAI (P) 007 Establishment of molecular IDs for the mulberry silkworm breeds
(Bombyx mori) evolved by CSR&TI, Berhampore. (July, 2011 to
June, 2013).

6. BAI(P)008 Screening and identification of bivoltine breeds for Eastern and
North-Eastern India. (Aug., 2011 to March, 2013).

7. BAI (P) 009 Field level testing of new hybrids. (Jan., 2011 to Dec., 2012).
[Collaboration with RSRSs & RECs] [CONCLUDED]

8.  BAI(P) 010 Popularization of authorized silkworm (Bombyx mori L.) hybrids.
(Sept., 2010 to Aug., 2012). [CONCLUDED]

9. MSRAP MSRAP Phase-VIII programme. (Jan., 2011 to Dec., 2012). [A

Phase-VIII Prog. of C.O. Bangalore] ) [CONCLUDED]

10. BAI(RP) 003 Maintenance of bivoltine and multivoltine germplasm and newly
developed breeds and their lines. (April, 2012 to March, 2013).
(Continuous) [CONCLUDED]

11. BPP (PS) 001 Improvement of mulberry through in vitro mutagenesis and

somaclonal variation. (July, 2011 to Dec., 2012). [CONCLUDED]
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12. AIP 3472 Standardization and determination of temperature tolerance
potentiality in different developmental stages of silkworm,
Bombyx mori L. (Sept., 2011 to Aug., 2014).

13. BPP(VP) 003 Validation trial on the superiority of paired row plantation in
chawki mulberry garden with regard to leaf yield and cocoon
productivity. (Oct., 2010 to Sept., 2012). [CONCLUDED]

14. BMO(P) 003 Technology assessment and refinement through Institute Village
Linkage. Prog.: Phase-Ill. (Apr.,, 2010 to Mar., 2013).
[Collaboration with RSRSs & RECs] [CONCLUDED]

15. Project Development of DNA marker based genetic linkage map of

(DBT funded) mulberry and QTL analysis for agronomically important Planta
traits. (March, 2011 to Feb., 2014). [Collaborative with CCMB,
Hyderabad]
16. Project Improvement of mulberry seed cocoon production at farmers’ level
(DST funded) with special reference to bivoltine seed cocoon in West Bengal.
(Nov., 2011 to Oct., 2012). [Collaborative with DST, West
Bengal] [CONCLUDED]
17. AICEM All India Coordinated Experimental Trail for Mulberry (AICEM)-
Phase- 111 Phase Il (April, 2011 to June, 2015). [A Prog. of C.O.
Bangalore]

18. AIE 3454 Evaluation of elite bivoltine silkworm germplasm under different
agro climatic conditions: All India Silkworm Germplasm
Evaluation Programme Phase-1l. [Collaborative with CSGRC
Hosur] (Sept., 2011 to Aug., 2014).

19. MOE 3459 Yield gap in mulberry sericulture — A study in North-Eastern
region of India. (Oct., 2011 to Sept., 2014).

20. AIB 3480 Development of silkworm Bombyx mori L. breeds from a gene
pool with higher genetic plasticity. (Sept., 2012 to Aug., 2016).

21. AIB-3491 Post-Authorization trial of silkworm hybrids in Eastern and North-
Eastern India (July, 2012 to Dec., 2014).

22. AIB-3496 Development of high temperature and high humidity tolerant
bivoltine breeds of silkworm (Bombyx mori L.). (July, 2012 to
June, 2015).

23. PIB-3481 Evaluation of mulberry varieties for low input soils. (Jan., 2013 to
Dec., 2017).

24. PIB-3479 Development of high yielding mulberry varieties using
physiological growth parameters as markers for selection. (Oct.,
2012 to Sept., 2016).

25. B-KPG (P) 015 Improvement of rearing technology for autumn crop in sub-

Himalayan region. (Aug., 2012 to Jan., 2014).
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QUALITY IMPROVEMENT (9)

26. PPF-3487 Decision support system initiative through impact assessment of
agro climate on foliage yield of mulberry (Morus sp.) for climate
resilient sericulture in Eastern India. (Oct., 2012 to Sept., 2013).
27. PIB 3424 Development of low temperature stress tolerant mulberry
genotypes for sub-tropical plains. (Jan., 2009 to Dec., 2015).
28. PPS 3452 Terrestrial carbon sequestration for sustained high productivity of
quality mulberry. (July, 2011 to March, 2015).
29. BPP (P) 020 Evaluation of soil fertility for sustained production of quality
mulberry leaf in Eastern India under long-term fertilization. (July,
2010 to June, 2015).
30. PPS 3435 Studies on micronutrients for sustained high productivity of quality
mulberry in Eastern and North-Eastern India. (Jan., 2010 to June,
2013). [Collaboration with 4 RSRSs ]
31. B-KPG (P) Assessment of fertility status of soils of RSRS farm and
016 progressive farmers’ fields in selected seri. villages of Kalimpong
to increase the yield and quality of mulberry (Morus spp) leaves.
(Oct., 2011 to Dec., 2012). [CONCLUDED]
32. B-KPT (P) Assessment of fertility status of mulberry growing soils in selected
017 Seri-village of Koraput for appropriate fertilizer management.
(Jan., 2012 to Dec., 2013).
33. B-RNC (P) Assessment of fertility status of mulberry growing soils in selected
018 Seri-village of Ranchi for appropriate fertilizer management. (Jan.,
2012 to Dec., 2013).
34. B-JRH (P) Assessment of fertility status of mulberry growing soils in selected
019 Seri-village of Jorhat for appropriate fertilizer management. (Jan.,

2012 to Dec., 2013).

IV. DISEASE AND PEST MANAGEMENT (13)

35.

CSS 2107

Forewarning of mulberry diseases of Eastern and North Eastern
India (April, 2012 to March, 2017).

36.

ARE 3464

Biology and feeding efficacy studies of Scymnus pallidicolli
(Mulsant) for the eco-friendly management of pink mealy bug,
Maconellicoccus hirsutus. (Oct., 2011 to April, 2013).

37.

BAR (VP) 005

Study on the efficacy of newly developed bed disinfectant
(Sericillin) in hot spot areas for the control of muscardine disease
of silkworm, Bombyx mori L. (Aug., 2010 to Jul., 2012).
[CONCLUDED]

38.

BPR(VP) 006

Studies on the field efficacy of selected dose of insecticide in
whitefly management. (July, 2011 to June, 2013).

39.

BAR(PS) 002

Formulation of broad spectrum room disinfectant for silkworm
disease management. (Aug., 2011 to July, 2013)




Annual Research and Administrative Report — 2012-13 14

40. Prog. Survey and surveillance of disease and pest of mulberry and
silkworm. (April, 2011 to March, 2013). (Routine activity)
[RSRS, Koraput] [CONCLUDED]

41. BAR (P) 013 Studies on the identification of the casual agent symptomatic of
Gattine like disease in silkworm Bombyx mori L. (Jan., 2012 to
Dec., 2012). [CONCLUDED]

42. B-RNC(RP)- Survey and surveillance of disease and pest of mulberry and

004 silkworm. (April, 2011 to March, 2013). (Routine activity)

[CONCLUDED]

43. BAR(RP) 005 Survey and surveillance of silkworm diseases in the traditional

sericultural  districts of West Bengal. (Continuous)
[CONCLUDED]

44, BPP(P) 021 Development of the weather based forecasting models for
mulberry pests. (Jan., 2011 to Dec., 2015). [Collaboration with
RSRSs & RECs]
45. DBT funded Development, validation and utilization of SCAR marker(s) for
PIG 3441 powdery mildew (Phyllactinia corylea) resistance in mulberry.
(Nov., 2009 to Oct., 2012). [Collaborative with CCMB,
Hyderabad]
46. B-KPG(P) Muga seed multiplication programme (Nov., 2009 to Oct.,
006 2014). [Raising of Muga host plantation at RSRS-Annex,
Kalimpong]. (As per the Central Office Letter no.:CSB-
65/1/2004-05/TS-4/ Dated 16-10-09). (RSRS, Kalimpong).
47. B-JRH(P) 011 Studies on the biology and feeding efficiency of the coccinellid

predator, Scymnus sp. for management of whitefly on mulberry).
(RSRS, Jorhat). (April, 2011 to March, 2013). [CONCLUDED]

V. COST REDUCTION (4):

48. BPP(P) 012 Studies on reduction in cost of production and improvement on
crop productivity for sustainable sericulture under West Bengal
conditions. (Sept., 2011 to Feb., 2013). [CONCLUDED]

49. BPP(RP) 001 Mother culture maintenance of Azotobacter chrococcum and

Nitrofert mass production. [Micro project, (Continuous)]

50.

BPP(RP) 002

Mother culture maintenance of Glomus mosae [(Arbascular
mycorrhizal fungus (AMF)] and Phosphofert mass production.
[Micro project (Continuous) ]

51.

BAI (P) 014

Studies on the reelability of multivoltine hybrid cocoons during
adverse climatic conditions in Eastern & North-Eastern region.
(July, 2011 to March, 2014).
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3.A. ONGOING RESEARCH PROJECTS & PROGRAMMES
OF MAIN INSTITUTE

3.1. PRODUCTIVITY IMPROVEMENT
3.1.1. MULBERRY BREEDING AND GENETICS SECTION

3.1.1.1. PIB 3479: Development of high yielding mulberry varieties using
physiological growth parameters as markers for selection. (Oct., 2012
to Sept., 2016)

Jalaja S. Kumar (PI) and P. K. Ghosh

Objective: To develop mulberry varieties with superior quality and with 10%
higher leaf yield over existing ruling variety.

Mulberry germplasm accessions maintained at the germplasm bank of the
Institute were screened and six female parents M. indica (HP), China White, Chinese
F-1(10), MS-30, M. multicaulis and Kajli OPH were short listed. These female
parents were crossed with the selected male parents Nagaland, MS-7, Bishnupur-9,
KPG-1, Berhampore-39, English black, Almora local, Kosen, V-1, C-776, Chaitul and
Acc. No. 1190. A total of 57 cross combinations were made and about 1.45 lakh seeds
were collected.

3.1.1.2.PIB 3481: Evaluation of Mulberry varieties suitable for low input
soils. (Jan., 2013 to Dec., 2017)

M. K. Ghosh (P1), P. K. Ghosh, S. K. Dutta, M.V. Santhakumar, M. K.
Singh, S. N. Gogoi (RSRS-Jorhat), S. K. Misro (RSRS-Koraput), G. S.
Singh (RSRS-Ranchi), DoT (Seri), Bhadrapur and DoT (Seri), Fulhara, West
Bengal.

Objective: To evaluate newly evolved promising mulberry varieties suitable
for low-input soils.

Seven mulberry genotypes selected from high yielders at PYT level were
evaluated under final yield trial at six locations. At Institute level, test of the varieties
are taken under two input conditions (rainfed and irrigated doses of chemical
fertilizers) of tropical humid climate. Experiments at two nested RSRSs, will cover
testing of varieties under low input in high rainfall humid climate (Jorhat) and low
rainfall dry climate (Koraput). Experiment at sub-REC, Bhandra under RSRS,
Ranchi, will cover study on the performance of the varieties under more severe
conditions of low rainfall, drought prone areas of Jharkhand. Two no. of trial sites in
collaboration with DOT (Seri) West Bengal in their Farms at Bhadrapur (Birbhum
district) and Fulhara (Uttar Dinajpur district) will cover two more agro-climatic
conditions of South Bengal (rainfed area) and North Bengal (high rainfall, acidic soil
condition). The proposed Final Yield Trial will cover the most of the soil and agro-
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climatic conditions of Eastern and North-Eastern India. For multiplication of the
selected 7 newly evolved genotypes, cuttings were planted in the nursery beds.
Regular irrigation and weeding are being provided.

3.1.2. MULBERRY PHYSIOLOGY SECTION

3.1.2.1.PIP 3469: Screening of early sprouters and late senescence mulberry
accessions with better leaf yield and quality under low temperature
condition. (Nov., 2011 to Oct., 2014)

A. K. Misra (P1) and P. K. Tewary.

Objective: Screening of mulberry accessions having early sprouters and late
senescence characters with better leaf yield and quality under low
temperature condition.

EO1. Short listing of mulberry accessions from Germplasm Bank having the
early sprouter and late senescence characters.

Sprouting of 76 germplasm (25 Exotic and 51 Indigenous) and 73 elite
accessions were studied. The data revealed that initiation of sprouting in exotic and
indigenous accessions completed within 14 to 37 days and 11 to 34 days, respectively.
Among the exotic accessions, Bogura-4 and FERNANDS (Fernandodias) exhibited
early and late sprouting respectively, where as, in indigenous accessions, Kolitha-3
sprouted early and MS-9 sprouted late. Out of 73 elite accessions, initiation of
sprouting completed within 11 to 22 days. However, early sprouting was recorded in
C-1726, S-1676, S-1622 and late sprouting in S-1703, C-1607. Frequency analysis of
the bud sprouting of mulberry accessions has been done and grouped into following
classes (Table 1).

Table 1. Sprouting behaviours of mulberry accessions.

Mulberry Accessions No. of accession (Days to sprout)
Early Moderate Late
1. Exotic (25) 10 (14-21 days) | 12 (22-29 days) 3 (30-37 days)
2. Indigenous (51) 18 (11-18 days) | 25 (19-26 days) 8 (27-34 days)
3. Elite lines
C-lines (38) 7 (11-14 days) | 23(15-18days) 8(19-22 days)
S-lines (35) 10 (11-13 days) |15(14-16 days) 10(17-19 days)

Days to leaf senescence were counted from date of sprouting to yellowing of
leaves. Senescence of leaves of exotic and indigenous accessions was ranged between
62 and 90 days & 56 and 93 days respectively while for elite lines, it was 59 to 96
days. Among exotic accessions, M. cathyana and M. rotundiloba were recorded as
early and late senescent accessions respectively, whereas, Golaghat and Mysore local
were early and late senescent among the indigenous accessions. Among 73 elite
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accessions, C-1647,C-776, C-1627, S-1703 and S-1659 were recorded as early and
C-1540, C-741, C-1607, S-1622,5-1662 and S-1676 were recorded as late senescent
accessions.

3.1.2.2.BPP(VP)008: Field evaluation of plant growth regulator combination
for improvement of quality leaf yield of mulberry especially under
cold stress condition. (Dec., 2011 to Nov., 2013)

P. K. Tewary (PI), A. K. Misra and Inchages, DoT (Seri) Farms, Khosbag,
Kumarpur, Kotasur, Sadullapur and Ranaghat.

Objective: To confirm the effect of Benzyladenine + KCI combination in
respect to increase leaf yield of mulberry.

The evaluation trial was conducted at five DoT(Seri) West Bengal Farm at
Khosbag and Kumarpur of Murshidabad, Kotasur of Birbhum, Sadullapur of Malda
and Ranaghat of Nadia Districts with the existing plantation of S-1635 mulberry
variety. Plants were pruned during September month for November crop followed by
necessary cultural practices. After 20 days of pruning, 1% foliar spray of Benzyl
adenine + KCI combination was given and subsequently 2™ spray was given after 20
days of 1% spray. Leaf yield data recorded during November crop, at all the five
DoT(Seri) farms showed increase of leaf yield to the tune of 34.5% at Khosbag,
30.9% at Kumarpur, 34.4% at Kotasur, 36.4% at Sadullapur and 35.3% at Ranaghat
DoT/(Seri) farms, with an overall increase of 34%.

However, the pooled leaf yield data of two winter crops (November &
February) at 5 DoT (Seri) farms exhibited an overall increase of 29% which was
significantly higher in winter season irrespective of the locations.

3.1.3. SILKWORM BREEDING AND GENETICS SECTION

3.1.3.1.AIB 3466: Development of region specific bivoltine breeds suitable for
fluctuating and seasonally variable climatic conditions of Eastern and
North-Eastern India. (Aug., 2011 to Dec., 2016)

N. Suresh Kumar (PI), A. K. Saha, S. Chakraborty, S. Sreekumar and N. B.
Kar

Objective: To develop the bivoltine breeds with genetic potential to tolerate
the adverse climatic conditions of Eastern, North Eastern and
Uttar Pradesh regions.

The bivoltine silkworm breeds collected from different breeding centres were
screened in ambient condition and maintained under congenial environment. Based on
overall performance especially the pupation rate, the breeds namely, GEN3, SKG&,
SK7, BHR2, BHR3, SK4C, D6PN, KSO1, Dun21, Dun22, KPGA, SK3C, MC4E,
CSN, NB18, NB4D2, Chinese peanut and P5 were selected. By utilizing these
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selected breeds, foundation crosses (Oval x Oval and dumbbell x dumbbell) were
made for initiating the breeding process (Table 2).

Table 2. Performance of foundation crosses collected from different breeding

centres.
Sl Foundation cross Sl Foundation cross Sl.| Foundation cross
No No. No.
Oval x Oval
1 | KPGA x GEN3 6 | KSO1 x SK3C 11 | BHR2 x MC4E
2 | KPGA x SK3C 7 | KSO1 x MCAE 12 | BHR2 x KSO1
3 | KPGA x MC4E 8 | KSO1 x KPGA 13 | SK3C x GEN3
4 | KPGA x BHR2 9 | BHR2 x GEN3 14 | SK3C x MC4E
5 | KSO1 x GEN3 10 | BHR2 x SK3C 15 | SK3C x BHR2
Dumbbell x Dumbbell
1 | Dun2l x Dun22 21 | D6PN x SK4C 41 | SKAC x P5
2 | Dun21 x D6PN 22 | D6PN x NB4D2 42 | SK4C x CSN
3 | Dun21 x SK4C 23 | D6PN x NB18 43 | NB4D2 x NB18
4 | Dun21 x NB4D2 24 | D6PN x SK6 44 | NB4D2 x SK6
5 | Dun21 x NB18 25 | D6PN x SK7 45 | NB4D2 x SK7
6 | Dun21 x SK6 26 | D6PN x BHR3 46 | NB4D2 x BHR3
7 | Dun21 x SK7 27 | SK6 x SK7 47 | NB4D2 x C. peanut
8 | Dun21 x BHR3 28 | SK6 x BHR3 48 | NB4D2 x P5
9 | Dun21 x CSN 29 | SK6 x CSN 49 | NB4D2 x CSN
10 | Dun21 x C. peanut 30 | SK6 x C. peanut 50 | NB18 x SK6
11 | Dun21 x P5 31 | SK6 x P5 51 | NB18 x SK7
12 | Dun22 x D6PN 32 | SK7 x BHR3 52 | NB18 x BHR3
13 | Dun22 x SK4C 33 | SK7 x CSN 53 | NB18 x C. peanut
14 | Dun22 x NB4D2 34 | SK7 x C. peanut 54 | NB18 x P5
15 | Dun22 x NB18 35 | SK7 x P5 55 | NB18 x CSN
16 | Dun22 x SK6 36 | SK4C x NB18 56 | CSN x C. peanut
17 | Dun22 x SK7 37 | SKAC x SK6 57 | CSN x P5
18 | Dun22 x BHR3 38 | SKAC x SK7 58 | C. peanut x P5
19 | Dun22 x CSN 39 | SK4C x BHR3
20 | Dun22 x C. peanut 40 | SKAC x C. peanut

3.1.3.2. AIB 3480: Development on silkworm Bombyx mori L. breeds from a
gene pool with higher genetic plasticity. (Sept., 2012 to Aug., 2016)

G. K. Chattopadhyay (PI), A. K. Saha, N. Suresh Kumar and N. B. Kar

Objective: Development of bivoltine and multivoltine breeds with higher genetic
plasticity.

EO1: Development of multivoltine and bivoltine lines from polyhybrids gene pool
i.e., convergent gene pool.
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To screen a breeding line having genetic plasticity for shell weight and other
line for survival at different seasons, six bivoltines, KPG-A, CSR-2, DUN-21, APS-
45, RSJ-14 and B.Con.4 of higher cocoon shell weight and six multivoltines, N+p,
Cambodge, Pure Mysore, MH-1, M.Con.4 and C. nichi of higher survival were
collected from different regions. Step-wise rearing of the breeds was conducted
during favourable (November to March) seasons. Distribution pattern of cocoon shell
weight of the parental breeds are depicted in Fig. 1 & 2. The performance of bivoltine
and multivoltine hybrids are presented in Table-3. The transgression study on shell
weight over parents conducted on bivoltine and multivoltine hybrids separately are
presented in Fig. 3 & 4. These hybrids will be assessed further during unfavourable
(April to Sept.) seasons. Further, the step-wise four way convergent crosses were
made separately among bivoltine and multivoltine to make separate lines to study the
genetic plasticity in the gene pool for the target traits during unfavourable seasons.

Table 3. Rearing data of parental breeds and hybrids (November to March).

Breed / Hybrid | Fecund| Hat. | Cocoon| Good | Cocoon | Surv.| SCW | SSW | Shell
ity (No.) | (No.) | Cocoon| wt(g) | (%) (9) (9) (%)

A: Bivoltine

B.Con.4 488 436 325 297 462 |68.81| 1.591 | 0.286| 18.56
CSR-2 518 498 398 257 287 |51.60| 1.393| 0.276| 19.81
DUN-21 462 437 276 193 268 | 44.16| 1.452 | 0.267 | 18.38
KPG-A 461 398 297 195 190 | 49.10| 1.226 | 0.219| 17.86
APS-45 513 497 381 305 326 | 5251 1.176 | 0.225| 19.39
RSJ-14 471 373 265 187 220 | 47.18| 1.271| 0.249| 19.60
B: Multivoltine

N+p 412 408 357 323 239 | 77.94| 1.042 | 0.126 | 12.09
Cambodge 422 408 281 259 268 | 63.48| 1.049| 0.140| 13.20
C. nichi 434 384 048 039 027 |10.15| 0.685|0.083| 12.11
MH-1 460 411 271 260 384 |63.26| 1.325|0.190| 14.19
PM 426 365 148 126 138 | 27.00| 1.226 | 0.151 | 13.13
M.Con.4 543 527 352 335 482 | 65.99| 1.442 | 0.232| 16.08

C: Hybrid Performance (Bi x Bi)

DUN-21x KPG-A 380 329 212 195 323 | 58.50] 1.690 | 0.314| 18.54

B.Con.4 x CSR-2 532 445 304 289 456 | 69.65| 1.680 | 0.327 | 19.46

B.Con.4 x DUN-21 544 486 414 385 574 156.21| 1.350 | 0.290 | 21.48

B.Con.4x KPG-A 405 365 273 263 386 | 57.05] 1.497 | 0.270| 18.03

D: Hybrid Performance ( Multi x Multi)

Nist+px Cambodge | 416 359 313 299 359 [83.49| 1.150| 0.151| 13.13

M.Con.4 x PM 504 497 395 386 559 |81.69] 1.358 | 0.232| 17.08
PM x Cambodge 445 408 312 304 395 | 7451|1276 0.168| 13.16
PM x C. nichi 465 411 233 223 295 |5851|1.118]0.153| 13.77

C. nichi x M.Con.4 531 516 397 497 490 | 75.75] 1.440] 0.229| 15.95
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Distribution of Cocoon Shell Wt(g) Among bivoltine Breeds

40 Distribution of Cocoon Shell wt.among Multivoltine
Breeds
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3.1.3.3.AIB 3496: Development of high temperature and high humidity
tolerant bivoltine breeds of silkworm (Bombyx mori L.). (July, 2012 to
June, 2015)

N. Suresh Kumar (PI), G. K. Chattopadhyay and A. K. Saha

Objective:

e Determination of LD50 in silkworm.

e To develop a method of induction for thermal stress in silkworm.

o Development of high temperature and high humidity tolerant breed.

e Biochemical characterization in relation to high temperature and high
humidity stress.

Rearing of 10 bivoltine and 5 multivoltine breeds of the institute and 19
breeds (2 bivoltine and 17 multivoltine) of other Institutes designated as high-
temperature tolerant were screened. The breeds were evaluated for high temperature
and high humidity conditions of West Bengal showed highest survival in SK4C
(90.4%) followed by SK7 (87.5%) and B. Con.4 (85.9%). Among the bivoltine breeds
BBE-178, B.Con.4, D6PN, SK7, SK4C, Dun-21 and ATR29 showed survival of 80%
while, in multivoltine breeds MH1, BMI-027, BMI-025, Nistari and M.Con.4 showed
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survival of above 90%. The short-listed breeds were reared as per objective envisaged
to identify the breeding resource material tolerant to high temperature and high
humidity conditions.

3.1.3.4. BAI (P) 007: Establishment of molecular ID for the mulberry
silkworm breeds (Bombyx mori L.) evolved by CSRTI, Berhampore.
(July, 2011 to June, 2013)

S. Sreekumar (PI), G.K. Chattopadhyay and A.K. Saha

Objective: To establish molecular IDs of silkworm breeds developed at
CSR&T], Berhampore.

Fifteen silkworm breeds (Indigenous 6 and Evolved 9) were selected for DNA
finger-printing study to establish molecular IDs for protection of breeder’s rights and
issues related to IPR. Selected silkworm breeds were reared under standard
conditions. Posterior silk glands and whole larval body, except alimentary canal, from
both sexes were separated from the 3" day of 5" instar larvae and kept at -86°C for
DNA fingerprinting studies. Haemolymphs from different breeds were collected by
puncturing the last prothoracic leg using a sterilized needle into labeled eppendorf
tubes containing a pinch of PTU. The materials were centrifuged at 6000 rpm for 10
minutes in a cooling micro centrifuge at 4°C and the supernatant were collected in
separate eppendorf tubes leaving the haemocytes and quickly transferred to -86°C for
analysis of protein profiles pertaining to each breed.

3.1.3.5.BAI(P)008: Screening and identification of bivoltine breeds for
Eastern and North Eastern India. (Aug., 2011 to Mar., 2014)

N. Suresh Kumar (PI), A. K. Saha, S. Sreekumar, G. K. Chattopadhyay, H.
Lakshmi and N. B. Kar

Objective: Screening and identification of bivoltine breeds for Eastern and
North Eastern India.

Bivoltine silkworm breeds collected from different breeding centres were
screened in ambient condition, maintained and based on overall performance
especially the pupation, 18 breeds namely GEN3, SK6, SK7, BHR2, BHR3, SK4C,
D6PN, KSO1, Dun21, Dun22, KPGA, SK3C, MC4E, CSN, NB18, NB4D2, Chinese
peanut and P5 were selected for breeding. By utilizing these selected breeds,
foundation crosses (Oval x Oval and dumbbell x dumbbell) were made for making
double hybrids (Table 3). Besides, by utilizing the above breeds, F1 hybrids were
made for further evaluation (Table 4).
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Table 4. List of F1 hybrids.

Sl F1 hybrids Sl F1 hybrids Sl. F1 hybrids
No. No. No.

1 |KSO1 x Dun21 21 |GEN3 xCSN 41 |SK3C x NB4D2
2 |KSO1 x Dun22 22 |GEN3 x C. peanut 42 |SK3C x NB18

3 |KSO1 x D6PN 23 |GEN3xP5 43 | SK3C x SK6

4 |KSO1 x SK4C 24 |KPGA x C. peanut 44 | SK3C x SK7

5 |KSO1 x NB4D2 25 |KPGA X P5 45 |SK3C x BHR3

6 |KSO1lxNB18 26 |KPGA x CSN 46 |SK3C x CSN

7 |KSO1 x SK6 27 |KPGA x Dun21 47 |SK3C x C. peanut
8 |KSO1 x SK7 28 |KPGA x Dun22 48 | MC4(E) x Dun21
9 |KSO1x BHR3 29 |KPGA x D6PN 49 | MC4(E) x Dun22
10 |KSO1 xCSN 30 |KPGA x SK4C 50 |MC4(E)x D6(P)N
11 |KSO1 x C. peanut 31 |KPGA x NB4D2 51 |MCA4(E) x SK4C
12 | GEN3 x Dun21 32 |KPGA x NB18 52 | MC4(E)x NB4D2
13 | GEN3 x Dun22 33 |KPGA x SK6 53 |MC4(E) x NB18
14 |GEN3 x D6PN 34 |KPGA x SK7 54 | MCA4(E) x SK6
15 |GEN3 x SK4C 35 |KPGA x BHR3 55 | MC4(E) x SK7
16 | GEN3 x NB4D2 36 | SK3C x Dun21 56 | MC4(E) x BHR3
17 |GEN3 x NB18 37 | SK3C x Dun22 57 | MCA4(E) xC. peanut
18 | GEN3 x SK6 38 | SK3C x D6PN 58 |MC4(E) x P5

19 | GEN3 x SK7 39 |SK3C xP5

20 |GEN3 x BHR3 40 |SK3C x SK4C

3.1.3.6. BAI(RP)003: Maintenance of bivoltine and multivoltine germplasm
and newly developed breeds and their lines. (April, 2012 to March,

2013) (Continuous)

Sunita Mukherjee (PI), N. Suresh Kumar, G. K. Chattopadhyay, B. B.
Pattnaik, H. Lakshmi & A. K. Saha

Objective: To maintain the silkworm breeds confirming to their original
breed characteristics.

A total of 24 multivoltine and 35 bivoltine silkworm germplasm are being
maintained as stock lots. The performances of the breeds/ strains are presented in
Table 5 and 6.
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Table 5. Performance of multivoltine germplasm.

Sl Breed Fecundity| Hatching| ERR | Pupation| SCW | SSW | Shell
No. (No)) (%) (kg) (%) (9) (9 %
1 Nistari (Mark)+p 412 94 5.75 80 1.042 | 0.126 | 12.09
2 Nistari(Plain) p 408 98 5.98 78 1.067 | 0.129 | 12.09
3 | Chalsa 411 95 6.75 76 1.220 | 0.176 | 1441
4 | Sarupat 383 91 5.78 72 1.152 | 0.139 | 12.06
5 | Pure Mysore 392 96 5.23 67 1226 | 0.151 | 13.96
6 | G 524 93 8.56 79 1412 | 0.200 | 14.16
7 M2 429 93 7.65 76 1328 | 0.187 | 14.38
8 | O (Oval) 496 96 7.25 73 1520 | 0.223 | 14.67
9 | CB5 423 92 7.75 78 1.258 | 0.168 | 13.35
10 | Cambodge 394 92 6.23 75 1.010 | 0.124 | 12.27
11 | M12w 455 91 6.72 78 1154 | 0.144 | 12.48
12 | M6M81 511 94 8.78 72 1.322 | 0.195 | 14.75
13 | M9A 455 94 7.47 77 1.451 | 0.204 | 14.06
14 | M6DPC 459 95 8.52 78 1.148 | 0.144 | 1254
15 | M6DP(Gc) 423 95 5.86 72 1.272 | 0.165 | 12.97
16 | M6DPC(E) 484 93 7.42 79 1.409 | 0.186 | 13.20
17 | M15 451 94 7.40 72 1120 | 0.148 | 13.21
18 | M.Con.1 512 94 8.55 75 1413 | 0.236 | 16.70
19 | M.Con.4 545 95 12.16 77 1.490 | 0.231 | 15.50
20 | OS616 525 92 9.12 75 1247 | 0.171 | 13.71
21 | M12(W)-Auto-sex 423 92 4.42 45 1.198 | 0.152 | 12.69
+p female
22 | M12W (Auto-sex) 389 91 4.22 62 1132 | 0.148 | 13.07
Dirty female
23 | Nistari (Auto-sex) 446 94 4.98 49 1209 | 0.152 | 12.57
Yellow cocoon (Y)
female
24 | Nistari (Auto-sex) 472 88 5.52 52 1.229 | 0.162 | 13.18
+p female
Table 6. Rearing performance of bivoltine silkworm germplasm.
Sl Breed Fecundity | Hatchingg ERR | Pupation| SCW SSW | Shell
No. (No.) (%) (kg) (%) () (9) %
1 | KPG-A 498 97 12.72 82 1.434 0.259 | 18.09
2 | KPG-B 489 95 11.89 72 1.608 | 0.300 | 18.67
3 | KPG-11 478 96 13.13 81 1.384 0.257 | 18.60
4 | P5 494 95 13.56 75 1.592 0.287 | 18.03
5 | SH-6 464 96 15.42 83 1.496 0.263 | 17.58
6 | SK3 495 95 15.00 78 1.561 0.279 | 17.87
7 SK4 482 96 11.46 75 1.497 0.264 | 17.63
8 | D5 456 96 11.67 76 1504 | 0.281 | 18.68
9 | b6M 545 96 13.96 92 1.493 0.267 | 17.88
10 | D6p 463 95 16.98 88 1.775 0.343 | 19.35
11 | BHR1 461 96 11.79 78 1.577 0.298 | 18.89
12 | BHR?2 512 96 11.87 70 1.609 0.296 | 18.43
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13 | BHR3 491 96 14.01 80 1.735 | 0.319 | 1841
14 | MJ1 470 96 12.13 83 1.437 | 0.245 | 17.08
15 | MJ2 484 95 12.58 93 1.445 | 0.253 | 17.54
16 | MC4(E) 458 96 11.95 78 1504 | 0.262 | 17.42
17 | MC4(0) 468 96 11.67 83 1.456 | 0.247 | 16.96
18 | MC2 489 93 9.29 70 1.460 | 0.266 | 18.25
19 | BG(W) 498 96 13.23 90 1.468 | 0.276 | 18.80
20 | YB 529 96 12.10 77 1429 | 0.247 | 17.28
21 | NB18 500 95 12.44 78 1.656 | 0.305 | 18.42
22 | Chinese(PN) 497 95 13.37 85 1.560 | 0.294 | 18.88
23 | JPN 502 93 13.24 93 1.368 | 0.275 | 20.10
24 | NB4D2 492 95 10.14 61 1.613 | 0.316 | 19.62
25 | CSN 478 95 11.74 82 1.378 | 0.247 | 17.92
26 | SK3C 469 96 15.95 85 1.401 | 0.256 | 18.27
27 | SK4C 498 96 12.55 80 1.656 | 0.299 | 18.05
28 | SK3N 567 96 12.93 84 1.436 | 0.262 | 18.28
29 | SK4N 469 96 12.02 92 1.437 | 0.271 | 18.86
30 | D6(P)N 560 97 12.57 87 1491 | 0.277 | 18.58
31 | D6(P)NP 533 96 11.85 79 1.484 | 0.277 | 18.66
32 | SK6 551 96 14.40 87 1.661 | 0.325 | 19.59
33 | SK7 547 96 15.56 91 1.706 | 0.295 | 17.32
34 | B.Con.1 515 97 14.04 91 1569 | 0.286 | 18.23
35 | B.Con4 485 95 12.09 95 1591 | 0.286 | 18.56
35 | CSR2 498 95 9.54 60 1.733 | 0.354 | 2045

3.1.4. SILKWORM PHYSIOLOGY AND RTI SECTION

3.1.4.1. AIP 3472: Standardization and determination of temperature
tolerance potentiality in different developmental stages of silkworm,
Bombyx mori L. (Sept., 2011 to Aug., 2014)

A. K. Saha (PI), T. Datta (Biswas ) and G. K. Chattopadhyay

Objectives: Determination of stage specific effect of different temperature
(30-35°C) and humidity (>90%) on silkworm rearing.
Determination of temperature and humidity tolerance
potentiality based on 50% lethality and period of exposure for a
specific instar.

A. Day and instar specific effect of thermal stress (temperature 32 + 1°'C) + >90%
relative humidity (RH) exposed during photophase and unexposed during
scotophase.

Each day of 1%, 2" 3 4" and 5" instars larvae of NB4D2, Nistari and
M.Con.4 were exposed under targeted temperature and RH. Results revealed lethality
(L) in all the instars except 2™ and 3™ day of 3" instars and whole 5" instar of
NB4D2. Although Nistari and M.Con.4 did not show lethal effect, cocoon yield was
affected due to larval mortality compared to their respective controls (Table 7).
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Table 7. Day & instar specific effect of thermal stress (32+1°C) + >90% RH
exposed during photophase and unexposed during scotophase on

rearing performance of silkworm.

Stage / NB4D2 M. Con.4 Nistari
Day Survival Yield /100 Survival | Yield /100 | Survival | Yield /100
(%) dfls (kg) (%) dfls (kg) (%) dfls (kg)

1% instar

1" day 14 L 8.2 57 20.3 69 20.5

2" day 47L 21.7 65 23.6 80 245

3" day 48 L 21.6 57 20.7 81 24.9
2" instar

1% day 45 L 22.3 60 20.1 79 22.9

2" day 49 L 25.4 67 25.2 80 23.5
3 instar

1% day 41L 19.3 63 20.9 67 19.6

2" day 60 34.6 60 20.1 80 24.4

3" day 64 38.3 61 20.4 80 24.3
A" instar

1% day 45 L 21.5 74 23.5 58 18.2

2" day 41L 23.1 62 20.5 60 19.8

3" day 43L 21.2 68 25.2 68 21.0

4" day 40 L 22.8 62 24.5 68 20.5
5™ instar

1% day 76 32.8 80 28.5 74 23.8

2" day 74 33.2 82 25.3 76 23.7

3" day 76 33.8 80 27.2 76 23.9

4" day 76 34.1 80 25.5 76 23.9

5" day 74 32.3 82 28.5 76 22.2

Control 76 48.6 81 45.2 81 25.6

B. Instar specific effect of thermal stress (32+1°C) + >90% RH.
Excluding moulting period:

Lethality was recorded on 1% and 5™ instars in Nistari and in all instars of

Sarupat and SH6 except 4™ instar of SH6. Although lethality was not recorded in
those instars but cocoon yield was affected due to mortality as compared to their
respective controls. Among the multivoltine and bivoltine breeds, Nistari performed
better (Table 8).
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Table 8. Instar specific effect of thermal stress (32 + 1°C) + >90% RH (excluding
moulting period) exposed during photophase and unexposed during
scotophase on rearing performance of silkworm.

Stage / Day Nistari ‘ Sarupat SH6
Survival |Yield /100 | Survival | Yield /100| Survival Yield / 100
(%) dfls (kg) (%) dfls (kg) (%) dfls (kg)

1% Instar 419 L 14.0 273 L 8.4 26.1L 8.4
2" Instar 69.7 22.8 308 L 11.2 475L 14.3
3 Instar 67.5 21.4 29.1L 10.0 41.7L 13.0
Control 78.9 25.0 79.1 28.8 76.9 21.2
4™ Instar 53.7 16.8 330L 11.6 51.0 21.6
5™ Instar 46.0 L 15.2 210 L 7.6 300L 12.4
Control 83 25.3 81.7 30.0 79.7 36.0

Including moulting period:

Only 1% & 2" instars larvae of the breeds Sarupat and Nistari and also 3"
instar of Nistari showed lethality. In SH6, lethality was recorded in all the instars and
mortality was higher as compared to control. However, Sarupat performed better
(Table 9).

Table 9. Instar specific effect of thermal stress (32+1°C) + >90 % RH (including
moulting period) exposed during photophase & unexposed during
scotophase on rearing performance of silkworm.

Stage / Day Nistari Sarupat SH6
Survival | Yield /100 | Survival | Yield/100| Survival | Yield /100
(%) dfls (kg) (%) dfls ( kg) (%) dfls (kg)

1% Stage 16.7 L 5.2 15.7 L 6.0 179 L 8.4
2" Stage 29.5 L 8.8 137 L 5.6 15.8 L 7.6
3" Stage 46.5 L 13.8 63.7 24.8 13.7L 6.4
Control 78.8 22.6 77.1 27.6 76.9 40
4" Stage 76.0 21.7 62.3 24.4 25.7 L 11.2
5™ Stage 65.0 18.2 65.0 21.2 240 L 10.8
Control 82.0 23.2 79.7 29.6 78.3 39.2

B. Instar specific effect of thermal stress (35+1°C) + >90% RH.

Excluding moulting period:

Experiment conducted with three bivoltine breeds NB4D2, SH6 and B.Con.4
exposing them in targeted temperature and RH showed lethality in all the instars.
However, B. Con.4 showed better as compared to other bivoltine breeds (Table 10).
Nistari showed higher tolerance than the Sarupat and M.Con.4.
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Table 10. Instar specific effect of thermal stress (35+1°C) + >90% RH (excluding
moulting period) exposed during photophase and unexposed during
scotophase on rearing performance of silkworm.

Stage NB4D2 B.Con4 SH6
Survival | Yield /100 | Survival | Yield/100 | Survival | Yield /100
% dfls (kg) % dfls (kg) % dfls (kg)
1% Stage 77L 5.1 23.2 L 12.6 18.9 L 8.0
2" Stage 129 L 6.7 25.5 L 14.7 173 L 7.9
3" Stage 78L 3.9 25.6 L 14.4 19.1L 8.8
Control 68.1 34.1 78.1 40.2 71.6 32.8
4" Stage 150 L 7.6 21.5L 13.0 150 L 7.2
5™ Stage 8.0L 35 150 L 8.4 8.0L 3.9
Control 71.7 41.6 81.7 49.4 81.7 38.5

3.2. QUALITY IMPROVEMENT
3.2.1. MULBERRY BREEDING AND GENETICS SECTION

3.2.1.1.PIB 3424: Development of low temperature stress tolerant mulberry
genotypes for sub-tropical plains. (Jan., 2009 to Dec., 2015)

M. K. Ghosh (PI) and P. K. Ghosh

Objective: Development of low temperature stress tolerant mulberry
genotype capable of providing higher leaf vyield during
Agrahayani (Nov.) and Falguni (Feb.) silkworm rearing seasons
than the ruling variety, S-1635.

S01: Hybridization, selection and preliminary screening of genotypes.

EO02: Primary screening of genotypes through Progeny Row Trial (PRT).

A total of 31 new mulberry progenies were selected at Progeny Row Trial
level based on days to sprout and leaf yield during winter season. After pruning on 30"
November, winter leaf yield (Nov. and Feb.), annual leaf yield (g/plant), EC (dS/m),
NRA (u mol NO, g* fr. wt.) and sprouting data were recorded alongwith check
variety (S-1635) (Table 11).

Table 11. Performance of the selected progenies.

Parameters Mean Max. Min. SD CV%
value
Sprouting duration (days after pruning) 9.3 10.5 8.0 0.80 8.57
Check variety (S-1635) 12.5
Leaf yield during November (g/plant) 4189 | 5740 | 310.0 | 74.35 | 17.75
Check variety (S-1635) 220.0
& L
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Leaf yield during February (g/plant)

4223 | 5600 | 330.0 | 6107 | 14.46

Check variety (S-1635) 195.0

Annual (5crops) leaf yield (g/plant) 28154 | 3866.3 | 2037.6 | 408.66 | 1452
Check variety (S-1635) 1645.8

EC (dS/m) 31 | 36 | 27 | 028 | 893
Check variety (S-1635) 2.3

NRA (1 mol NO, g™ fr. wt.) 103 | 127 [ 87 | 101 | 983
Check variety (S-1635) 8.8

3.2.1.2.PPF3487: Decision support system initiative through impact
assessment of agroclimate on foliage yield of mulberry (Morus sp.) for
climate resilient sericulture in Eastern India. (Oct.,2012 to Sept., 2013)

Monica Chaudhuri (PI) and M. K. Ghosh

Objective: To develop mulberry vyield-weather model through space
construction of a synthetic model using geo-referenced historical
data mining and retrieving weather variables and leaf yield data
from archive of remotely sensed satellite data and the Institute
records respectively.

Mining and analyzing of retrospectively spatio-temporal historical data of 8
weather variables i.e. solar radiation, max. & min. temperature, wind speed, relative
humidity, rainfall and drought and crop wise foliage yield of S-1635 for 10 years
(2002-03 to 2011-12) for construction of yield weather equation.

3.2.2. SOIL SCIENCE & CHEMISTRY SECTION

3.2.2.1.PPS3452: Terrestrial carbon sequestration for sustained high
productivity of quality mulberry. (July, 2011 to June, 2015)

S. K. Majumder (PI upto 19.05.2012) and R. Kar (PI from 20.05.2012)

Objective: To enumerate the enhanced organic carbon stock of the soil due to
the induction of altered farming practices in mulberry dim fit to
carbon sequestration with comparison to existing one.

Six combinations of farming practices along with a fallow replicated thrice in
randomized block designed with S-1635 at 60 cm x 60 cm spacing were cultivated
under different farming practices. Data pertaining to five crop-harvests of the year
revealed significant variations among the farming practices and seasons with respect
to productivity and carbon assimilation by mulberry plants (Table 12 and 13).
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Table 12. Season wise mulberry productivity under different farming practices.

Farming practices Leaf yield (mt ha™) Shoot yield (mt ha™)

May | July |Sept. | Nov. | Feb. | May | July | Sept. |Nov. | Feb.
Intensive Tillage (IT) 6.12 | 9.19 | 841 |6.94 | 583 | 3.38 | 5.86 | 7.09 |3.01 |3.99
IT + Grass 4,36 | 7.80 | 8.66 | 7.02 | 6.86 | 2.03 | 4.33 | 7.46 |2.96 |4.98
IT+Grass+cover crop 459 | 796 | 7.15 | 6.39 | 5.07 | 2.29 | 459 | 5.75 |2.56 | 3.36
Moderate Tillage (MT)| 5.48 | 8.97 | 8.08 | 7.40 | 5.81 | 2.97 | 5.01 | 6.93 |3.05 |4.04
MT+ Grass 5.69 | 891|797 | 695 |6.68 | 258 | 559 | 6.84 |3.16 |4.91
MT+Grass+Cover crop | 3.68 | 7.14 | 7.32 | 6.45 | 5.39 | 1.66 | 3.82 | 6.08 |2.62 |3.48
CD (Farming practice) 0.724 0.772
CD (Season) 0.661 0.704

Table 13. Season wise carbon assimilation by mulberry under different farming

practices.
Farming practices Carbon assimilation by leaf Carbon assimilation by shoot
(mt ha™) (mt ha™)

May | July |Sept. | Nov. | Feb. | May | July | Sept. |Nov. | Feb.
Intensive Tillage (IT) | 0.58 | 0.87 | 1.06 | 0.75 | 0.55] 0.41 | 0.70 | 1.04 |0.40 |0.29
IT + Grass 0.44 | 0.75 | 1.07 | 0.76 | 0.65 | 0.29 | 0.52 | 1.09 |0.37 |0.38
IT+Grass+cover crop 0.48 | 0.79 | 0.88 | 0.68 | 0.48 | 0.31 | 0.57 | 0.83 | 0.33 |0.26
Moderate Tillage (MT) | 0.56 | 0.85 | 1.04 | 0.81 | 0.55 | 0.37 | 0.61 | 1.02 |0.39 | 0.30
MT + Grass 0.58 | 0.88 | 0.98 | 0.74 | 0.62 | 0.32 | 0.71 | 1.01 |0.40|0.42
MT+Grass+cover crop | 0.41 | 0.70 | 0.93 | 0.73 | 0.51 | 0.25 | 0.47 | 0.88 |0.34 | 0.26
CD (Farming practice) 0.072 0.090
CD (Season) 0.066 0.082

3.2.2.2.BPP (P) 020: Evaluation of soil fertility for sustained production of
quality mulberry leaf in Eastern India under long-term fertilization.
(July, 2010 to June, 2015)

R. Kar (PI) and S. K. Majumder (upto 19.05.2012)

Objectives: To study the sustenance of mulberry productivity under long-
term fertilization. Evaluation of soil fertility of mulberry
gardens by the rational use of fertilizers and manures on long-
term basis.

The study has completed seven years of experimentation comprising three
combinations of nutrient-inputs replicated thrice in a RBD. Mulberry variety S-1635
with 60 cm x 60 cm spacing is being cultivated under different nutrient-inputs. Data
pertaining to five crop-harvests of the year revealed significant variations for
nutrient-inputs and seasons with respect to productivity and NPK uptake by mulberry
(Table 14 &15). Besides, analysis of soil samples collected after sixth year of

experimentation

revealed that the performance of fertilizers application

in

conjunction with manure was better than only fertilizers as well as control in terms of

soil fertility.




Annual Research and Administrative Report — 2012-13

30

Table 14. Season wise leaf yield and N uptake by mulberry under different
nutrient-inputs.

Treatment Leaf yield N uptake (kg ha™)
(kg/halyear (mt ha* by mulberry
May | July |Sept. | Nov. | Feb. | May | July | Sept. | Nov. | Feb.

No Nutrient 136 | 1.31 |1.12 | 0.44 | 2.27 |11.12 | 15.10 | 15.40 | 4.71 |21.51
N336P180K112 416 | 6.11 |6.51 | 3.83 | 4.78 |36.77 | 54.99 | 87.18 |39.87 |49.76
N336P180K112F 6.86 |10.01|9.20 | 7.07 | 5.73 |63.09 |102.57 |127.60 | 75.03 |48.60
FYMaomt
CD (Nutrient) 0.427 5.36
CD (Season) 0.552 6.92
CD (Nutrient x 0.956 11.99
Season)

Table 15. Season wise P and K uptake by m
inputs.

ulberry under different nutrient

Treatment | P uptake (kg ha™) by mulberry K uptake (kg ha™) by mulberry
(kg/halyear
May | July [Sept. | Nov. | Feb. | May | July | Sept. | Nov. | Feb.
No Nutrient 2.03 | 258 [2.46 | 0.71 | 3.84 | 7.47 |12.87 | 6.30 | 3.06 [15.75
Na3sP180K112 5.62 | 8.77 [10.21| 5.36 | 6.72 |23.37 | 49.83 | 48.36 |25.07 [27.86
Na3sP180K112+ 8.63 |13.83 (16.37|11.32 | 9.00 |37.90 | 82.65 | 73.23 |48.68 [39.48
FYMaomt
CD (Nutrient) 0.81 3.99
CD (Season) 1.04 5.15
CD (Nutrient x 181 8.92
Season)
3.2. DISEASE & PEST MANAGEMENT

3.3.1. MULBERRY PATHOLOGY SECTION
3.3.1.1. CSS-2107: Forewarning of mulberry diseases of Eastern and North

Eastern India. (A Multilocational Project) (April, 2012 to March,
2017)

S. K. Dutta (P1), N. K. Das, M. D. Maji, S. P. Chakrabarti, A. K. Dutta, D.
Pandit, S. T. Lepcha, A. H. Nagvi, S. K. Misroo, M. Shankar, A. Borah, G.
B. Singh, B. N. Choudhuri and L. S. Singh.

Objectives: Collection of disease incidence (weekly interval) and
meteorological data (day wise). Publicity and recommendation of package of
forewarning system in different locations. Development of long term and
broad spectrum data base for disease and meteorology of Eastern and North
Eastern India at the end of XII plan period. Due to climatic change existing
disease forecasting models to be fine tuned at the end of XII plan and more
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models to be developed when severity of disease is > ETL. Due to climatic
change the existing disease calendar developed in the XI plan period to be
fine tuned at the end of XII plan.

Fourteen centres CSR&TI, Berhampore (Murshidabad), REC, Bagmara

(Malda), REC, Kamnagar (Murshidabad, including Birbhum), RSRS, Kalimpong
(West Bengal), REC, Rangpo (Sikkim), RSRS, Ranchi (Jharkhand), REC, Maheshpur
Raj (Jharkhand), RSRS, Koraput (Odisha), REC, Bademaranga (Chhattisgarh), RSRS,
Jorhat (Assam), REC, Dimapur (Nagaland), REC, Aizawl (Mizoram), REC, Agartala
(Tripura) and REC, Imphal (Manipur). Data on disease incidence at farmers’ fields at
weekly intervals and day-wise meteorological data were recorded. Disease severity
was correlated with meteorological factors such as, mean max. & min. temperature °C
and relative humidity (%), number of rainy days and rainfall. In Eastern and North
Eastern India different disease severity in different months were recorded.

Forewarning of mulberry diseases in Eastern and North Eastern India.

1.

Murshidabad: Bacterial leaf spot (BLS) was observed during May to August
with minimum incidence during May (1 PDI) and maximum during August (8
PDI). Sporadic incidence of Myrothecium leaf spot (MLS) was recorded during
March to August and in October with minimum incidence during April (0.4 PDI)
and maximum during March (2.2 PDI). Pseudocercospora leaf spot (PLS) was
observed during February to August and in November with the severity range of
0.3 PDI to 13.9 PDI (>ETL). Powdery mildew (MLD) was observed during
November with maximum severity of 3.3 PDI.

Birbhum: Sporadic incidence of BLS was recorded during April with minimum
severity of 0.8 PDI. Sporadic incidence of MLS was recorded during April to
September and PDI was ranged from 0.3 to 8.2 (>ETL). PLS was observed
during April and June and PDI is ranged from 3.4 to 5.3.

Malda: MLS observed during February to November was 1.7 to 3.9 PDI (<ETL).
PLS was recorded during April to July and in October with severity of < ETL.
Low incidence of PLS was recorded during October (0.3 PDI).

RSRS, Kalimpong: Incidence of brown leaf rust, yellow leaf rust and Powdery
mildew was recorded. Occurrence of Powdery mildew was 3.4 to 35.4 PDI
during August to November, brown leaf rust during August to Nov. with
maximum severity during Nov. (49 PDI). Least incidence of yellow leaf rust was
2.3 PDI during November.

REC, Rangpo: Incidence of Powdery mildew was recorded during July with
maximum severity of 18.9 PDI and sporadic incidence of PLS of 3.5 PDI in the
same month. Incidence of leaf rust was 5.7 PDI.

RSRS, Koraput: Rust incidence was recorded during March to June and Sept. to
Dec. and the severity ranged between 0.9 PDI (March) and 4.1 PDI (May).
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10.

11.

12.

13.

14.

Sporadic incidence of Powdery mildew was recorded during Nov. and Dec. and
severity was <ETL. During June to Dec., MLS was recorded with 1.9 to 3.6 PDI.

RSRS, Ranchi: Low incidence of Powdery mildew was recorded during August
to Dec. (0.2 to 0.8 PDI). However, incidence of MLS and leaf rust was not
observed.

REC, Maheshpur Raj: Sporadic incidence of bacterial leaf spot disease was
observed during July to Sept. and severity was 3 to 5.6 PDI. However, severity
was >ETL during July. Sporadic incidence of PLS with 2.9 to 3.4 PDI was
observed during August to September.

REC, Bademaranga: Leaf rust was recorded during October to November with
the severity of 1.3 PDI <ETL.

RSRS, Jorhat: Disease severity was recorded in both farm and farmers field.
Incidence of rust disease was recorded during June (0.4 PDI), August (0.1 PDI)
and Nov. (0.8 PDI). Sporadic incidence of Powdery mildew was recorded during
Nov. (0.8 PDI). Incidence of MLS was recorded during Oct. to Nov. (0.2 to 0.5
PDI).

REC, Dimapur: Sporadic incidence of MLS was recorded during August to
September (3.5 to 7.2 PDI) and the leaf rust (3.8 to 7.3 PDI).

REC, Imphal: Incidence of Powdery mildew was 2.2 PDI and leaf rust was 2
PDI in the month of July. During Sept., PDI of Powdery mildew was 0.1 and in
Nov. sporadic incidence of both Powdery mildew and Leaf rust was recorded as
0.13 PDI and 0.25 PDI respectively.

REC, Aizawl: Sporadic incidence of Powdery mildew and leaf rust was recorded
during Nov. and December. Incidence of Powdery mildew ranged between 3.01
and 3.34 PDI and for the leaf rust the PDI was 1.70 to 1.83.

REC, Agartala: Incidence of Powdery mildew was recorded during Nov. and
Dec. with the severity of 19.5 to 38.9 PDI (> ETL).

3.3.2. ENTOMOLOGY SECTION
3.3.2.1.ARE 3464: Biology and feeding efficacy studies of Scymnus

pallidicolli (Mulsant) for the eco-friendly management of pink mealy
bug, Maconellicoccus hirsutus (Green). (Oct., 2011 to Sept., 2013)

M. Patnaik (PI) and M. V. Santha Kumar

Objectives: To study the life cycle, longevity and fecundity of the native
predator on pink mealy bug, Maconellicoccus hirsutus (Green). To find out
the feeding consumption of the predator on the life stages of mealy bug.
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EO1: Studies on the biology of Scymnus pallidicolli (Mulsant).

Cultures of mealy bug and its predator were maintained and multiplied. Studies
on the life cycle of the predator reveal that the life cycle of the predator was
completed in 23 days. The eggs of predators were elliptical and light yellow in colour.
Incubation period was 4-5 days. 1% and 2" instars ranged for 2-3 days, 3" and 4"
instars for 3-4 days, pre-pupal and pupal periods were 1 day and 6 days respectively.

EO02: Studies on the feeding efficacy of predatory grubs on eggs and
nymphs of M. hirsutus.

Experiments were conducted to determine the feeding efficacy of predatory
grubs and adult predator on different development stages of pink mealy bug under
laboratory condition at 25 to 28°C temperature and 65 to 70% relative humidity. After
hatching each predatory grub was kept in a cavity block and provided with a known
number of preys. Data recorded on number of preys consumed at every 24 hours
revealed that a grub consumed 566 eggs or 21 nymphs and a male predator consumed
1,612 eggs or 211 nymphs or 32 adults of mealy bug during its life period. The
studies of mating behaviour revealed that the pre-mating, mating and post-mating
periods were 5, 32 and 21 days respectively.

3.3.2.2. BPR(VP)006: Studies on the filed efficacy of selected dose of
insecticide in whitefly management. (July, 2011 to June, 2013)

M.V. Santha Kumar (PI), M. Patnaik and A. K. Saha

Objective: To confirm the efficacy of selected dose of pesticide (0.015%
thiamethoxam) in regulating the population of whitefly through
validation of the findings emanated from the concluded project
PRE 3394 conducted at DoT(Seri.) farms and farmers’ fields.

The study was conducted at DoT (Seri.) farm, Ramkrishnapur, Khikirbona,
Maushimpur, Khanpara, Pyesbari and Bakharpore villages of Malda district, DoT
(Seri.) farm, STC, Berhampore, Kharjoura, Ballaspore, Sayedpur, Karjora villages of
Murshidabad District and DoT (Seri.) farm, Karimpur, Kuchaidanga, Barbakpur,
Harekrishnapur, Tokipur, Pipulkhola, Rahmatpur villages of Nadia District.

In Malda district, during Bhaduri (July-Aug.) and Agrahayani (Sept.-Nov.)
crops, at 5 villages (43 farmers), foliar application of thiamethoxam (0.015%)
suppressed the whitefly population to an extent of 80% and 82% and thereby with a
leaf yield gain of 27% and 28% respectively. In Nadia district, during Aswina (Aug.-
Sept.) and Agrahayani (Oct.-Nov.) crops, at DoT (Seri.) farm, Ranaghat and by 20
farmers’ at 7 villages showed that application of thiamethoxam (0.015%) suppressed
the whitefly population by 74% and 85% with a leaf yield gain of 18% and 21%
respectively. In Murshidabad district, during Aswina (Aug. to Sept.) and Agrahayani
(Oct. to Nov.) crops, at DoT (Seri.) farm, Berhampore by 42 farmers at 4 villages
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revealed that application of thiamethoxam (0.015%) suppressed the whitefly
population upto 91% and the leaf yield gain was 19% more.

3.3.3. SILKWORM PATHOLOGY SECTION

3.3.3.1.BAR (PS) 002: Formulation of broad spectrum room disinfectant for
silkworm disease management. (Aug., 2011- July, 2013)

S. Chakrabarty (PI) and A. K. Saha

Objective: To formulate a broad spectrum, cost effective, less hazardous and
eco-friendly fumigant room disinfectant. Disease management in
silkworm crops and increase of cocoon productivity.

Two fumigant chemicals were screened under based on in vitro and in vivo
studies. In vivo studies of twelve formulations (I-XII) prepared in different
combinations with the two screened fumigant chemicals were completed and pool
data analysis revealed that formulation X was the most effective ( Rank 1 : Smith
Index) in inactivating all the common pathogens, Nosema bombycis, BmNPV,
Beauveria bassiana and bacterial suspension used in the experiment (Table 16).

Table 16. Performance of room disinfectant on silkworm rearing.

Formulation | Chemical (%) | Vwt. (g) | ERR (%) | SCW (g) | SSW(g) Shell Rank
| 1 (%)
| 10 90 1.550 90.36 0.762 0.088 11.48 6
1 20 80 1.560 83.42 0.754 0.086 11.35 7
i 30 70 1.570 92.94 0.745 0.091 12.20 5
v 40 60 1.062 42.75 0.940 0.112 11.94 10
V 50 50 1.000 61.00 0.859 0.082 9.60 13
VI 60 40 1.045 52.75 0.927 0.100 10.76 9
Vil 70 30 1.390 80.88 0.757 0.091 11.99
VIII 75 25 1.380 77.60 0.708 0.064 9.08 12
I1X 80 20 1.480 75.88 0.692 0.063 9.03 13
X 85 15 1.950 98.25 0.968 0.149 15.39 1
XI 90 10 1.800 97.50 0.964 0.155 16.12 2
Xll 95 5 1.770 96.75 0.946 0.132 13.93 3
Control (5% B.
In vivo powder) 1.570 75.75 0.921 0.116 12.64 4
Mean 1.440 78.91 0.842 0.100 11.96
SD 0.330 16.92 0.100 0.030 2.11
Criterion 1 3 3 3 3 3
Criterion 2 10 10 6 6 6

In room studies of twelve disinfectant formulations were obtained similar
results (Rank 1: Smith Index) were obtained. First trial of comparative study of new
disinfectant formulation (X) with existing room disinfectants observed that rearing
performance with new fumigant formulation was more effective (Smith Index: Rank

o
75 LN

.
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1). Its performance in cocoon characters was at par with other available room
disinfectants (5 % bleaching powder solution, chlorine dioxide etc.) (Table 17).

Table 17. Efficacy of newly formulated fumigant room disinfectant.

Larvae | ERR SCW | SSwW Shell FL NBFL | Denier | Rank
Treatment wt. (No.) (9) (9) (%) (m) (m)
Formulation
(X) 217 94 0.99 0.112 11.31 287.00 | 250.83 2.57 1
5% B.P 2.15 93 1.19 0.113 9.55 262.50 | 219.00 2.59 2
Chlorine
dioxide 2.09 85 1.01 0.119 11.81 277.50 | 261.00 2.57 3
Mean 2.14 91 1.06 0.110 10.89 275.67 | 243.61 2.58
SD 0.04 3.75 0.09 0.00 0.97 10.09 | 17.89 0.01
Criterion 1 3 3 3 3 3 3 3 3
Criterion 2 10 10 6 6 6 6 6 6

3.3.3.2. BAR (RP) 005: Survey and surveillance of silkworm diseases in
traditional sericultural districts of West Bengal. (April, 2012 to
March, 2013)

S. Chakrabarty (P1), A. K. Dutta, (REC, Mothabari), A. K. Verma (Sub-
REC, Rajmahal), D. Pandit (REC, MPRaj), S. P. Chakrabarti (REC,
Kamnagar), I/C, REC Bademaranga and REC Deogarh.

Objectives: To suggest on spot effective remedial measures to the farmers
to control the disease and forewarn the farmers for ensuing
commercial crop in West Bengal. To prepare database on the
incidence of various diseases of silkworm, Bombyx mori
during commercial crops in the traditional sericultural districts
of West Bengal.

Crop wise survey of silkworm diseases was conducted at 48 villages by 214
farmers in three districts Murshidabad, Malda and Birbhum in West Bengal. Incidence
of grasserie was recorded 2-5% during March-April, 1.5 to 7% in Aug.-Sept. and 11-
13.2 % in February in three districts of West Bengal. In Murshidabad, maximum crop
loss (~14.2%) and (~42%) was reported due to incidence of Muscardine disease during
March-April and Feb. crops respectively at Balaspur area; Gattine (16.2%) during
March-April and grasserie (11%) during February crop. In Birbhum, high incidence
(~13.2%) of grasserie was recorded during Feb. crop. High incidence of Muscardine (~
20.2%) and Gattine (~ 20.3 %) was recorded during March-April crop. In Malda, high
incidence of Gattine (~13.05%) was observed during March-April crop, Flacherie
(~16.6%) and Muscardine (~ 23.3 %) during Feb. crop. Proper disinfection of rearing
house and rearing appliances, maintenance of temperature & relative humidity,
providing quality & fresh mulberry leaves and maintenance of hygiene in the rearing
house along with other important precautionary measures were suggested to the
farmers.
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3.4. COST REDUCTION
3.4.1. AGRONOMY SECTION

3.4.1.1. BPP (RP) 001: Mother culture maintenance of Azotobacter
chroococcum and mass  multiplication for Nitrofert production.
(Micro project) (April, 2012 to March, 2013) (Continuous).

S. Rajaram (PI)

Objective: To reduce Nitrogenous chemical fertilizer requirement and
expenditure to sericulture farmers in mulberry cultivation; to
protect and improve soil health conditions in mulberry garden
for sustainable productivity.

A total of 515 sericulture farmers of Eastern and North Eastern regions with
in about 195 acres of mulberry applied 1531 kg of Nitrofert bio-fertilizer and
improved soil fertility in their mulberry garden in an eco-friendly manner. Details of
implementation of the programme are:

Nitrofert production & supply
Particulars | Unit | Rate | Amount (Rs.)

Production details
Opening Balance (kg) 139.27 25 3481.75
Production [2012-13] (kg) 1436.11 25 35902.75
Total 1575.38 25 39384.50
Sale proceed details
Total quantity supplied (kg) 1530.85 | 25 | 38271.25
Mulberry area covered (acre) 194.50
Number of farmers covered 515
Closing Balance
Closing Balance Nitrofert (kg) 4453 | 25 | 1113.25
Total Expenditure 18327.33
Cost of production / kg # 12.76

# (Without establishment charges including wage)

3.4.1.2. BPP(RP) 002: Mother culture maintenance of Glomus mosae
[Arbuscular Micorhizal Fungus (AMF)] and mass multiplication for
Phosphofert production. (Micro project) (April, 2012 to March, 2013)
(Continuous)

S. Rajaram (PI)

Objective: To reduce Phosphorous chemical fertilizer and expenditure on
the same to sericulture farmers in mulberry cultivation; to
protect and improve soil health conditions in mulberry garden
for sustainable productivity.
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A total of 92 sericulture farmers of Eastern and North Eastern regions with
32.5 acres of mulberry applied 968 kg of Phosphofert bio-fertilizer and improved the
soil fertility in their mulberry garden in an eco-friendly manner. Details of
implementation of the programme are:

Phosphofert production & supply
Particulars | Unit | Rate | Amount (Rs.)

Production details

Opening Balance (kg) 0 25 0.00

Production [2012-°13] (kg) 1016 25 25400.00

Total 1016 25 25400.00

Sale proceed details

Total quantity supplied (kg) 968 25 24200.00

Mulberry area covered (acre) 32.50

Number of farmers covered 74

Closing Balance

Closing Balance Nitrofert (kg) 0] 25 | 0.00

Total Expenditure 2495.00
ost of production / kg # 2.46

# (Without establishment charges including wage)

3.4.2. REELING & SPINNING DIVISION

3.4.2.1. BAI (P) 014: Studies on the reelability of multivoltine hybrid cocoons
during adverse climatic condition in Eastern and North-Eastern
region. (July, 2011 to March, 2014)

N. B. Kar (P1), A.K. Saha and D. Chakravarty

Objective: To find out proper reasons for poor reelability of multivoltine
hybrid cocoons in adverse seasons. To explore the possibilities
of improvement of reelability by manipulating the process
technique. To explore the possibilities of improvement of
reelability by incorporation of modest changes in the original
design of the machine. To suggest for remedial measures for
improving the reelability.

Treatment:

T, = 3-5 minutes boiling + reeling in boiling water (Control)
T, = 10 minutes steaming + 5 minutes boiling at 90° C + reeling in hard water at 80° C
T, = 20 minutes steaming + 5 minutes boiling at 90° C + reeling in hard water at 80° C
T, = 30 minutes steaming + 5 minutes boiling at 90° C + reeling in hard water at 80° C
Ts =40 minutes steaming + 5 minutes boiling at 80° C + reeling in hard water at 60° C
T = 50 minutes steaming + 5 minutes boiling at 80° C + reeling in hard water at 60° C
T, = 60 minutes steaming + 5 minutes boiling at 80° C + reeling in hard water at 60° C
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Table 18. Reeling performance of silkworm hybrids.

Treatment | AFL(m) | NBFL(m) | Denier Reelability %
Hybrid: N x M12(W) (Traditional rearing practice) 2" Crop 3" Crop
T1 2" Crop 36 60
T2 51 67
T3 304 | 133 | 239 52 65
T4 3" Crop 51 64
T5 47 61
T6 324 | 180 | 244 60 60
T7 51 59
Hybrid: N x M12(W) (Improved rearing practice)
T1 2" Crop 28 61
T2 55 68
T3 332 | 176 | 228 45 65
T4 3" Crop 46 66
T5 44 60
T6 313 | 131 | 258 131 2.58
T7 47 60
Treatment | AFL(m) | NBFL(m) [ Denier Reelability %
Hybrid: M.Con.1 x M.Con.4 (Traditional rearing practice) 2" Crop 3" Crop
T1 2" Crop 27 39
T2 45 52
T3 494 | 215 | 2.26 42 49
T4 3 Crop 45 48
T5 42 47
T6 364 | 130 | 2.57 44 45
T7 42 45
Hybrid: M.Con.1 x M.Con.4 (Improved rearing practice)
T1 2" Crop 40 42
T2 58 51
T3 526 | 202 | 2.51 47 45
T4 3 Crop 43 49
T5 41 45
T6 420 | 161 | 2.62 37 44
T7 46 46

Results revealed that overall reeling performance with the improved practice
of rearing was better than the traditional practice irrespective of silkworm hybrids and
treatments. The treatment T2 showed better performance over other treatments while
other treatments, T3, T4, T5, T6 and T7 showed close proximity to each other. The
study was envisaged to support the reelers to utilize multivoltine hybrid cocoons more
efficiently to produce better silk and higher reelablity and production efficiency

during adverse climatic conditions.

T T
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3.B. ONGOING RESEARCH PROJECTS & PROGRAMMES OF
REGIONAL SERICULTURAL RESEARCH STATIONS

3.B.1. KALIMPONG

3.B.1.1. B-KPG(P) 015: Improvement of rearing technology for autumn crop
in sub- Himalayan region. (Aug., 2012 to Jan., 2014)

R. Bhutia (PI)

Objectives: To simplify the rearing technology with an aim towards
reducing inputs both in respect of labour and mulberry leaves
by introducing branch/ twig feeding during autumn crop. To
utilize the limited quantity of food resources effectively for the
production of better and higher crop by introducing shoot
rearing technique.

Rearing conducted with shoot feeding from 4™ instar of bivoltine hybrid
SK6 x SK7 during autumn (Aug.-Sept.) season showed higher shell ratio (18.9%) and
cocoon yield/ 100 dfls (47.4 kg) than the plucked leaf feeding (18.5% and 45 kg,
respectively).

3.B.1.2. B-KPG(P)-006: Muga Seed Multiplication Prog. (Collaborative prog.
with MSSO, Guwahati) (Nov., 2009 to Oct., 2014)

M. D. Maji (PI)

Regional Sericultural Research Station, Kalimpong is entrusted with an
additional mandate of Muga Seed Multiplication Programme in collaboration with
Muga Silkworm Seed Organization (MSSO), Guwabhati in the year 2009. Under this
programme, establishment of muga host plants is in progress, besides maintenance of
8 acres of Som and Soalu plantation (4000 plants) at Hill Nursery taken on lease for
three years from DoT (Seri), West Bengal to conduct muga silkworm rearing.

Muga plantation: Newly established plantation (4000 plants of Som and Soalu) at
Kalimpong farm and Hill nursery was maintained.

Rearing: Under sub-tropical hills of Kalimpong, muga silkworm required 28 days
from brushing to spinning. Weight of mature larvae was 12.9 g. A total of
12,310 cocoons were harvested @ 31 cocoons/ dfls. Cocoon wt. and shell wt.
were 5.8 g and 0.6 g respectively with the shell ratio of 9.7%.

Grainage: A total of 11,510 cocoons were processed for grainge. Emergence of
moths was started on 22™ day from the date of spinning. A total of 4541 male
and 2294 female moths were emerged, 2129 pairing was obtained and a total of
1930 dfls (1992 g) were produced with the fecundity of 136 egg/ dfls. The dfls
were supplied to MSSO, Guwahati, Assam.
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3.B.2. KORAPUT

3.B.2.1. B-KPT(P)17: Assessment of fertility status of mulberry growing soils
in selected seri-villages of Koraput for appropriate fertilizer
management (Jan., 2012 to Dec., 2013)

S. K. Misro (PI)

Objectives: To study the NPK content of the soils of the region.
Standardization of the supplemented NPK for Kalahandi,
Balangir and Koraput regions of Odisha state.

Soil samples collected from the farmers field of Koraput (Bayaput 5, Sagar 1
and Sukriguda 1) and Rayagada (Ratapada 2, Siriguda 10, Bhagamunda 5 Khurigaon
6) districts of Odisha were tested for NPK, pH and EC. Recommendations of
chemical fertilizer were made as per ready reckoner and accordingly supplied to the
farmers for application in the mulberry fields. Average leaf yield gain recorded was
9.1% and 6.8% in the test based and recommended dosages of fertilizer application
respectively, against the control yield of 2.2 mt/ha during Feb.-March crop.

3.B.3. RANCHI

3.B.3.1.B-RNC(RP)004: Survey & surveillance of disease and pest of
mulberry and silkworm. (April, 2012 to March, 2013) [CONCLUDED]

A.H. Nagvi (P1)

Objective: To assess the incidence of different diseases and pests
periodically and to take control measures.

Incidence of grasserie was recorded in all the three seasons i.e. Feb.- March
(1.2%), August (2.4 %) and October (2 %) followed by flacherie 1%, 1% and 0.9%
respectively. Mulberry foliar disease incidence was recorded and severity of Powdery
mildew was 2.73 PDI in the month of November.

3.B.3.2.B-RNC(VP)007: Validation trial of package of nutrient under rainfed
condition. (Oct., 2011 to Oct., 2013)

Ghanshyam Singh (P1)
Objective: To validate the integrated nutrient management (INM) package
for increasing leaf productivity.

The INM package (NPK @75:50:50 kg/ha/yr + Vermicompost @ 10 mt/ ha/
yr + Azotobacter @10 kg/ha/yr) tested at farmers’ field revealed that mulberry leaf
yield gain during August, October and Feb.-March crops was 3.5 to 9.7% against the
control yield of 2.8 mt, 2.9 mt and 2.9 mt respectively.
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3.B.3.3. B-RNC (P) 18: Assessment of fertility status of mulberry growing
soils in selected seri-villages of Ranchi for appropriate fertilizer
management (Jan., 2012 to Dec., 2013)

Ghanshyam Singh (P1)

Objective: To prepare fertility rating chart of mulberry growing soils
adjacent to Ranchi through soil testing at farmer’s level. To
popularize the ‘soil test based’ fertilizer application among
farmers as per the fertility rating chart developed.

Soil samples collected from thirty farmers’ were analyzed and
recommended doses of chemical fertilizers were applied in October crop. Leaf yield
recorded in soil test based fertilizer application was 3.1 mt/ha/yr. which was 10%
more than the general recommendation.

3.B.4. JORHAT

3.B.4.1. MOE 3459: Yield gap in mulberry sericulture- a study in North
Eastern region of India. (Oct., 2011 to Sept., 2014)

M. Pamehgam (PI) and M. Sankar.

Objectives: To study the socio economic profile of the farmers of North
Eastern India. To determine the yield gap at farmers’ level as
compared to the institute level and demonstration plots. To
identify different factors responsible for such yield gap. To
suggest possible options for reducing the gap.

Selections of surveyed areas and respondents were done and tentative
structure schedule prepared. Information on age, educational status, occupations, land
holding and rearing capacity of the farmers were collected from 300 farmers covering
80 villages from Assam, Nagaland, Manipur, Mizoram, Meghalya and Tripura.
Preliminary data were compiled and it revealed that 37% of the respondents were
male and 63% as female; 12.3% under the age group of 30 years, 33.7% under 40
years, 30.7% under 50 years, 17% under 60 years and remaining 6.3% above 70 years
of age group. The educational level of the respondents was primary (45.3%),
secondary (24%), higher secondary (13.3%) and 0.7% was graduate level. However,
22.3% of the respondents were illiterate. It was also observed that all the respondents
were engaged in sericulture, 83.7% in agriculture along with sericulture. 4.7% do
petty business with minimum income and 1% engaged in service (salaried) although
they are engaged in sericulture. Average land holding for sericulture was 41% with
below 0.5 acres and 59% with more than 0.5 acres per farmers. About 78% of the
respondents adopted 90 cm x 90 cm spacing for mulberry plantation and remaining
22% farmers with other spacing. The respondents adopted high yielding mulberry
variety, S-1635 from all the states balancing with other high yielding mulberry
varieties namely S1 in Tripura and K2 and TR10 in Manipur, BC259 in Mizoram
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and Jatinuni in Assam. Mulberry leaf yield was 7 - 12 mt/ha/yr. Around 67% of the
respondents adopted middle pruning, 13% top pruning and 20% bottom pruning.
Moreover, 95% of respondents didn’t apply chemical fertilizers in their mulberry
garden.

3.B.4.2. B-JRH(P)019: Assessment of fertility status of mulberry growing
soils in selected seri-villages of Jorhat for appropriate fertilizer
management. (April, 2011 to March, 2014)

S. N. Gogoi (PI)

Objective: To know the initial fertility status (PH, EC, organic carbon, N,
P and K) of the mulberry growing soils for better fertilizers
management.

Twenty soil samples from the mulberry gardens of farmers’ of Jorhat
district were collected and estimated the pH, electrical conductivity, organic carbon,
nitrogen, phosphorus and potash. The nutrient contents in the soil samples showed
wide variation in different mulberry gardens. Soil pH ranged between 4.8 and 6.9,
EC (0.35-0.27), Organic Carbon (0.2-1.6) and N (132.6-234.8 kg), P (9.4-21.3 kq)
and K (36.5-240 kg). After analyzing the soil samples, NPK recommendations were
advocated to the farmers for mulberry plantation.

3.B.4.3.B-JRH(P)011: Studies on the biology efficiency of the coccinellid
predator, Scymnus posticalis sicard for management of whitefly on
mulberry. (April, 2011 to March, 2013) [CONCLUDED]

Y. Debaraj (P1) and S. N. Gogoi

Objective: To study the biology and feeding efficiency of the coccinellid
predator, Scymnus posticalis Sicard.

Biology and feeding efficiency studies of the coccinellid predator revealed
that the egg hatched in 4.9 days, larval development (1- 4 instars) completed in 13.7
days, pre-pupa and pupa took 2.1 days and 7.3 days, respectively. Life cycle (egg to
adult) of the predator feeding on mealy bug eggs and nymphs was completed in 28
days. Duration of development and measurement of different stages of the predator
are depicted in Table 19. The copulation and oviposition periods of the predator took
around 7 minutes and 24 day respectively. Longevity of male and female adults was
27 and 32 days respectively. The feeding efficiency studies of the predator on white
fly eggs and nymphs revealed that a predator larva consumed 487 eggs or 163
nymphs of whitefly. An adult male predator consumed 986 eggs or 335 nymphs and a
female consumed 1210 eggs or 424 nymphs of whitefly.
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Table 19. Developmental period and sizes of the predator Scymnus posticalis

(Mean + SD)
Life stages Developmental Measurement (mm)
period Length Breadth

I. Egg 4.93 +0.75 0.38 + 0.03 0.20 + 0.024
Il. Larva 2.56 + 0.44 0.53+0.05 0.17 + 0.017
| — instar
Il —instar 2.86 + 0.65 1.57 +0.19 0.76 + 0.07
I11 — instar 3.73+0.70 2.54 +0.19 1.27 + 0.05
IV —instar 4.58 + 0.46 3.49 + 0.26 1.60 + 0.19
I11. Pre Pupa 2.08 + 0.60 3.38+0.36 1.58 + 0.19
111. Pupa 7.30 +0.77 3.53+0.35 2.10+0.22
V. Adult : Male 27.71 + 2.87 1.88 + 0.06 1.16 + 0.03

Female 32.57 +3.10 2.56 + 0.05 1.24 + 0.03

3.C. COLLABORATIVE RESEARCH PROJECTS /PROGRAMMES WITH

RSRSs & RECs

3.C. 1. SOIL SCIENCE & CHEMISTRY SECTION

3.C.1.1. PPS3435: Studies on micronutrients for sustained high productivity
of quality mulberry in Eastern and North-Eastern India. (Jan., 2010

to June, 2013)

S. K. Majumder (Pl upto 19.05.2012), R. Kar (Pl from 20.05.2012), S.

Chatterjee, A. H. Nagvi, S. K. Misro and S. N. Gogoi

Objectives: To evaluate the micro-nutrients’ status of mulberry growing
soils and of mulberry as well as their order of requirement. To
work out the recommendation for individual micronutrient
through the exercise on multilocational leaf productivity along
with the order of micronutrient requirement by mulberry under

appropriate statistical package of DRIS.

Mulberry leaf productivity data were recorded at 372 units of 124 sites under
Eastern and North-Eastern regions along with chemical analysis of leaf samples for
estimation of micronutrients i.e. zinc, copper, iron and manganese. Based on the
chemical analysis, site specific micronutrient ratios were computed and presented

below (Table 20).
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Table 20. Micronutrient ratios of mulberry leaf of Eastern and North-Eastern

India.
Location Micronutrient ratios
Cu/Zn Fe/Zn Mn/Zn Fe/Cu Mn/Cu Fe/Mn
West Bengal 0.37+0.03 | 7.92+0.64 2.68+0.36 | 22.31+1.70 | 7.37+0.78 3.56+0.35
Plains (0.17-0.94) | (3.55-15.32) | (0.92-9.68) | (6.11-44.60) | (0.98-20.43) | (1.09-8.05)
West Bengal 0.26+0.02 | 4.88+0.95 3.29+0.44 | 17.64+2.41 | 13.61+2.05 | 1.79+0.34
Hills (0.10-0.41) | (0.34-21.56) | (0.49-8.00) | (1.43-41.46) | (2.45-38.90) | (0.16-8.62)
Odisha and 0.36+0.05 | 7.84+0.93 6.83+0.96 | 29.18+4.30 | 20.77+2.93 | 3.47+1.16
Jharkhand (0.09-1.29) | (2.69-16.10) | (0.53-15.07) | (3.66-64.03) | (2.85-55.55) | (0.25-21.67)
North Eastern | 0.24+0.01 | 3.92+0.32 2.89+0.21 | 17.01+1.41 | 13.23+1.22 | 1.53+0.13
states (0.07-0.37) | (0.77-9.08) | (0.31-9.16) | (3.14-55.25) | (1.08-55.69) | (0.24-4.09)

The micronutrient ratios of mulberry leaf tissues were, further, exercised under an
orthogonal mathematical model to work out the DRIS functions (f) as follows:
f(A/B)=[(A/B/(a/b)—1]x 1000/CV, when A/B>a/b........(1) or

f(A/B)=[1-(A/B/(a/b)]x 1000/CV, when A/B<a/b

2

A/ B is the tissue micronutrient ratio of the plant to be diagnosed, a/b is the
optimum value or norm for that given ratio and CV is the coefficient of variation
associated with the norm. The enumerated DRIS functions (f) for leaf micronutrient

ratios are :

Table 21. DRIS functions (f) for leaf micronutrient ratios

Location DRIS functions (f)

f (Cu/Zn) | f (Fe/Zn) f (Mn/Zn) f (Fe/Cu) f Mn/Cu)| f (Fe/Mn)
West Bengal | -31.96to -29.77 to -28.29 to -68.24 to -121.96 to -45.48 to
Plains +40.46 +22.64 +38.68 +25.73 +33.02 +25.16
West Bengal | -46.36 to -135.73 to -83.78 to -162.98 to -59.33 to -107.33 to
Hills +29.39 +34.57 +20.96 +19.39 +24.20 +39.27
Odisha and | -43.48to -34.28 to -176.78 to -100.95t0 | -95.12to -82.19to
Jharkhand +37.44 +18.86 +18.31 +17.29 +25.33 +33.46
North Eastern -76.25to -72.75to -158.62 to -76.17 to -174.34t0 | -88.78 to
states +17.97 +23.3 +41.91 +38.77 +49.64 +28.01

The DRIS indices for the individual micronutrient will be computed through
the appropriate exercise upon the values of DRIS functions (f) and the same will,
further, be exercised with multilocational leaf productivity to work out the order of
micronutrient requirement by mulberry.

T T
ST

TS
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3.C.2. ENOTOMOLOGY SECTION

3.C.2.1. BPR (P) 021: Development of weather based forecasting models for
mulberry pests. (Jan., 2011 — Dec., 2015)

S. K. Mukhopadhyay (PI), M.V. Santha Kumar, M. Patnaik, N. K. Das, J.
Sarkar, REC, Mothabari (West Bengal), N. R. Rao, RSRS, Koraput
(Odisha), Y. Devaraj, RSRS, Jorhat (Assam).

Objectives: To develop a data base on climatic factors and incidence of
major pests of mulberry. To establish pest incidence and
weather relationship. To develop region wise forecasting
models for different pests of mulberry.

Incidence of major mulberry pests were recorded at the Institute’s field,
three traditional districts of Gangetic plains (Malda, Murshidabad and Birbhum) and
Kalimpong hills of West Bengal at weekly intervals. At the institute’s plot, thrips
incidence prevailed during the month of May to Sept. and max. population was
recorded during Sept. (15/leaf) with recurrence during March. Whitefly population
was recorded during Oct. and Nov. and max. population of 14/leaf during Oct. In
Murshidabad district, thrips population was from April to August, due to prevailing
drought with max. population of 35/leaf during May. In all months, white fly
population was above ETL and with the rising of temperature, it again appeared
during March. White fly population recorded during August to Oct. and max.
population (14/leaf) was recorded during August. In Birbhum district, same trend of
incidence of white fly was recorded but population level was low. Max. population of
thrips was recorded during April (17/leaf) and whitefly 5/leaf during October. In
Malda district, thrips population was recorded during the April to June, 2012 but at a
low level, while white fly recorded during July, August and October with a range of 6
to 8/leaf. Tukra incidence was also recorded during July-August, 2012. In Kalimpong
hills incidence of root mealy bug prevailed throughout the year and low level ranging
between 3/plant during August and 0.3/plant during December.

Pest incidence data recorded at the farmers’ field and at RSRS, Jorhat
(Assam) and RSRS, Koraput, Odisha revealed that in Jorhat, thrips population (3/leaf)
was recorded during April and whitefly population during August to Nov. with max.
population of 47/leaf during September. Moreover, Tukra incidence was recorded
during April and May. In Koraput, all the major pests viz. thrips, white fly and mealy
bug were observed throughout the year but in a very low level. Thrips population was
observed between 0.4 and 4/leaf, while white fly population ranged between 0.3 and
4/leaf. Tukra incidence was 0.3-4%.
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3. D. CONCLUDED RESEARCH PROJECTS / PROGRAMMES
3. D.1. RAINFED SERICULTURE: Nil

3.D.2. PRODUCTIVITY IMPROVEMENT

3. D.2.1. SILKWORM PHYSIOLOGY & RTI SECTION

3. D.2.1.1. BPP (VP) 003: Validation trial on the superiority of paired row
plantation in chawki mulberry garden with regard to leaf yield
and cocoon productivity. (Oct., 2010 to Sept., 2012)

T. Datta (Biswas) (PI), Tapas Nath, Shivnath, P. K. Biswas, P. Kar and N.
B. Kar.

Objective: Validation of the finding of the project PPA 3366 i.e. superiority of paired
row planting system [(150 cm + 90 cm) x 60 cm] for production of
quality mulberry leaf with respect to the young age silkworm rearing
before recommendation.

Treatments: TO [60 cm x 60 cm spacing + 40 mt FYM /ha/yr + NPK @ 236: 180:
112 kg /halyr.]; T1 [(150 cm+90 cm) x 60 cm spacing + 40 mt
FYM/halyr + NPK @ 236:180: 112 kg /halyr].

A: Effect of plant geometry on chawki leaf production.

TO = Chawki rearing with mulberry leaves from control plot (60 cm x 60
cm) and late age rearing with normal mulberry leaves; T1 = Chawki rearing with
mulberry leaves from [(150 cm + 90 cm) x 60cm] plot and late age rearing with
normal mulberry leaves. Leaf yield per hectare per year was recorded at par in
paired row plantation [(150 cm + 90 cm) x 60 cm] and (60 cm x 60 cm) spacing in
all the three test centres (16.2 &16.8 mt at P1 BSF Karnasubarna, 14.5 &14.9 mt at
DoT (Seri), Farm Akherighata and 15.2 &15.7 mt at P1 BSF, Banguria) although the
number of plants per hectare was double in 60 cm x 60 cm spacing i.e. 27777 against
13888 in paired row system respectively (Table 22)

B. Effect of planting geometry on cocoon production, BSF Karnasubarna: Pooled
data of one year of multivoltine breed revealed that ERR% (80.5% and 72.1%),
cocoon yield /100 dfls (32.3 kg and 28.6 kg), Shell% (12.2 and 11.8), filament length
(303.8 m and 280.3 m) and reelability% (74.0 and 72.8) were significantly higher
with paired row plantation [(150 cm + 90 cm) x 60 cm] in comparison to 60 cm x 60
cm plantation.

At DoT (Seri.), Akherighata farms, silkworm rearing of multivoltine breeds
revealed that ERR% (81.9 % and 76.2%), cocoon yield/100 dfls (33.6 kg and 30.5
kg), Shell% (12.4 and 11.9), filament length (303 m and 282 m) and reelability% (75
and 73) were significantly higher with paired row plantation [(150 cm + 90 cm) x 60
cm] than the 60 cm x 60 cm plantation.

T
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At BSF Banguria, rearing of multivoltine breeds revealed that ERR% (72 % and
62%), cocoon yield /100 dfls (32 kg and 27 kg), filament length (407 m and 386 m)
and reelability% (68 and 65) were significantly higher in paired row plantation [(150
cm + 90 cm) x 60 cm] spacing than the 60 cm x 60 cm plantation.

Rearing of bivoltine breeds revealed that ERR% (85 % and 78%), cocoon
yield/ 100 dfls (54 kg and 48 kg), filament length (751 m and 701 m) and reelability%
(74 and 73) were significantly higher with paired row plantation in comparison to 60
cm X 60 cm plantation (Table 23).

Table 22. Effect of planting geometry on chawki leaf yield of mulberry.

Village Treat. Leaf yield/ha/crop (mt) Total
(mt/halyr)
June - Oct.- Feb.- May- July-
July, 2011|Nov., 2011| Mar., 2012 |June, 2012 |Aug., 2012
Karnasubarna| T1 4.07 3.21 1.91 2.30 4.75 16.2
TO 4.22 3.38 2.02 2.36 4.78 16.8
t test NS
Akherighata | T1 3.35 2.31 2.27 2.52 4,01 14.5
TO 3.50 2.35 2.36 2.63 4.09 14.9
t test NS
Banguria T1 3.59 2.43 2.18 2.54 4.46 15.2
TO 3.64 2.46 2.22 2.64 4.69 15.7
t test NS
Table 23. Effect of planting geometry on rearing and reeling performance.
(Pooled data of one year)
Village Treat. ERR Yield/ Shell FL Reelabilty
(%)  |100 dfls (kg) (%) (m) (%)
Karnasubarna| T1 80.5 32.3 12.18 303.8 74.0
(Multi) TO 72.1 28.6 11.78 280.3 72.8
tvalue | 5.913** 6.5196** 3.5632* 2.687* 4.065*
Akherighata T1 81.9 33.6 12.4 303.3 74.6
(Multi) TO 76.2 30.5 11.9 282.4 72.9
tvalue | 5.627** 7.296** 3.499* 3.579* 4.347**
Banguria T1 72.5 32.2 12.6 407.6 68.5
(Multi) TO 61.9 27.0 12.7 386 64.9
tvalue | 4.486** 5.886** NS 2.132** 2.132**
Banguria T1 84.9 53.8 18.7 751.0 74.4
(Bi) TO 78.1 48.1 18.8 700.9 72.8
t value 3.798** 4.620** NS 5.067** NS
£
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Rearing and reeling parameters of all the three test centers also clearly
showed the superiority of paired row [(150 cm + 90 cm) x 60 cm] plantation over the
60 cm x 60 cm plantation.

Economics: An additional income of Rs. 516/- (Multi) and Rs. 1056/- (Bi) can be
earned from rearing of 100 dfls by adopting paired row [(150 cm + 90 cm) X
60 cm] plantation in chawki mulberry garden in comparison to 60 cm x 60
cm plantation.

Sl Item Economics
No.

1. | Land required producing 20 kg chawki leaf | 0.75 katha (545 sq ft.).
to rear 100 dfls chawki rearing.

2. | Additional expenditure for FYM. 100 kg @ Re.0.90 /kg i.e.
Rs.90.00
3. | Savings from application of 100 kg les§ 1 kg @ Rs.6.00i.e. Rs. 600.00
Nitrogen.
4. | Additional expenditure/100 dfls (SI.No.2- 3) | Rs. 90.00 to Rs. 6.00 i.e. Rs.
84.00
5. | Additional cocoon yield / 100 dfls. Multivoltine: 4 kg

Bivoltine: 5.7 kg

6. | Gain from selling of additional cocoons @ | Rs 600.00 ( Multi)
Rs.150/- kg & 200/- per kg for multi & | Rs 1140.00 ( Bi)
bivoltine seed cocoons.

7. | Net gain from 100 dfls /crop. Rs. 516.00 (Multi)
Rs.1056.00 (Bi)

3.D.2.1.2. Improvement of mulberry seed cocoon production at farmers’ level
with special reference to Bivoltine seed cocoon in West Bengal.
(Nov., 2011 to Oct., 2012) [DST funded project: Collaboration with
DoT (Seri), West Bengal and NSSO, Bangalore]

T. Datta (Biswas) (Pl), A. K. Saha, M. M. Banerjee and G. K.
Chattopadhyay

Objectives: Stabilization and improvement of Bivoltine and Multivoltine seed cocoon
crops especially during adverse crop of West Bengal and establishment
of model seed rearers.

Methodology: Selection of operational area, Selection of adopted farmers, Imparting
training to farmers, Supply of inputs to selected farmers, Crop
supervision and guidance, Arranging awareness prog., workshop,
Collection of rearing data, compilation and inference.

S
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Three villages of Murshidabad district namely Kiriteswari, Banjetia and
Kalitala Diara were selected in consultation with DoT (Seri) West Bengal and SSPC,
Berhampore. A total of 50 farmers were selected from three villages i.e., Kiriteswari
(25), Kalitala Diara (10) and Banjetia (15) in Murshidabad district. Two training
prog. were arranged at the Institute for the adopted farmers on silkworm seed crop
rearing. Fifty tones of FYM was distributed @ 1 mt /farmer. In addition, 2650 kg
urea, 4100 kg SSP and 700 kg MOP were distributed to the farmers.

Each adopted farmer was supplied with 10 rearing trays, 10 chandrakies, 40
pieces of foam pads, 8 pieces of paraffin paper, 4 kg of bleaching powder and labex
and 5 kg of lime. Quality DFLs were supplied to the adopted farmers through SSPC
Berhampore and DoT (Seri), Murshidabad. Five seed crop rearing was conducted by
the adopted farmers under close supervision from the Institute, DoT (Seri) West
Bengal and SSPC Berhampore. Awareness programmes were arranged for the farmers
on measures to be taken on the prevailing environmental condition. Workshop was
arranged to get feed back from the stake holders after completion of the project.

Rearing performance at villages:
Banjetia village

Season Breeds Cocoon yield/ 100 Yield gain Yie_ld
dfls (kg) (kg /100 gain
DST Non DST dfls) (%)
Falguni P1 (Dec.—Jan.) Bi 52 41.4 10.6 25.6
Baisakhi P1 (Feb.— Mar.) Bi 50.6 36.2 14.4 39.8
Shravani P1 (May- Jun.) Multi 23.2 20.5 2.7 13.2
Ashwina P1 (July — Aug.) Multi 26 20.1 5.9 29.4
Agrahayani P1 (Sept.— Multi 28.6 25.4 3.2 12.6
Oct.)
Average 36.08 28.7 7.4 25.7
t value 2.635*
Kalitala Diar village
Falguni P1( Dec—Jan) Multi 41.3 30.0 11.3 37.7
Baisakhi P1(Feb.— Mar) Multi 40.4 30.2 10.2 33.8
Shravani P1(May-June) Multi 22.0 20.0 2.0 10.0
Ashwina P1( July- Aug) Multi 29.0 22.0 7.0 31.8
Agrahayani P1( Sept- Oct) | Multi 294 234 6.0 25.6
Average 32.4 25.1 7.3 29.1
t value 4.431**

T
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Kiriteswari village (Cocoon yield kg/ 100 dfls)
Season Blvoltlrllleon Gain Multlvoltmgn Gain
0) 0)
DST DST (%0) DST DST (%)
Falguni P1(Dec.— Jan.) 53.07 43 10.07 36.9 25.1 11.08
Baisakhi P1(Feb.— Mar.) 39.6 33.2 6.4 36.6 20.8 15.8
Shravani P1(May-— June) 32.7 15.0 17.7 22.8 19.6 3.2
Ashwina P1(July —Aug.) 18.0 15.5 2.5 25.0 21.9 3.1
Agrahayani P1(Sept.-Oct.) | 24.0 18.5 5.5 24.5 18.5 6.0
Average 33.5 25.1 8.4 29.2 21.2 8.0
t value 3.951** 3.664**

With supply of inputs as envisaged in the project an average annual income of an
adopted farmer was Rs. 64,129/-, which was 38% maore than the non-adopted farmers.
At Kalitala Diar village, annual income of a farmer was Rs. 44,480/- with 16.8% and
at Kiriteswari village, annual income was Rs. 46,512/- with 20.2% increased gain.

SALIENT OUTCOME OF THE PROJECT:

« Improvement in seed cocoon production (7 kg/100 dfls i.e. 28%) in spite of

varied climatic conditions, in Bivoltine, the improvement was to be 32% more.

¢+ During favourable crop seasons, improvement in cocoon yield was 28.5% while
in unfavourable seasons the cocoon, yield gain was 26.5%.
A glimpse of light for expanding Bivoltine Sericulture in West Bengal has been

found by advocating Bivoltine seed cocoon production throughout the year at
Kiriteswari village with an average cocoon yield of 33.5 kg/100 dfls.

« Upliftment of socio-economic condition (additional income) was about 25% at

adopted seed rearers (16-38%) through enhancement of quality cocoon

production.

3. D.2.2. SILKWORM BREEDING AND GENETICS SECTION

3.D.2.2.1. BAI (P) 009: Field level testing of new hybrids. (Jan.,11 to Dec., 12)

[Concluded]

H. Lakshmi (PI) (upto 06.12.2012), N. Suresh Kumar, A. K. Saha and G.
K. Chattopadhyay

Objective: To evaluate the new hybrids under different field conditions.

Three multi x bi hybrids, M6DPC x D6PN, M6DPC x (D6PN x SK4C)
and M6DPC x SK4C along with control N x NB4D2, the bi x bi hybrid D6PN x
SK4C along with the control NB18 x P5 were field tested at 13 test centres during
spring and autumn seasons. Among the multi x bi hybrids, M6DP(C) x D6PN showed
an average cocoon Yyield of 65.7 kg/ 100 dfls, M6DP(C) x (D6PN x SK4C) by 65.8
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kg/ 100 dfls and M6DP(C) x SK4C by 67.4 kg/ 100 dfls compared to the control (N x
NB4D2) yield of 55.4 kg/ 100 dfls.

Table 24. Performance of Multi x Multi and Multi x Bi hybrids in different test
centres (pooled data for two years-spring and autumn seasons)

SI. Name of the test M6DPC| MGDPC x M6DPC| Nistari D6PN | NB18
No. centre X (D6PN x X X X X
D6PN | SK4C) SK4C | NB4D2 | SK4C | P5
1 | RSRS, Jorhat 62.3 65.6 69.1 54.5 69.5 | 63.1
2 | RSRS, Koraput 65.6 66.8 67.5 54.4 679 | 64.1
3 | RSRS, Ranchi 66.3 65.6 68.1 53.5 66.5 | 65.3
4 | REC, Shillong 69.0 72.8 70.6 60.6 73.3 | 69.5
5 | REC, Aizawl 69.0 73.1 70.8 59.4 73.1 | 69.4
6 | REC, Imphal 69.1 72.8 67.3 56.4 735 | 684
7 | REC, Deogarh - - - - 67.9 | 654
7 | REC, Mahespurraj 65.9 64.8 66.9 53.1 - -
8 | REC, Nabagram 64.5 65.6 65.0 53.9 - -
9 | REC, Mothabari 66.3 54.4 65.6 56.5 - -
10| DoT (Seri), Malda 65.6 63.5 66.3 56.5 - -
11| DoT (Seri), 63.8 64.4 67.1 55.3 - -
Murshidabad
12| DoT (Seri), Birbhum 62.5 62.9 66.9 53.1 - -
13| DoT (Seri), Nadia 64.0 63.1 66.9 53.1 - -

3.D.2.2.2. BAI (P) 010: Popularization of authorized silkworm (Bombyx mori
L.) hybrids. (Sept., 2010 to Aug., 2012)

G. K. Chattopadhyay (PI), A. K. Saha and S. Sreekumar.

Objective: To popularize the authorized hybrids by supplying P1 dfls to NGOs, LSP
and DoT (Seri) and their hybrids to the farmers of West Bengal for
increasing productivity and quality silk.

A total of 2,50,269 dfls were prepared at RSRSs and RECs of the Institute,
DoT (Seri), Berhampore, DoT (Seri), Malda, DoT (Seri), Coochbihar, NGO,
Nabagram, Murshidabad, LSP-Malda, Society for Progressive Action in Rural
Community (Field unit Sutia, Bangaon, 24 Parganas (North) and Bose Institute
Experimental Farm, Falta, 24-Parganas (South). In addition, 1780 dfls of M.Con.1,
4500 dfls of M.Con.4, 835 dfls of B.Con.1 and 1035 dfls of B.Con.4 as P1 were
supplied to prepare commercial hybrids, Nistari +p x M.Con.4, M.Con.1 x M.Con.4,
M.Con.4 x B.Con.4 and B.Con.1 x B.Con.4 and its’ reciprocal during different
seasons. Besides, 5375 dfls of aforesaid hybrids were also directly supplied by the
Institute to the farmers of Murshidabad and Birbhum districts of West Bengal. The
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cocoon Yyield obtained by the farmers was 35-40 kg/ 100 dfls in Nistari +p x M.Con.4,
35- 45 kg/ 100 dfls in M. Con.1 x M. Con.4, 36-45 kg/ 100 dfls in M.Con.4 x B.Con.4
during unfavourable seasons. On the other hand, M.Con.1 x M.Con.4, M.Con.4 x
B.Con.4 and B.Con.1 x B.Con.4 yielded 38-42 kg, 54- 60 kg and 52 - 64 kg cocoons
per 100 dfls respectively during favourable seasons as compared to the ruling multi x
multi, Nistari+p x M12 (W) which yielded 25.9 -26.6 kg/ 100 dfls and Nistari +p x
NB4D2 (36-40.4 kg /100 dfls).

3.D.2.2.3. MSRAP: Mulberry Silkworm Race Authorization Prog. (Phase-
VIIl) (Jan., 2011 to Dec., 2012)

H. Lakshmi (upto 06.12.2012), N. Suresh Kumar and A. K. Saha

Objective: To identify region and season specific hybrids.

The prog. was conducted at 8 centres namely, RSRS, Jorhat, RSRS,
Ranchi, RSRS, Koraput, RSRS, Kalimpong, Piasbari Farm, DoT (Seri), Kolitha, DoT
(Seri) West Bengal, STI, Shillong, DOS Farm, Aizawl under the jurisdiction of this
institute. Bivoltine hybrids: 4 centres and multi x bi hybrids: 5 centers (RSRS Koraput
for both bi x bi and multi x bi hybrids).

Multi x Bi hybrid: M6DPC x SK4C stood first followed by Nistari x (SK6 x SK7).
Bi x Bi hybrid: The double hybrid (CSR50 x CSR52) x (CSR51 x CSR53) stood first
followed by CSR50 x CSR51 and CSR28DR x CSR21DR.

3.D.2.3. EXTENSION & PUBLICITY DIVISION

3.D.2.3.1. BMO (P) 003: Institute Village Linkage Programme (Phase-111)
(April, 2010 to March, 2013)

D. Das (PI), S. K. Mukhopadhayay, M. V. Santha Kumar, S. Chanda, C.
Maji, T. K. Biswas, N. R. Rao, A. H. Naqgvi, S. P. Chakraborty, A. K. Dutta,
D. Pandit, A. K. Verma, S. T. Lepcha, S. P. Sharma, D. P. Dasmahapatra, B.
N. Chowdhury, G. B. Singh, S. Singh, A. Barah and Z. Colin.

Objectives: To identify the problem of the target group based on analyzing the
existing farming situation at the given area. To apply participatory
methodologies for solving identified problems and thereby increasing
productivity & profitability in a sustained manner. To impart training to the
target group.

During the year 20 farmers were added to the existing 70 farmers for each of
the 3 irrigated centres i.e. CSR&TI, Berhampore, REC, Mothabari (Malda) and REC,
Kamnagar (Murshidabad) and a total of 270 farmers were covered. Mulberry leaf
yield was recorded 40 mt/ha/yr with 12% gain over the control (35.5 mt/ha).
Silkworm rearing was conducted during Baisakhi, Shravani, Bhaduri, Aswina,
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Aghrayani and Falgooni crops with 31000 dfls of multi x multi, 115450 dfls of multi
x bi and 100 dfls of bi x bi and the corresponding cocoon yield registered were 27
kg/100 dfls against 25 kg/100 dfls in control (Gain: 10%) for multi x multi, 42 kg/100
dfls against 38 kg/100 dfls under control (Gain: 12%) for multi x bi. In case of bi x bi
(SK6 x SK7), cocoon yield was 40 kg/100 dfls which was 14% more than the control
(35 kg/100 dfls). Under rainfed zone, mulberry leaf yield was 13 mt/ ha/yr against 11
mt/ha/yr in control with a gain of 19.6%. A total of 41357 dfls of bi x bi, 38172 dfls
of multi x bi and 18100 dfls of multi x multi were reared and the average cocoon yield
for bi x bi was 44 kg/100 dfls against 37 kg/100 dfls in control (Gain: 17%). For multi
X bi the cocoon yield was 41 kg/100 dfls against 37 kg/100 dfls in control (Gain:
11%) and in multi x multi, the yield was 26 kg/100 dfls against 24 kg/100 dfls in
control (Gain:7 %).

3.D.2.4. BIOTECHNOLOGY SECTION

3.D.24.1. BPP (PS) 001: Improvement of mulberry through in vitro
mutagenesis and somaclonal variation. (July, 2011 to Dec., 2012)

N. Lalitha (P1) and R. Banerjee

Objectives: To develop a regeneration protocol of mulberry genotypes S-1635 and C-
2038 for deriving putative mutants by employing chemical mutagens. To
develop a regeneration protocol of mulberry genotypes S-1635 and C-
2038 for deriving somaclonal variants.

EO1: Standardization of callogenesis and regeneration protocol in mulberry
genotypes S-1635 and C-2038.

Sterilized internodal and leaf explants induced callogenesis at various
combinations of growth hormones with 2-4-D, picloram, 6 BAP and NAA. Internodal
explants were more responsive than leaf explants of S-1635 and C-2038 with respect
to callusing. Callus induction began within 14-21 days of culture with enlargement
and proliferation from the entire exposed surface of the inoculated explants.

Experiments on optimization of cytokinin and auxin ratio for prolific callus
yield from internodal and leaf explants of S-1635 and C-2038 revealed that prolific
callusing was obtained from the internodal explants cultured in MS media
supplemented with 2-2.5mg L™ of 2-4-D (Fig 5A). Best callus induction (79%) in
inter nodal explants of S-1635 was recorded on MS medium supplemented with 2.5
mg L* of 2-4-D and 2mg L™ 6, BAP (Table- 25). However, the mulberry genotype,
C-2038 showed a maximum callusing of 55% only in media supplemented with 2-4-D
(2mg L) in combination with 6 BAP (2mg L™). Explants on media with high auxin
concentrations initiated calli earlier than those with lower concentrations. However,
the extent of callus proliferation was limited within a range of favourable
concentration of the auxin 2-4-D (2-2.5 mg L™). The callus cultures were transferred
to fresh medium at 15 days interval with different PGR combinations in order to
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replenish the nutrient requirements and induce organogenesis. The callus which did
not respond to organogenesis or embryogenesis turned black within 8 weeks of
culturing. The photographic illustrations of the callogenesis experiments were given
in Plate 1A.

Effect of picloram on callusing: The supplementation of growth hormone picloram
(0.5- 3 mg L™), 6 BAP and NAA in various combinations were attempted to induce
callogenesis (Fig 5B). The internodal explants of C-2038 showed maximum callusing
(83%) in MS media supplemented with picloram (1.5 mg L™) followed by inter nodal
explants of S-1635 (75%) with picloram (2 mg L™).

Regeneration: Subsequent to callus proliferation regeneration was attempted with
different media compositions. Encouraging results for regeneration was obtained from
the callus grown in the highlighted combination of PGR and further organogenesis
was best achieved in ¥2 MS media with 6 BAP (1.0 mg L™) and NAA (0.05 mg L™%).
Interestingly, induction of somatic embryogenesis was observed, when the callus
cultures were transferred to % MS media devoid of growth hormones and
supplemented with 0.05% activated charcoal.
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Fig. 5. Callusing percentage of internodal explants of S-1635 and C-2038 in MS
media supplemented with different concentrations of (A) 2,4, D and (B) picloram

EO2: In vitro mutagenesis of mulberry genotypes S-1635 and C-2038 using
chemical mutagens.

In vitro mutagenesis has been attempted with various doses of chemical
mutagens like ethyl methane sulphonate (EMS), sodium azide (NaN;) and
streptomycin sulphate (Table 25). The effect of chemical mutagens on bud breaking
and shootlet formation from axillary bud explants of S-1635 and C-2038 on MS media
supplemented with 2mg L™ 6 BAP were analyzed. The EMS treatment (0.2% wi/v) by
explant agitation method for 2h on nodal explants revealed high frequency of bud
breaking and shootlet formation in both the genotypes. Bud breaking and shootlet
formation were significantly delayed in EMS treated explants than the untreated
control. Moreover, decrease in survival of explants with increasing concentrations and
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duration of EMS was also noticed. The explants survived better with the streptomycin
sulphate treatment (range: 0.2 to 1.0%) up to 24 h when compared to other mutagens
and none of the selected doses were lethal at bud breaking stage. However, shootlet
formation was significantly reduced by 10 to 24% in S1635 and 7.0 to 17.7% in C-
2038. Sodium azide (NaNs), at the tested concentrations range of 0.2 to 1%, for one
hour duration showed lethal effects to explants of both the lines. Among the three
tested chemical mutagens highest mortality was observed in NaN; treated explants. In
both the genotypes (S-1635 and C-2038) apparently healthy in vitro plantlets were
produced from explant agitation treatments of 0.05% EMS (2h), 0.02% of NaN; (1h)
and 0.2% streptomycin sulphate (24h). In vitro rooting and further growth and
regeneration (Plate 1B) was best achieved in MS basal media supplemented with 2mg
L BAP and 1mg L™ NAA.

Table 25. Effect of chemical mutagens on bud breaking from axillary bud
explants of S-1635 & C-2038 on MS media supplemented with 2 mgL"

' 6-BAP
Mutagen | Dose TreaFment Sst 32 reakmg;(;’/(c)z)%g Shgitéztsfo rmatlogjogo)
treatment (%) duration (h)
0.05 2 35.29 £3.47 | 20.56 +2.42 | 28.89 +4.44 | 14.87 +3.57
0.2 40.00 £5.77 | 26.67 £3.33 | 33.33+6.67 | 16.67 £3.33
cé) 0.4 36.67 £3.33 | 16.67 £3.33 | 23.33+3.33 | 10.00 +£0.00
w 0.6 16.67 £3.33 | 13.33+3.33 | 13.33+3.33 3.33+£3.33
0.8 13.33 £6.67 | 10.00 +0.00 | 10.00 +0.00 0.00
1.0 6.67 £3.33 0.00 0.00 0.00
0.2 24 56.67 £6.67 | 43.33 £3.33 | 40.00 £5.77 | 33.33 £6.67
LE{ @ 04 60.00 £5.77 | 46.67 +6.67 | 36.67 £3.33 | 33.33 +£3.33
E 5:—:_ 0.6 46.67 +3.33 | 46.67 £8.82 | 33.33+£3.33 | 30.00 £5.77
g 3 0.8 40.00 £5.77 | 33.33+3.33 | 30.00 £5.77 | 23.33 £3.33
1.0 33.33+£3.33 | 26.67 £3.33 | 16.67 £3.33 | 13.33£3.33
= 0.05 1 20.00 £0.00 | 26.67 £3.33 | 13.33+3.33 | 16.67 £3.33
z 0.02 ! 28.57 +4.59 | 35.0045.00 | 19.05+3.33 | 17.50 +2.50
Control - - 76.67 £3.33 | 60.00 £5.77 | 60.00 £0.00 | 53.33 £3.33
LSD (0.05%) 7.14 7.27 6.46 5.91

Each value represents mean (+ standard error) from 3 replicates having ten explants per
replicate. * Observation taken after 15days of inoculation in respective media. **
Observation taken after 45days of inoculation in respective media.
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Plate -1: A) Photographic illustration of callogenesis and organogenesis. B) Standardization of
dosage and treatment duration for in vitro mutagenesis.

3.D.3. DISEASE AND PEST MANAGEMENT:
3.D.3.1. SILWORM PATHOLOGY SECTION

3.D.3.1.1. BAR(P)013: Studies on the identification of the causal agent
symptomatic of Gattine like disease in silkworm Bombyx mori L.
(Jan., 2011 to Dec., 2012)

Z. Hossain (PI1), S. Chakrabarty and A. K. Saha.
Objective: Identification of virus of Gattine like disease infecting silkworm B. mori.

Attempt using two protocols were made to isolate and purify the virus
from the V" stage diseased larval samples of silkworms collected from farmers’ field
and also from the rearings conducted in the institute as well. The modified protocol of
Himeno et al., 1979 using Ammonium sulphate as the virus precipitant was
attempted. After partial purification of the diseased samples in this Institute, they
were subjected to Sucrose Density Gradient Ultra Centrifugation for final purification
at Indian Institute of Chemical Biology, Kolkata. A second protocol of Sivaprasad et
al., 2003 using PEG 6000 as the virus precipitant was also employed for isolation of
the virus. In spite of using the two protocols, as stated above, no virus was detected in
the samples undertaken for the study. Hence, the study needs to be repeated with a
separate/modified protocol to ascertain presence of virus.

3.D.3.1.2. BAR (VP) 005: Study on the efficacy of newly developed bed
disinfectant (Sericillin) in hot spot areas for the control of
muscardine disease of silkworm, Bombyx mori. (Aug., 2010 — July,
2012)

S. Chakrabarty (Pl), Z. Hossain, A. K. Saha, A. K. Dutta (REC,
Mothabari), A. K.Verma (Sub-REC, Rajmahal), S. P. Chakrabarty (REC,
Kamnagar), B. Rana (REC, Imphal) and K. B. Chauhan (REC,
Singhanpur).
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Objectives: To study the incidence of Muscardine disease of silkworm, Bombyx mori
L. in hot spot areas. To study the efficacy of newly developed bed
disinfectant (Sericillin) in hot spot areas for the control of muscardine
disease of silkworm, Bombyx mori L. as well as yield gain over control.

Sericillin was tested at 1401 farmers with 2.8 lakh dfls. During August,
2010- March, 2011, incidence of muscardine was reported 1.4% against 2.2% in
control while 4.2 % muscardine was reported against 11.2 % in unprotected condition
in 25 farmers’ houses of three villages under Sub-REC, Rajmahal during Aghrayani,
2010. Average cocoon Yyield gain over control was 4.3 kg (10%) / 100 dfls using the
sericillin by 305 farmers (30500 dfls) at hot spot areas for control of muscardine
disease. During April, 2011- March, 2012, average Muscardine incidence was 1.4%
against 2.4 % in control. The cocoon yield gain over control was 4.7 kg (12.5%) per
100 dfls. During April, 2012- July, 2013, Muscardine incidence reported 0.01%
against 20% control during Baisakhi, 2012. The cocoon yield gain over control was 3
kg (13.8%)/ 100 dfls using the ‘Sericillin’ by 24 farmers brushed on 5000 dfls. With
the use of ‘Sericillin’ all the common silkworm diseases, especially muscardine can
be prevented effectively, thereby improving the cocoon production of 3-4.2 kg
cocoons /100 dfls (11-13 % maore than the control). The formulation is cost-effective
(Benefit cost ratio is 6.4: 1) and all the chemicals required for preparation of
‘Sericillin’ is easily available in the local market.

3.D.3.1.3. BAR (RP) 005: Survey and surveillance of silkworm diseases in
traditional Sericultural districts of West Bengal. (April, 2011 to
March, 2013) (Routine activity)

S. Chakrabarty (PI), A. K. Dutta (REC, Mothabari), A. K. Verma (Sub-
REC, Rajmahal), D. Pandit (REC, M P Raj), S. P. Chakrabarti (REC,
Kamnagar), I/C, REC, Bademarenga and REC, Deogarh.

Objectives:To suggest ‘on spot’ effective remedial measures to the farmers to control
the disease and forewarn the farmers for ensuing commercial crop in
West Bengal. To prepare database on the incidence of various diseases of
silkworm, B. mori during commercial crops in the traditional sericultural
districts of West Bengal.

Crop wise survey of silkworm diseases was conducted at 214 farmers’ of 48
villages in three districts, Murshidabad, Malda and Birbhum in West Bengal. Incidence
of grasserie was reported 2-5% during Baisakhi (March-April), up to 7% in Aswina
(August — Sept.) and 11-13% in Falgooni (February) crops. In Murshidabad (Balaspur
area), maximum crop loss of 14% and 42% was reported due to incidence of
muscardine disease during Baisakhi and Falguni commercial crop, 2013 respectively.
Gattine disease was reported 16.2 % during Baisakhi and Grasserie of 11% during
Falguni crop season. In Birbhum, high incidence (13.2%) of Grasserie was recorded
during Falguni crop while, high incidence of muscardine (20.2 %) and Gattine (20.3%)
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was recorded during Baisakhi crop season. In Malda, incidence of Gattine was high
(13%) during Baisakhi, Flacherie (16.6%) and Muscardine (23.3 %) during Falguni
crop season was recorded.

3.D.3.2. RSRS, JORHAT

3.D.3.2.1. B-JRH (P)-011: Studies on the biology and feeding efficiency of the
coccinellid predator, Scymnus sp. for management of whitefly on
mulberry. (April, 2011 to March, 2013)

Y. Debaraj (P1) and S. N. Gogoi.

Objective: To study the biology and feeding efficiency of the coccinellid predator,
Scymnus posticalis.

Studies on biology of the predator revealed that egg hatched in 4.9 days
and larval development (1 - 4 instars) was completed in 13.7 days. The pre-pupa and
pupa took 2.1 days and 7.3 days respectively. The life cycle (egg to adult) of the
predator feeding on mealy bug eggs and nymphs was completed in 28 days. The
duration of development and measurement of different stages of the predator are
depicted in (Table 26). The copulation and oviposition period of the predator took 6.8
min. and 23.4 days. The fecundity of a female on average was 15.5 eggs. The
longevity of male and female adults was 27 and 32 days. The data on the biological
attributes of Scymnus posticalis are presented in the (Table 27). The feeding
efficiency studies of the predator on whitefly eggs and nymphs revealed that a
predator grub consumed 487 eggs or 163 nymphs of whitefly. An adult male predator
consumed 986 eggs or 335 nymphs and a female consumed 1210 eggs or 424 nymphs
of whitefly.

Table 26. Developmental period and sizes of life stages of Scymnus posticalis
(Mean + SD)

Life stages | Developmental period Measurement (mm)
Length Breadth

Egg 4,93 +0.75 0.38 + 0.03 0.20 + 0.024
| —instar 2.56 +0.44 0.53 + 0.05 0.17 + 0.017
Il — instar 2.86 + 0.65 1.57 +0.19 0.76 + 0.07
Il — instar 3.73+0.70 2.54+0.19 1.27 + 0.05
IV — instar 4,58 + 0.46 3.49 +0.26 1.60 +0.19
Pre — pupa 2.08 + 0.60 3.38 +0.36 1.58 +0.19
Pupa 7.30+0.77 3.53+0.35 2.10+0.22
Male 27.71 + 2.87 1.88 + 0.06 1.16 + 0.03

Adult
Female 32.57 + 3.10 2.56 +0.05 1.24 +0.03
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Table 27. Biological attributes of Scymnus posticalis Sicard

Life cycle stages Duration of development

Egg 4.9 days

Larvae (1 — 1V instar) 13.7 days
Pre — pupa 2.1 days
Pupa 7.3 days

Egg to Adult 28.0 days
Copulation period 6.8 min

Ovi-position period 23.4 days

Fecundity 15.5 eggs

3.D.4. COST REDUCTION
3.D.4.1. AGRONOMY SECTION

3.D.4.1.1. BPP(P)012: Studies on reduction in cost of production and
improvement on crop productivity for sustainable sericulture
under West Bengal conditions. (Sept., 11 to Feb., 13)

S. Rajaram (PI) and S.K. Mandal

Objective: To bring improvement in utilization of man power and natural resources
in mulberry cultivation through use of simple cost-effective tools, devices
and machines. To remove drudgery and facilitate completion of work in
time. To reduce man power requirement and cost of production. To bring
improvement on quality linked crop productivity in mulberry. To
increase income at farmers’ level for sustainable sericulture in West
Bengal.

Successfully developed an E® WM© LM k
(simple E> WM cum LM (simple Efficient Economic
Eco-friendly Weed Mower cum Lawn Mower) under the
concluded exploratory innovative study. Efficiency
Index of 20 recorded for the E* WM®© LM (simple E®
WM cum LM (simple Efficient Economic Eco-friendly
Weed Mower cum Lawn Mower) on validation. HRUE
index commensurate with the power and efficient
functioning of the machine was recorded as 20 on
validation and hence it is undoubtedly.
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3.D.4.1.2. RSRS, KALIMPONG

3.E.1.1. B-KPG (P) 016: Assessment of fertility status of RSRS farm and
progressive farmers’ fields in selected Seri villages of Kalimpong to
increase the yield and quality of mulberry (Morus spp) leaves. (Oct.,
2011 to Dec., 2012)

R. L. Ram (PI)

Objectives: To study the fertility status of soils of RSRS farm and progressive
farmers’ fields in selected Seri villages of Kalimpong. To calculate the
doses of lime requirement of soils of RSRS farm and progressive farmers’
fields in selected Seri villages of Kalimpong. To separate the clay particles
of RSRS farm soils for X-ray diffraction analysis of clay mineralogy. To
classify the farm soils of RSRS, Kalimpong.

EO01: To study the fertility status of soils of RSRS farm and progressive farmers’
fields in selected Seri villages of Kalimpong.

Morphological properties and textural class of Kalimpong soils:

At RSRS farms and farmers’ field of Kalimpong hills, soils of mulberry
plantations studied were shallow to very deep in depth; dark yellowish brown (10 YR
4/4) to brown (10 YR 5/4 and 6/4) in colour; sandy loam to sandy clay loam texture;
single grain to fine, medium, subangular blocky structure; dry semi hard, moist very
friable to friable, wet slightly sticky to sticky and wet slightly plastic consistency;
very fine to fine, few to many pores and clear to gradual smooth and wavy horizon
boundary. Light texture, poor soil structure and low consistency is due to sandstone
parent materials because, the nature and properties of soil is varied with parents
materials.

2. Chemical properties and nutrients status of soils of farms and farmers’ field:

Based on 191 soil samples analyzed, soils of RSRS farms and farmers fields
are slight to strong acidic in nature, medium to high organic carbon and nitrogen
content available whereas phosphorus and sulphur content is low to medium. The pH
of all the soils ranged from 5.0 to 6.5 and EC from 0.1 to 0.2 dSm-" respectively.
Likewise, the organic carbon, available nitrogen, phosphorus, potash and sulphur
mean in soils of RSRS farms and farmers’ fields ranged from 0.8-1.9% (OC); 432.8-
668.6 kg ha™ (N); 14.4-23.5 kg ha™ (P); 164.7-372.4 kg ha™* (K) and 9.6-15.4 kg ha™
(S) respectively.

EO02: To calculate the doses of lime requirement of soils of RSRS farm and
progressive farmers’ fields in selected Seri villages of Kalimpong.

Based on base saturation method for lime requirements, RSRS, Kalimpong soil
require 1.5 mt ha® and RSRS Annexure, Kalimpong 2.3 mt ha™ respectively. The
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lime (calcite) requires for farmers’ field varied according the exchangeable bases
which ranged from 0.6- 1.5 mt ha™

EO03: To classify the farm soils of RSRS, Kalimpong.

Based on morphological, physical and chemical properties, soil temperature
and soil moisture regime, the soils of RSRS farms and farmers fields has been
classified into Coarse loamy, mixed, Thermic, Typic Udarthents and Coarse loamy,
Mixed, Thermic, Typic Hapludepts respectively.

Conclusion: The soils of RSRS farms and farmers’ field of Kalimpong hills are
shallow to very deep in depth, light coloured, light textured, poor structure and
consistency etc. Based on 191 soil samples analyzed, soils of RSRS farms and
farmers fields are slight to strong acidic in nature, medium to high organic carbon and
available nitrogen content whereas low to medium phosphorus, potash and sulphur
content. Based on base saturation method for lime requirements, RSRS, Kalimpong
soil require 1.5 mt ha™ calcite and RSRS Annexure, Kalimpong 2.3 mt ha™ calcite
respectively. The lime (calcite) requires for farmers’ field varied according the
exchangeable bases which ranged from 0.6- 1.5 mt ha™ Soils of RSRS farms and
farmers fields has been classified into Coarse loamy, mixed, Thermic, Typic
Udarthents and Coarse loamy, Mixed, Thermic, Typic Hapludepts, respectively.

Table 28. Exchangeable bases and lime requirements of soils of farms and
farmers’ field

Sl. | Location Exchangeable bases mean[cmol (p+)kg-1] | ESP | BS Lime

No. Ca Mg Na K | Sum | CEC | (%) | (%) | (Calcite)

require-

ments at

60% BS

(mt ha)*
1 |RSRS Farm 3.6 2.1 13| 05| 75 13.6 9.3 | 548 1.5
2 |RSRS Annex 1.7 0.9 07| 04| 37 8.0 9.2 | 46.6 2.3

Farm

3 | Kharka Busty 4.0 2.8 18| 05| 90 154 | 11.6| 58.3 0.6
4 | Balukhap 3.1 25 18| 05| 79 13.6 | 13.2| 58.2 0.6
5 |Mahakaldara 2.6 0.8 13| 07| 54 10.0 | 13.0| 535 1.4
6 |Khani 2.5 1.0 09| 06| 49 9.2 9.3 | 531 1.4
7 | Gitdabling 34 15 13| 06| 6.7 122 | 10.1| 55.1 1.3
8 |Saurani 2.1 1.7 12| 08| 57 10.6 | 11.3| 54.0 1.5
9 |Dolapchand 2.5 1.9 13| 07| 6.3 114 | 11.0| 55.0 1.3
10 | Sangsay 3.3 2.0 14| 05| 71 129 | 11.0| 55.1 1.4

* Lime requirements method based on Base saturation of soil.
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4. T

RANSFER OF TECHNOLOGY

4.1. EXTENSION ACTIVITIES OF RSRSs AND RECs

4.1.1

. REGIONAL SERICULTURAL RESEARCH STATIONS

4.1.1.A. RSRS, KALIMPONG

R/
0’0

Y/
0'0

4.1.1

Y/
0'0

Testing of new mulberry variety TR-23: A total of 140 kg mulberry cuttings
were supplied to the rearers of 2 villages of Kalimpong (Mahakaldara and
Kharkabusty). Plantation is in the establishment stage.

Bivoltine seed cocoon generation programme: A total of 50 dfls of SK6 and
SK7 were reared and the cocoons were utilized for production of bivoltine dfls.
Besides, 1500 dfls of SK6 x SK7 were supplied to DoS, Ambikapur,
Chhattisgarh during August, 2012 and 5500 dfls to REC, Agartala during
October, 2012.

.B.RSRS, KORAPUT

Bivoltine seed cocoon generation programme: A total of 100 dfls of SK6 x
SK7 were reared and cocoon yield was 47.7 kg.

Post-Authorization Trial (PAT): Rearing was conducted at farmers’ field with
1800 dfls of M. Con4 x B. Con4 - 1800 dfls and 200 dfls of N x NB4D2.
Cocoon samples were sent to SCTH Malda for analysis.

4.1.1.C.RSRS, RANCHI

X/
°e

Testing of new mulberry variety S-1635: Mulberry leaf yield was 10.3 mt/ ha/
yr against the control yield of 8.8 mt/ha/yr with 16% yield gain.

Bivoltine seed cocoon generation programme: A total of 25 dfls of SK6 x
SK7 were reared and the cocoon yield recorded was 34.4 kg/100 dfls.

Testing of new silkworm hybrids: A total of 90 dfls of seven multi x bi
hybrids were tested.

D.RSRS, JORHAT

Testing of new silkworm hybrids: Three multi x bi silkworm hybrids,
M6DPC x D6PN, M6DPC x (D6PN x SK4C) and N x NB4D2 were reared
during spring and autumn and the cocoon yield was 35.8 kg, 34.4 kg and 36.9
kg/100 dfls respectively. Two bivoltine hybrids, D6PN x SK4C and NB18 x P5
reared and the cocoon yield obtained 35.2 kg/ 100 dfls and 32.9 kg/100 dfls
respectively.

Post-Authorization Trial (PAT): A total of 2500 dfls were reared by the
farmers.
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4.1.2. RESEARCH EXTENSION CENTRES (RECs)
1. REC, AGARTALA

< Bivoltine seed cocoon generation programme: A total of 155 dfls of SK6
x SK7 were reared and the cocoon yield was 45.4 kg/100 dfls.

& Post-Authorization Trial (PAT): A total of 1500 dfls of Gen2 x Gen3,
SLD4 x SLD8 and NB18 x P5 were reared at farmers level.

2.REC, AIZAWL

& Bivoltine seed cocoon generation prog.: A total of 1000 dfls of SK6 x
SK7 were reared and the cocoon yield was 47.8 kg/100 dfls.

& Testing of new silkworm hybrids: Three multi x bi silkworm hybrids,
M6DPC x D6PN, M6DPC x (D6PN x SK4C) and N x NB4D2 were reared
during spring and autumn. The cocoon yield recorded was 49.7 kg, 52.5 kg
and 50.3 kg/100 dfls respectively. Two bivoltine hybrids, D6PN x SK4C
and NB18 x P5 reared and the cocoon yield was 54.8 kg and 49 kg/100 dfls
respectively.

& Post-Authorization Trial (PAT): A total of 7000 dfls of Gen2 x Gen3,
SLD4 x SLD8 and NB18 x P5 were reared and cocoon yield was 48.4
kg/100 dfls.

3. REC, IMPHAL

< Bivoltine seed cocoon generation prog.: A total of 100 dfls of SK6 x SK7
was reared at the farm and the cocoon yield recorded was 50 kg/100 dfls.

@ Testing of new silkworm hybrids: Three multi x bi silkworm hybrids,
M6DPC x D6PN, M6DPC x (D6PN x SK4C) and N x NB4D2 were reared
during spring and the yield recorded was 53.3 kg, 54 kg and 46.7 kg/100
dfls respectively. Two bivoltine hybrids, [D6PN x SK4C and NB18 x P5
were also reared and the yield was 26.7 kg and 30 kg/100 dfls respectively.

& Post-Authorization Trial (PAT): A total of 2500 dfls of Gen2 x Gen3,
SLD4 x SLD8 and NB18 x P5 were reared.

4. REC, DIMAPUR

& Bivoltine seed cocoon generation prog.: A total of 200 dfls of SK6 x SK7
were reared.

& Post-Authorization Trial (PAT): A total of 300 dfls of Gen2 x Gen3,
SLD4 x SLD8 & NB18 x P5 were reared at farmers’ level.

5. REC, SHILLONG

< Bivoltine seed cocoon generation prog.: A total of 100 dfls of SK6 x SK7
was reared and the cocoon yield recorded was 43.6 kg/100 dfls.
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@ Testing of new silkworm hybrids: Three multi x bi silkworm hybrids,
M6DPC x D6PN, M6DPC x (D6PN x SK4C) and N x NB4D2 were reared
during spring and autumn seasons the cocoon yield was 46 kg, 48 kg and 43
kg/100 dfls respectively. Two bivoltine hybrids, D6PN x SK4C and NB18
x P5 were also reared and the yield obtained was 51 kg and 46 kg/100 dfls
respectively.

6. REC, RANGPO

@ Under the Beneficiary Empowerment Programme of CDP, a total of twenty
one training programmes were conducted in different locations during May,
July, Sept. and Nov., 2012 and 461 farmers were trained on mulberry
cultivation including nursery raising, bivoltine rearing, chawki rearing and
vanya silkworm food plants.

& Exposure visit of five days for 27 farmers were made to Regional Office,
Guwhati, Khanapara DoS farms, RMRS Boko and adjoining muga and eri-
certified villages in South Kamrup, Assam.

7. REC, MAHESHPUR RAJ:

& Testing of new silkworm hybrids : Four multi x bi silkworm hybrids,
M6DPC x D6PN, M6DPC x (D6PN x SK4C), MH1 x C. niche and N x
NB4D2 were reared during Baisakhi, Aswina and Agrahayani crops, the
yield was recorded as 45.3kg, 49.5 kg, 49.2 and 39.4 kg/100 dfls
respectively.

@ Post-Authorization Trial (PAT): In two crops, three multi x bi hybrids
M.Con.1 x B.Con.4 -2400 dfls, M.Con.4 x B. Con. 4 — 2600 dfls, N x
NB4D2 -3500 dfls were reared and the yield obtained was 49 kg, 52 kg and
41 kg/ 100 dfls respectively.

8. REC, MOTHABARI

& Promotion of bivoltine rearing: A total of 500 dfls of SK6 x SK7 were
reared by 5 farmers in 2 crops and the cocoon yield recorded was 62.3
kg/100 dfls.

& Post-Authorization Trial (PAT): In Agrahayani crop, 10,000 dfls of three
multi x bi hybrids, M.Con.1 x B. Con. 4 -3000 dfls, M.Con.4 x B.Con. 4 -
5000 dfls and N x NB4D2-2000 dfls were reared and the yield obtained was
49.8 kg, 53 kg and 45 kg/ 100 dfls respectively. In Falgooni crop, three
multi x bi hybrids, M.Con. 1 x B. Con4 -6000 dfls, M. Con. 4 x B. Con. 4-
3000 dfls and N x NB4D2 -2000 dfls were reared and the cocoon yield
obtained was 50 kg, 55 kg and 45.5 kg/ 100 dfls, respectively. In bi x bi,
Gen 2 x Gen 3- 5000 dfls and NB 18 x P5- 500 dfls were reared and the
cocoon Yyield obtained was 63 kg and 60.3 kg/100 dfls respectively.
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9. REC, KAMNAGAR

@ Post-Authorization Trial (PAT): In Agrahayani crop, three multi x bi
hybrids, M. Con.1 x B. Con. 4 -3000 dfls, M. Con.4 x B. Con. 4 - 5000 dfls
and N x NB4D2-2000 dfls were reared and the yield obtained was 53 kg, 55
kg and 46 kg/ 100 dfls, respectively. In Falgooni crop, multi x bi hybrids,
M. Con.1 x B. Con. 4 -6000 dfls, M. Con.4 x B. Con. 4 — 2000 dfls and N x
NB4D2 -2000 dfls were reared and the cocoon yield obtained was 59 kg, 64
kg and 47 kg/ 100 dfls respectively and two bi x bi hybrids, Gen3 x Gen2-
1000 dfls, NB18 x P5-500 dfls were reared and the cocoon yield obtained
was 71 kg, and 68 kg/ 100 dfls respectively.

& Testing of new silkworm hybrids: Three multi x bi hybrids, M6DPC X
D6PN, [M6DPC x (D6PN x SK4C)] and N x NB4D2 were reared and the
yield recorded was 50.6 kg, 52.8 kg and 46.7 kg/100 dfls respectively. Also,
two multi x multi hybrids, MH1 x C. nichi and N x M12W were tested and
the yield recorded was 35.5 kg and 28.4 kg/100 dfls respectively.

10. REC, DEORAGH

@ Testing of new silkworm hybrids: Two bi x bi hybrids, D6PN x SK4C
and NB18 x P5 were reared and the cocoon yield was 51 kg and 44 kg/100
dfls respectively.

& Post-Authorization Trial (PAT): During spring crop, three multi x bi
hybrids M.Con.1 x B.Con. 4 -1800 dfls, and N x NB4D2 -200 dfls were
reared and the cocoon vyield obtained was 35.4 kg and 32.9 kg /100 dfls
respectively.

11. REC, BADEMARANGA

& Bivoltine seed cocoon generation programme: A total of 100 dfls of SK6
x SK7 were reared and the cocoon yield was 40 kg/100 dfls.

& Studies on the efficacy of bed disinfectant Sericillin: A total of 12000
dfls were tested by 10 farmers in 4 crops and the cocoon yield was 48
kg/100 dfls against the control yield of 44 kg with 9.3% gain over the
control.

12. REC, GUMLA

@ Bivoltine seed cocoon generation programme: A total of 800 dfls of SK6
x SK7 were reared at the farmers’ level and the cocoon yield was 30 kg/100
dfls.

& Post-Authorization Trial (PAT): Two multi x bi hybrids, 2250 dfls of M.
Con. 4 x B.Con.4 and 100 dfls of N x NB4D2 were reared at the farmers
level.
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13. SUB- REC, RAJMAHAL

@ Bivoltine seed cocoon generation programme: A total of 50 dfls of SK6 x
SK7 were reared at farm level and the cocoon yield was 41 kg/100 dfls.

@ Post-Authorization Trial (PAT): Three multi x bi hybrids and two bi x bi
hybrids, 3000 dfls of M. Con.1 x B. Con.4, 4000 dfls of M. Con.4 x B.
Con.4 and 5000 dfls of N x NB4D2 were reared during autumn crop and
the cocoon yield obtained was 59 kg, 61 kg and 43 kg/100 dfls respectively.
In bi x bi, 400 dfls of Gen2 x Gen3 and 200 dfls of NB18 x P 5 were reared
during spring crop and the cocoon yield was 90 kg and 62 kg/100 dfls
respectively.

14. SUB-REC, BHANDRA
& Bivoltine seed cocoon generation programme: A total of 400 dfls of SK6
x SK7 were reared at farmers’ level.

& Raising of HYV saplings: A total of 5000 saplings each of S-1635 and S-1
were raised for supply to the farmers.

OTHER ACTIVITIES
Table 29 A. Programme under CPP and CDP

Sl. | Name of the centres | Awareness Prog. Farmers Exposure visit
No. (Participants) training. (Participants)
(Participants)

1. RSRS, Jorhat - 3(76) -

2. REC, Mothabari 1(83) 3(160) 7(250)

3. REC, Rangpo - 21(461) 1(27)

4. REC, Aizawl - 2(100) 6(192)
Table 29 B. Farmers’ Trained through FFS
Name of the centre Trained under Name of the Trained under

FFS centres FFS

CSR&TI 267 Bademaranga 228
Ranchi 240 Deogarh 262
Jorhat 47 Rangpo 92
Kalimpong 103 Aizwal 70
Koraput 153 Imphal 80
Mothabari 621 Dimapur 65
Kamnagar 61 Shillong 127
Rajmahal 686 Agartala 47
M.P.Raj 378 Gumla 83
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Table 29 C. Supply of cuttings/ saplings and farm rearing
Centres Supply of mulberry Farm/Farmers’ Rearing Revenue
Saplings | Cuttings | Dfls. reared | Cocoon yield e‘a;zgd
(Nos) (mt) (No.) (kg)
RSRSs
Kalimpong 10000 50 - 24750
Koraput 10000 100 47.0 2866
Ranchi - 4.6 25 8.6 1676
Jorhat - - 100 215 19261
RECs
Mothabari - 3.8 500 3114 33986
Kamnagar 31,200 - - - 46800
Rangpo - - - - -
Deogarh - - - - -
Bademaranga - - 50 20.0 6828
M.P.Raj - - -
Gumla 5000 800 380.0 22012
Aizawl - - 1000 478.0 10000
Agartala - - 155 71.2 16790
Shillong - - 100 46.7 10770
Imphal - - 100 50.0 12700
Dimapur - - 200 49.5 9900
REC (Sub units)
Rajmahal 5000 0.83 50 20.50 7593
Bhandra 10000 - - - 14213
Total: 71200 9.23 3230 1504.5 281034
A\
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Table 29 D. Extension Communication Programe, HRD and Expansion of
improved mulberry varieties by different Units under CSR&TI,

Berhampore

Extension Communication Prog.

HRD

New mulberry area increased

with HYV
Name of the Resh A
unit osnam | AWare- - - gl . | AV. | TTP/ | Farmers | Area .
Krishi ness da Exhibition Pro FTP (Nos) (ha) Variety
Mela Prog. Y 9-
CSRTI,
Berhampore 1(275) | 9(402) | 1(25) | 4(1388) | 1(56) 7 275 | S-1635
RSRS, 3
Koraput 1(205) | 4(177) | 3(176) | 3(176) (176) 4 (50) 5 25 S-1635
RSRS, Ranchi | 1(120) | 3(110) | 3(85) 3(150) | 2(75) | 3(10) 5 25 S-1635
RSRS, BC259,
Kalimpong 1(100) | 6(189) | 2(78) 2(334) | 2(56) | 2(36) 8 25 TR-23
RSRS, Jorhat | 1(210) | 3(167) | 2(135) | 3(900) (135) 3(37) 12 25 S-1635
REC, 5
Mothabari 5(332) | 5(271) | 4(172) (341) 5(136) 20 4.2 S-1635
REC, 6(261) | 5(201) | 5(253) | .S | 6@259) | 22 | 401 | s-1635
Kamnagar (216) '
. 44 4
REC, M.P.Raj (197) 4(295) | 4(295) (196) 3(167) 1" 3.0 S-1635
REC(SU), 6
Rajmahal 5(322) | 6(366) | 4(248) (366) 5(327) 15 6.12 | S-1635
REC, Gumla 3(119) | 3(141) 3(130) (127) 5(237) 5 25 S-1635
REC, Deogarh 3(149) | 3(178) 3(178) 3(78) | 5(185) 5 25 S-1635
REC, 3
Bademaranga 3(90) | 3(155) 3(155) (155) 5(150) 5 25 S-1635
BC259,
REC, Rangpo 3(85) 3(89) 3(184) 3(86) | 5(175) 5 25 K
osen
REC, Aizwal 3(193) | 3(240) | 3(193) (220) 3(127) 5 25 S-1635
REC, Agartala 3(700) | 3(89) 3(620) (181) 3(92) 5 25 S-1635
REC, Shillong 4(189) | 2(92) 3(128) | 2(86) | 3(154) 5 25 S-1635
REC, Imphal 4(136) | 4(155) | 3(145) (132) 3(113) 5 25 S-1635
REC, Dimapur 3(82) 3(61) 3(61) 3(82) | 3(50) 5 25 S-1635
REC(SU),
Bhandra - - 5 25 S-1635
Through
Kishan - - 28 11.62 | S-1635
Nursery
fiﬁ‘»??@
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5. HUMAN RESOURCE DEVELOPMENT (TRAINING COURSES)
5. A. STRUCTURED TRAINING COURSE
5.A.1. Post Graduate Diploma in Sericulture (Mulberry):

Duration: 15 months

N. K. Saha (upto 10.07.2012) and L.M. Saha (from 11.07.2012)

Objective: Development of technical personnel from the fresh/ deputed by different
State Governments, NGOs to meet the requirement of sericulture industry.

A batch of 20 candidates of the session 2011-12 successfully completed
PGDS course by 30" Sept., 2012 and the next batch comprising 27 candidates
(Session 2012-13) are undergoing training. The course is affiliated to the University
of Kalyani.

Details of Structured training course conducted

Sl Sponsoring agencies No. of candidates
No. Completed the course | Started the course
by 30" Sept., 2012 from July, 2012
1. Govt. of Manipur 5 10
2. Govt. of Meghalaya 8
3. Govt. of Nagaland 6
4. Govt. of Jammu & Kashmir 1 -
5. Govt of Sikkim - 5
6. West Bengal (Direct) -
7. Madhya Pradesh (Direct) - 1
Total 20 27

5.B. NON- STRUCTURED TRAINING COURSE
5.B.1. MDP/ SUP Training Prog.:

Duration: 5 - 10 days
R.K. Saha

Objectives: To orient and skill updating the knowledge of scientists/officers/officials
of CSB/DOS with reference to need-based technologies recently developed by
this research institute for its effective translation in the field of their respective
states for promotion of enterprise to achieve the target. To impart practical
training to the lead farmers about application of sericulture techniques in their
enterprise.
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With this very specific objective Management Development Programme
(MDP) for officers/Scientists/technical staff of CSB and DOS and Skill Updating
Programme (SUP) for farmers was initiated under Central Sector Scheme (Training
Initiative, code 2109). A total of 179 and 270 candidates have undergone training
under MDP and SUP in different disciplines as appended below:

Details of MDP courses conducted

Name of the course Duration Persons trained (Nos)
(Days) | CSB | DOS | NGO| Total
Orientation Training Prog. “On 6 5 16 -- 21
rearing technology, Vermicompost,
compost and green  manure
preparation” for officers of DOS/CSB
Total 5 16 - 21
Details of SUP courses conducted
Name of the course Duration Persons trained (Nos)
(Days) CSB| DoS | NGO| Total

Mulberry varieties and cultivation 05 -- 23 - 23
technique
Chawki rearing techniques 10 -- 09 -- 09
Late age rearing, shoot feeding, 10 -- 15 - 15
moulting care and mounting
Integrated disease and pest 06 -- 25 - 25
management components and concepts
Integrated  Nutrient ~ management 06 -- 24 - 24
components and concepts

Total -- 96 -- 96

5.C. Integrated skill development scheme (ISDS):
Duration: Nov, 2011 to Oct., 2016

Scientist associated: Dr. (Mrs) Jalaja S. Kumar, Dr. G. K. Chattapadhy Sci-C
(up to 10.07.2012) and Dr. L.M. Saha, Sci.-C (from 11.07.2012)

In view of the urgent need to upgrade the skills of textile workers and to develop
competitiveness in the textile industry, the Ministry of Textiles, Govt. of India has
launched Integrated Skill Development Scheme (ISDS) wherein Central Silk Board has
been included as an implementing agency. At this Institute, the ISDS envisages to train
youth/ women in the fields of mulberry cultivation, commercial silkworm rearing,
cocoon handicrafts, silk reeling & spinning and skill updating of extension agents.
The trainees will be identified and selected through interview in consultation with the
local government bodies. The programme was conducted in free of cost and
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accordingly all the selected candidates were provided free boarding and lodging. They
were also paid their actual travel expenses and wage compensation during training
period. The duration of the training period was 15 days.

Objectives: To train and motivate rural/semi-urban youth/women for developing
employable skill in them to start sericulture based enterprise. To empower the
rural youth/women with entrepreneurial and management skill. To address
the shortage of trained manpower and to tap the huge employment potential.

Details of ISDS courses conducted

Sl Name of the course Duration Sponsoring Persons

No. (Days) authority trained

1 Skill updating of Extn. Agents 15 Through interview 15

2 | Cocoon handicraft 15 | In  consultation 15

— with  the local

3 | Mulberry cultivation 15 government 15

4 Commercial silkworm rearing 15 bodies. 18
Total 63

5.D. AD-HOC TRAINING PROGRAMMES CONDUCTED ON THE REQUEST OF
DIFFERENT AGENCIES

Jalaja S. Kumar, G. K. Chattapadhy (upto 10.07.2012), L.M. Saha (from
11.07.2012) and R. N. Dutta

Details of Ad-hoc traing programme conducted

Sl Course Duration | Sponsoring authority Persons
No. (Days) trained
1 On job training 2 weeks Principal, Dinabandhu 09 (B. Sc.
Andrews college, students)
Goria, Kolkata
2 Silkworm rearing 5 days ATMA, Supaul, Bihar | 23 (Farmers)

5.E. VISIT OF STUDENTS FROM UNIVERSITIES/ COLLEGES/ SCHOOLS /
ORGANIZATIONS AND FARMERS FOR AN EXPOSURE TO MULBERRY
SERICULTURE

A total of 544 students and 235 farmers along with escorts were exposed to
sericulture activities during 2012-13 at this Institute to acquire knowledge on latest
technologies developed by this Institute.
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VISIT OF STUDENTS AND TEACHERS/ ESCORTS
Sl Date Sponsored by Persons
No. (Nos)
1 08.05.12 | CTR&TI, Ranchi. 12
2 07.08.12 | The God Shepherd Mission School, Barisha, Kolkata, 54
WB.
3 06.10.12 | The Shikhayatan School, Lord Sinha Road, Kolkata, WB. 47
4 12.10.12 | Barasat Govt. College, Barasat, North Kolkata, WB. 11
5 01.11.12 | G.D.Birla Centre for Education & Mahadevi Birla 28
Sisuvihar, Kolkata.
6 02.11.12 | Ashok Halls Girls Higher Secondary School, Kolkata, 22
West Bengal.
7 02.11.12 | Mahadevi Birla Sisuvihar, Kolkata, West Bengal. 07
8 14.12.12 | Surendra Nath College, Dept. of Zoology, Kol.-09, WB. 64
9 27.12.12 | Makhla Devi Vidyaniketan for girls, Uttarpara, Hoogly, 34
WB.
10 | 16.02.13 | Kendriya Vidyalaya, Berhampore, West Bengal. 114
11| 11.03.13 | K.N.College, Berhampore, Murshidabad, West Bengal. 72
12 | 13.03.13 | K.N.College, Berhampore, Murshidabad, West Bengal. 41
13 | 30.03.13 | The Cathedral Bidya School, Lonavala, Pune. 38
Total 544
DETAILS OF VISIT OF FARMERS WITH ESCORTS
Sl Date Sponsored by Persons
No. (Nos)
1 02.07.12 Office of the Asstt. Director of Seri, Keonjhar, Odisha. 16
2 31.07.12 District Sericulture Office, Suri, Birbhum, West Bengal. 11
3 13.08.12 Directorate of Sericulture, Kalimpong, Dareejling, WB. 27
4 01.09.12 Assistant Director of Industries (Seri), Purnia, Bihar. 34
5. 01.11.12 Mulberry & Eri Silk Dev. Project, Kishanganj, Bihar. 32
6. 19.11.12 Directorate of Sericulture, Govt. Of West 15
Bengal,Siliguri, West Bengal.
7. 26.11.12 Sericulture Training Institute under the Directorate of 09
Sericulture, Govt. Of West Bengal, Berhampore,
Murshidabad, West Bengal.
8. 27.12.12 Sri Rupak Roychoudhury and Associates. 06
9. 16.01.13 District Sericulture Office, Suri, Birbhum, West Bengal. 21
10. | 16.02.13 Assistant Development Director (Resham) under 43
Directorate of Industries (Seri), Purnia, Bihar.
12. | 12.03.13 Mulberry & Eri Silk Dev. Project, Kishanganj, Bihar. 21
Total 235
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5.F. TRAINING/ WORKSHOPS ATTENDED BY THE SCIENTISTS

Institute/ Place Subject Duration Participants
Training conducted for scientists | Science Policy and | 11" -22™ | Zakir  Hossain,
by the DST, New Delhi at | Management Feb., 2013. | Sci-C
Management Development | Competencies
Institute, Gurgaon Haryana.
UGC- Network Resource Centre | XXVI-Winter 8"-22" | Mrs. N. Lalitha,
in Biological Sciences (UGC- | School on “Plant | Oct.,2012 | Sci-B
NRCBS), Madurai  Kamaraj | Cell Culture”
University, Madurai, Tamil Nadu.
Corporate & Enterprise | Training the | 11"-15" | Dr.S
Development Cell, Central Silk | Trainers’ program | Sept.,2012 | Chattopadhyay,
Board, Bangalore. Sci-C
Regional Office, Central Silk | Training prog. on | 18"-19" |[Smt C. Maji,
Board, Kolkata, West Bengal. RTIAct, 2005 Dec.,2012 | Scientist- D
Central Sericultural Research and | Training of RFD | 31.08.12 | Dr. M. D. Maji,
Training Institute, Berhampore. Nodal Officers Sci-C and

R. L. Ram, Sci-B

DST, New Delhi at Management | Science Policy and | 11™—22" | Zakir ~ Hossain,
Development Institute, Gurgaon, | Management Feb., 2013 | Sci-C
Haryana. competencies.
C&ED Cell, Central Silk Board, Training the 11"-15" | Dr. Jalaja S.
Bengalore. trainers prog. Sept.,2012 | Kumar, Sci-C
Dy. Director, Textiles (Seri.), Suri, | Workshop cum 14™-15" | Dr. A. K. Misra,
Birbhum, West Bengal, at | Seminar. March, Sci-C, Dr. Ranjit
Kanupur (Under Nalhati TSC) and 2013 Kar, Sci-C

Mollarpur (Under Mollarpur GC)
to acquaint the sericulturists with
the latest technologies.

5.G. TRAINING PROGRAMMES COORDINATED / CONDUCTED

Institute / Place Subject Duration Coordinator
Deep Narayan Singh | Resource Dev. Prog. | 28" | Dr.S Chattopadhyay,
Regional Institute of Co- | (RDP) of the Directorate | Jan.- | Sci-C on behalf of the
operative ~ Management, | of Handloom & 31 C&ED Cell, CSB,
Shastri Nagar, Patna. Sericulture, Govt. of | Feb., | Bangalore.
Bihar. 2012
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6. AWARDS AND RECOGNITIONS 0

6. A.ISO 9001-2008 Award

CSR&TI, Berhampore has been accredited with SO 9001-2008
Certificate on 17t January, 2013.

1SO 9001:2008

6.B. Ph.D. Award A9
Awarded Ph.D. degree to Smt. Manoja Patnaik, Scientist-C, Entomology
Section of the Institute by the University of Kalyani, Kalyani, West Bengal in
Sept., 2012.

7. COLLABORATIVE RESEARCH PROJECTS & ROGRAMMES WITH
OTHER INSTITUTES /ORGANIZATIONS

7. A. DBT funded: Collaboration with CCMB, Hyderabad.

7. A.l. PIG-3441: Development, validation and utilization of SCAR marker(s)
for powdery mildew (Phyllactinia corylea) resistance in mulberry. (Nov.,
2009 to Aug., 2013) (Sanction No. BT/PR11675/ PBD/19/ 196/2008 dated
12.10.2009)

B. B. Bindroo (PI), R. Banerjee, S. Chattopadhyay and S. Sarkar (JRF)

Objectives: Development of SCAR marker(s) linked to resistance response to
powdery mildew. Validation of the developed SCAR marker(s) for their
stability/ inheritance using powdery mildew specific mapping progenies.
Testing the validated SCAR marker (s) for their potential utility as efficient
selection markers in MAS approach based disease resistance breeding.

At the Institute: Development of powdery mildew specific segregating
progeny. Development of advance breeding lines by transfer of resistant trait
to commercial cultivar for MAS based breeding approach. Evaluation of both
segregating population and advance breeding lines for powdery mildew
resistance and associated features for SCAR validation and utilization
potential assessment.

Evaluation of powdery mildew specific segregating pseudo F, (Fi)
populations for resistance:

Powdery mildew specific segregating population (about 260) derived from
the crosses of Vientnam-2 (resistant donor) with Kolitha-9, Philippines and Xuan-9
(susceptible recipients) was established in the experimental field of the Institute in
ARBD for validation of putatively developed SCAR markers and associated
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inheritance study. Disease reactions were scored six rounds coincided with the
Aghrayani (Oct.— Nov.) and Falguni (Jan.-Feb.) commercial silkworm rearing seasons
of West Bengal over three consecutive years (2010-2012) to get the stable expression
of powdery mildew. Disease severity index (DSI) across the progenies ranged from
1.7 to 39.9. DSI variation of progeny of Philippines x Vietnam-2 was maximum with
around 6 fold, followed by Xuan-9 x Vietnam-2 (~4 fold) and Kolitha-9 x Vietnam-2
(~3.5fold) (Table 30).

The overall nature of cumulative DSI values of three segregating progenies
exhibited normal distribution (Fig. 6). Segregation pattern of Kolitha-9 x Vietnam-2
and Philippines x Vietnam-2 descendents fitted well with 3:1 (susceptible: resistant),
while, progenies of Xuan-9 x Vietnam-2 followed 1:1 segregation.

Table 30. Disease severity index of powdery mildew specific segregating

progenies.
DSl Progeny based on disease reaction
(No.)
Parents Mean Range R MR | MS S Total
Vietnam-2 0.30 0.01-1.3 - - -
Kolitha-9 28.8 | 27.4-34.6 - - -
Philippines 30.9 34.1-405| - -
Xuan-9 279 | 29.2-34.7 - - -
Progenies
Kolitha-9 x Vietnam-2 19.0 5.2-30.1 2 7 29 9 47
Philippines x Vietnam-2| 20.6 1.7-39.9 2 13 43 25 83
Xuan-9 x Vietnam-2 20.6 2.02-32.8 1 12 89 28 130
LSD (P 0.05) 2.64

Data are mean of six seasonal observations with three replications per progeny per season. R=
resistant, MR=moderately resistant, MS=moderately susceptible and S= susceptible.
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Fig.6: Pooled disease severity index based frequency distribution of pseudo-F2 progenies derived from three
powdery mildew specific segregating progenies [Eleven DSI value classes that are increment of 5 units per class
during natural epiphytotics of powdery mildew]
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Defense associated micro-morphological and biochemical evaluation across
the progenies indicated significant variability supported the contrastness of selected
parental lines/ progenies for the study. Among the tested 8 traits, DSI values showed
strong association with total phenol (r = - 0.74; p > 0.01) and trichome density (r= -
0.77; p> 0.01; Fig. 7 a,b).
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Fig.7: Association of powdery mildew disease severity index with a) polyphenol content and b) trichome density.

Additionally, about 30 contrast responsive selected progenies to powdery
mildew were analyzed through 20 each of RAPD and ISSR primers (Figure 8). Nine
RAPD and 11 ISSR primers produced 56 and 114 polymorphic bands, respectively.
Three primers each from two groups were selective for resistance/ susceptible
response (Table 31).
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Fig. 8. DNA amplification profiles of selected mulberry progeny employing ISSR primer UBC-880.
Lanes 1-8 resistant, lane 9 -14 susceptible progenies and M markers and arrow marks: polymorphic band.
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Development of advance breeding lines for possible use in MAS based
selection: Efforts were made to transfer resistance trait of Vietnam-2 to S-1
(powdery mildew susceptible) to test the utility potential of developed / validated
SCAR markers for possible MAS base advancement.

Table 31: Three each of promising RAPD and ISSR primers polymorphic to
powdery mildew specific contrast responsive progenies.

Primer Sequence Polymorphic |Polymorphism

bands/ No. (%)

A OPC-5 5’-GATGACCGCC-3’ 11 63
% OPC - 16 5’-CACACTCCAG-3’ 10 57
ad OPC-19 5’-GTTGCCAGCC-3’ 9 53
UBC -880 5’-GGAGAGGAGAGGAGGA-3’ 7 42

& | UBC-809 5’-(AG)8G-3’ 9 47
2 ['uBc-815 5’-(CA)8T-3’ 5 43
Average of 9 RAPD 8.7 52.2
Average of 11 ISSR 7.0 44.0

Subsequently, randomly selected progeny ~ 120 Nos. was established in
ARBD during 2011 and three round evaluation of powdery mildew disease reaction,
foliage biomass along with 10 other associated morphometric traits were evaluated.
Data showed introgression of powdery mildew resistance to 8 lines with average of
about 6.2 fold increment over susceptible (S-1) parent; two of them exhibited 15-
21% higher leaf biomass potential over commercial cultivar S-1 (Table 32).

Table 32: Powdery mildew disease severity index and leaf biomass of selected
lines derived from the cross of S-1 with Vietnam-2.

Parent / DSI Leaf mass % increase
progeny (kg plant™) over S-1
15-08 4.78 0.14 -
15-10 2.14 0.26 15
15-12 2.40 0.19 -
15-28 2.74 0.22
15-22 5.82 0.28 21
15-32 5.73 0.17 -
15-40 3.73 0.15 -
15-45 6.67 0.12 -
Resistant (V-2) 0.83 0.19
Susceptible (S-1) 26.54 0.23
LSD (P 0.05) 1.7 0.085
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Data are mean of three seasonal observations with three replications per
progeny/ parent per season. In CCMB, 13 SCAR primer pairs were initially validated
with 29 reference panel (resistance / susceptible germplasm) and then tested on 143
genotypes used in earlier project. The putative SCAR primers showed high positive
association with phenotypic powdery mildew resistance response in two cases and
with susceptible disease reaction in one case. Validation process of segregating
powdery mildew specific progenies with these three SCARs and some mulberry
specific geneic SSRs are under progress.

7.A.2. Development of DNA marker based genetic linkage map of mulberry and
QTL analysis for agronomically important planta traits. (March, 2011 to
Feb., 2014) (Sanction No. BT/PR11872/PBD/ 19/ 200/2009; 16.03.2011; in
collaboration with CCMB- Hyderabad)

R. Banerjee (P1), S. Chattopadhyay and D. Biswas (JRF).

Generalized objectives: Development of mulberry specific SSR markers for genetic
studies. Extensive phenotyping of the mapping population derived from
‘Mysore local X V-1’ for agronomically important planta traits and major
foliar diseases. Construction of reasonably dense molecular linkage map and
identification of major QTLs for important phenotypic traits. Development of
third generation population utilizing promising progeny lines.

At the Institute: Extensive phenotyping of the mapping population for
various agronomical traits and responses of important  foliar diseases.
Identification/crossing of some promising progeny plants for possible trait
refinement and/or mapping validation.

A segregating mapping populations (150) derived from cross of two cultivars
Mysore local x V-1 were established in ARBD in five blocks each with two sets of
parents. In planta characterization of morpho-agronomic traits across the population
showed significant variability. Continuous frequency distribution was observed for 6
out of 11 quantitative traits, of which, lamina length, lamina width, petiole length and
shoot number were noteworthy. Segregations of aforementioned traits were
transgressive over better parent (Fig. 9).

Significant heterosis in the traits was also observed (Table 33). Mximum high
parent heterosis was observed in lamina width (61.2%), followed by shoot number
(22.8%). While, moderate levels of HP heterosis were observed for primary shoot
length (8.8%), petiole length (8%), lamina length (7.6%) and petiole width (6.1%).
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Besides,

Table 33: Heterosis in agronomical parameters in progeny derived from the
other important agronomic traits while evaluated for different parameters (Table- 34).

Obtained results indicated >25% increment over better parent (V-1) in the high-
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yielding group in leaf biomass (27%), petiole width (26.4%) and shoot length (21.7%)
respectively and lamina width (78.3%) recorded the maximum increase.

Table 34: Leaf mass and agronomical features of selected progenies with
contrasting foliage yield and associated parameters derived from the
cross of Mysore local x V-1.

Parent/Progeny LM LA SL SN PL PW LL LW
Parent
Mysore local 2421 854 923 5.3 197 021 523 4097
V-1 3456 1357 1052 64 263 025 10.17 548
High foliage mass (HY)progeny
2353 4279 1503 1275 7.3 3.0 023 122 9.2
2307 509.7 159.0 1294 7.6 35 034 133 1138
1675 4552 1437 1189 71 2.9 053 11.2 8.5
2241 481.1 1210 1534 94 2.9 0.27 109 9.2
750 5555 170.7 1276 9.6 2.8 029 119 102
Mean 4389 1485 1280 8.1 3.1 032 120 9.8
Low foliage mass (LY) progeny
2417 1375 1320 1124 6.6 2.3 0.21 9.5 7.5
1923 165.3 101.3 1114 4.1 2.7 0.22 10.0 8.1
772 1319 66.7 1158 4.7 3.0 0.18 9.3 7.7
371 139.6 118.7 89.6 5.2 2.5 0.20 8.5 8.2
Mean 1645 963 974 55 2.5 0.21 9.5 7.8
LSD0.05) 106.7 131 252 17 0.7 0.2 11.5 3.4
tvalue HY VS. ** ** ** ** ** ** ** **

LY.

** denotes P<0.01 [LM: Leaf mass ((g plant™), LA: Leaf area (cm?), SL: Shoot length (cm), SN: Shoot
number (no), PL: Petiole length(cm), PW: Petiole width(cm), LL: Lamina length(cm), LW: Lamina

width(cm)].

Additionally, parental DNA (Mysore local and V-1) was analyzed with 10
mulberry specific SSRs. Three SSRs (SR-1, 2 and 6) showed polymorphism between
two parents (Fig. 5a). Analysis of selected progeny lines with these three SSRs is
under progress. Besides, DNA fingerprinting of two parents along with 6 progenies
each with high/low yielding groups were conducted with RAPD and ISSR primers.
Out of 20 RAPD primers tested, 5 produced distinct polymorphic banding patterns
(data not shown.). Similarly, 5 out of 20 tested ISSR primers produced 58
polymorphic markers with 21.55 markers per primer (Fig.10 a,b).
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M 1212121212 1212

M12345678 91011121314

Fig.10: DNA amplification profiles of a) parental line Mysore local (1) and V-1 (2) with 7 SSR primers
[SR-1 to SR-7] and b) contrast responsive progenies for leaf yield using ISSR primer UBC-880
[M: Marker, 1:ML, 2:V-1, 3-8: low and 9-14: High yielding progenies]
Further, evaluation of two major leaf spot diseases i.e. Xanthomonas leaf spot
(XLS) and Myrothesium leaf spot (MLS) have been conducted their respective peak
season of incidences (XLS: June /Shravani, 2012 and August/ Bhaduri, 2012; MLS:
July-August/ Bhaduri, 2012 and Sept.-Oct./ Asiwna, 2012) under natural inoculums.
Significant variabilities of disease severity values were observed for XLS (DSI range:
4.6 to 38.8) and MLS (DSI range: 4.1 to 31.6). The segregation pattern of MLS
severity fits well with Mendalian ratio of 3:1 (susceptible: resistant) suggesting
monogenic control of the resistant trait; while, XLS segregation was continuous and
therefore seems polygenic in nature. Controlled crossing prog. has also been
undertaken for trait refinement during Jan.- Feb., 2012 and 2013 utilizing 5 identified
promising lines based on foliage yield as well as disease resistance to XLS and MLS
through sib-mating and backcross breeding.

In CCMB, parental polymorphism has been completed with 75 mulberry
specific SSRs, which have identified ~28 polymorphic SSRs useful for mapping.
These are presently under use to generate segregation data for the mapping progenies.
Besides, few robust QTLs for two leaf traits are under progress using CSR&TI
Berhampore generated phenotyping data.

7. B. CSB funded: Collaboration with CSGRC, Hosur

7.B.1. AIE 3454: Evaluation of elite bivoltine silkworm germplasm under
different agro-climatic conditions: All Silkworm Germplasm Evaluation.
Prog. (Phase Il) (Sept., 2011 to Aug., 2014) (Net Working Project)

M. K. Singh (PI) and T. Dutta (Biswas)

Objectives: To identify the suitability of Bivoltine silkworm Germplasm for specific
agro climatic area. To identify the Bivoltine Silkworm Germplasm, which
have a wide adaptability to varied climatic condition. To identify the
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potential germplasm as parent for silkworm hybridization programme
suitable for different agro climatic condition.

During autumn (Nov., 12), maximum larval weight (45.2g.) was recorded in
BBE-216 and maximum ERR% (90.4) in BBI-348. However, other economical
characters showed highest value in BBE-263 i.e., Single Cocoon wt. (1.83g.), Single
Shell wt. (0.373g.) and Shell % (22.4). During spring (Feb.,-March, 13) maximum
larval weight (45.4 g) was recorded in BBE-263, ERR% (98) in BBI-329 followed by
the local control (96). Accession No. BBI-263 registered the highest single cocoon wt.
(0.29 g) followed by BBI-338 and BBI-348 (0.28 g). However, highest shell% (21.6)
was recorded in National control (Table 35A & 35B).

Table 35 A. Rearing performance of genetic resources during Autumn season.

Sl. Accession Weight of 10 ERR% Single Single Shell %
No. No. mature larvae cocoon shell
@ wt (9) wt (9)
1 BBE-164 42.500 64.00 1.66 0.320 19.29
2 BBE-329 40.830 66.40 1.56 0.287 17.30
3 BBE-268 44,395 65.20 1.77 0.360 21.68
4 BBE-202 41.920 65.20 1.75 0.347 20.90
5 BBE-266 42.840 62.00 1.77 0.355 21.36
6 BBE-225 39.290 63.20 1.58 0.309 18.62
7 BBI- 338 40.680 63.20 1.80 0.367 22.12
8 BBE- 263 42.045 54.40 1.83 0.373 22.44
9 BBE-216 45.160 78.40 1.76 0.352 21.22
10 BBI-348 41.230 90.40 1.72 0.345 20.79
11 Local control 40.825 70.40 1.63 0.310 18.68
12 National control 37.925 55.20 1.45 0.300 18.09

Table 35 B. Rearing performance of genetic resources during spring season.

Sl. Accession No. Weight of 10 ERR% Single Single Shell %
No. mature larvae cocoon Shell wt

)] wt (9) @
1 BBE-164 35.794 68.40 1.23 0.217 17.59
2 BBE-329 35.995 98.00 1.39 0.232 16.69
3 BBE-268 37.163 89.20 1.31 0.253 19.26
4 BBE-202 36.218 63.20 1.37 0.239 17.41
5 BBE-266 NOT HATCHED
6 BBE-225 35.228 69.60 1.22 0.235 19.19
7 BBI- 338 38.804 64.00 1.36 0.286 21.97
8 BBE- 263 45.435 77.60 1.54 0.292 18.98
9 BBE-216 40.408 76.40 1.34 0.247 18.49
10 BBI-348 42.295 88.40 1.44 0.284 19.77
11 Local control 38.875 96.00 1.44 0.253 17.58
12 National control 36.290 62.40 1.27 0.273 21.58
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7.C.1. AIB 3491: Post Authorization trials of silkworm hybrids in Eastern and
North Eastern India. (Sept., 12 to Dec., 2014) [with NSSO & CSTRI, Bangalore]

N. Suresh Kumar (PI), G.K. Chattopadhyay and ICs of respective test centres.
Objective: To popularize authorized hybrids in Eastern and North Eastern India.

During Agrahayani crop, total 75550 dfls of Multi x Bi were distributed
among 807 farmers of West Bengal and Jharkhand states. An average cocoon yield of
62.9 kg, 65.5 kg and 55.3 kg/100 dfls was obtained in M. Con.1 x B. Con.4, M.
Con.4 x B. Con.4 and N x NB4D2 (control), respectively.

Table 36. Rearing performance of multi x bi hybrids under PAT during
Agrahayani crop

Sl Name of the test centre No. of farmers No. of dfls Yield/100 Yield range
No. dfls (kg)
M.Con.1 x B.Con.4
1 REC, Kamnagar 30 3000 66.28 66.6~70.7
2 Sub REC, Rajmahal 14 700 70.54 65.0~77.5
3 REC, M. P. Raj 16 800 54.88 48.6~58.5
4 REC, Mothabari 23 3000 62.66 57.5~65.0
5 DoT (Seri) MSD 17 1700 60.63 52.0~67.5
6 ZSSO Malda 17 1650 63.98 53.0~69.5
Total/ Average 124 11150 62.89
M.Con.4 x B.Con.4
1 REC, Kamnagar 50 5000 68.80 60.6~70.7
2 Sub REC, Rajmahal 25 2000 72.76 68.8~78.8
3 REC, M. P. Raj 19 1000 60.78 65.0~64.8
4 REC, Mothabari 50 5050 66.47 60.3~70.0
Sl Name of the test centre No. of farmers No. of dfls Yield/100 Yield range
No. dfls (kg)
5 DoT(Seri), MSD 15 1500 63.75 58.3~68.0
6 DoT(Seri), Birbum 40 4000 63.75 57.5~70.0
7 DoT(Seri), Nadia 20 2000 62.50 55.2~67.0
8 ZSS0, Malda 39 3850 65.44 60.3~70.0
Total/Average 258 24400 65.53
N x NB4D2
1 REC, Kamnagar 20 2000 57.55 55.6~59.6
2 Sub REC, Rajmahal 45 4000 52.60 50.0~60.0
3 REC, M.P.Rgj 47 2700 50.95 43.4~53.6
4 REC, Mothabari 50 5000 54.16 52.5~63.4
5 DoT(Seri), Malda 55 5000 60.50 47.5~63.1
6 DoT(Seri),MSD 68 6800 54.38 46.5~62.5
7 DoT(Seri), Birbum 60 6000 52.50 44.8~59.5
8 DoT(Seri), Nadia 30 3000 60.00 50.5~65.5
9 7SS0, Malda 50 5000 54.88 48.5~62.6
Total/ Average 425 40000 55.28
Grand total 807 75550
sy
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8. CENTRAL OFFICE PROJECTS & PROGRAMMES (NATIONAL)

8.1. All India Co-ordinated Experimental Trial on Mulberry (Phase-111)
(April, 2011 to Dec., 2016)

Zonal Co-ordinator: B. B. Bindroo
Team Leader: M. K. Ghosh
S. N. Gogoi, G. S. Singh, R. Sahu, M. D. Maji and L. S. Singh.

Objectives: To identify and authorize suitable mulberry variety for commercial use in
different agro-climatic mulberry cultivation zones of India.

Experimental Layout:

«» Mulberry varieties : 5

«» Entries for all Test centers except Kalimpong and Sahaspur: MV1 (C2038), MV2
(FYT/99-G4), MV3 (Suvarna-2), MV4 (Vishala) and MV5 (S-1635).

For Kalimpong and Sahaspur: MV1 (C2038), MV2 (FYT/99-G4), MV3
(Suvarna-2), MV4 (Tr-23), MV5 (Vishala) and MV6 (S-146).

Y/

R/

*

«» Experimental Design :RBD

+» Replications 6

« Spacing 290 cm x 90 cm

« Total No. of plants/plot 1 9x9=81

+» No. of experimental plants/plot : 7x7 =49 (excluding border plants)
+» Block size : LxB =40.5x 8.1 =328.05 sg.m
« Experimental area : 328.05 x 6 =1968.3 sg.m

Progress made are as follows:

Sl Test Centres Progress
No.
1. | CSR&TI, Berhampore,| e Transplantation completed by March, 2012.
West Bengal Gap filling done.

Plantation ready for giving first pruning.
Transplantation completed on 07.07.2012.

First pruning to be given by 4" Week of June,
2013.

Transplantation completed on 03.01.2012.

e First pruning done.

4. | RSRS, Kalimpong, e Transplantation completed on 14.03. 2012.

West Bengal e First pruning to be given by 2™ week of June,
2013.

2. RSRS, Koraput,
Odisha

3. RSRS, Jorhat, Assam

S
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Sl Test Centres Progress
No.
5. | RSRS, Ranchi, Transplantation completed on 22.08.2012.
Jharkhand First pruning to be given by 3™ week of July,
2013.
6. | REC, Imphal, Manipur Transplantation completed on 30.07.2012.
First pruning to be given by 4" week of June,
2013.
7. | DoT (S_eri) Farm Transplantation completed on 25.03.2012.
Ambari Falakata, First pruning to be given by 2™ Week of June,
Dist. Jalpaiguri, 2013.
West Bengal
8. | DoT (Seri) Farm, Transplantation completed on 30.10.2012.
Boswa Co_mposn Unit First pruning to be given by 4" week of Sept.,
Boswa, Birbhum, West 2013
Bengal '
8.2. Mulberry Silkworm Race Authorization Prog. (MSRAP) (Phase-VIII)

(Jan., 2011 to Dec., 2012) (Concluded)

Zonal Coordinator: B. B. Bindroo

H. Lakshmi (PI), N. Suresh Kumar and A. K. Saha

Objective: To identify region and season specific hybrids.

A total of 8 centres namely, RSRS, Jorhat, RSRS, Ranchi, RSRS, Koraput,
RSRS, Kalimpong, Piasbari Farm, DoT (Seri), Kolitha, DoT (Seri) West Bengal, STI,
Shillong, DOS Farm, Aizawl are under the jurisdiction of this institute. Bivoltine
hybrids: 4 centres and multi x bi hybrids: 5 centers (RSRS Koraput for both bi x bi
and multi x bi hybrids).

Multi x Bi hybrid: M6DPC x SK4C stood first followed by Nistari x (SK6 x SK7).

Bi x Bi hybrid: The double hybrid (CSR50 x CSR52) x (CSR51 x CSR53) stood first
followed by CSR50 x CSR51 and CSR28DR x CSR21DR.
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9. RESEARCH PUBLICATIONS

Sl. Particulars Total
No.
1. Research papers:
A. International journals 28
B. National journals 35
2. Research articles 22
3. News/ reports/silk briefs 57
4. Books 11
5. Book Chapters 2
6. Booklet 1
7. A. Brochures 2
B. Pamphlets 7
C. Bulletins 1
D. Calendars 2
E. Leaflet 1
8. Proceedings of Seminar/ Workshop/ 17
Symposium
9. Abstracts of presented papers in
Workshop/ Seminar/ Conference.
A. International 06
B. National 27
Total 219

I. RESEARCH PAPERS

A. International

1.

Das, N. K., Ghosh, M. K., Ghosh, P. K. and Bindroo, B. B. (2012). Exponential
growth regression models for estimation of leaf area in mulberry (Morus spp.).
Adv. Plant Sciences. 25(11): 701-703.

Debaraj, Y., Singh, N. I., Biswas, T. K. and Singh, K. C. (2013). Studies on the
emergence behaviour of the oak tasar silkmoth, Antheraea proylei Jolly. Mun.
Ent. Zool. 8(1): 309-316.

Dutta, S. K., Ghosh, M. K., Borah, A. and Bindroo, B. B. (2012). Development of
disease forecasting model for leaf rust of mulberry (Morus alba L.) of Dimapur of
North East India. Nature and Science (Marsland Press). 10(8): 66-69.

Doss, S. G., Chakraborti, S.P., Roy Chowdhuri, S., Das, N. K., Vijayan, K. and
Ghosh, P. D. (2012). Development of mulberry varieties for sustainable growth
and leaf yield in temperate and tropical regions of India. Euphytica, 185(2): 215-
225.
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10.

11.

12.

13.

14.

15.

16.

Dutta, S. K., Ghosh, M. K. and Bindroo, B. B. (2012). Scenario of mulberry
disease of Eastern and North Eastern India: The  Silkworm:
www.silkwormmori.blogspot.in -2012/06: 1-4.

Ghosh, M. K., Shivnath, Ghosh, P. K., Misra, A. K., Ghosh, A. and Bajpai, A. K.
(2012). Genetic divergence in relation to physiological parameters in exotic
mulberry (Morus sp.) germplasm accessions. Adv. Plant Sciences. 25(1): 219-225.

Ghosh, M. K., Dutta, S. K., Shivnath, Ghosh, P. K. and Bindroo. B. B. (2012).
Evolution of low temperature stress tolerant mulberry genotype for Eastern and
North-Eastern plains of India. Nature and Science (Marsland Press). 10(12): 23-
32.

Hossain Z., Gupta S. K., Chakrabarty, S., Saha, A. K. and Bindroo, B. B. (2012).
Studies on the life cycle of five microsporidian isolates and histopathology of the
mid-gut of the silkworm, Bombyx mori (Lepidoptera: Bombycedae) International
Journal of Tropical Insect Science. 32(4): 203-209. Online doi: 1017
/S174285841200032X.

Jalaja, S. Kumar and Bindroo, B. B. (2012). Genetic variability and character
association in eight mulberry varieties (Morus sp.). Indian Agric., 56(1&2): 47-
50.

Jalaja S. Kumar, Suresh Kumar, N. and Bindroo, B. B. (2012). Evaluation of
some mulberry varieties through bioassay. Indian Biologist. 44 (1): 53-55.

Kar, R., Bindroo, B. B., Ghosh, M. K., Majumder, S. K. and Bose, P. C. (2012).
Molecular characterization of humic acids isolated from farm yard manure and
vermicompost used under a long-term fertilizer experiment on mulberry (Morus
alba L.). Nature and Science (Marsland Press). 10(12): 220-226.

Kar, R., Bindroo, B. B., Ghosh, M. K. and Majumder, S. K. (2013). Carbon credit
in soil under a long-term fertilizer experiment on mulberry. Nature and Science
(Marsland Press). 11(3): 77-81.

Lakshmanan, V. and Suresh Kumar N. (2012). Analysis of heterosis in new
double hybrid combinations in bivoltine silkworm, Bombyx mori L. Int. J. Sci.
Nature 3(1): 197-204.

Lakshmanan, V. and Suresh Kumar N. (2012). Evaluation of new bivoltine
silkworm hybrids of Bombyx mori L for sub-tropical. Int. J. Sci. Nature. 3(1):
129-136.

Lalitha, N., Kiho, S., Banerjee, R., Chattopadhyay, S., Saha, A. K. and Bindroo,
B. B. (2013). High frequency multiple shoot induction and in vitro regeneration of
mulberry (Morus indica L. cv. S-1635). Int. J. Adv. Res. 1(1): 22-26.

Mukherjee, S., Suresh Kumar, N. Aier, S. M., Lakshmi, H., Chattopadhyay, G.
K., Das, N. K., Saha, A. K. and Bindroo, B. B. (2013). Heterosis effect on some
new hybrids of silkworm, Bombyx mori L. Int. J. Int. Sci. Inn. Tech. Sec. A 2(1):
1-7.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Patnaik, B. B., Kim, D. H., Oh, S. H., Song, Yong-Su., Minh Chanh, N. D., Kim,
J. S., Jung, Woo-jin., Saha, A. K., Bindroo, B. B. Han, Y. S. (2012). Molecular
cloning and characterization of novel Morus alba Germin-Like Protein Gene
which Encodes for a silkworm Gut Digestion-Resistant antimicrobial protein.
Public Library of Science USA. 7(12): 1-19.

Patnaik, B. B., Saha, A. K., Bindroo, B. B. and Han, Y. S. (2012). Lectins as
possible candidates towards abti-microbial defense in silkworm, Bombyx mori L.
African J. Biotech. (Academic Press). 11(50): 11045-11052.

Rajaram, S., Qadri, S. M. H., Bindroo, B. B., Radhakrishnan, S., Reddy, M. and
Shakthi Prakash, M. R. (2012). Efficacy of artificial diet on growth and cocoon
characters of silkworm (Bombyx mori L) PM x CSR2 cross breed. J. Bio-
industrial Science. 1(1):15-18 & s15.

Rajaram, S., Klisdamon Nongrang, Mandal, S. K., Ghosh, M. K. and Bindroo, B.
B. (2013). Azotobacter chroococcum mass culture for production of bio-fertilizer,
its sustained efficacy on nitrogen fixation and crop productivity in mulberry
garden. Int. J. Computational Engineering Res. 3 (3): 332-340.

Saha, A. K., Suresh Kumar, N., Chakrabarty, S., Patnaik, B. B., Nayak, S. K.,
Roy, S. and Bindroo, B. B. (2013). Reproductive performance of breeds and
hybrid of silkworm, Bombyx mori L. with special reference to egg laying
rhythmicity. Int. J. Indust. Entomol. 26(1): 22-30.

Sarmah, M. C., Ahmed, S. A., Sarkar, B. N., Debaraj, Y. and Singh, L. S. (2012).
Seasonal variation in the commercial and economic characters of eri silkworm,
Samia ricini (Donovan). Mun. Ent. Zool. 7(2): 1268-1271.

Sil, S. K., Ghosh, M. K. and Ghosh, P. D. (2012). Biodiversity in mulberry
(Morus sp.). Adv. Plant Sciences. 25(11): 427- 431.

Suresh Kumar, N. and Harjeet Singh (2012). Evaluation of reproductive potential
of bivoltine silkworm hybrids of Bombyx mori L. under high temperature and
high humidity and high temperature and low humidity conditions of the tropics.
Univ. J. Env.Res. and Tech. 2(5): 443-449.

Suresh Kumar, N., Lakshmi, H., Saha, A. K., Bindroo, B. B. and Longkumer, N.
(2012). Evaluation of bivoltine silkworm breeds of Bombyx mori L. under West
Bengal Conditions. Univ. J. Env. Res. and Tech. 2(5): 393-401.

Singh, G. B., Chandrakanth, K. S. and Qadri, S. M. H. (2011). Impact of
mounting method on cocoon quality and reeling parameters of mulberry silkworm
Bombyx mori L. Sericologia. 51(4): 509-512.

Singh, G. B., Chandrakanth, K. S., Vijoykumari, K. M. and Qadri, S. M. H.
(2011). Impact of different mountages in different seasons on cocoon yield and
characters. Green Farming. 3(1): 69-73.
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28.

Tewary, P. K., Misra, A. K., Ghosh, M. K. and Bindroo, B. B. (2012). Influence
of plant growth regulator combinations on performance of leaf quality and yield
of mulberry (Morus spp.). Adv. Plant Sciences. 25(11): 697-699.

A. National

10.

Babu, A. M., Jalaja S. Kumar, Mishra, P. K., Yadav, B. Dayakar and Qadri, S.
M. H. (2012). Root-knot development in mulberry infested with Meloidogyne
incognita. Archives of phytopathology and plant protection. pp. 1-11.

Bagchi, S. N., Pandit, D., Ghosh, S., Mitra, P. and Bindroo, B. B. (2012). Impact
of TAR-IVLP for development of mulberry sericulrute in Eastern and North-
Eastern States. J. Interacademecia. 16(2): 366-374.

Bandyopadhyay, U. K., Chatterjee, S., Maji, C. and Bindroo, B. B. (2013).
Efficacy of plant oils against Leaf Webber (Glyphodes pyloalis Walker) on
mulberry Morus alba L. and biosafety to silkworm. Ann. PI. Protec. Sci. 21(1):
53-56.

Bindroo, B. B., Roy Chowdhuri, S. and Ghosh, M. K. (2012). Diversity,
distribution and conservation of mulberry (Morus sp.) in Himalayas. J. Crop and
Weed. 8(1): 26-30.

Chakrabarty, S., Saha, A. K., Manna, B. and Bindroo, B. B. (2012). Light and
electron microscopy of Nosema ricini (Microsporidia: Nosematidae), the causal
pathogen of pebrine disease in eri silkworm: Life cycle and cross-infectivity.
Appl. Biol. Res. 14(1): 1-14. ISSN: 0972-0979.

Chakrabarty, S., Deb, S., Saha, A. K., Hazra, N., Manna, B. and Bindroo, B. B.
(2012). Dimorphism in Nuclear polyhedrosis virus (BmNPV) (Family:
Baculoviridae) causing ‘Grasserie’ disease in silkworm, Bombyx mori L.: light,
electron microscopy and protein profile. Appl. Biol. Res. 14(2): 176-186. Online
ISSN: 0974-4517.

Chanda, S., Saha, L. M., Kar, N. B., Das, N. K., Saha, A. K. and Bindroo, B. B.
(2012). Effect of multiple mating of (SK6 x SK7): a newly evolved bivoltine
hybrid on grainage performance for sustainable multi x bi dfls production in
West Bengal. UP. J. Zool. 32(2): 165-1609.

Chanda, S., Saha, L. M. and Bindroo, B. B. (2012). Multiple mating of bivoltine
male moths — An approach for silkworm seed production in economical way.
UP. J. Zool., 32(3): 281-288.

Chanda, S., Saha, L. M. and Bindroo, B. B. (2013). Pupal weight — An approach
for productivity improvement in multivoltine silkworm, Bombyx mori L. J. Exp.
Zool. India. 16(1): 265-269.

Datta (Biswas), T., Saha, A. K., Das, N. K. and Bindroo, B. B. (2013).
Correlation studies on nutritional parameters and economic characters of some
bivoltine silkworm breeds, Bombyx mori L. J. Exp. Zool. India. 16(1): 259-264.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Datta (Biswas), T., Saha, A. K., Das, S. K., Kar, N. B., Saha, A. B., Nayak, S. K.
and Bajpai, A. B. (2012). Impact of silkworm rearing package developed for
Eastern India at farmers’ level. Bull. Ind. Acad. Seri. 15(2): 119-122.

Das, S., Roy Chowdhuri, S., Laltanmawii, Mandal, B., Sarkar, K. and Baur, G.
(2012). Effect of ploidy on morphology, leaf anatomy, propagation efficiency in
mulberry in mulberry (Morus sp.). UP. J. Zool. 32(2): 217-221.

Dutta, S. K., Ghosh, M. K., Choudhuri, B. and Bindroo, B. B. (2012).
Acremonium roseogriseum, a new fungal pathogen of Mulberry (Morus alba L.)
from Aizawl (Mizoram). The Scientific Temper. 3(1 &2): 31-32.

Ghosh, M. K., Misra, A. K., Shivnath, Das, C., Sengupta, T., Ghosh, P. K.,
Singh, M. K. and Bindroo, B. B. (2012). Morpho-physiological evaluation of
some mulberry genotypes under high moisture stress condition. J. Crop and
Weed. 8(1): 167-170.

Harjeet Singh and Suresh Kumar, N. (2012). Development of bivoltine hybrids
of the silkworm Bombyx mori L tolerant to high temperature and low humidity
conditions of the tropics. Indian J. Seric. 51(2): 109-127.

Kar, R., Bose, P. C., Majumder, S. K. and Ghosh, A. (2012). An account of soil
organic carbon reserve under long term fertilizer experiment in mulberry (Morus
alba L.). J. Crop and Weed. 8(1): 57-59.

Lakshmanan, V. and Suresh Kumar, N. (2012). Selection of breeding resource
material from bivoltine strains of Bombyx mori L. Indian J. Seric. 51(2): 100-
108.

Mandal, B., Roy Chowdbhuri, S., Das, S., Sarkar, K. and Baur, G. (2012). Studies
on morphology and reproductive behaviours in mulberry (Morus sp.). J.
Interacademecia. 14(4): 893-897.

Maji, M. D., Banerjee, R., Das, N. K. and Ghosh, A. (2012). Forecasting model
of bacterial leaf spot disease of mulberry caused by Xanthomonas campestris pv.
Mori. Archiv. Phytopathol. and Plant Protection. 45(13): 1570-1574.

Monica Chaudhuri (Nee Mukhopadhyay), Chakravarty, D. and Bindroo, B. B.
(2012). Genotype X environment interaction and estimation of stability for
foliage yield of some castor genotypes (Ricinus communis L.) suitable for
ericulture. Indian Biologist. 44(1), pp. 43-47.

Mukhopadhyay, S. K., Santha Kumar, M. V., Das, N. K., Mondal, K. and Bajpai,
A. K. (2011). Relative susceptibility of two high yielding mulberry (Morus alba
L.) cultivars to whitefly and thrips. J. Plant Protection Sciences. 3(2):59-62.

Misra, A. K., Ghosh, M. K. and Bindroo, B. B. (2012). Water deficit condition
and its impact on mulberry plant (Morus spp.) in relation to its growth and
physiological parameters. J. Crop and Weed. 8(2): 143-145.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Pandit, D., Bagchi, S. N. and Nivedita, T. (2012). Training need of improved
sericultural practices as perceived by the sericulture farmers’ of West Bengal. J.
Interacademecia. 16(1):167-171.

Patnaik, B. B., Datta Biswas, T., Nayak, S. K., Saha, A. K., Majumdar, M. K.
(2012). Isozymic variations in specific and non-specific esterase and its
thermostability in silkworm Bombyx mori L. J. Environmental Biology. 33 (5):
837-842.

Patnaik, M., Bhattacharya, D. K., Kar, N. B., Das, N. K., Saha, A. K. and
Bindroo, B. B. (2013). Potential efficacy of new pesticides for the control of
mulberry whitefly and its impact on silkworm rearing. J. Plant Protection
Science. 3(1): 57-60.

Rahman, M. S. (2012). How to develop a new mulberry variety: A Mini Review.
Bull. Ind. Acad. Seri. Vol. 16(1): 49-57.

Saha, A. K., Kar, N. B. and Bindroo, B. B. (2013). Impact of environmental
factors on important economic and reeling parameters of silkworm, Bombyx mori
L. breeds/hybrids. J. Experimental Zoology. 16(1): 271-279.

Saha, L. M., Chanda S., Das, N. K., Mandal, K. and Bindroo, B. B. (2012).
Effect of seasonal variation on cocoon yield and egg recovery in Multi X
bivoltine seed production (Bombyx mori L) under tropical conditions in West
Bengal. Bull. Ind. Acad. Seri. 16(1): 79-84.

Saha, L. M., Chanda, S., Mondal, K. and Bindroo, B. B. (2012). Potency of
bivoltine male moths of pure silkworm breed and hybrid in laying preparation.
UP. J. Zool. 32(3): 303-309.

Sarmah, M. C, Chutia, Neog, K, Rajkhowa, G and Gogoi, S. N. (2012).
Evaluation of promising castor genotype in terms of agronomical and yield
attributing traits, biochemical properties and rearing performance of eri
silkworm, Samia ricini (Donovan). Industrial Crops and Products. 34: 1439-
1446.

Setua, M., Sengupta, T., Sarkar, A., Ghosh, A. and Ghosh, M. K. (2012).
Identification of photosynthetic efficient elite mulberry genotypes physio-
biochemical study under irrigated condition of West Bengal. J. Crop and Weed.
8(1): 75-78.

Singh, G.B., Satish Verma and Qadri, S. M. H. (2012). Effect of dropping of
mature silkworm and its impact on cocoon quality and reelability. UP. J. Zool.
32(2): 189-192.

Singh, M. K., Roy Chowdhuri, S., Nagvi, A. H., Ghosh, M. K. and Bindroo, B.
B. (2012). Studies on integrated nutrient management on leaf yield and quality of
silk of mulberry (Morus alba L.) grown under rainfed situation. J. Crop and
Weed. 8(2): 80-82.
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34.

35.

Singh, R., Singh, G. B. and Verma, S. (2011). Studies on pupal size
measurement in the mulberry silkworm Bombyx mori. UP. J. Zool. 31(1): 107-
108.

Singh, L. S., Debaraj, Y., Singh, N. I., Ray, B. C. and Singh, R. (2012). Studies
on the combining ability analysis of six inbred lines of eri silkworm, Samia ricini
(Donovan). Indian J. Seric. 51(2): 167-172.

Il. RESEARCH ARTICLES

1.

10.

11.

12.

13.

14.

Bagchi, S. N., Pandit, D. and Mitra, P. (2012). Sericulture: An economic avenue
of a seed rear through IVLP approach. Indian Silk. 3(3): 14-16.

Bindroo, B. B., Suresh Kumar, N., Saha, A. K., Chattopadhyay, G. K., and
Lakshmi, H. (2012). Silkworm hybrids and cropping schedule in West Bengal
Indian silk. 3(6): 4-8.

Bindroo, B. B., Suresh Kumar, N., Saha, A. K., Chattopadhyay, G. K., and
Lakshmi, H. (2012).  Silkworm hybrids and cropping schedule in West Bengal.
Indian silk. 3(6): 4-8.

Chakrabarty, S., Saha, A. K., Manna B. and Bindroo, B. B. (2012). Pebrine
disease in eri silkworm: A microscopic view. Indian Silk. 2(12): 16-17.

Dutta, R. N., Saha, L. M. and Bindroo, B. B. (2012). Nitrates in mulberry:
Accumulation, Effects and Utility. Indian Silk. 3(31): 12-13.

Dutta, R. N., Saha, L. M. and Bindroo, B. B. (2013). Carboxymethyl cellulose:
Sodium salt from mulberry stem. Indian Silk. 3(9): 20-21.

Dutta, S. K., Ghosh, M. K. and Bindroo, B. B. (2012). Scenario of mulberry
disease of Eastern and North Eastern India. www. The silkworm mori
blogspot.com. 6: 1- 4 [online].

Mandal, S. K. (2012). Gair Sankramak Ke Bajha Se Rog. Resham Darsan. 1(2):
12-14.

Rahaman, M. S. and Mandal, K. (2012). Branch compactness in Bombai local.
Indian Silk. Vol. 3(6): 9.

Rahman, M. S. (2012). Purnea Main Sahatut Ke Kheti. Resham Darsan. 1(2):
12-14.

Ram, R. L., Maji, C. and Bindroo, B. B. (2012). Resham Udyog Me Wriddhi,
Gaon ki Samriddhi. Resham Darshan. 1(2): 10-11.

Singh, G. B. (2012). Resham Dhage Ki Rasayanik Sangrachana. Resham
Darshan. 1(1):20-22.

Singh, G. B., Biswas, T. K. and Bindroo, B. B. (2012). Reshamotpadan mein
Prachar-Prasar Ki Upoyogita, Resham Darshan. 1(2): 19-21.

Singh, M. K., Tewary, P. K. and Bindroo, B. B. (2012). Ashinchit Kshtro Mai
Resham Keetpaln Ka Prabandhan. Resham Darshan. 1(1): 12-18.
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15.

16.

17.

18.

19.

20.

21.

22.

Santha Kumar, M. V., Dutta, A. K., Sarkar, J., Das, D., Mukhopadhyay, S. K.
and Bindroo, B. B. (2012). Cluster Promotion Programme: A trendsetter for
success through participatory mode. Indian Silk. 3(7&8): 20-22.

Santha Kumar, M. V., Mukhopadhyay, S. K., Das, D. and Bindroo, B. B. (2012).
Brain Storming Workshop on Cluster Promotion Programme at CSR&TI,
Berhampore. Indian Silk. 3(2): 34.

Singh, M. K., Roy Chowdhuri, S., Bindroo, B. B. (2012). Purbie Evang
Uttarpurbi Rajjyo Mai Sahatuti Resham Ke Vikash Kee Prachur
Sambhabavnayen. Resham Darshan. 1(2): 17-18.

Sreekumar, S, Bindroo, B. B., Saha, A. K., Jalaja, S. K., Lakshmi, H., Suresh
Kumar, N., Chattopadhyay and Lalitha, N. Mulberry fruits in table delicacies.
Indian silk. 3(6): 13.

Sreekumar, S., Saha, A. K., Bindroo, B. B. and Jalaja, S. K. (2012). Wine from
mulberry fruit for health benefits. Indian Silk. 3(6): 18-19.

Tewary, P. K., Singh, M. K. and Bindroo, B. B. (2012). Genetic Engineering-
Unnata Poudhe Taiyar Karne Ki Ek Adhunikitama Takniki. Resham Darshan.
1(1): 7-10.

Tewary, P. K., Singh, M. K. and Bindroo, B. B. (2012). Genetic engineering —
Unnat Poodhe Tayar Karne Kee Yek Adhunik Takneeki. Resham Darshan 1(1):
7-10.

Tikader, A., Saha, R. K., Chattopadhyay, S. and Biswas, N. (2012). Muga culture
in Coohbehar of West Bengal. Indian Silk. 3(6): 22-24.

. NEWS/ REPORTS/ SILK BRIEFS:

Bandyopadhyay, U. K., Chatterjee, S. and Maji, C. (2013). Audio visual cum
Awareness Programme at farmers’ level at Lingsey village, Kalimpong. Indian
Silk. 3(9), p.41.

Bandyopadhyay, U. K., Bhutia, R. and Maji, C. (2013). Field Day at farmers’
level at Dolapchand village, Kalimpong. Indian Silk. 3(9), p.37.

Bandyopadhyay, U. K. and Maji, C. (2012). Awareness Programme at
Elaichikhop village, Kalimpong. Indian Silk. 3 (7&8), p.37.

Bandyopadhyay, U. K. and Maji, C. (2012). Awareness programme at farmers’
level at Pringtam village, Kalimpong. Indian Silk. 3 (7 & 8), p.38.

Bandyopadhyay, U. K., Bhutia, R. and Maji, C. (2012). Field Day Programme
at farmers’ level at Dolapchand village, Kalimpong. Indian Silk. 3 (7 & 8), p.40.

Bandyopadhyay, U. K. and Maji, C. (2012). Awareness Programme at Tanek
Basti, Kalimpong. Indian Silk. 3 (3), p.39.

Bandyopadhyay, U. K., Chatterjee, S., Bhutia, R. and Maji, M. D. (2012).
Resham Krishi Mela at RSRS, Kalimpong. Indian Silk. 2 (12), p. 34.
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24.

Bindroo, B. B. and Verma, A. K. (2012). Field Day programme at Bangalgram
village by REC (SU), Rajmahal. Indian Silk. 3 (1), p.35.

Biswas, T. K, Gogoi, S. N and Pamehgam, M. (2012). Awareness programme
Utter Hatichingi village, Jorhat. Indian Silk. 3 (7& 8), p.38.

Chatterjee, S. and Maji, C. (2013). Awareness Programme at farmers’ level at
Mahakaldara village, Kalimpong. Indian Silk. 3 (9), p.36.

Chatterjee, S., Bandyopadhyay, U. K. and Maji, C. (2012). Awareness
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course curriculum entitled “Commercial Silkworm Rearing".

B. B. Bindroo, S. Roy Chowdhuri, M. K. Singh and Z. Hossain (2012). Half
Yearly Hindi Rajbhasha Patrika- Resham Darshan. Vol. 1(2).

Biswas, T. K., Choudhury, B. N., Pachuau, L. and Vanlallawma: Theihmu
Pangang Khawi Dan Kaihruaina (Mizo).

Chanda, S., Mukhopadhyay, S. K., Santha Kumar, M. V., Das, D. and Bindroo,
B. B. (2013). Resham Chaser Samagrik Prajukti (Bengali).

Choudhury, B. N., Vanlallawma, C. (2012). Mutih Pangang Khawitute
Kaihruaina (Mizo).

Datta (Biswas), T., Saha, A. K. and Bindroo, B. B. (2012). A Technology write
up on Season Specific Silkworm Rearing Package for Eastern India.
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RFD Nodal Officers.

V. BOOK CHAPTER

1. Major pest of mulberry and their management by Dr. Manoja patnaik in
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(W.B.). Bookchapter-4.

2. David, B. V. and Bandyopadhyay, U. K. (2012). Whiteflies of mulberry Morus
alba L. in India. In “The Whitefly or mealy wing bug” published by LAP
LAMBERT, Academic Publishing, Germany. p.224 - 242.

VI. BOOKLET

1. Chanda, S., Mukhopadhyay, S. K., Santha Kumar, M. V., Das, D. and Bindroo,

B. B. (2013). Resham Chaser Samagrik Prajukti (Bangla).
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1. Chanda, S., Mukhopadhyay, S.K., Das, D. and Santha Kumar, M.V. Event
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2. Chanda, S., Mukhopadhyay, S.K., Das, D. and Santha Kumar, M.V. Training
Calendar for Farmers’ Field School 2012-13.

E. LEAFLETS

1. Purohit, K.M., Das Mahapatra, D.P. and Bindroo, B. B. (2013). Tut Bagichare

Roga Parichalana. pp.1-6 (Oriya -REC, Deogarh).
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pseudo F, (F;) mapping population for powdery mildew resistance in mulberry
(Morus spp.). In: Proceedings of International Seminar on Bioresources and
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Bindroo, B. B., Suresh Kumar, N. and Saha, A. K. (2012). Present status,
prospects and future strategies for the development of silkworm breeds/hybrids
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held at CSB, Bangalore on 28™-29" May, 2012.

Chanda, S., Saha, L. M, Das, N. K., Ray B. C. and Bindroo, B. B. (2012).
Rearing of eri silkworm — an additional source of income for rural populace.
Proc. State Level Seminar on Advancement of Biological Science Towards
Sustainable Development (State level Seminar in Berhampore Girls College on
29™ — 30™ March, 2012). pp. 83-97.

Chattopadhyay, S., Ali, K. A., Doss, S. G., Banerjee, R.., Saha, A. K., Sarkar, A.
and Bindroo, B. B. (2013). Association of anti-oxidant defense system with
powdery mildew resistance in field grown mulberry (Morus spp.) germplasm.
Proceedings of International Seminar on Bioresources and Human Sustenance,
Cotton College, Guwahati, Assam. pp. 143-152.

Das, D., Mukhopadhyay, S. K., Bagchi, S. N., Dutta, A. K., Chatterjee, S.,
Chakraborty, S. P. and Bindroo, B. B. (2012). Institute Village Linkage
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sericulture. Proc. State Level Seminar on Advancement of Biological Science
Towards Sustainable Development (State level Seminar in Berhampore Girls
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Dutta, S. K., Maji, M. D. Ghosh M. K. and Bindroo, B. B. (2012). Scenario of
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measure. Proc. State Level Seminar on Advancement of Biological Science
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Ghosh, M. K., Ghosh, P. K., Shiv Nath, Roy Choudhury, S., Singh, M. K. and
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Advancement of Biological Science Towards Sustainable Development (State
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Advancement of Biological Science Towards Sustainable Development (State
level Seminar in Berhampore Girls College on 29" — 30" March, 2012). pp.
187-193.

Mitra, P., Chakrabarty S., Bandopadhyay P. K. and Haldar, D. P. (2012).
Characterization of haemocyte types, their counts in different breeds of
silkworm, Bombyx mori L. and their progressive changes following bacterial
inoculation. Proceeding of the 22" Indian Congress of Parasitology ‘Advances
in Parasitology: A novel approach towards a disease free world’, Department of
Zoology, University of Kalyani, Kalyani-741235, West Bengal, India. Published
by Prof. P. K. Banddyopadhyay, Editor In Chief, Printed at East India Photo
composing Centre, 69, Sisir Bhaduri Sarani, Kolkata -700 006. pp.196 - 205.

Mukhopadhyay, S. K., Ralte, Lalremrauta and Bindroo, B. B. (2012).
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Level Seminar on Advancement of Biological Science Towards Sustainable
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Patnaik, M., Bhattacharya, D. K., Saha, A. K. and Bindroo, B. B. (2012).
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complex. Proc. State Level Seminar on Advancement of Biological Science
Towards Sustainable Development (State level Seminar in Berhampore Girls
College on 29" — 30™ March, 2012). pp.79-82.

Patnaik, B. B., Jayalakshmi, M., Saha, A. K., Rajakumar, S. and Bajpai, A. K.
(2012). Study of natural hemagglutinins and their activity from the haemolymph
of Silkworm, Bombyx mori L. Proceedings of the 22" National Congress of
Parasitology, Advances in Parasitology: A novel approach towards a disease
free world. pp. 32-36.

Roy Chowdhuri, S., Singh, M. K., Ghosh, M. K., Hossain, Z. and Bindroo, B. B.
(2012). Characterization of mulberry (Morus) germplasm and importance of
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Advancement of Biological Science Towards Sustainable Development (State
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208-213.
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Saha, L. M., Chanda S., Dutta, R. N. and Bindroo, B. B. (2012). Studies on
economic performance of private grainages at Kaliachak of Malda District, West
Bengal. Proc. State Level Seminar on Advancement of Biological Science
Towards Sustainable Development (State level Seminar in Berhampore Girls
College on 29" — 30" March, 2012). pp. 119-128.

Santha Kumar, M.V., Dutta, P., Chakrabarti, S., Das, N. K., Mukhopadhyay, S.
K., Saha, A. K. and Bindroo, B. B. (2012). Biology and feeding efficacy of
Brumoides suturalis, A native predator of whitefly, Aleuroclava
pentatuberculata. Proc. State Level Seminar on Advancement of Biological
Science Towards Sustainable Development (State level Seminar in Berhampore
Girls College on 29™ — 30" March, 2012). pp. 214-226.

Singh, M. K., Nagvi, A. H., Roy Chowdhuri, S., Hossain, Z.., and Bindroo, B. B.
(2012). Mulberry sericulture: A suitable option in rainfed area of Jharkhand
through technology intervention. In Proc. State Level Seminar on Advancement
of Biological Science Towards Sustainable Development (State level Seminar in
Berhampore Girls College on 29" — 30™ March, 2012). pp. 199-203.

ATTENDED & PRESENTED PAPER IN WOEKSHOP/ SEMINAR/
SYMPOSIUM

Abstracts

International

i)

International symposium on Food security dilemma: Climate change and
plant health issues’ AAPP, BCKV, Kalyani, West Bengal, India, 7™ to 9"
Dec., 2012.

Patnailk, M., Santhakumar, M. V., Saha, A. K., Bindroo, B. B. (2012). A new
record of a native predator, Scymnus pallidicolli ( Mulsant) on pink mealybug,
Maconellicoccus hirsutus (Green) causing “TUKRA” in mulberry. Abs-021.

Proceedings of 7" International Conference on Wild Silk Moth and Silk at
Mahasarkhan Province, Thailand, on dated 22 to 24" Nov., 2012.

Pachuau, L., Choudhury, B. N. and Tikader, A. (2012). Conservation of wild silk
Eri in Mizoram.

Proceedings of International Conference on Insect Science held on 14™ to
17" Feb., 2013 at University of Agricultural Sciences, Bangalore.

Santha Kumar, M. V., Dutta, P., Chakrabarti, S., Das, N. K., Mukhopadhyay, S.
K. and Bindroo, B. B. (2013). Factors influencing the incidence pattern of
whitefly, Dialeuropora decempuncta in mulberry.
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iv) Indian Social Science Congress organized by Indian Academy of Social

vi)

Sciences on 27" to 31% Dec., 2012 at Bhubaneswar, Odisha.

Das, N. K., Das, K. K., Ghosh, M. K. and Bindroo, B. B. (2012). A study on
comparative profitability in mulberry sericulture with prevailing agricultural
multi-cropping pattern and adoption of sericulture by new farmers in West
Bengal. Vol XXXVI, 2012. pp. 87.

International conference on Global meet of biologists organized by Indian
Institute of Chemical Technology, Hyderabad on dated 26™ to 28" Dec.,
2012.

Jalaja, S. K., Babu, A. M., Mishra, P. K. and Bindroo, B. B. (2012). SEM studies
on the anatomical alterations in mulberry root leading to the formation of galls
due to root-knot nematode, Meloidogyne incognita.

International Conference on Anthropo%enic Impact on the Environment
and Bioremediation held on 2" to 4™ Nov., 2012 at Department of
Biosciences, St. Xavier’s College, Ranchi in collaboration with National
Environmentalists Association, India, Ranchi, Jharkhand.

Maji, C., Maji, M. D., Bandyopadhyay, U. K., Chatterjee, S., Ram, R. L, Bhutia,
R. and Bindroo, B. B. (2012). Boost rearing performance through sericulture
waste — a study. Abs. AZCE-5: 3, p. 103.

National

vii)

viii)

Proceedings of National Seminar on Recent Trends in Research &
Development in Muga Culture- ideas to Action, Guwahati, 3 - 4" May,
2012.

Nirmal Kumar, S., Trivedi, K., Barah, A., Barman, H., Qadri, S. M. H. and
Rajan, R. K. (2012). Semi-synthetic diet formulation and evaluation for young
instar muga silkworm, Antheraea assamensis.

Trivedi, K., Nirmal Kumar, S., Barah, A., Qadri, S. M.H. and Rajan, R. K.
(2012). Essential oil contents in fresh and dry som leaf, Machilus bombycina
King- a comparative study.

Proceedings of Centenary Session of Indian Science Congress in
Agriculture and Forestry Sciences section held at Kolkata University on 3™
to 7" Jan., 2013.

Biswas, D., Banerjee, R., Devi, S., Chattopadhyay, S., Saha, A. K. and Bindroo,
B. B. (2013). Morpho-anatomical and molecular characterization of full-sib
pseudo-F, (F;) progeny of mulberry (Morus spp.) for improvement of foliage
biomass. p.189.
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Chakrabarty, S., Saha, A. K., Manna, B. and Bindroo, B. B. (2013). Nosema
bombycis N. (Microsporida: Nosematidae) causing Pebrine disease in silkworm,
Bombyx mori L.. A new improved method facilitate for observation of the
diseases for sustainable development in sericulture. Abs. EP P- 61, p.393.

Das, D., Chatterjee, H., Santha Kumar, M. V., Das, N. K., Mukhopadhyay, S.
K.and Bindroo, B. B. (2013). Population fluctuations of the root mealy bug,
Paraputo sp. (Hemiptera: Pseudococcidae). Abs. EP- P, 26, p.402.

Datta (Biswas), T., Mejamongla, Saha, A. K. and Bindroo, B. B. (2013). Leaf
silk conversion efficiency of silkworm, Bombyx mori L. feeding on different
mulberry varieties (S1 & S 1635) and its utilization in the cocoon production.
Abs. EP. 70, p.437.

Kar, R., Majumdar, S. K., Ghosh, M. K. and Bindroo, B. B. (2013). A study on
variation of soil organic and inorganic carbon stock under nutrient management
system on mulberry (Morus alba L.). Abs. G-37, pp.273- 274.

Lakshmi, H., Manu, P., Saha, A.K., Suresh Kumar, N., Mukherjee, S. Das, N.
K., Bindroo, B. B. (2013). Identification of new foundation crosses of silkworm
Bombyx mori L for commercial exploitation. Abs. Section II: Agriculture and
Forestry Sciences. Abs. Ep-P-36, p.411.

Lalitha, N., Devi, L. M. Banerjee, R., Chattopadhyay, S., Saha A. K. and
Bindroo, B. B. (2013), Effect of plant derived gelling agents as agar substitute in
micropropagation of mulberry (Morus Indica L. cv. S-1635). p.136.

Ghosh, M. K., Bindroo, B. B., Ghosh, P. K., Shiv Nath, Roy Choudhury, S. and
Misra A. K. (2013). Evaluation of newly developed promising mulberry
varieties under irrigated conditions in the Gangetic alluvial soil of West Bengal.
Abs. J-11, pp.316 -317.

Mukhopadhyay, S. K., Mawthoh, B., Santha Kumar, M. V., and Bindroo, B. B.
(2013). Management of whitefly in mulberry with new potential insecticides.
Abs. EP-O-16, p.375.

Sarkar, S., Chattopadhyay, S., Banerjee, R., Biswas, D., Saha, A. K. and
Bindroo, B. B. (2013), Genetic analysis of segregation progenies of mulberry
(Morus spp.) for powdery mildew (Phyllactinia corylea) resistance. p.119.

Roy Chowdhuri, S. and Partin, M. (2013). Studies on cytological behavious in
mulberry (Morus sp.). Abs. Section XIV: Plant Science. 249, p.207.

Saha, A. K., Naik, S. K. Suresh Kumar, N., Lakshmi, H., Bindroo, B.B. and
Roy, S. (2013) Effect of photoperiod and scotoperiod on egg laying behaviour
of silkworm Bombyx mori L. Abs. Section II: Agriculture and Forestry Sciences.
Abs. EP-P-02, p.384.
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21.

22.

23.

24.

25.

26.

27.

Xi)

28.

Santha Kumar, M. V., Dutta, P., Chakrabarti, S., Das, N. K., Mukhopadhyay,
S. K.and Bindroo, B. B. (2013). Critical factors influencing the incidence pattern
of a native predator, Micraspis crocea (Coleoptera: Coccinellidae). Abs. EP-O-
10, p.3609.

Suresh Kumar, N., Lakshmanan, V., Saha, A.K., and Bindroo, B. B. (2013).
Development of bivoltine double hybrid of silkworm, Bombyx mori L. for hilly
conditions. Abs. Section Il: Agriculture and Forestry Sciences. JE-P-41, p.415.

Verma, A. K., Bindroo, B. B., Santha Kumar, M. V. and Saha, A. K. (2013).
Innerflux and distribution of the whitefly, Bemisa tabaci (Genn.) (Homoptera:
Aleyrodidae). p.385.

National Seminar on Plant Genetic Research for Eastern and North-
Eastern India held on 11" to 12" May, 2012 at Umiam, Meghalaya.

Bindroo, B. B. (2012). Diversity and distribution of mulberry (Morus spp.) in
North Eastern states of India. Abs. PS-1I: 2, p.71.

Chaudhuri, Monica, Jalaja S. Kumar, Roy Chowdhuri, S. and Bindroo, B. B.
(2012). Retrospective analysis of historical weather variables and mulberry
(Morus alba L.) foliage yield. Abs. PS-11: 8, p.76.

National Symposium on Plant Microbe Interactions and Crop Health
Management held on 6-7" Oct., 2012 at Visva Bharati, Dept. of Plant
Protection, Palli Siksha Bhavana (Institute of Agriculture), Sriniketan,
West Bengal.

Chakrabarty, S., Saha, A. K., Manna, B. and Bindroo, B. B. (2012).
Meloidogynae incognita Chitwood (Nematoda: Heterodoidea) causing Root
Knot disease in Mulberry plant (Morus alba L.: Moraceae): Host pathogen
interaction towards management. pp: 21-22.

Chatterjee, S., Maji, M. D., Chakraborty, S., Bandopadhyay, U. K., Maji, C and
Bindroo, B. B. (2012). Studies on effect of pruning on pest and disease
infestation on mulberry of under sub-tropical hills Kalimpong. pp. 58-59.

National Symposium on Recent Trends in Plant and Microbial Research,
22" to 23" March, 2013, Department of Botany, University of North
Bengal, Siliguri, Darjeeling, West Bengal, India.

Maji, M. D., Maji, C. and Bindro, B. B. (2013). Genetic diversity of mulberry
(Morus spp.) genotypes of different agroclimatic origin to bacterial leaf spot
caused by Xanthomonas campestris pv. mori. Abs. OP- 3, p.7.
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xii)

29.

xiii)

30.

Xiv)

31.

XV)

32.

33.

National Seminar on “Recent Advances in Life Science application” —
Organized by Post Graduate Department of Zoology, Acharya B.N. Seal
College, Cooch Behar in Collaboration with Departmrnt of Agricultural
Entomology, UBKYV, Pundibari, Cooch Behar held on 8" to 9" Dec., 2012.

Dutta, S. K., Santha Kumar, M. V., Verma, A. K., Ghosh, M. K. and Bindroo,
B. B. (2012). Study on Lacipdiplodia theobromae, a root rot fungi of mulberry
(M. alba L.) in Malda district and its prophylactic measure. Abs. 22, p. 21.

National Symposium on Blending Conventional and Modern Plant
Pathology for  Sustainable Agriculture held on 4™ to 6™ Dec., 2012 at
Indian Institute of Horticultural Research, Bangalore.

Maji, M. D., Maji, C. and Bindroo, B. B. (2012). Epidemiology and prediction
of Myrothecium leaf spot of mulberry caused by Myrothecium roridum. Abs.
O7, pp.56-57.

National Symposium on Recent Trends in Plant and Microbial Research
held on 22™ to 23™ March, 2013 at Department of Botany, University of
North Bengal, West Bengal.

Maji, M. D., Maji, C and Bindroo, B. B. (2012). Genetic diversity of mulberry
(Morus spp.) genotypes of different agroclimatic origin to bacterial leaf spot
caused by Xanthomonas campestris pv. mori, Siliguri, Darjeeling. Abs. 3.07,
p.29.

Published in e-book form during Workshop Cum Brainstorming Session on
Recent Advances in Post Cocoon Technologies for Tasar Silk Industry held
on 11" July, 2012 at CSR&T]I, Ranchi, Jharkhand.

Kar, N. B., Majumdar, S., Majumdar, M. K. and Bindroo, B. B. (2012).
Studies on the interactive features of machine, material and process
parameters on cocoon and reeling characteristics of tasar cocoons
Antheraea mylitta D.

Majumdar, S., Kar, N. B. (2012). Studies on the effect of different drying
technique on dry reeling and wet reeling traits of tasar cocoons Antheraea
mylitta D.

{Suicson™



Annual Research and Administrative Report — 2012-13

111

10. RESEARCH PROJECTS AND PROGRAMMES

Total projects: 51 (19 Projects + 2 Pilot study + 30 Prog.)
Projects: 19

SI.
No.

Code No.

Title

Pl

1.

PIB 3424

Development of cold tolerant mulberry
genotypes for sub-tropical plains. (Jan., 09 to
Dec., 15)

M. K. Ghosh,
Sc-D

PPS 3435

Studies on micronutrients for sustained high
productivity of quality mulberry in Eastern and
North-Eastern India. (Collaboration with 4
RSRSs) (Jan., 10 to June, 13)

R. Kar, Sc-C

S. K. Majumder,
Sc-C (upto
19/05/12)

PPS-3452

Terrestrial carbon sequestration for sustained
high productivity of quality mulberry. (July, 11
to June, 15)

R. Kar, Sc-C
S. K. Majumder,
Sc-C (upto 19/5/12)

PIG 3441
(DBT)

Development, validation and utilization of
SCAR marker(s) for Powdery Mildew
(Phyllactinia corylea) resistance in mulberry.
(In collab. with CCMB, Hyderabad). (Oct., 09
to Aug., 13)

B. B. Bindroo,
Director

(DBT)

Development of DNA marker based genetic
linkage map of mulberry and QTL analysis for
agronomically important Planta traits (Mar.,
11to Feb., 14)

R. Banerjee, Sc-C

MOE-3459

Yield gap in mulberry sericulture — A study in
North-Eastern region of India (Oct..,11 to
April, 14)

M. Pamehgam, Sc-
C

ARE -3464

Biology and feeding efficacy studies of
Scymnus pallidicolli (Mulsant) for the eco-
friendly management of pink mealy bug,
Maconellicoccus hirsutus (Oct., 11 to Sept.,
13)

M. Patnaik,
Sc-C

AlIB- 3466

Development of region specific bivoltine
breeds suitable for highly fluctuating and
seasonally variable climatic conditions of
Eastern and North-Eastern India (Aug., 11 to
Dec., 16)

N. Suresh Kumar,
Sc.-C

PIP-3469

Screening of early sprouters and late
senescence mulberry variety with better leaf
yield and quality under low temperature
condition (Nov., 11 to Oct., 14)

A. K. Misra, Sc.-C

T
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10. | AIP-3472 Standardization and  determination  of | A.K. Saha,
temperature tolerance potentiality in different | Sc.- D
developmental stages of silkworm , Bombyx
mori L. (Sept., 11 to Aug., 14)

11. | AIE-3454 | Evaluation of elite bivoltine silkworm | M. K. Singh, Sc.-C
germplasm under different agro climatic
conditions: All India Silkworm Germplasm
Evaluation Programme Phase-I1". (Sept., 11 to
Aug., 14)

12. | AIB 3496 Development of high temperature and high | N.Suresh
humidity tolerant bivoltine breeds of | Kumar,Sc-C
silkworm (Bombyx mori L.( June.,12 to May.,

15)

13. | AIB 3480 Development of silkworm of silkworm | G. K.

(Bombyx mori L) breeds from a gene pool | Chattopadhyay,
with higher genetic plasticity. (Sept., 12 to | Sc.-C
Aug., 16)

14. | CSS-2107 Forewarning of Mulberry diseases of Eastern | S .K. Datta, Sc.-C
and North Eastern India.( Sept., 12 to Aug.,
17)

15. | AIB 3491 Post Authorization Trials of Silkworm | N. Suresh Kumar,
Hybrids in Eastern & North-Eastern | Sc-C
India.(Sept., 12 to Dec., 14)

16. | PIB- 3479 Development of high vyielding mulberry | Jalaja S. Kumar,
varieties  using  physiological  growth | Sc-C
parameters as markers for selection. (Oct., 12
to Sept., 16)

17. | PPF 3487 Decision support system initiative through | Monica Choudhuri,
impact assessment of agro-climate on foliage | Sc-C
yield of mulberry (Morus sp) for climate
resilient sericulture in Eastern India.(Oct., 12
to Sept., 13)

18. | PIB 3481 Evaluation of mulberry varieties suitable for | M.K. Ghosh, Sc-
low in put soils (Jan., 13 to Dec., 17). D

19. | DST Improvement of mulberry seed cocoon | T. Datta (Biswas),

production at farmers’ level with special
reference to bivoltine seed cocoon in West
Bengal. (Nov.,, 11 to Oct, 12).
(CONCLUDED)

Sc.-C

T

2
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Pilot Study: 2
Sl. CODE No. TITLE Pl
No.
20 | BAR(PS) - Formulation of broad spectrum room | S. Chakraborty,
002 disinfectant for silkworm disease management. | Sc-B
(Aug., 11 to July,13)
21 | BPP(PS)- Improvement of mulberry through in vitro | N. Lalitha,
001 mutagenesis and somaclonal variation. (July,11 | Sc-B
to Dec.,12)
Programmes: 30
Sl.| CODE No. TITLE Pl of the
No. Project
22 | BPR (P) 021 | Development of weather based forecasting | S. K.
models for mulberry pests. (Collaboration | Mukhopadhyay,
with 3 RSRSs & 2 RECs) (Apr., 05 to Dec., | Sc-C
10; Extn. up to Dec., 15)
23 | BPP(P) 020 Evaluation of soil fertility for sustained | R. Kar, Sc-C
production of quality mulberry leaf in Eastern
India under long-term fertilization. (Jul., 05 to
Jun., 10; Extn. up to Dec., 15)
24 | AICEM (Ph- | All India Coordinated Experimental Trail for M. K. Ghosh,
1) Mulberry (AICEM)- Phase I, (A prog. of Sc-D
C.0O., Bangalore) (April, 11 to June, 15)
25 | BPP (RP) 001 | Production of  Azotobacter  (Nitrofert.). | S. Rajaram,
Continuous Sc-C
26 | BPP (RP) Production VA- Mycorrhiza (Phosphofert) | S. Rajaram,
002 Continuous Sc-C
27 | BPR (VP) Studies on the field efficacy of selected dose of | M. V. Santha
006 insecticide in whitefly management (July, 11 to | Kumar,
June, 13) Sc-C
28 | B-RNC (VP) | Validation trial of package of nutrient under | Ghanshyam
007 rainfed condition (RSRS, Ranchi) (Oct.,11 to | Singh, Sci.-C
Oct.,13)
29 | BAI(P) 008 Screening and identification of bivoltine breeds | N. Suresh
for Eastern and North-Eastern India. (Aug.,11 | Kumar,
to Mar., 13) Extended 1 year upto Mar.,13 Sc-C

T
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30 | B-KPG (P) Muga seed multiplication prog.: Raising of| M. D. Maji,

006 Muga host plantation at RSRS-Annex,| Sc-C
Kalimpong (As per the Central Office Letter| (RSRS,
no.:CSB-65/1/2004-05/TS-4/ Dated 16-10-09.).| Kalimpong)
(2009 to 2014)

31 | BAI(P) 007 Establishment of molecular IDs for the | S. Sree Kumar,
mulberry silkworm breeds (Bombyx mori ) | Sc-C
evolved by CSR&TI, Berhampore (Jul., 11 to
Jun., 13)

32 | BPP(VP) 008 | Field evaluation of plant growth regulator | P.K. Tewary,
combination for improvement of quality leaf | Sc- C
yield of mulberry especially under cold stress
condition (Dec., 11 to Nov., 12) Extended 1
year upto Nov., 13.

33 | BAI(P) 014 Studies on the reelability of multivoltine | N.B. Kar,
hybrid cocoons during adverse climatic | Sc-C
conditions in Eastern & North-Eastern region.

(July, 11 to March, 14)

34 | B-KPT(P) Assessment of fertility status of mulberry | S.K. Mishro,

017 growing soils in selected Seri-village of | Sc.-C
Koraput for appropriate fertilizer management.

(Jan., 12 to Dec., 13)

35 | B-RNC(P) Assessment of fertility status of mulberry | Ghanshyam

018 growing soils in selected Seri-village of Ranchi | Singh,
for appropriate fertilizer management. (Jan., 12 | Sc.-C
to Dec., 13)

36 | B-JRH(P) Assessment of fertility status of mulberry | S. N. Gogoi,

019 growing soils in selected Seri-village of Jorhat | Sc.-C, RSRS,
for appropriate fertilizer management. (Jan., | Jorhat.

12 to Dec., 13)

37 | B-KPG(P) Improvement of rearing technology for | R. Bhutia,

015 autumn crop in Sub-Himalayan region. (Aug., | Sc-C, RSRS
12 to Jan., 14) Kalimpong

38 | BPP(VP) 003 | Validation Trail on the superiority of paired | T. Datta
row plantation in chawki mulberry garden with | (Biswas),
regard to leaf yield and cocoon productivity. | Sc.-C

(Oct., 10 to Sept., 12) (CONCLUDED)

39

BAR(VP) 005

Study on the efficacy of newly developed bed
disinfectant (Sericillin) in hot spot areas for the
control of muscardine disease of silkworm,
Bombyx mori L. (Aug.10 to July, 12)
(CONCLUDED)

S. Chakraborty,
Sc-B

S
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40 | BAI(P) 010 Popularization of authorized silkworm (Bombyx | G. K.
mori L.) hybrids (Sept.,10 to Aug.12) | Chattopadhyay,
(CONCLUDED) Sc-C
41 | B-RNC(RP)- | Survey and surveillance of disease and pest of | A. H. Naqgvi, Sc-
004 mulberry and silkworm. (April, 2011 to March, | C
2013). (Routine activity) [CONCLUDED]
42 | Prog. Survey and surveillance of disease and pest of | R. Sahu, Sc-C
mulberry and silkworm. (April, 2011 to March,
2013). (Routine activity) [RSRS, Koraput]
[CONCLUDED]
43 | BAR(RP) 005 | Survey and surveillance of silkworm diseases in | S. Chakrabarty,
the traditional sericultural districts of West Sc-C
Bengal. (Continuous) [CONCLUDED]
44 | MSRAP MSRAP Phase-VIII programme. (Jan., 2011 to H. Lakshmi,
Phase-VIII Dec., 2012). [A Prog. of C.O. Bangalore] ) Sc-B
[CONCLUDED]
45 | BAI(RP) 003 | Maintenance of bivoltine and multivoltine S. Mukherjee,
germplasm and newly developed breeds and Sc-C
their lines. (April, 2012 to March, 2013).
(Continuous) [CONCLUDED]
46 | BAI(P) 009 Field level testing of New hybrids. (Jan., 11 to H. Lakshmi,
Dec., 12) (CONCLUDED) Sc-B
47 | BPP(P) 012 Studies on reduction in cost of production and S. Rajaram,
improvement on crop productivity for Sc-C
sustainable sericulture under West Bengal
conditions (Sept., 11 to Feb., 13) Concluded in
Dec., 2012. (CONCLUDED)
48 | BAR(P) 013 | Studies on the identification of the casual agent | Zakir Hossain,
symptomatic of Gattine like disease in Sc-C
silkworm Bombyx mori L. (Jan., 12 to Dec., 12)
(CONCLUDED)
49 | B-KPG (P) Assessment of fertility status of soils of RSRS R.L. Ram,
016 farm and progressive farmers’ fields in Sc.-C,
selected seri. villages of Kalimpong to increase RSRS,
the yield and quality of mulberry (Morus spp) Kalimpong
leaves. (Oct.,11 to Dec.,12) (CONCLUDED)
50 | BMO(P) 003 | Institute Village Linkage Programme (IVLP) - D. Das,
Phase Ill. (Collaboration with 4 RSRSs) Sc-C
(April, 10 to March, 13) (CONCLUDED)
51 | B-JRH(P) Studies on the biology and feeding efficiency of Y. Debraj,
011 the coccinellid predator, Scymnus sp. for Sc-C

management of whitefly on mulberry).(RSRS,
Jorhat) (April, 11 to March, 13)
(CONCLUDED)

S
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11. CONSULTANCY & OTHER SERVICES RENDERED

Product/ technology commercialized: @ The product ‘Sericillin® has been
commercialized through NRDC, New Delhi based on an Agreement Deed executed
between this Institute and the former on 06.02.13. Two entrepreneurs have obtained
license from NRDC, New Delhi.

A) Consultancy:

Facility Location of Areas Beneficiaries (Nos)
facility (Acres)
Testing RSRS, Koraput 30 acres* 30 farmers
laboratory RSRS, 8 acres** 16 farmers
Kalimpong

*Villages: Bayaput, Sagar, Sukriguda, Ratapoda, Siriguda, Bhagamoda and
Khurigaon.

**Villages: Kharkabusti, Bhalukhop, Mahakaldara, Dolapchand, Sangsay, Khani,
Gitbabling and Saurani.

B) Royalty:

Sl Year Letter No. Premia | Royalty
No. (Rs.) (Rs.)
1. 01.04.2012 to 31.03.2013 | 2085 Dated 14/5/12 2526.00
2. 01.04.2012 to 31.03.2013 | 706 Dated 17/5/12 1324.00
3. 01.04.2012 to 31.03.2013 | 6083 Dated 31/7/12 1348.00
4. 01.04.2012 to 31.03.2013 | 1837 Dated 9/8/12 33000.00
5. 01.04.2012 to 31.03.2013 | 2918 Dated 6/11/12 1348.00
6. 01.04.2012 to 31.03.2013 | 11937 Dated 7/12/12 | 20500.00
7. 01.04.2012 to 31.03.2013 | 12635Dated 20/12/12 | 70900.00

Total | 92748.00 | 38198.00

C) Right to information Act, 2005:

Sl Date of Compliance

No. request

1 16.02.2012 CSB/CSR&TI/RTI-86/2012-13/961 dated 28.04.2012
2 12.04.2012 CSB/CSR&TI/RTI-86/2012-13/2503 dated 28.05.2012
3 05.05.2012 CSB/CSR&TI/RTI-86/2012-13/2049 dated 14.05.2012
4 15.06.2012 CSB/CSR&TI/RTI-86/2012-13/4195 dated 07.07.2012
5 16.07.2012 CSB/CSR&TI/RTI-86/2012-13/9230 dated 05.10.2012
6 14.08.2012 CSB/CSR&TI/RTI-86/2012-13/7623 dated 28.08.2012

T
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12. INSTITUTE RAC /RC /RRACs: MAJOR SCIENTIFIC
RECOMMENDATIONS

Sl. | Meetings / Workshop Date
No.

Research Advisory Committee | 25" - 26" June, 2012 (36")
(RAC) 10" - 11" Dec., 2012 (37™)

2. | Research Council (RC) 31 July, 2012; 26™ Feb., 2013

3. | Extension Officers’ Meeting 1% August, 2012; 27" Feb., 2013

10.09.2012 (Kalimpong, West Bengal)

Regional Research Advisory | 27.09.2012 (Koraput, Odisha)
Committee (RRAC) 22..01.2013 (Jorhat, Assam)

06.02.2013 (Ranchi, Jharkhand)

Major Recommendations:
Research Advisory Committee:
(i) 36" meeting held on 25™ & 26™ June, 2012.

< More number of demonstration prog. need to be taken up with the
stakeholders.

< Development of high temperature and humidity tolerant silkworm breeds,
suitable for the region as well as cold tolerant mulberry varieties.

< More clusters to take up in coordination with the DoT(Seri)/ DoS.
(ii) 37" meeting held on 10™ & 11" Dec., 2012.

< Development of season and region specific silkworm breeds/ hybrids.
Survey in the non-traditional areas of Odisha for exploring sericulture for
the stakeholders.

< Scientists working at RSRSs/ RECs in coordination with the DoT (Seri)/
DoS to meet the need for region specific requirements.

T
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& To have easy accessibility of the farmers with the Extension workers

working IVRS and broadcasting of extension prog. on AIR and TV need
to be explored.

Research Council:
(i) 37" meeting held on 31° July, 2012.

1.

RSRS, Jorhat to increase the rearing capacity at farmers’ level for the trial of
SK6 x SK7 bivoltine foundation cross. For supply the dfls to the farmers,
indent of dfls should be obtained from the concerned DoT / DoSs.

RFD should be out-put oriented and effort should be made to achieve the
maximum target set under ToT and training to the beneficiaries.

Efforts should be made for effective absorption of technology into the field.

Formation of Disease Monitoring Committee at Institute/ RSRSs level by
including the officers of State and NSSO. The Bio-data of the Scientists of
Extension units to be uploaded at the Institutes’ website.

(ii) 38™ meeting held on 26™ Feb., 2013.

1.

For maintenance of mulberry and silkworm germplasm, the RSRSs and the
Silkworm and Mulberry Breeding & Genetics Sections of the Institute should
take up the programme separately and obtain Code No.

Scientists should meticulously review the literature while preparing the
projects/ prog. and shall append an undertaking with the proposal that
literature includes latest and updated citations/ references.

The RSRSs to develop their own database enabling to upload the same on the
website.

The PI of the Projects/ Prog. to maintain the Project Registers with
expenditure details.

RSRSs to constitute Disease Monitoring Committee by including officers/
officials of DoT/ DoS and NSSO to conduct the disease survey &
surveillance as per the annual event calendar.

S
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Regional Research Advisory Committee:

A) RSRS, KORAPUT: Meeting held on 27" Sept., 2012 at Regional Office,
CSB, Bhubaneshwar (Odisha).

< For promotion of Bivoltine seed cocoon generation programme, the
RSRS Koraput and its nested units along with DoS, Odisha should give
more emphasis on making the seed crop successful for a better return to
the farmers.

& RSRS Koraput to formulate a project/programme with higher spacing i.e.
6'x 6,8 x 8 and 10’ x 10’ as high bush/tree type plantation.

B. RSRS, KALIMPONG: Meeting held on 10" Sept., 2012 at RSRS,
Kalimpong, West Bengal.

& Inclusion of Siliguri as an additional operational area of RSRS,
Kalimpong. Initially 20-25 progressive farmers from 2-3 villages may be
taken up for initiating Extension and related programmes, for
dissemination of proven technologies.

@ DoS, Sikkim to increase the subsidy for construction of rearing house and
also to raise the purchase price of bivoltine seed cocoons for a better
return to the farmers.

& RSRS, Kalimpong to create the facility for production of bio-fertilizers
and will supply the bio-fertilizers for the use at farmers’ field,

C. RSRS, JORHAT: Meeting held on 22 January, 2013 at NBSS & LUB,
Jorhat, Assam.

@ The scientists to formulate collaborative projects with NBSS and LUP to
be funded by CSB.

% REC, Shillong to elevate to a full fledged Satellite Breeding Station for
Bivoltine Sericulture.

D. RSRS, RANCHI: Meeting held on 6™ February, 2013 at Indian Council
of Forestry Research &Education, Lalgutwa, Ranchi, Jharkhand.

% RSRS, Ranchi to take up new need based project suited to rainfed
conditions to Jharkhand.

& Consider the impact of technologies during implementation of projects/
programme at farmers’ level.

S
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13. PARTICIPATION OF SCIENTISTS IN WORKSHOP / SEMINAR/
SYMPOSIUM/ CONFERENCE

13.A. International
13.A.1. Abroad

Sl Workshop / Seminar/ Symposium/ Period Scientists

No. | Conference

1. International Conference on Wild Silk 22" to 24" L. Pachuau,
Moth and Silk at Mahasarkhan Nov., 2012 Sci-C
Province, Thailand.

13. A.2. In the country

1. International symposium on food | 7"to 9™ Dec., | Manoja
security dilemma: Climate change and 2012. Patnailk,
plant health issues” AAPP, BCKYV, Sci-C
Kalyani, West Bengal, India.

2. International conference on Global | 26™ to 28™ Dec., | Jalaja, S.
meet of biologists, Indian Institute of 2012. Kumar.,
Chemical Technology, Hyderabad. and N. Suresh

Kumar,
Sci-C

3. Indian  Social Science Congress | 27"to 31" Dec., | N. K. Das,
organized by Indian Academy of 2012 Scientist-C
Social Sciences at Bhubaneswar.

4, International Conference on Insect | 14" to 17" Feb., | M. V. Santha
Science at University of Agricultural 2013. Kumar, Sci-C
Sciences, Bangalore.

5. General Management Programme for 4" to 15" Smt C. Maii
Woman Scientists Administrative Staff March,2013 S ci-C .
College of India, Hyderabad, India

13.B.1. National

L National Seminar on  Silkworm 28" to 29" B'. B. Bindroo,
breeder’s meet held at CSB, May,2012. Director
Bangalore.

2. National Symposium on Plant Microbe 6" to 7 S. Chatterjee,
Interactions  and Crop Health Oct., 2012 Sci.-C and S.
Management at Visva Bharati, Dept. of Chakrabarty,
Plant Protection, Palli-Siksha Bhavana Sci-B

(Institute of Agri-culture), Sriniketan.

W
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International Conference on Anthro- | 2™to 4™ Nov., | C. Maji, Sci-D
pogenic Impact on the Environment 2012
and Bioremediation at Department of
Biosciences, St. Xavier’s College,

Ranchi in collaboration with National

Environ-mentalists Association,

India, Ranchi, Jharkhand.

National Symposium on Blending | 4" to 6™ Dec., | M. D. Maji, Sci-

Conventional and Modern Plant | 2012 C

Pathology for Sustainable Agriculture

at Indian Institute of Horticultural

Research, Bangalore.

National ~ Seminar on  “Recent 8" to 9 S. K. Dutta, Sci-

Advances in Life Science application” Dec., 2012 Cc

— Organized by Post Graduate

Department of Zoology, Acharya B.N.

Seal College, Cooch Behar in

Collaboration with Departmrnt of

Agricultural  Entomology, UBKYV,

Pundibari, Cooch Behar, West Bengal.

Centenary Session of Indian Science | 3 to 7", Jan., | S. Roy

Congress in Agriculture and Forestry | 2013. Chowdhuri,

Sciences at University of Calcutta, Sci-D, A. K.

Kolkata. Saha, Sci-D, R.
Kar, Sci-C, D.
Das, Sci-C, T.
Datta (Biswas),
Sci-C, S. K.
Mukhopadhyay,
Sci-C, M. V.
Santha Kumar,
Sci-C, A. K
Verma, Sci-C, S.
Chakrabarty,
Sci-B, N.
Lalitha, Sci-B.

National Symposium on Recent [22™ to 23" M. D. Maji, Sci-

Trends in Plant and Microbial |March, 2013 Cc

Research at Department of Botany,
University of North Bengal.

S
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14. WORKSHOPS / SEMINARS / SUMMER INSTITUTES/ RKM AND
FARMERS'DAYS ORGANIZED

14.A. Resham Krishi Mela organized by CSR&TI, Berhampore at
Malda (W.B.)

The Resham Krishi Mela was organized by CSR&TI, Berhampore at Durga
Kinkar Sadan (Malda College Auditorium), Malda on 10" January, 2013. Shri K. N.
Chowdhury, Hon’ble Minister in charge, Tourism, Govt. of West Bengal &
Chairman, English Bazar Municipality was
the Chief Guest of the Mela. Other
honourable dignitaries were Shri A. N. Khan
Chowdhury, MLA, Sujapur, Shri Ujjal
Chowdhury,  Chairman, Malda Zilla
Parishad, Shri Pravas Chowdhury, Principal,
Malda College, Shri A. N. Mondal, Joint
Director of Textiles (Seri), North Zone,
Govt. of West Bengal and Dr. B. B. Bindroo,
Director, CSR&TI, Berhampore. Dr. B. B. Bindroo addressed the gathering and
reminded about the past glory of Bengals Sericulture on his speech and also indicated
the lion’s share of states silk production of Malda. He stressed on the generation of P1
Bivoltine seed cocoons for improvement in productivity.

14. B. Workshops organized by CSR&TI, Berhampore(W.B.)

To get an assessment of the achievements in quality Bivoltine seed cocoons
production, through technology intervention by the stakeholders, CSR&TI,
Berhampore organized a workshop on 18"
October, 2012 on the aspect covering
“Improvement of Mulberry Seed Cocoon
Production at Farmers’ level with special
reference to Bivoltine Seed Cocoon in West
Bengal”, a project funded by DST, Govt. of
West Bengal. Dr. B. B. Bindroo, Director,
CSR & TI, Berhampore presided over the
workshop while Mr. B. K. Mukherjee, Addl
Director of Textiles (Seri), Govt. of West Bengal was the chief guest. Joint Director
and Deputy Directors of Textiles (Seri), Kolkata, Malda, Murshidabad, Nadia and
Birbhum districts of West Bengal, Mr. R. Bhattacharya, Jt. Sec (Tech), RO, Kolkata,
Dr. K. Mandal, Sci.-D , ZSSO, Malda and Dr. N. B. Pal, Sci.-C and Incharge, SSPC,
Berhampore also participated in the workshop. A workshop Manual and Crop
Schedule bronchure were also released.

gy
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14. C. Awareness Programme organized by CSR&TI, Berhampore at
Banjetia village:

An awareness programme was organized at Banjetia village of Murshidabad
district on 22" Sept., 2012 with the farmers of Banjetia and Kalitala Diar villages
under the DST, Govt. of West Bengal, Kolkata
funded Project “Improvement of Mulberry Seed
Cocoon Production at Farmers’ Level with
Special Reference to Bivoltine Seed Cocoon in
West Bengal” to aware the farmers about the
precautionary measures to be taken during the
Agrahayani seed crop which is characterized
with  high temperature coupled with high
humidity. Twenty five farmers from two villages ‘
participated in the awareness programme, to whom, rearing appliances were
distributed. Md. S. Khan, E.O., DOT (Seri), Govt. of West Bengal, Murshidabad and
Dr. N. B. Pal, Sci.-C, SSPC, Berhampore participated in the awareness programme.

14.D.Workshop organized by DOS at Champak Nagar, Agartala:

On 2" October, 2012 a workshop was L =
organized by DoS at Champaknagar cluster. - i B
Hon’ble Minister Mr. Jitendra Chowdhury
inaugurated the seminar by lightening the lamp.
Shri S. P. Bhomik, Cluster in charge welcomes all
the guest and farmers. Shri Tushar Kant Chakma,
IAS Dbriefed the farmers about different
developmental activities going on in the state and
he requested the farmers to take the benefits of
different schemes.

14. E.Resham Krishi Mela organized by REC Aizawl & DOS Mizoram:

The Mela was attended by Shri Nihar Kanti Chakma, Minister of Sericulture,

Veterinary Department and Disaster Management & Rehabilitation, Shri
Lalthankhuma, MCS, Secretary of Sericulture, Govt. of Mizoram, D. Engzananga
Director of Sericulture, Govt. of Mizoram, Dr. ‘
B. B. Bindoo, Director, CSR&TI, Berhampore
and Smt. Laltlanpuii a private entrepreneurs
along with Scientists, officers and officials of
RSRS Jorhat, REC Aizawl and DoS Mizoram.
Altogether 200 farmers attended the Mela. An
exhibition was organized to display the various
technology developed by CSB for benefit of
farmers.
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15. LIST OF VISITORS/ DIGNITARIES WHO VISITED THE INSTITUTE
15.A. MAIN INSTITUTE

Sl. | Visitors / dignitaries Address Date of visit

No.

1. | Shri Jayanta Koley Judge, Special Court, 08.05.2012
Berhampore, Murshidabad.

2. | Prof. A. K. Banerjee Vice-Chancellor, University of 05.01.2013
Kalyani, Nadia, West Bengal.

3. | Dr. S. M. H. Qadri. Director, CSR &TI, Mysore. 02.03.2013

15.B. RSRS, KALIMPONG, WEST BENGAL:

With a view to motivate the farmers’ on
different agriculture developmental
aspects, a Sabala Mela was organized by
the District Authority, Darjeeling during
25.04.2012 to 01.05.2012 at Kalimpong
hills. In this occasion, Shri Goutam Deb,
4 Hon’ble Minister of North Bengal
Development, visited the exhibition stall of
RSRS, Kalimpong in the Mela. Scientists
of RSRS, Kalimpong demonstrated various
technologies to the visiting delegates.

15.C. REC, SHILLONG, MEGHALAYA:

A team from GIZ Project, Germany
visited REC, Shillong, Meghalaya, on
15™ October, 2012. The distinguished
visitors interacted with the scientist of
REC, Shillong on various aspects of
sericulture and its potential in the state.
They were impressed upon the mulberry
cultivation and silkworm managements
at farmers’ level.
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®4EVEIEE'EE +xEO!EEME E6O MEEIEE EEVESEEAE
(E'EC 2012-13)

Raj Bhasha Anubhag Ki Gatibidhian

Sl YAH IcUCH U Td GiRIefor FEUE, qe AR (99) & a¥
2012-13 o SRTeT FE T IS AT HT GEIeh HeTdTelel T I1g7| SIS
s fr arr -3 (3) va TeEwT A9 5 S JifAary grauet Fr era-ufawa
IeTuTelel GiARE fohar I &1 TSTHT BEl & 3T Heca Ul Hrleadsl faeg3il /
JIaYTal WX 3 FIars fr TS| AT H TSTHNT Sraleadd qfafa & dab #r
TS X ASTHTST WEIfT / AT HI TAT-TAT I FHIET, Redl draemer |, Redr
aarsT/iead, fR=ar s wfieror, Redr qedeh/JRdR3T I Fules, fewer gfazfarar
F IS Td T8 ASAATIT T FAeadsT HAT AT FolEa®d, TG FHr
TSTHIST AT & Scopse Hrfleadel U ASTAST T & Jomel st & wrgehg
ITETT & foT 8 TEAT A TTHNT FEATA, 13 ool garT  f&aArh 27.4.2012 i
“Frarerd v Ffa R & geafaa e

HEUT @RI HTeired 3afer & aRiel faffiest srficader faeg3i o & 71
FRATS A AT FaAad g :
1. HRT-3(3) FT 3T :

TSTHTST IFFAFIH T URT-  3(3) & 3feciard 37 arel I FETaTT I2AT
A 3eer, Afder, @aw, o, sftgeer va @fder R faafta qu
wemafas Td 3 Rule gfades scafe &t gfaemsy F oy faar orm|
2. =Y WER:

a¥ & SN ‘&, ‘W UG W &84F A T Fog | ToT WFR I FAA
83.91% , 85.36% AT ‘I &F H fEUT FegIT THR & HIATTAT T 79.44% 9T fgar
H ol 97| 39 YR TAER & Ac H oeg ¥ 3% =9ar fhar =)

3. fe=<dr wfrayor :
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=T A & el 3IRFRAT /maiat & {edr Refor & Ae=r &
37efeT TRIGTOT & ST ¥ S8 aRTeT T & Fol 11 Gy fgedr odiem & Secior
BU &l 3T Th HEAT & FeTl 95.45% 37T/ FFART 5T ATl & edid
FRITET fhd ST g & T IdAE T (Jel1s , 2013 - 75, 2014) F R 7 geumy
3Fd it & 3 fAffes areaswa & reha uferomedar g

4. TSTHATT FETTadT AATT T d5HT F1 3MAST :

TSTHT 3TH 3RATH & Jaurel & FFah Iequreld U9 AT -FAT |
ST Frl & Jorfer /wfAaT 1 ToleT & Fede 7 TAF ey & e
Famefr ToreST Freaad AfAfa $r dSh FHT IS F FATadT Hr feem &
37T ATl HiSEASAr HT e fohar STar §1 adde a¥  2012-13 & 33T IISTTST
Feadsl AfATT H IR ToPT FT IS HAA AT 30.06.12, 29.09.12,
21.12.12 T 18.03.2013 &I faar aram aur do& & fav a0 fAorl @ Jiefadt HRar
Fr S| sgH falked, araa & 3Ty Fegr & Torr R F Fraeagd v
feem 7 & a1 @ Farg/gefa Hr FHET T HeArhd we f T § GEAT F
N gl T FYercl ASTATYT el FIATT & 2747 va 2847 doh HAT:
festier 02.08.12, AT 27.02.13, &t 57 AT H AT I Fogl & I o7 W&
FIETS T Tl I HATET H TS
5. g HIIATAT T IS :

TEUT H IR R /AAaTRal @l fedr & HroAehrst wal H GIradm
e Scdh a¥ fRear SRR HT ST fhaT ST &1 HRERITAT HT 31Tl
HAIRET T B Thid & ITER HAIT-37009T oGl H fHIT ST 1 Tehelleh! T
g HaeT & FHHATRAT & 3Telmar JRFIRAT & fav feaie 26.07.12, 15.12.12,

YT 23.02.13 &t TEEr HARATCN AT T FEUT & Tl 87 TGN ST
fRedr & ufdifera frw a1v qur 3mt st g8 e I &

6. NTTT FRTIRAT / FoealT WH A & 3T FATA! Iafed HraTear &
feedl FrIemeT :

HEUT T Faeg sl & o §u &7 ST A & qhel Hrdleadsl g

TReET PR T HAISTT T STl 1 38 ot H &1 A Sculest 3eaene
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SEPISl, RIS, 3SSiter, AR & faRera &7 wraferd, ernrar & off qot
oo Rl SrIemems3t &1 e fhar
7. TSTHNT NcHTEA ANSTT HT HEATIIA :

HEATT UG 3HF Haed /3ENATY dheal H HRRA ATTRIRAT JAT HAATRAT
A TS oy & 9fa AT ST 6] THT AT W AT Tsrarem
FRIHAGTATRET & AT har Srar gl ST FIHAT GART FHATRAT &I
WATRT/IER A o 3erar fgeel & HoT &7 & feoqor 3HTel@el el arel
AR /RAERAT & fIT i WA SIS H SENIhd WicdTgs Arstar @i &y
o] fomar o & fSash sedord [@eiRd e @ RS & fomat X 3requrdd
TG UicdTge AT (3TR—IFAHA & 1000.00) Y&TeT T AT &l

8. fR=dl g/ qRedIAT FT ThIerT :

HE AT ST A o HTHR FELTT & 3N ThRIAT & 38T dATfateh
Td eheliehl /IS FhIRMAT FT fgocl FUTAROT 8 ITARIFATHR TehrRId fomar
ST &1 AT a¥ & T FEAT T aIi¥eh da1as va gadfas RaE ay
2011-12 & TR YHIAT el & FfaARSFd I Gar ot gafda oy « e
gdieT, RHEY,2012 T +4 US S (oS, 2012 UF RGEHFR, 2012) 37! &
Recl TEHIOT T YT TohaT I1T|

9. IR USTHINT FRITeaId FRATT FT ST Td IHHT A3 FT AT :

a¥ 1997-98 & YEINA H & TTHIN FIHWT, AR TSR, 75 ool ganr
TTUTT F fASAF A 37T F T H R ASTHYT F1AeadT TATT & TS,
ot & AR IMAISTAT TUT FgEAR AR AT Fdl I THR &
FTATTT /S /Al /Zushal/TaaaAl e &F TG H TTATT Afd & el FrATTaTT
1 AfaRed aRica @fgd fFar =) af & e afafa & 26dT So Esiw
11.05.2012 duT f&aieh 04.02.2013 & 2747 Sk TUeaT FI 35| TATT F 9O T A
TR AT FeilT TR & FH1ATerdT/ Sohi/ [AITAT 3UhaAl/ Taraait 3mfe & oy IrsremsT
AT 98 &1 wocawy, [Qed a¥ & ST FIR TITHWT FReada A,
SEAR & AR & qdl JUT Jafeak & & Tt # I T & FEATAS gt
T AT A1 I &1 305 HARFT, IR & Fed Hraflerd 39e-319e) Hrafierat
H R Raw, afafEdar, 9Nser SrRIReT Ud Sohl #T 3Mell & 7| & IS
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$r 3oq AfafAT & JaredT T TEAT F TTHAY FATeadeT Faei HRyAEr 7 oY

I Jefd g ¢

10. TSTHNT fAd 10 (4) & edard reflaey Frataar # sfgRa R
AT

TEATT & TFaed | 3fAey dheal H FRIRA 80 % HAATRAT &I ey
GfIGToT fGear & qRard V8 HIATerdl I FAATST SaRT ISTHTT f3ga -10(4) & 3efieT
HEHRIT A T wars H S g1 36 HA H FEAE & 09 3R wrien
I AR AT ST I &

10. fe=dt wfaaifrar &1 3 :

gy 2012-13 & R fgaA 01.09.12 & 14.09.12 d& IAAT el q@arar
F Ieadd [Affea ey ufafaar & e frar =am s wfafaar § geaa
& el waaREt o 3care @ T forar| 56 SR Fer 08 fewdr wferdfaraait
HA: feoqur T 3Me@A 01.09.12, egidelr  3.09.12, fAEwtr 04.09.12, dre-faareg
05.09.12, I T HcTol@  06.09.12, ISTHINT Gealleddl 07.09.12, 3Heam&rr 1 0.09.12,
dTceToreh $TTYUT  11.09.12 & ST fRam a1 g% 9fadfaar & aasiss
fdenfarat & gue, efade, Jd vd dicasl PR & REhd e |

11, FFgRX W et 7 w1 ¢

TSTSTST JTTATAT-1963 1 URT 3-(3) T ITeIdTelel, BIH/TIT HT &faTIHOT,
Fraea/ T Feal H1 TR Rae &1 FAdeor v AT yerfa R &
qolelcAsh faXuT 3N & Heholel UG TTART & FehTeleT/HTeeT FT H JAT TR
TSTHIST sl FATT H Ffafaferat daeh w8 wf Hrcged | gars &7 4§
fohar ST @1 § | TSI dhrdieadsl & fafdes ugel3it & srcged & g2 #i
YEHTT § ASTHINT FRiTad & H H AT IS & AT & AT HEUTA S ITSTHI
rdieadsl FiAfT &1 doar # Rer vorfad & Hefta 3Mmehst 1 FEcienior e
Wﬂgta:aﬁﬁﬁmmm%lmw%ﬁswamﬁagawm “Zoftepls” T
“HTSHIAITE S ofadsl SAYC Col 7 T HEAYA HFgel W fhar arar § forad
TeG UShHAUT & 3TlTdT Thal o TehAUT, IRTT AEI0T, 37hal & FHIHIOT H
3T T Afa IS &
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16. SCIENTIFIC & ADMINISTRATIVE PERSONNEL OF CSR&TI
AND ITS CONSTITUENT UNITS

Dr. B. B. Bindroo, Director

Scientist-E (R&S):

| Shri M. K. Majumdar

| Divisional head, Reeling & Spinning

Scientists D:

Shri S. S. Manna (R&S)

Reeling & Spinning

Shri R. N. Dutta

Divisional head, Training (upto 31.12.2012)

Dr. A. K. Saha Divisional head, Sericulture

Dr. N. K. Saha Training Division (upto 11.07.2012)
Entomology (from 12.07.12 to 31.01.13)

Dr. M. K. Ghosh Divisional head, Moriculture

Dr. S. Roy Chowdhuri

Divisional head, PMCE

Scientists C/ B:

SERICULTURE DIVISION

Silkworm Breeding & Genetics :

Smt. Sunita Mukherjee , Sci.-C

(from April, 12)

Dr. M. Z. Khan, Sci.-C (upto April, 12)
Dr. N. Suresh Kumar, Sci.—C

Dr. S. Sreekumar, Sci.-C

Dr. G.K. Chattopadhyay, Sci.-C (fr. July,
12)

Dr. B. B. Pattnaik, Sci.-B (upto Feb., 13)
Dr. H. Lakshmi, Sci.-B (upto Dec., 12)

SW Physiology & RTI :

Sri T.N. Nath, Sci. -C

Dr. (Mrs.) T. Dutta (Biswas), Sci.- C
Entomology :

Mrs. M. Patnaik, Sci.-C

Silkworm Pathology Section:

Dr. S. Chakrabarty, Sci.-B

Shri Z. Hossain, Sci. — C (from 08.01.13)
Biotechnology Section:

Dr. (Mrs.) Rita Banerjee, Sci. — C
Dr. S. Chattopadhyay, Sci. — C

Smt. N. Lalitha, Sci. — B

MORICULTURE DIVISION

Mulberry Breeding & Genetics:
Dr. P. K. Ghosh, Sci. - C

Dr. (Mrs) M. Chaudhuri, Sci.-C
Shri N. K. Das, Sci.-C
Agronomy :

Dr. S. K. Mondal, Sci. - C

Dr. S. Rajaram, Sci. — C

Dr. S. Rahman, Sci.- C
Mulberry Pathology :

Dr. S. K. Dutta, Sci-C

Soil Science and Chemistry:
Dr. S.K.Majumder, Sci.-C(upto 19. 05.2012)
Dr. R. Kar, Sci.-C

Mulberry Physiology:
Dr. P. K. Tewari, Sci. -C
Dr. A.K. Misra, Sci. —-C

%oy
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TRAINING DIVISION

PMCE DIVISION

Dr. L. M. Saha, Sci-C ( fr 10.07.12)

Sri R. K. Saha, Sci-C

Dr. G.K. Chattapadhy, Sci—C (24.04-10.07.12)
Smt. Sunita Mukherjee, Sci-C (upto 24.04.12)
Dr.(Mrs) Jalaja S. Kumar, Sci-C

Dr. M. K. Singh, Sci. — C

Shri Z. Hossain, Sci. — C (upto 07.01.13)
Shri D. Chakravarty, Sci.-C (from
07.01.2013)

EXTENSION DIVISION

REELING & SPINNING DIVISION

Dr. S. K. Mukhopadhyay, Sci.-C
Dr. M. V. Santha Kr, Sci.- C

Dr. Subhra Chanda, Sci.- C

Shri Debojit Das, Sci. — C

Shri N. B. Kar, Sci. -C

ADMINISTRATION

OFFICIAL LANGUAGE

Shri A. N. Mukherjee, A. D. (A & A)

Shri Ram Briksh Choudhary, A.D.

REGIONAL SERICULTURAL RESEARCH STATION:

RSRS, Kalimpong (West Bengal)
Smt. C. Maji, Sci. - D

Smt. Regina Bhutia, Sci.-C

Shri S. Chatterjee, Sci. - C

Dr. U. K. Bandyopadhyay, Sci. - C
Dr. M. D. Maji, Sci. - C

Shri Ram Lakhan Ram, Sci. - B

RSRS, Jorhat (Assam)
Shri T. K. Biswas, Sci.- D
Dr. S. N. Gogoi, Sci. - C
Shri M. Sankar, Sci. - C

Dr. Y. Debaraj, Sci. - C
Smt. M. Pamehgam, Sci. - C

RSRS, Koraput (Odisha)
Shri R. Sahu, Sci.- C

Dr. N. R. Rao, Sci.-C
Shri S. K. Misro, Sci.- C

RSRS, Ranchi (Jharkhand)

Shri M. Alam, Sci.- C

Dr. A. H. Nagvi, Sci.-C

Dr. G. Singh, Sci.-C (upto 10. 05.12)

RESEARCH EXTENSION CENTRES & SUB UNITS:

REC, Mothabari (West Bengal)
Shri A.K. Dutta, Sci. - C
Dr. (Mrs.) J. Sarkar, Sci. - C

REC, Kamnagar (West Bengal)
Dr. S.P.Chakraborti, Sci. - C
Dr. D.Chakravarty, Sci.-C (upto 22. 12.12)

REC, M.P. Raj (Jharkhand)
Dr. D. Pandit, Sci. - C

Sub, REC, Bhandra (Jharkhand)
Sri Shankar Rai, TA

Sub-REC, Rajmahal (Jharkhand)
Dr. A. K. Verma, Sci. - C

REC, Agartala (Tripura)
Dr. G. B. Singh, Sci. - C

REC, Deogarh (Odisha)
Dr. D. P. Dasmohapatra, Sci. - C
Dr. K. M. Purohit, Sci. - C

REC, Gumla (Jharkhand)
Dr. S.P. Sharma, Sci.-C

REC, Bademaranga (Chhattisgarh)
Shri K. B. Chouhan, Sci. - C

REC, Dimapur (Nagaland)
Dr. A. K. Bora, Sci. - C

REC, Shillong (Meghalaya)
Dr. Collin Z. Renthlei, Sci-B

REC, Aizawl (Mizoram)
Shri B. Chowdhury, Sci. — C
Dr. Lalthlamuana Pachuau, Sci. - B

REC, Rongpo (Sikkim)

Shri S.T. Lepcha, Sci. - C

REC, Imphal (Manipur)
Dr. L. Somen Singh, Sci. — C

T
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RESEARCH ADVISORY COMMITTEE

Chairperson
Prof. M. Muniyamma

Former Vice-Chancellor Gulbarga University,
No.3, First Floor, 11" Cross, 5" Main Jayamahal Extension,

Bangalore — 560 045

Members

1. Dr. H. K. Majumdar, Grade-G & Head, 11. Director (Hand & Seri.),
Molecular Parasitology Lab., Deptt. of Industries,
Coordinator, Infectious Disease & Govt. of Bihar, Vikas Sachivalaya,
Immunology Group, IICB, 4-Raja S.C. Patna- 800 015, Bihar
Mullick Rd, Kolkata-700 032

2. Dr.D. Sen, 12. Director of Textiles & Handloom
Ex-Director of Extension, Gouvt. of Orissa,
NIRD, ICAR, Hyderabad, Sahidnagar,
EB 1/12, Eshbandhunagar, Bhubaneswar - 751 007
Baguihati, Kolkata — 700 059 Odisha

3. Prof. S. Maity 13.  Director of Industries, Govt. of Jharkhand,
Department of Agronomy, 111 Floor, Nepal House, Doranda,
B-2/221, P.O. Kalyani — 741 235, Ranchi - 834 002, Jharkhand
Dist- Nadia, West Bengal

4. Prof. D. K. Battacharaya 14. Director of Sericulture & Weaving
Department of Zoology, Govt. of Meghalaya,
University of Kalyani, 3" Sectt. (Nongkrek building),
P.O. Kalyani — 741 235 2" Ph, 2" Floor, Lower lachumiere,
Dist. Nadia, West Bengal Shillong — 793 001, Meghalaya

5. Dr. B. Saratchandra 15.  Director of Sericulture,
Director, Central Silk Board, Govt. of Mizoram,
P.O. Madiwala, BTM Layout, Aizawl — 796 001, Mizoram
Bangalore — 560 068

6. Dr. N. Suryanarayana, 16. Director of Handlooms,
Ex-Director, CSB, Handicrafts & Sericulture,
D. No. 11-3-392/2/11/833, Govt. of Tripura, Pandit Jawaharlal Nehru
Srinivas Nagar Colony, Complex, Gorkha Basti,
Secunderabad — 500 061 Agartala — 799 006, Tripura

7. Director, 17. Director of Sericulture,
NSSO, Central Silk Board Govt. of Assam (Near Research Gate)
P.O. Madiwala, BTM Layout, P.O. Khanapara,
Bangalore — 560 068 Guwahati-781 022, Assam

8.  Director of Textiles, 18. Addl. Director of Sericulture,
Govt. of West Bengal, Deptt. of Forest & Environment,
45, Ganesh Chandra Avenue Govt. of Sikkim, Deorali,
Kolkata, West Bengal Gangtok, Sikkim

9. Director, 19. Director of Sericulture,
CSR&TI, Berhampore — 742 101 Govt. of Nagaland,
Murshidabad, West Bengal Kohima — 797 001, Nagaland

10. Director of Sericulture, 20. Director of Sericulture,
Govt. of Chhattisgarh, Govt. of Manipur,
Resham Sanchanalaya, Kanij Bhawan, P.O.Lamphelpat, Imphal-795004, Manipur
Telibandh, Raipur- 492 06, Chhattisgarh
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17. SPECIAL ACTIVITIES ON WOMEN EMPOWERMENT,
DEVELOPMENT OF SC/ST OR PEOPLE FROM BPL

The following human resource development programmes were conducted for
empowerment and strengthening of the weaker section of the society.

17. A. MAIN INSTITUTE

17.A.1. STATEMENT OF SPECIAL ACTIVITIES ON WOMEN EMPOWERMENT,
DEVELOPMENT OF SC/ST AND PEOPLE OF BELOW POVERTY LINE

Sl. | Training Prog. Days / Category
No. Period | Gen| SC [ ST | OBC [Minority| Total
Skill updating prog.
L Mulberry varieties 5 121 8 . 3 ) 23
cultivation techniques  11.09.12-
used for farmers 15.09.12
2. | Integrated nutrient 6 - 2 14 8 - 24
management 24.09.12-
29.09.12
3. | Rearing technology 6 5 - - 2 - 7
& vermicompost, 10.12.12-
green manuring 15.12.12
preparation
4. | Integrated disease & 6 6 4 - 9 - 19
pest management 17.12.12-
22.12.12
5. | Chawki rearing 10 2 4 - 3 - 9
02.01.13-
11.01.13
6. | Late age silkworm 10 1 3 2 9 - 15
rearing 16.01.13-
25.01.13
7. | Rearing technology 6 10| 1 2 1 - 14
& vermicompost 11.02.13-
16.02.13
8. | Integrated disease & 6 4 1 - 1 - 6
pest management 18.02.13-
23.02.13

S
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ISDS (Farmers)

9 | Reeling & spinning 15 1 4 - 5 5 15
12.03.12-
26.03.12

10 | Skill updating of 15 9 4 - 2 - 15
extension agents 14.05.12-
28.05.12

11 | Cocoon handicraft 15 - 9 - 4 2 15
13.08.12-
27.08.12

12 | Mulberry cultivation 15 7 5 - - 3 15
03.10.12-
17.10.12

13 | Commercial 15 11| 6 - 1 - 18
silkworm rearing 19.11.12-
03.12.12

Adhoc training

14 | Silkworm rearing 5 20| 3 - - - 23
19.02.13-
23.02.13

17. B. RSRS, Koraput:
17. B. 1. Trainers’ Training Programme:

A Trainers’ Training Programme was organized at Mulberry Farm, Parsoda,
Kanker district of Chhattisgarh on 15" February, 2013 to impart training to the
technical personnel of DoS, Chhattisgarh on Integrated Package of Practices for
Mulberry cultivation, Integrated management of diseases & pests of mulberry, Soil
testing & its reclamation and New Technologies of Silkworm Rearing & its package
& management.

17. B. 2. Farmers’ Training Programme:

A total of 40 farmers were trained in three Farmers Training Programmes at
the premises of RSRS, Koraput on 14.09.2012 (12 Farmers), 11.10.2012 (18 farmers)
and 09.01.2013 (10 farmers) of Lamtaput, Sonpur and Koraput villages of Koraput
and Subarnapur districts of Odisha.

17. B. 3. Farmers field school:

With two lead farmers Shri Haribandhu Majhi and Shri Domain Majhi of
Musulipadar village of Kashipur Block, Rayagada district (Odisha), 12 farmers’ field
school programmes were conducted and a total of 153 farmer were trained.

W
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17.C. RSRS, Kalimpong:
17. C.1.Farmers’ Training Programme:

Seven women famers were trained on the improved technologies suitable for
the region: Raising of seedling with black polythene cover, Reclamation of acidic
soil, Pruning schedule for increase productivity of quality mulberry leaves, Use of
plant growth hormone to increase leaf productivity, Forewarning of mulberry diseases
and pests, Disinfection of rearing house, Use of bed disinfectant for prevention of
silkworm diseases and Package for bivoltine silkworm rearing.

17.D. RSRS, Jorhat:
17.D.1. Extension Communication Programme (ECP):

Various ECP prog. such as Awareness, Audio visual, Exhibition, Field day
and Krishimela, a total of 1597 farmers of BPL group were trained on the topics,
such as Maintenance of hygiene inside the rearing room, Application of room & bed
disinfectant, Mulberry planting technique, Preparation and use of bio-fertilizer and a
total of 905 farmers of BPL group were trained on the topics, such as Maintenance of
mulberry garden, Disinfection and silkworm rearing, Package of practices of mulberry
cultivation and silkworm rearing, land preparation & plantation techniques.

A total of 898 beneficiaries were trained on the topics, namely Control
measures of mulberry and silkworm diseases & pests, Cultivation technique of high
yielding mulberry variety and Rearing of bivoltine hybrids.

Moreover, disinfection of rearing house and appliances, agronomical practices
of mulberry cultivation and chawki rearing methods were demonstrated.

17. D.2.Farmers’ Training Programme:

30 famers of RSRS and 531 farmers of nested units were trained on the
improved technologies suitable for the region for a development of sericulture.

17. D. 3. Farmers field school:

With two lead farmers of RSRS and two each of the 5 nested units, a total
of 436 farmers were trained on the improved technologies for the development of
sericulture in the region.

S



Annual Research and Administrative Report — 2012-13 135

18. MISCELLANEOUS EVENTS / ACTIVITIES

18. A. PATENT / COMMERCIALIZATION

«» Technology filed for Patenting: Sericillin - Silkworm bed disinfectant
(Patent application registration No. IPR/11082-1 2012 dtd. 18/05/2012). The
technology is under process of Patenting & have commercialized through
NRDC, New Delhi.

% Technology patented: Light weight rearing tray (IP No. 237789 dated
10/05/2012). It is under the process of Commercialization through NRDC,
New Delhi.

¢+ Technology under the process of commercialization: Silkworm Egg Box
(IP 212097 dtd. 15/11/2007) is under the process of commercialization
through NRDC, New Delhi.

18. B. TRANSFER OF TECHNOLOGY
18. B. 1. Institute Village Linkage Programme [IVLP] :

Centre No. of farmers
Target Achievement
CSR&TI Berhampore 90 90
RSRS [4] 200 200
REC [12] 680 680
REC Sub-unit [2] 50 50
Total 1020 1020
18. B. 2. Monitoring of Cluster farmers
Cluster State No. of farmers
Nabagram West Bengal 600
Kaliachak West Bengal 675
Serchip Mizoram 236
Total 1511
18. B. 3. Validation Programmes at farmers’ level:
Title State No. of farmers
Validation of thiamethoxam at | West Bengal 105

farmers’ level.

Improvement of mulberry seed
cocoon production at farmers’ level | West Bengal 50
with special reference to Bivoltine
seed cocoon in West Bengal.

Total 155

{Suicson™
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18. B. 4. Popularization of technologies:

Sl Technology Target | Achievement
No.
1. | Testing of new mulberry variety (Tr-23) 15 15
(Farmers)
2. | Testing of new silkworm hybrids & | 6980 13375
popularization of authorized hybrid (Dfls)
3. | Soil test based fertilizer application (Farmers) 39 39
4. | S-1635 Mulberry variety (Expansion in acres) 45 60.1
18. C. Training programmes:
Centre No. of farmers
Target Achievement
RSRS [4] FTP 120 FTP 179
TTP 04 TTP 04
REC [12] FTP 63 FTP 76 (2593 farmers)
REC Sub-unit [2] FTP 05 FTP 05 (327 farmers)
Total FTP 68; TTP 04 FTP 81; TTP 04
120 farmers 3099 farmers

FTP — Farmers’ Training Programme, TTP — Trainers’ Training Prog.

18. D.1. Extension Communication Prog. of Institute and Nested Units

Centre Awareness| AV Prog. | Exhibition | Fieldday | R K Mela

T Al T A T A T AT A

CSR&TI 05 |09 | 01 ] 01 02 04 - 01 | 01 01

RSRS [4] 15 | 16 | 10 11 12 11 10 | 10 | 04 04

REC [12] 43 | 45| 41 | 40 40 40 41 | 41 - -

Sub-REC[2] | 05 | 05 | 05 | 06 04 04 05 | 06 - -

Sub total 68 | 75 | 57 | 58 58 59 56 | 58 | 05 05

Total T: Target =244 A: Achievement = 255

18. D.2. Number of stakeholders sensitized

Sl. | Name of the prog. No. of events Farmers
No. Achievements (Target) sensitized

1. | Awareness Prog. 75 (68) 4278

2. | Audio-Visual Prog. 58 (57) 2844

3. | Exhibition 59 (58) 5710

4. | Field day 58 (56) 2832

5. | Resham Krishi Mela 5(5) 910

6. | Farmers’ Training Prog. | RSRS: 179(120); RECs: 76(63) 3278

7. | Trainers’ Training Prog. 4 (4) 8

19,860(12,000)
N
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18.E. Popularization of soil test based NPK fertilizer application for
mulberry under ToT (Soil Science & Chemistry Section):

Soil test based mode of NPK fertilizer application ensures balanced nutrition
of mulberry with due consideration to the differential availability of soil nutrients.
Through this approach over- or under- use of fertilizer elements can be averted by
application on the basis of soil test value and greater economy in fertilizer use and
efficiency can be achieved for sustainable mulberry production. Further, it assures
maintenance of soil health.To popularize the technology at field level, the same has
been demonstrated in the mulberry garden of 39 nos. of farmers distributed over
irrigated as well as rainfed conditions of Eastern and North-Eastern India. The
technology along with general recommendation of NPK fertilizer application (control)
has been executed at farmers’ level through 13 nos. of RECs comprising 03 nos. of
farmers under each REC. Fertilizers were applied crop wise at plots under control as
well as technology concerned and corresponding leaf productivity were recorded.
Comparative advantage of soil test based NPK fertilizer application over general
recommendation has been confirmed in terms of 10.39% and 13.17% leaf yield
increase in irrigated and rainfed condition respectively. Comparative economics of the
technology over the existing one is furnished below:

Comparative economics of Soil test based NPK fertilizer application over general
recommendation.

Fertilizer Leaf yield Gross Cost of Profit Net
application (mt ha™ yr) product taking up (Rs.) production

value technology value
(Rs) (Rs.)

Irrigated

General 35.60 89000 27803 61197 2.20

Soil test based 39.30 98250 23531 74719 3.18

Rainfed

General 10.02 25050 11534 13516 1.17

Soil test based 11.34 28350 9194 19156 2.08

Cost of mulberry leaf: Rs. 2.50/- per kg; Cost of FYM: Rs. 600/- per mt Cost of urea:
Rs.5.63/- per kg; Cost of SSP: Rs. 8.00/- per kg; Cost of MOP: Rs.14.40/- per kg.
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19. METEOROLOGICAL DATA

I. CSR&TI, BERHAMPORE (Latitude 24°6°N, Longitude 88°15°E, Alfitude
19 M above MSL)

Month Temp. (°C) RH (%) Rain | Rainy | Wind Bright | Evapora
Max | Min. | Max. | Min. | fall days | velocity | sunshine tion

(mm) | (No.) | (km ph) (hrs) (mm/hr)
April, 12 351|229 | 954 | 40.7 | 325 05 1.68 9.4 0.29
May 37.2| 252 | 96.7 | 43.7| 525 03 1.58 9.8 0.33
June 359|265 | 97.3 | 61.9 | 119.0 12 1.69 9.1 0.26
July 326 | 26.0 | 957 | 78.9| 3485 | 25 1.43 8.4 0.11
August 33.2 | 26.2 | 89.7 | 69.7| 68.1 10 1.20 8.7 0.30
September | 33.1 | 25.5 | 929 | 70.2 | 235.0 16 1.22 8.3 0.08
October 316 | 21.2 | 925 | 584 | 0.00 0 0.95 8.7 0.09
November | 27.2 | 16.1 | 90.8 | 51.9 | 126.0 | 03 151 6.4 0.08
December | 23.1 | 12.0 | 94.5 | 56.4 | 0.00 0 1.77 4.3 0.04
January,13 | 22.7 | 9.5 | 83.1 | 45.2| 0.00 0 2.10 3.6 0.08
February 275|140 | 736 | 444 | 20.7 3 8.78 6.9 0.09
March 335|188 | 69.7 | 40.8 | 0.00 0 2.36 7.4 0.13

India Meteorological Department/ Regional Meteorological Centre, Kolkata

installed surface Meteorological observatory at CSR&TI, Berhampore for daily
recording and transmission of meteorological data at 3.30 GMT (8.30 AM) and 12.30
GMT (5.30 PM).

Il. REGIONAL SERICULTURAL RESEARCH STATION:

KALIMPONG, WEST BENGAL

Month Temp. (°C) RH (%) Rain fall Rainy
Max Min. Max. Min. (mm) days (No.)
April, 12 27.00 16.32 90.11 52.88 130.81 12
May 30.34 19.01 89.95 48.47 45.60 11
June 27.68 21.60 98.93 71.15 356.40 24
July 27.80 21.50 98.46 72.38 337.00 21
August 29.98 21.45 98.47 63.83 248.90 26
September 27.97 20.67 99.06 67.61 404.30 21
October 26.21 17.15 85.29 67.55 0.00 0
November 25.23 12.43 86.53 36.90 0.00 0
December 22.13 10.06 89.68 41.74 0.00 0
January,13 21.29 8.06 80.19 32.16 6.30 1
February 24.68 11.54 80.86 34.93 31.90 2
March 26.45 14.29 85.52 38.16 46.00 8
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JORHAT, ASSAM

Month Temp. (°C) RH (%) Rain fall Rainy

Max Min. Max. Min. (mm) days (No.)

April, 12 30.2 21.0 98 52 73.5 12
May 33.2 23.0 99 43 132.6 13
June 35.0 23.0 99 68 1423.0 20
July 36.0 25.0 99 69 1885.0 13
August 36.0 24.0 99 63 913 23
September 36.0 24.0 99 68 516 19
October 34.0 20.0 99 60 288 14
November 29.0 14.0 96 53 - -
December 28.0 5.0 95 44 - -
January,13 28.0 6.0 95 38 - -
February 31.0 12.0 93 41 - -
March 33.0 17 98 34 54 10

KORAPUT, ODISHA

Month Temp. (°C) RH (%) Rain fall Rainy

Max Min. Max. Min. (mm) days (No.)
April, 12 17.2 38.7 8.5 95.1 71.2 21
May 19.7 42.0 8.5 91.8 50.7 10
June 19.9 41.6 9.4 98.9 116.3 10
July 19.9 34.1 43.2 96.7 415.1 21
August 20.1 314 52.0 97.9 518.4 27
September 19.7 30.9 38.4 96.9 347.1 14
October 15.2 33.7 19.0 95.6 39.3 6
November 10.3 31.1 19.0 97.9 100.5 5
December 10.8 32.2 11.2 96.0 -- --
January,13 10.1 31.8 6.8 94.9 - -
February 13.0 35.0 6.8 86.5 12.8 2
March 14.1 38.8 6.8 93.90 20.2 3
RANCHI, JHARKHAND
Month Temp. (°C) RH (%) Rainy
Max Min. Max. Min. days (No.)
April, 12 35.23 24.07 76.77 53.43 4
May 36.70 25.48 67.77 44.08 1
June 37.67 28.83 74.50 46.23 6
July 32.77 24.81 83.54 68.19 11
August 31.48 25.13 86.84 76.16 15
September 30.50 24.13 85.60 72.20 19
October 29.71 22.26 82.71 55.74 11
November 24.07 19.10 65.37 45.23 5
December 21.10 13.48 64.61 45.48 -
January,13 22.61 9.81 71.00 48.84 -
February 25.07 12.21 73.82 55.61 4
March 27.84 20.03 47.48 37.52 6
\V
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20. ADMINISTRATIVE REPORT

Central Sericultural Research & Training Institute, Berhampore (West Bengal) and

its allied units are as follows:
RSRSs

RECs

S

1. Kalimpong (WB) 1. Kamnagar, Murshidabad 7. Maheshpur Raj
2. Koraput (Odisha) (W.B.) Jharkhand)
3. Ranchi (Jharkhand) 2. Mothabari, Malda (W.B.) 8. Agartala (Tripura)
4. Jorhat (Assam) 3. Rangpo (Sikkim) 9. Dimapur (Nagaland)
4. Deogarh (Odisha) 10. Imphal (Manipur)
5. Bademaranga (Chhattisgarh) 11. Shillong(Meghalaya)
6. Gumla (Jharkhand) 12. Aizawl (Mizoram)
Sub-RECs: 1. Bhandra (Jharkhand), 2. Rajmahal (Jharkhand)
A. STAFF POSITION : MAIN INSTITUTE
Category Sanctioned Filled Vacant
Director 1 1 -
Scientific 56 37 19
Technical 55 51 4
Administrative 74 64 10
Supporting 28 22 6
Total 214 175 39
B. OFFICERS & STAFF RETIRED:
Sl Name of the employees Designation Date of retirement
No.
1. | Smt. Anjali Roy Attender 31.05.2012
2. | Shri Ratan Kr. Kurmi Asst. Technician 30.09.2012
3. | Shri Bipad Bhanjan Majhi S.C.D.Gr.1 30.11.2012
4. | Shri Rabindranath Dutta Scientist-D 31.12.2012
5. | Shri Biswanath Mondal Attender 31.12.2012
6. | Dr. Nakul Kumar Saha Scientist-D 31.01.2013
7. | Shri Krishna Sadhan Roy STA 31.01.2013
8. | Shri Joydeb Das Asst. Technician 31.01.2013
9. | Shri Samsuddin SK. Attender 28.02.2013
10. | Shri Tapas Narayan Nath Scientist-C 31.03.2013
OFFICERS & STAFF EXPIRED:
1. [ shri N.K.Roy | STA | 19.02.2013
OFFICERS & STAFF RESIGNED FROM BOARD'’S SERVICE
1. Dr. (Mrs) H. Lakshmi Scientist -B 06.12.2012
2. Dr. B. B. Patnaik Scientist-B 15.02.2013
C. BUDGET (Rs. in lakh):
Plan Non-Plan NE-Plan Total
207.48 2336.78 30.50 2574.76
uffm%}’%
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