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QEATIAT

WH FY, qdf Td 3ccR qdl AR H 38 &7 HI TFAhid qor
Y Sordg F FROT Aeded g1 WH F¥ & &7 # yq9
HIT A 3cdlee YT Td GRS JE, SEAR
3oel T aY 1943 F & g vd 3o gl &1 & faffe
arelt A BUd 39 4 8T WA 3ol IFEY $eal, 12
ITH fOFdR el TAT 2 3Y- IFEUE AR Foal &

f foFdR e (Feafden & Areds & R W & e &g
ITEee fashrE, faEaR, AT HHTUe faeh (TH.3R.EY) Sl @ar Fedier Agqcr
WIH FDYEEHETes T YT X 31T T 8l

TEA & JATTARI, ATORRIT Td HAARAT & UH TATH & Holedsd
3$ TH 3 9001:2008 HeTeh H HH I@A §U df vd Ieaq qdf &5 # WA
F & G # Agcaql STl &of aet # Ahold Hlbd@é%l

¥ & SRl AT 22 IRISAY, 31 FEAHAT d27 5 dTdic JeqT= afed
2 3T A aREdtsee & & 5 aRdieae, 10 %A U9 3 Uele 7eqgedt
FI AYeoT I TordT =T gl

A Tg G TEIT P §T IR &9 & W & 6 AT AT e ST
urey faeRfid fhe e § 3R 369 divehed arell HeT # SHAT IUPFAaT AT ST A
ST I B| UIEHESTA (RO 1) A SR @A g MV-1 Fi 9o 39T # Fdiepee
9T IRAT| AT 8 hersfalsh (- cationic) FEH N HT FECaH Uiy fBsHE
3T Jur Rffes Tl & s9% Feed TaX T ugaeT R 3afed Dsaa

RO 6T AT T ST W@ &1 3chse Aeqd & Heldl H-3cureehar & fov arida
HISeT JUFRIOT X fHT T qqe1or & Ig 9T I 7 U gHEW Aeld 8] 5.8-7

#ftw coa/as ! Fee FFIET I FHEAT §| S9fH oo a¥ I§ 54 & 6.6 ARF
THA/EY Tl

AEAd TG & fov wawamlt i BswE arolt | & B Raw R
FT 38 TEUT & Jd@se www.cstiber.res.in W 319eis FIT IR—T §| T§ TISE §
fo eecqd # gioter mfaar (foer) 9fader o1 fesor sgapol sFgfeae afea e
JeATARead Ul Asg SNl Ufsham ganT faar Siar 81 e & givter nfdar
AT & vgar g 3NOas o1 & Fq H Heed IUAT & fow RS F9 &

gy
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dMFa 2-3 THR T THUAINN AR F Q@b dUT 7 Ageaqel FuE e g
YHE FYRIC N ugHle IS g

XHde # UR g Scurechar #1 e A, & syt x gfauet &R, N x
(SK6 x SK7) @ M6DPC x SK4 arforsdiiaer & forw wiftidd fomam omml saah
3ifaRed, Gen3 x Dun22, Gen3 x D6(P)N aar Gen3 x SK6 &I Ugdld 39 &F
&1 3R gRadeeNe vd i Sterary sraeusht & fav 3ugdd gl & di
WA AS| IS N ST AT SfATST A€ H ggH B AU ok & H UH AT
3MEH & AR 9 TG S FehaTl B, ST6T Thead 8 SHAGH & 3FT 3UAR
3R 18T g1 WSehlca} OXIaToT & 37efieT gfausT & ofererar SWW,WX
gfaYST AT SgTS HHR WiAART fhw T qUr HEr 39T /100 {ogT FC1 x FC2
(47 f.am), M.Con1 x B.Con4 (54.2 f&.am) ©@ M.con1 x M.Con4 (30.2 f&.am)
gt & S|

RIFAHIT HHA HETT 3URT TR SR &I §U WHABC BHedll A T JauieT &
U A0 farqd TFcH FART AEhHS B QM HT GAROT RAT I m g1 Ay
&, 9fas S B EEAT & el Hidsel [AHHHS Alse @ e fhar aw
& guraay 3efeR foear e

F2 Foed (339 # TN qur RFURHAT F vdew F e E3
WM © SH/PM &1 defieor yaiT & awholdiqae fsharfeaa foham amm sreq ofd
arel Huhi & TR o187 8 MSH K & aRIT Aeqed # STel S & qhedl
YetIeT Sl FHTHT oIeTd JTdT 30 fhe 39 =g womelr ( COD? IS) & e X
foRar amm|
e & &7 H, 30 fATC d& E&H e +3-5 fAse a&
3aTeler+ 17AeN/e 3fcar wole @ 1 ImA/NeX Ufded Tole & fRaw & 30 fAee &
fow difher + 80 f3al e W amameor et & fdder SToarg 3raedr & ek
TTERT FE fAsaeT # 7-13% dF FUR g3l
WH FY & Heald [ & fIv Tehgiosdd deh deheliehl AT T
BEICROT AT 348 gTAar-fHor 39 fafay aera darus sr&dsa 3mifaid &
1003 =afed gRIET f&hw av| 58S 3rend, f&affieeT WA HN HRISHAG
Fut/gfasmadt 87 fFafAa aferor i o 3mdisrer fhar s
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3q &7 & gfaus WH F Ha¥el g IiREH sane (4), 3if3ar (2), SR
(1), 3@F T I (3), AP (2), FRA (1), B (1) wF awemeds (1) 7 wosw
gfasTsT Fereedd HT IgaleT HT IS, Tl GIadel UG H HAgeaqul Jfg Gof @I TS
TEUTieh AH TG HIUHA, A AT WHKIC el &1 & [T 3cdreat &
87 # 3R B PRI Wi g3 &l Sledfafedt & gar g e fawar
SR RS fhe o fSad 20976 & 3t Fwawl / T Tehglesdd o o1
foram|
3af & g, 44 ot O TE 21 THU of@l @ TS aAT HAUSET
STt # YT Ft & e 59 deheltehl Rutef / e @riyr / RAE we
ST G g 13 qedsh, 4 TR ARier 2 qeash e, 1 gReder dar 20
SR/ dhote/getfest/dihele JHfAId T 70| e & Fdiead gaur 3qafeuay
Tq fafIsedist & aR & SeEwdr & fav e 3R g &), e goed g
TS gl T T yehrere foham aram
TSTHNT FATTaI FfAfdT N IR 93 AT IR ASAHT ST afAfd
&7 St ST T ARSI X T HEUTT TAHTNT HlAT-adeT & fgem & 3roedr
FgcaqUT HfAFT 3ET AW W@ B 0 HfaRad, a¥ F N IR FRRIEns’ &
AT FX 88 ueuNIerT & gffaia frw arw) deue & T Gl a wwfia
JeaTiehr YA et ST, 2013 Ui, I[WH HJEU - Tk HeH G H AN
qur 71 Us =g & # yamifAd & 715
aehraTcash SRS g A F HglcAT e TSET AT SR
IRET TSt 1 FohaTeadel SIRT &l
Heag & Sl # HT 91 HJHYACHD o TAPHCHS Tgel HT TaiT oIoh
YR Gefad &E & W Y F A & foav o)
(ST TH. A $AR)
fcers
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FOREWORD

Sericulture is unique in the Eastern & North-Eastern India due
to the variation in topography and agro-climatic conditions in
this region. The Central Sericultural Research & Training
Institute at Berhampore, West Bengal - the premier
Sericulture Institute since it establishment in 1943 is
rendering Research, Development, Extension, Human
Resource Development and Service supports to the mulberry
t« sericulture farmers/ Stake-holders through its extension

networking of 4 Regional Sericultural Research Stations, 12
RECs and 3 Sub-RECs located at different parts in the Eastern & North-Eastern
region.

The untiring efforts of scientists, officers and staff of this Institute has
made possible to maintain ISO 9001:2008 status and many significant
achievements for the development of sericulture in the Eastern & North-Eastern
region.

During the year, 22 projects, 31 prog. and 5 pilot studies along with 2
DBT funded projects were continued, of which, 5 projects, 10 prog. and 3 pilot
studies were concluded.

I am happy to place on record that seven new mulberry genotypes have
been developed and are under screening for their suitability for low nutrient soils.
AICEM (Phase-Ill) was continued and MV-1 recorded superiority in leaf yield.
Optimum foliar requirement of cationic micronutrients for mulberry and their
critical level have been identified in different locations and the required spray
schedule being recommended. Experiment on terrestrial carbon sequestration for
sustained high productivity of quality mulberry revealed that 5.8- 7 mt year™”
Carbon Capturing Efficiency (CCE) for one hectare mulberry.

A ready reckoner on spray schedule of fungicide has been worked out
and uploaded in the institute website www.csrtiber.res.in for mulberry protection.
Control of multiple QTLs with recessive alleles and additive gene action on
powdery mildew resistance in mulberry has been elucidated. Developed 2-3
partially validated SCAR and SSR markers for possible use as molecular tags for
identification of PM reaction in mulberry and identified major QTLs for 7
important agronomic traits.

In silkworm improvement and productivity front, two multi x bi
hybrids, N x (SK6 x SK7) and M6DPC x SK4C were authorized for
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commercialization. In addition, Gen3 x Dun22, Gen3 x D6(P)N and Gen3 x SK6
were identified as suitable for high fluctuating and varied climatic c onditions of
this region. Identification of bivoltine breeds with Id gene can be considered as
research break through where acid treatment of layings is not required for
hatching. Under Post Authorization Trial, around 5 lakh dfls of Bivoltine, Multi x
Bi and Multivoltine hybrids were distributed and cocoon yield/100 dfls recorded
was - FC1x FC2 (47 kg), M.Conl x B.Con4 (54.2 kg) and M.Conl x M.Con4
(30.2 k).

Emphasizing the stress on silkworm crop protection measures, a new
broad spectrum room disinfectant ‘Ghar Sodhan’ has been formulated. In
addition, Mobile Disinfection Model suitable for West Bengal conditions was
demonstrated which will be adopted due course of time.

Validation of E> WM © SH / PM is successfully conducted in the field
under drudgery reduction and eco-friendly cultivation management. Economic
benefit to the small land holding farmers for efficient management of irrigation
water in mulberry during summer has been addressed by developing a cost-
effective drum kit drip irrigation system (CoD?IS).

On post cocoon aspects, an improvement in reeling performance by 7-
13% was achieved, if cocoons were subjected 30 minutes steaming + 3-5 minutes
boiling + soaking for 30 minutes @ 1ml/L wetting agent & 1g/L surface active
agent + reeling at 80°C during adverse climatic condition.

For sustainable development of sericulture through transfer of
technological knowledge to the stakeholders and capacity building, various
Human Resource Development programmes were organized and 1003 persons
were trained, besides, regular training to the farmers/ participants on different
activities of sericulture.

To address the promotion of Bivoltine silk in the region, fifteen
bivoltine clusters have been identified in West Bengal (4), Odisha (2), Bihar (1),
Assam & BTC (3), Manipur (2), Mizoram (1), Nagaland (1) and Tripura (1)
where a significant increase of production of bivoltine is achieved.

Institute Village Linkage Prog. has proved to increase the yield both for
mulberry and silkworm productivity. Different extension communication prog.
were organized for dissemination of technologies and more than 20976 farmers /
seri-stakeholders participated.

44 research papers and 21 research articles were published, during the
period, in the National and International Journals, besides, 59 Technical Reports/
Silk briefs/ reports and popular articles and 13 Books, 4 compendium of

T
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technologies, 2 book Chapters, 1 booklet and 20 brochures/ Pamphlets/
Bulletins/Leaflets published. Half-yearly R&D news bulletin “NEWS &
VIEWS” for awareness on latest research findings of the Institute were also
published.

On Official language implementation, this Institute has taken a lead
role and 4 Internal Official Language Implementation Committee (OLIC)
meetings and two Town-OLIC meetings organized. In addition, four workshops
conducted and 88 persons trained. Half yearly Institute’s Raj Bhasha Magazine
“Resham Darshan” and a book “Reshamkit ebang Resham Anusandhan Barte
Kadam Gao KiOor” and “News and Views” in Hindi were published.

Implemented the MG-NREGA project at the Institute for
developmental activities. The R&D interventions made at nested Regional
Stations were disseminated to the field for development of sericulture in the

respective region.
92

(Dr. S. Nirmal Kumar)
Director

T

S

S



Annual Research and Administrative Report — 2013-14 i

1. ACT WRIT

JEUA T ¥ 2013-14 1 fAfIse Iucicstrdl qur &g 3gaer

IR Ao sfafateT Hetad &
QWW'@W:

I B FIADT i Irarer T 39AT AL & A W T o
U 57T TSI & el 1024 Adlfge Il 1 a8 Foar 38
T @S A TAECERA fonar am|

fF=T FIfe (3e79c) & FeT 8 IUPFd AT A Siled Yr&dl ol
Hodishel B A W fFar 31 @1 3

THSHSTA (TWOT-11) F 3ictd qQfET qedd sie gredt &
3TeRst & IfPET FT MV-1 ST 9T &t quf 397 &
Hdfcese g 4T |

UG B hersfaAsh (cationic) FEH W HT gsedH Tuity
Bsea Fr nifaar qur [/ffea T & 9% hiceha TR
I GgET X HRA & qdl dUT Scck-qdi &= # srdfera
fBsea arolt IR fhar =T B

“FehSC Al & Hcld AT-3cdieehdr & v arfda e
quFReT W fFT a0 seaee & siada gfad a¥ & ol
& g urar o T fafaer @dr agfa (Afaer  S-1635) & A8
gfa 8Fe 5.84 & 7.03 ARF ca/a¥y Fear 3fRUAGUT I Fehal
gl Safh Mot a¥ Ig5.4 & 6.6 Afcw ca/av |

WG & “faRrmer genfa & Scdreshdr & HeTTA B 12 TAT
(36 &4 &) 9T GeRiguT T R e X foIAT =T B
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AT HIETUT:

o ARG & YA U 3cR-gdf & & AT Fawkanh & BsHa
ROl X T W RSP IR H TH T & ITARC
www.csrtiber.res.in & TfFaford fhar T gl

o g TUse § T Agd & gfoter anfdar (o) gfadier &
foreoT SEIOl Fgfede afed weaTdl FIAfGRCT qAT Al
SheT kT garT fhar Sirar

o G H HUTer AT Tifshar dr ugu & MMVash T &
9 # FeT 3UNT B RS 39 & dehehd  2-3 TR T
TATHAR ATh fahfad & 5]

o S-1H ool H dgcR 3T I HTAA Figd foTer AT
Ffaelr S-1 x fAFdee do & Foh Afaswed dafadr
Ugdlel T IS 1 dUMY, SH YR & Hefl ofised qf0Ter TR
FfcTer 8 3TATA TR A & [T FhRicAs a5 15|

o 7 HEAYY HEY AR EeHT & U vHE FgfeIc T ugHe
T 9 A & 127 Sgedl (polymorphic) THTHIR qF
105 ST 39T X 16000 AT 37T Taige 3cdeed dT TS|

WHHIE FUR T 3cAIGHT:

. a'g*xaj%qs{ NX (SK6XSK7) ddr M6DPCXSKAC Tl &l dhegld
WH §S SaRT aIfoleAeoT g itiehd fohar |

o HRA & YAl dY 3ccR-qdi &t # et gRaderefier ua
fafaer oy e & AT 3ugFd i dH AH:
Gen3XDun22, Gen3XD6(P)N TAT Gen3XSK6 FI Tgare &Hr S|

o THETUT & IE 9T AT 6 S e Ffed gfavsr aEel &
THeo & IHFT ITAR IAfeTT wEn g
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o UifelceR &ToT & 3T gfavsr X gfavet & 94,600 e,

TEXGfausT & 2,87,250 JH{T AT g Xl & 1,79,270 T
HfadRd fhu av) gfadst @R A, SgXEfaue R adT
SEXSEYST Al H AT FCIXFC2 (47 fh.am/00 ),

M.Con1XB.Cond (54.2 f.9IT. /100 THT) TAT  M.ConlXM.Con4
(30.2 f3.31m./100 {on) & 3fRdA 3usT gof &1 S|

JerHE T HIETOT:

WHSIE BHcll & [T YUl B oIEIT THIET TAT HA
gliieieh ST fagshdA® BX MY, Toh TAEJd TdFed

(Dibromo-dimethoate hydration and para-Dichloro-Benzene based

fumigant) FEERTOT TR AT F

arerd # FAY / Feld:

E3 WM © SH/PM (FHTT Ballculge fAdeadr aRfeufadr-faa
W-IdaR HR T Wig BH Fica/Sers #fier) & defienor
v& # Fheldiqash fohariead fohar o @1 &l

I &g F IR ed # T g & Ahel ToUT &
e A ared FWhl & fIT  COD2IS [T F3rdr 34 fahe
3o s vomel] Arf@a frar

AT S T Searg FUfd & 3jger MBq I H wAA
TIETT 3T sl ARTT A & fv v (Alarsa
{IMOLATRT HSel) T bl fAadieT famar amm|

qreToT & Ig 9T T foh 30 A dd T e +3-5 A
d& 3T +1 AN/l afear el @ 1 AMH/AR TiFed Tole &
RO & 30 fAee & fow difeer + 80 f3aft i W}
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U0 et & Gfdeel STefarg 7aeAT & GNIel Erameor
S fsaresT & 7-13% deh GUN §ia B

we P &1 gEaiawor:

TRIA-HTENTAT FYRT FT AlellcReT T TF3aTor

qeT-GEAAS AT g JNolell FRIGH & HICRIT g TIJETT &
et 1020 Fuehi (R 270 @ asifAd 750) 18 T 7 38 3releT
AT 3T UG @ 90T 39Sl UG ST 3cUleed H gof 1 15 I
Agd: T 3raear & et gof 3ust & fzsor  33.7 #Ares/gay
& Jolelm # 14.2% F1 L goF & 7S Fafr awifAT e 7 e
(11.3 #T. ot/g/ad) T 3138t 17.5% $ gig a&r 15|

RrFhIe: [Afd sraeur & rehe gfadst  x gfads & 2000 AT Herd
Thed, FEIST X GIATST & 109150 9T FHFA Thed TAT 2105 FEIST X
SREE % :'o\lcqldd 55 foh. 91T (a9t x gfaysT), 40.4 foh.3m. (SEIST X
gfaust) dm 28.2 foh.am. (SEYST x §gUST) i 100 gy 1 3T 39T
& W FHAA: 29.1%, 16.6% T 23.6% T i fras=or & 31387 gof H
S| aWNTAT HETEAT & I SfavsT x afddsl & Fel 27353 9T HeFel
Tohed, SREE X Efast & 42900 AT HeFd dehed T SREEINERRE &
18125 VT FHFT Tehedll T FHleTTeled FT fATTA T 3rderm 4.4 9.
(&fawsT x gidvsT), 41.7 fam.am. (SEIST x gfaust) g 27.9 fa.am CREE]
X Sg9eT) A Har 39T 9fd 100 T AR shaer: 19.4%, 13%, dT
10% gig 1§ TS|
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FAT YaHT FAFHFA FT hIeade:
o Udl 3R Ieat-ydf T & ¢-Fng aRms semar (4), 3ffSar
(2), WER (1), 3r@H g AW (3), AR (2), ASRA (1), BT
(1) U9 WMo (1) @ GFAfed aa U Ueug giavel Ferecdl
FT IS THAT AT

AT AT [T (Ta3E)):

o WA 3cUEA & faaX fawm &1 zfie & dieifoar &
gEdl=cRuT &q fafaer e Fames faw wRisa ImfST &
Fel 1003 3FHIEART [55 (MeNSITw), 20 (FeerT fashra wrishaA),
92 (TYUIAT eIl HRIHHA), 391 (HAThIlT AYUrar fdepr
Tistell) AT 445 (ded)] gRIfeT fhe arw| ary & WHSN &
fafdiesr ufshamsit gur e S, TEa= GarT fAnfld
YerAdIe dree diedifafendt, o1 va dizs geue 3nfe )
Fuehl / Gt @ AafAd gRIeToT yerer fhar I

HEUT caNT faenfld i@l & JHR TUT ¥t &l A
S Td WH Hlearolel Fihdr/deaint & TRIFRIT Het & fav
HEU ganT fArAfaf@d srisra 3maifara fe are fSas 3iasta
S Fell, 58T Gaq, SoRehal HRIHA, TI-HT HAHA T4
ATd GHTY [dhd Hrdshdl & 3Ry 20976 & TR Hwenl / E-
TeHgiesy o fafay Yedieaf@fendt W A= grea fRam|
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. FIIHHAT T FEAT
%4 | 3difed aifafafer ()
1 |eH S #em 4 (2061)
2. | #cT- T FHHA 59 (2589)
3. | vdT eaw 61 (2294)
4. | yedth 64 (5550)
5. | RT®ehdl FRIHH 74 (3799)
6. |@Hg == 71 (2069)
7. | [9OR FASET 19 (1875)
8. | dlcifrhr g 38 (1215)
9, FIH T SRR T GRIET 67 (2220)
HTIShA

YhIAeT :

o U & Al JHUT 3uclicudl Td faRIseansi & ar
# SETEhd & v darfddr 3R s 81, o JolfeT =g
TS gl AT FhIIe|

o TSET JUT IHRTSET Selell H TATOT  (44) efter O3 gom 21
ITHYTT oG eI fohw a1v]

o 19 (3E) qUT oM WA AT 27 IIEU AR i
ganfeest RAuifead/ gl F sRifaaor & gwikia Fo
T

o 59 Teheirehl Rdic/ 3 T@aor/ RUlE va claiiT adt &r
gehrered fohar I
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o 13 YRPdeRI3N, 4 dicdfah |rier, 2 gEas-3rear, 1 giede
dUT 20 §eR / Yehdle / gefes / ofithele garriRId fohw are|

JSTHINT AT

o TTU H TSTHINT HEdIT AT H IR S6h HAA: AT
14.06.2013, 30.09.2013, 30.12.2013 TF 25.03.2014 &t AT
el F IfARed TR T FReaTd @fAafa o 28d g
2997 S&h HT TAteleT 8T e 05.08.2013 dAT 12.03.2014 &t
fAuiRa w@a arRolt & Jegar fovar amm|

o TEUH & HARRAT/IeuA & fov s 4 g7 fegady
HIAATATT HHAA: f&aATh 22.06.2013, 22/23.08.2013, 19/20.11.2013
T 04.02.2014 AT X Fel 88 YeURRIOT YR fhe arv|
Yy g HEUT & g 3 &R337h doal, 05 eJHYRT faEaR
dhogl Ud & FRATI, Pl # Y HRINATT 3RS i
TS|

o TEU T TSTH T B FATT AR e R S,
2013 Gf3hT, WA AU — ded Fed Mg I IR dAT g
Us ool fEdr 7 gemfad $r a1

3T Fgcaqor afafafer:

o HIIHATH, TEAYT o HSTH3N 90012008 T TGATdeilchel oIl
qeTT Y feaTer 08.01.2014 st ST 9001:2008 FHTOTIT T
qef: oAdieRoT foRar I

o TTUT H HGCAT INYT IS JTAIOT AR IIRET ATl
el racAs RIS IR B
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arey Afas gR@Asee:

S A% : aEda & STAT AR IR JeTaRIS foher AT
&l T Ud HYHT Hgcaqul Tollel e & v agfegel favesor
(ErTAdY, geETg & J1Y Ggde)

SNA @fRF deamsst - 3441 wgdd IOter Hf@ar wfey

(PISeifFeladr HRAT) & THR AR & G, dHeor g 39T
(EHTTAET, §eETg & "YU Hg A1)

ST WA 3TUTGS IHTHUTT Fog T IYATOUAT
a3HF FIfaFaeT (TRTH Fo1Te):

TEATT HT AT IRASATT TT & FAFAT FAT 8R337F & did
HIAHHAT T TdTelel AT ST IET ¢

wfedaier o1 fafFera & ggifsal # Wig HAd garT WHFIT
qrelel St fATeT arar s g1 38 ieifPhr & HgaAreY 28
AATEad/100 AT A o T ST Heell B

WHBIE HR SK6 x SK7 F¥eh TR W AT S 141 121
gl el Scurfed (10,964 Aew) H & A fAcurery fafdwa
(2300 ) Td 3fEfcie WHPE el Haros, Aleer (4200
A) AT 3MYfAd HT TS AT AV 4464 AT T THA B,

S

2014 & eRreT it g MANR & I@r I gl

&1 133k, FRYgE )

e AT dT IRASTAT T aF FRARAT TAT &R337H & Th
HRIGH I AT HaT ST T &l
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o FA 19,500 <LMEdd T H YerErR X WH fAcerme,
Sediaerg A 12000 (S1635:6000 3R 61730: 6000) T
R#A fAcemey, Aifser & 7,500 (S1635:5500 C1730: 2000)
T I HTScdIesh AT TSI Ths & HHEROT g i
TS|

o 3388 foham. aur 1888 faham. gfawst (SK6 x SK7) @il &r
3cUTes Y GREH FIMel & SASERT &1 3Mqfdd $Hr TS|

a3, T (FIREUS):

o TEYE &I IR RIS JUT Tk FREHA AT 8R337d &
il SRIhAT T FATdeT ThaT ST T B

o WA IaEAT & 37EfeT F¥h TR W Wehed Ueholl
3TN & A IOT 3uef H 0T Ay 3m9eT (8.2 AfgH
./ a¥) 13% 3fg gof fr S|

o FYFH TR W Agqd FV & I7efT FoI 2.5 THs AT Aged
Ve Ueh IR AIHNT HISe, THSSOT fARE & A o
IrAqT|

ATAH*, IARGIC (3AH):

o HEUH &I g IRASAT T al HAHAT FAd &R33h 6 Th
IRASTAT § T HRIHAT S HarelsT Fam ST @ 2

e S-1635 A TN & T 42 Fuhl FI FFAfAT FT Fol
15.5 Uehg Y&l #U Agcld Gier QUuT & 3icfeTed ofrar a2

o 30 GIAvS WH & Hate g Wl & e 316 gfads
FoE I HEAMUS X 2254 Fuhl FHAT 1501 THs Ascd
OERIIUT 98T §ah 31T amar =)




Annual Research and Administrative Report — 2013-14 1

1.

EXECUTIVE SUMMARY

Salient findings and a brief highlight of Research and Development activities

for the year 2013-14.
MULBERRY IMPROVEMENT AND PRODUCTIVITY

*
%

®
L4

®
%

Using physiological growth parameters as marker for selection, 1024
seedlings of 57 cross combinations were selected and transplanted in the
experimental plots.

Evaluation of seven mulberry genotypes being conducted at four locations,
suitable for low nutrient soils.

Under AICEM (Phase-Ill), data recording initiated and MV-1 has shown
superiority in leaf yield among the test mulberry genotypes

Optimum foliar requirement of cationic micronutrients for mulberry and their
critical level have been identified from different locations and the required
spray schedule worked out for Eastern and North-Eastern India.

The second year of experimentation in “Terrestrial carbon sequestration for
sustained high productivity of quality mulberry” revealed 5.84 to 7.03 mt
year™ Carbon Capturing Efficiency (CCE) for one hectare mulberry (var. S-
1635) under varying farming practices compared to 5.4 to 6.6 mt year™ during
previous year.

VISHALA variety of mulberry, plantation has been completed at 12 locations
(in 8 regions) for studying the productivity.

MULBERRY PROTECTION

/7
0’0

7
%

A ready reckoner on spray schedule of fungicide has been worked out for
Eastern and North Eastern India and incorporated in the institute website
www.csrtiber.res.in

Elucidated that powdery mildew (PM) resistance in mulberry is controlled by
multiple QTLs with recessive alleles and additive gene action.

Developed 2-3 partially validated SCAR and SSR markers for possible use as
molecular tags for identification of PM reaction in mulberry.

Identified few transgressive progenies from S-1 x Vietnam cross having better
yield potential than S-1 along with resistance to PM; All such lines were
found positive for the putative SCAR marker for PM resistance.

Identified major QTLs for 7 important agronomic traits and 127 polymorphic
SSRs to parental lines; utilizing 105 of those, generated ~ 16000 mapping
data points.

K BOI
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SILKWORM IMPROVEMENT AND PRODUCTIVITY

% The Multi x Bi hybrids, N x (SK6 x SK7) and M6DPC x SKA4C were
authorized by CSB for commercialization.

¢+ Three hybrids namely, Gen3 x Dun22, Gen3 x D6(P)N and Gen3 x SK6 were
identified as suitable for the high fluctuating and varied climatic conditions of
Eastern and North-Eastern India.

¢ Bivoltine breeds with Id gene have been developed which do not require acid
treatment for hatching when crossed either with bivoltine female or
multivoltine male.

¢+ Under Post Authorization Trial, 94,600 dfls of Bi x Bi, 2, 87,250 dfls of Multi
x Biand 1,79,270 dfls of Multi x Multi were distributed. Among bivoltine
hybrids, Multi x Bi hybrids and Multi x Multi hybrids FC1x FC2 (47 kg/100
dfls), M.Conl x B.Con4 (54.2 kg/100 dfls) and M.Conl x M.Con4 (30.2
kg/100 dfls) registered highest yield, respectively.

SILKWORM PROTECTION

¢+ A broad spectrum, cost-effective and less hazardous room disinfectant ‘Ghar
Sodhan’ (Dibromo-dimethoate hydantoin and Para-Dichloro-Benzene based
fumigant) has been formulated for disease management in silkworm crops.

¢ Successfully demonstrated MDM [Mobile Disinfection Model] suitable for
West Bengal conditions in mulberry sericulture to ensure crop protection
measures.

COST REDUCTION
% Validation of E> WM © SH / PM (simple Efficient Economic Eco-friendly

Weed Mower cum Shoot Harvest / Pruning Machine) is being successfully
carried out in the field.

% Developed CoD?IS [Cost-effective Drum kit Drip Irrigation System] for
small land holding farmers for efficient management of irrigation water in
mulberry during summer.

«» Experiments revealed that there is an improvement in reeling performance by
7-13%, if cocoons are subjected 30 minutes steaming + 3-5 minutes boiling +
soaking for 30 minutes @ 1ml/L wetting agent & 1g/L surface active agent +
reeling at 80°C during adverse climatic condition.

{Suicson™
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TECHNOLOGY TRANSFER

Monitoring and Supervision of the post — IVLP farmers:
1020 farmers (irrigated 270 and rainfed 750) were covered in 18

locations and the increase in mulberry leaf and cocoon yield productivity was:

«» Mulberry: In irrigated condition, leaf yield increased by 14.2% against 33.7

R/

X4

mt/ha/year in control, while, in rainfed condition, the increment was 17.5 %
over the control (11.3 mt/ha/yr).

Silkworm: In irrigated condition, rearing of 2000 dfls of Bi x Bi, 109150 dfls
of Multi x Biand 21050 dfls of Multi x Multi recorded an average yield of 55
kg (Bi x Bi), 40.4 kg (Multi x Bi) and 28.2 kg (Multi x Multi), per 100 dfls
with yield gain of 29.1 %, 16.6% and 23.6% respectively over the controls.
Under rain fed condition, a total of 27353 dfls of Bi x Bi, 42900 dfls of Multi
x Bi and 18125 dfls of Multi x Multi were reared and average cocoon
yield/100 dfls was 44.4 kg (Bi x Bi), 41.7 kg (Multi x Bi) and 27.9 kg (Multi
X Multi) with 19.4%, 13% and 10% gains respectively over the control.

IMPLEMENTATION OF CLUSTER PROMOTION PROGRAMME
«» Fifteen bivoltine clusters in the Eastern and North-Eastern states have been

constituted covering West Bengal (4), Odisha (2), Bihar (1), Assam & BTC
(3), Manipur (2), Mizoram (1), Tripura (1) and Nagaland (1).

HUMAN RESOURCE DEVELOPMENT (HRD)
% Various Human Resource Development programmes were organized for

Transfer of Technology in view of sustainable development of sericulture. A
total of 1003 persons were trained [55 (PGDS), 20 (Management
Development Prog.), 92 (Skill Updation Prog.), 391 (Integrated Skill
Development Scheme) and 445 (Ad hoc)]. Regular training was imparted to
the farmers/ participants on different activities of sericulture, such as,
mulberry cultivation, silkworm rearing technologies, disease and pest
management etc. developed by the Institute.

EXTENSION COMMUNICATION PROGRAMMES
% 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 20976 farmers / seri-stakeholders participated in
Krishi Mela, Field Days, Awareness, Audio-visual & HRD programmes and
gained knowledge on different improved sericulture technologies.

{Suicson™
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Sl. Ewvents No. of events
No. (farmers)
1. | Resham Krishi Mela 4 (2061)
2. | Audio-visual prog. 59 (2589)
3. | Field Day 61 (2294)
4. | BExhibition 64 (5550)
5. | Awareness programme 74 (3799)
6. | Group discussion 71 (2069)
7. | Vichar Gosthi 19 (1875)
8. | Technology demonstration 38 (1215)
9. | Farmers’ & Trainers’ Training prog. 67 (2220)
PUBLICATION

7
0.0

X3

A%

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

Forty four research papers and 21 research articles were published in the
National and International Journals.

Nineteen full research papers and 27 abstracts of research papers were
published in the proceedings of Seminars/ Symposium/ Conferences.

Published 59 Technical Reports/ Silk briefs/ reports and popular articles.

Published 13 Books, 4 Compendium of technologies, 2 Book Chapters, 1
Booklet and 20 Bochures/ Pamphlets/ Bulletins/Leaflets.

OFFICIAL LANGUAGE IMPLEMENTATION

/7
0’0

Four Internal Official Language Implementation Committee (OLIC) meetings
were held and two Town Official Language Implementation Committee
(TOLIC) meetings were conducted at the Institute as per schedule.

Organized one workshop on 22.06.2013 for all officers and 3 workshops on
22/23.08.2013, 19/20.11.2013 and 4.02.2014 for 88 administrative and
Technical staff at the Institute. In addition, workshops were also conducted in
the nested 3 RSRSs, 5 RECs and R.O., Kolkata.

Published half yearly Institute’s Raj Bhasha (Hindi) Magazine “Resham
Darshan” for June, 2013, a book “Reshamkit ebang Resham Anusandhan
Barte Kadam Gao Ki Oor” and “News and Views” in hindi.

OTHER SIGNIFICANT ACTIVITIES

/7
0’0

/7
0.0

Surveillance audit of 1SO 9001:2008 of CSR&TI, Berhampore has been done
and renewed the 1SO 9001:2008 certificate on 08.01.2014.

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

T

S

S
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EXTERNALLY FUNDED PROJECTS

R/
0.0

*
0.0

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 PI1G-3441: Development, validation and utilization of SCAR
marker(s) for powdery mildew (Phyllactinia corylea) resistance in mulberry
(Collaboration with CCMB, Hyderabad).

ACHIEVEMENTS AT RSRSs

RSRS, Kalimpong (West Bengal):

Three projects and two programmes of the Institute along with five prog. of
RSRS are being conducted.

Silkworm rearing with shoot feeding has been found economical at
Kalimpong and Sikkim hills. By adopting the technology, 28 mandays / 100
dfls can be saved.

The silkworm hybrid, SK6 x SK7 has been popularized at farmers level. A
total of 10964 dfls of were produced and supplied to DoS, Sikkim (2300 dfls)
and ZSSO, Malda (4200 dfls) and remaining 4464 dfls kept in cold storage
for supply during Spring crop, 2014.

RSRS, Koraput (Odisha):

Three projects and two programmes of the Institute along with one prog. of
RSRS are being conducted.

A total of 19,500 saplings of mulberry were raised and supplied 12,000
(S1635: 6000 and C1730: 6000) to DoS, Chhattisgarh and 7,500 (S1635:
5500 and C1730: 2000) to DoS, Odisha for expansion of HYV mulberry
acreage.

Generated 3388 kg and 1888 kg bivoltine (SK6 x SK7) cocoons and supplied
to the Grainages of West Bengal.

RSRS, Ranchi (Jharkhand):

Four projects and one programme of the Institute along with three prog. of
RSRS are being conducted.

With the application of package of nutrients at farmers’ level under rainfed
condition, mulberry leaf yield was increased by 13% over the control (8.2 mt/
ha/ yr).

A total of 2.5 acres of new area was brought under mulberry cultivation at
farmers’ level through NGO Ramkrishna Mission.

T
T

S
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RSRS, Jorhat (Assam):

¢ Five projects and two programmes of the Institute along with one project and
three prog. of RSRS are being conducted.

% A total of 15.5 acres new mulberry plantation was brought with S-1635
mulberry variety covering 42 farmers.

¢+ Eight Bivoltine Clusters under CPP was established for promotion of quality
bivoltine silk and 2254 farmers with 1501 acres of mulberry plantation were
covered.

2. INTRODUCTION

Mandate:

< Constant up-gradation of productivity of silkworm hybrids (Multivoltine x
Multivoltine, Multivoltine x Bivoltine and Bivoltine x Bivoltine) and mulberry
varieties for irrigated and rainfed mulberry.

< 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.
% 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.

S
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ACHIEVEMENTS ON RESULTS FRAME WORK DOCUMENTS (RFD)

# Objective Action point/ Success Target for Achievt. %
indicator 2013-14 Achievt.
No. of Research Projects/ Prog. | 35 (18Proj. | 52 (22Proj. +
1 to be undertaken. Carry +1PS+16 4PS+26 149 %
forward from 12-13 Prog.) Prog.)
Undertaking Research Projects | No. of Projectsto be 5 16 (5 Proj. + 320%
to enhance quality and concluded. 1PS+10
productivity Prog.)
No. of New Research Projects/ 11 17 (4Proj.+ | 155 %
Prog.to be taken up. 3PS+10
Prog.)
2 Evaluation of improved Development of high yielding 1 1 100%
varieties of mulberry and its mulberry varieties
dissemination to field. Absorption ofthe varieties in 1 3 300%
the field.
3 | Developing improved bivoltine | Development of improved 1 1 100%
/ multivoltine breeds suitable to | bivoltine/ multivoltine breeds.
tropical regions and Absorption of the breeds in the 1 3 300%
dissemination to field. field.
4 | Integrated and Disease Development of technologies 7 1 2 200%
management and its solutions.
dissemination to field. Absomption of technologies 7 1 2 200%
solutions.
5 | Foodplant /silkworm race Area covered i farmers’ field 5 14.55 291%
authorisation programme. for trial of new mulberry
varieties.
6 | Toextendthe coverage of Stakeholders sensitized through 12000 19863 165%
proventechnologiesto larger Krishi melas, awareness &
areas. training prog.
Adoption of sriculture villages | Coverage of cluser/ villages 285 285 100%
{: g\lllésrteeé)S, under [VLP (Farmers Coverage of beneficiaries 600 2332 389%
9 [ Replacement of existing Area replaced from exiging 45 55.41 123%
plantation with improved plantation with better yielding
varieties. mulberry varieties.
10 | Attention to emerging field Successfully  resolving  the 5 45 900%
problems. reported field problems. (No.)
11 [ Action Plan for production of | No. of Clustersto be organized. 14 15 100%
import substitute silk (No.)
12 | Monitoring and Evaluation of | Production of Bivoltine Rawsilk 90 1196 133%
the programme through Captive area. (MT)
Production of Bivoltine Raw 10 125 125%
silk in Non-Captive areas. (MT)
Production of Tmproved Cross 1000 1058 106%
Breed Raw silk. (MT)
13 | Identify the disease occurrence | Ingances where such activities 14 31 221%
in advance & forewam the were undertaken.
benefi-ciaries with remedial
measures.
14 [ Implement 1SO 9001 as per Avreas of operation covered 100 100 100%

approved action plan.

T G
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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
j Rangpo Deogarh Gumla Agratala
Kamnagar (Sikkim) (Odisha) (Jharkhand) (Tripura)
West Bengal i
( gah Bademaranga SU: Bhandra MShlLIoIng
Mothabari (Chhattisgarh) (Jharkhand) (Meghalaya)
(West Bengal) Dimapur
SU: Rampurhat (Nagaland)
(West Bengal) Aizawl
MP Raj (Mizoram)
(Jharkhand)
- Imphal
SU: Rajmahal (Manipur)
(Jharkhand)

¥T-ST0Z 110day aAIRNSIUILUPY PUe YoIeasay [enuuy
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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 16 2 14 5 2 5 21 4 19 44
RSRS 1 0 6 - 1 6 1 1 12 14
Total 17 2 20 5 3 11 22 5 31 58
Sl. Project Project Title

No. Code

A. RAINFED SERICULTURE (2)

1.  B-RNC(VP) Validation trial of package of nutrient under rainfed condition.

007 (RSRS, Ranchi) (Oct., 2011 to Oct., 2013) (Concluded)

2. PIB 3505 Development of drought tolerant mulberry variety for rainfed
sericulture. (Jan., 2014 to Dec., 2019) [Collaborative project
with CSGRC, Hosur]

B. PRODUCTIVITY IMPROVEMENT (18)

3. AICEM All India Coordinated Experimental Trail for Mulberry

Phase- 111 (AICEM)- Phase I11 (April, 2011 to June, 2015). [A Prog. of
C.0O. Bangalore] All India Coordinated Experimental Trail for
Mulberry (AICEM)- Phase Il (April, 2011 to June, 2015). [A
Prog. of C.O. Bangalore]

4.  PIB3479 Development of high vyielding mulberry varieties using
physiological growth parameters as markers for selection.
(Oct., 2012 to Sept., 2016).

5.  PIB3481 Evaluation of mulberry varieties for low input soils. (Jan., 2013
to Dec., 2017).

6. 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) (Concluded).

7.  PPA 3499 Evaluation of field level performance of Vishala mulberry
variety in different locations under irrigated conditions in West
Bengal (April, 2013 to March, 2018).

8.  PPS 3452 Terrestrial carbon sequestration for sustained high productivity
of quality mulberry (July, 2011 to March, 2015).

9. 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).

AR
Rl
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Sl

No.

Project
Code

Project Title

10.

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).

11.

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).

12.

AIE 3454

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

13.

PPS 3435

Studies on micronutrients for sustained high productivity of
quality mulberry in Eastern and North-Eastern India.
(Collaboration with 4 RSRSs) (Jan., 2010 to Jun, 2013)
(Concluded).

14.

AlB-3491

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

15.

AIB 3480

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

16.

BPI (P) 025

Maintenance of mulberry germplasm bank at CSR&TI,
Berhampore (W.B). (Jan., 2014 to Dec., 2019)

17.

MOE 3459

Yield gap in mulberry sericulture — A study in North-Eastern
region of India. (Oct., 2011 to Sept., 2014). (RSRS, Jor hat)

18.

B-KPG (P)
006

Muga seed multiplication prog.. 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.).
(Nov., 2009 to Oct., 2014).

19.

B-JRH (PS)
005

Identification of productive Multi x Bi hybrid for plains of
North-Eastern States of India through development of improved
multivoltine breed (s) of silkworm, Bombyx mori L. utilizing
local indigenous strains (April, 2013 to March, 2014)
(Concluded)

20.

B-KPG (RP)
008

Maintenance of Bivoltine silkworm germplasm breeds. (April,
2013 to May, 2014)

C. QUALITY IMPROVEMENT (15)

21. PIB 3424 Development of low temperature stress tolerant mulberry
genotypes for sub-tropical plains. (Jan., 2009 to Dec., 2015).
22.  AIB-3496 Development of high temperature and high humidity tolerant
bivoltine breeds of silkworm (Bombyx mori L.). (July, 2012 to
June, 2015).
23. BAI(RP) Maintenance of multivoltine and bivoltine germplasm.
003 (Continuous)
Fro
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SI.

No.

Project
Code

Project Title

24,

AlIB 3501

Development of high temperature and high humidity tolerant
bivoltine breeds of silkworm (Bombyx mori L.) Brreds with
high shell percentage and high neatness of silk filament.
(July, 2013 to June, 2016).

25.

PIG 3441

Development, validation and utilization of SCAR marker(s)
for powdery mildew (Phyllactinia corylea) resistance in
mulberry. (Nov., 2009 to Feb., 2014). [Collaborative with
CCMB, Hyderabad] (Concluded).

26.

DBT

Development of DNA marker based genetic linkage map of
mulberry and QTL analysis for agronomically important
Planta traits. (Mar., 2011 to Feb., 2014). [Collaborative
with CCMB, Hyderabad] (Concluded).

27.

BA I (P)
008

Screening and identification of bivoltine breeds for Eastern
and North-Eastern India. (Aug., 2011 to March, 2014)
(Concluded).

28.

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)
(Concluded).

29.

BPI (P) 026

Popularization of water logged tolerant mulberry variety C-
2028. (Feb., 2014 to Jan., 2017)

30.

AIP 3472

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

31.

APS 3497

Studies on the environmental effect on P1 rearing, its
graining performance followed by commercial rearing of
silkworm Bombyx mori L., during unfavorable seasons of
West Bengal. ( May, 2013 to April, 2015)

32.

BAI (P) 007

Establishment of molecular 1Ds for the mulberry silkworm
breeds (Bombyx mori ) evolved by CSR&TI, Berhampore
(July, 2011 to June, 2013) (Concluded)

33.

B-KPG (RP)
011

Multiplication and supply of SK6 x SK7 dfls to Sikkim and
plain areas (2012 — continuous)

. DISEASE & PEST MANAGEMENT (16)

34.

CSS 2107

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

35.

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 Sept., 2013)
(Concluded)
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Sl. Project Project Title
No. Code
36. BPR (P) 021 Development of weather based forecasting models for
mulberry pests (January, 2011 — December, 2015).
37. BAR(P) 024 Identification of pathogens causing Gattine like disease in the
silkworm Bombyx mori L. (July, 2013 to Dec., 2014).
38. BAR(PS) 002 Formulation of broad spectrum room disinfectant for silkworm
disease management. (Aug., 2011 to July, 2013) (Concluded).
39. BPR (PS) 003 Identification of DNA markers associated with Bacterial Leaf
Spot resistance in mulberry (Morus spp.) (April, 2013 to
March, 2015).
40. BAR(PS) 004 Testing of immunogens for prevention of silkworm diseases in
Bombyx mori L. (July, 2013 to June, 2014).
41. BAR(RP)005 Survey and surveillance of silkworm diseases in traditional
Sericultural districts of West Bengal [April, 2013 — March,
2014] (Routine programme).
42  BAI (RP) 006 Silkworm disease monitoring of seed and commercial crop
(SDMSCC) rearing of West Bengal (April, 2013 to March,
2014) (Routine programme).
43  BPR (VP) 006 Studies on the field efficacy of selected dose of insecticide in
whitefly management (July, 2011 to June, 2013) (Concluded).
44, B-KPG (P) Improvement of rearing technology for autumn crop in Sub-
015 Himalayan region. (Aug., 2012toJan., 2014) (Concluded).
45.  B-RNC (RP) Survey and surveillance of disease and pest of mulberry and
004 silkworm [April, 2013 to March, 2014] (Routine programme).
46. B-KPG (RP) Monitoring of silkworm diseases in Kalimpong Hill (April,
007 2013 to March, 2014) (Routine programme) (Concluded).
47. BAR(VP) 009 ‘Ghar Sodhan’ — a fumigant room disinfectant for silkworm
disease management. (Jan., 2014 to Dec., 2014).
48. B-KPG (RP) Survey & Surveillance of mulberry and silkworm diseases &
010 Pests in Kalimpong Hill [Oct., 2013 to Sept., 2014] (Routine
programme).
49. B-JRH (RP) Survey & Surveillance of mulberry and silkworm pest &
009 diseases of N.E. States [Oct., 2013 to Sept., 2016) (Routine

programme).

E. COST REDUCTION (3)

50.

BPP(P) 023

Optimum  requirements of irrigation water and its
managements for sustainable leaf productivity in high yielding
mulberry garden under West Bengal conditions. (May., 2013
to April., 2014)
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Sl. Project
No. Code

Project Title

51. BPP (VP) 015

Validation of E3 WM (Efficient Economic Eco-friendly Weed
Mower) at nested units and farmers’ field level. (Oct., 2013 —
Mar., 2015).

52. 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) (Concluded).

Assessment of fertility status of mulberry growing soils in
selected Seri-village of Koraput for appropriate fertilizer
management. (Jan., 2012 to Dec., 2013) (Concluded).

53. B-KPT(P)
017

54. B-JRH (P)
019

Assessment of fertility status of mulberry growing soils in
selected Seri-village of Jorhat for appropriate fertilizer
management. (Jan., 2012 to Dec., 2013) (Concluded).

55. B-RNC (P)
018

Assessment of fertility status of mulberry growing soils in
selected Seri-village of Ranchi for appropriate fertilizer
management. (Jan., 2012 to Dec., 2013) (Concluded).

F. MICRO PROJECTS: 2 Nos.

56. BPP(RP) 001

Mother culture maintenance of Azotobacter chrococcum and
Nitrofert mass production. [Micro project, (Continuous)]

57. BPP(RP) 002

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

G. INNOVATIVE RESEARCH: 1 No.

58.  Pilot Study

Development of multivoltine Congenic /NIL breed of
silkworm (Bombyx mori L.) through introgression of ‘Id’
gene. (April, 2013 to March, 2014).
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3.A. ONGOING RESEARCH PROJECTS & PROGRAMMES OF
MAIN INSTITUTE

3.A.1. PRODUCTIVITY IMPROVEMENT

3.A.1.1. MULBERRY BREEDING AND GENETICS SECTION

3.A.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.

After primary screening in the nursery, a total of 1024 seedlings from
57 cross combinations were transplanted in progeny selection plot with 60 cm x 60
cm spacing. The seedling population is under establishment stage.

3.A.1.1.2. PIB 3481: Evaluation of mulberry varieties suitable for low input
soils. (Jan., 2013 to Dec., 2017)

M. K. Ghosh (PI), 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 (Sub-REC, Bhandra,
Ranchi)

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

Saplings were transplanted during rainy seasons at RSRSs, Jorhat,
Koraput and Sub-REC, Bhandra except main institute where transplantation was
done during Feb., 2014. Plants are under establishment stage.

3.A.1.1.3. BPI(P)025: Maintenance of mulberry Germplasm Bank at CSR&TI,
Berhampore (W.B.). (Jan., 2014 to Dec., 2018)

M.K. Ghosh (PI), P.K.Ghosh, S K Dutta and MV Santha
Kumar

Objective: Maintenance of mulberry Germplasm bank at a premier Institute in
Eastern India.

A total number of 301 germplasm accessions are being maintained and
used in different breeding programmes.
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3.A.1.2. MULBERRY PHYSIOLOGY SECTION

3.A.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 upto Sept., 2013) and P. K. Tewary (Pl from
Oct., 2013)

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

Sprouting and senescence characters of 76 germplasm (25 Exotic and
51 Indigenous) and 73 elite mulberry accessions (unpruned plants) were studied.
Based on frequency analysis of pooled data, 3 accessions in exotic (Philippines, M.
rotundiloba and Cyprus), 4 in indigenous (Kolitha-3, Kolitha-8, Tollygunge-A and
Mysore local), 3 in C-lines (C-1726, C-741 and C-1540) and 3 in S-lines (S-1622,
S-1662 and S-1618) were short listed as early sprouter and late senescent. The days
to sprout ranged between 17 and 33 during winter and senescence days ranged from
76 to 91 (Table 1). These 13 short listed accessions were planted in experimental
plot in RBD (3 replications) during July, 2013 to study qualitative and quantitative
traits. Plants are under establishment stage.

Table 1. Short listed early sprouter and late senescent mulberry accessions.

Accessions Days to Days to
sprout senesce
Exotic Philippines, M. rotundiloba, Cyprus 18-31 80-91
(3 nos.)
Indigenous | Kolitha-3, Kolitha-8, Tollygunge-A, 18-33 80-88
(4 nos.) Mysore local
Elite lines
C-lines C-1726, C-741, C-1540 17-27 76-85
S-lines S-1622, S-1662, S-1618 17-25 81-90

3.A.1.3. AGRONOMY

3.A.1.3.1. PPA 3499: Evaluation of field level performance of Vishala mulberry
variety in different locations under irrigated condition in
West Bengal. (April, 2013 to March, 2018)

S. K. Mandal (PI)

Objectives: To find out the potentiality of Vishala mulberry variety under irrigated
condition of West Bengal. To evaluate field performance of Vishala
mulberry variety in different locations under irrigated condition of
West Bengal.

T
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Selection of farmers and experimental plantation site at 23 locations
for plantation of VISHALA mulberry variety along with S1635 as control were
done. Plantation in 12 experimental plots at 12 locations completed and
intercultural operations were done regularly. Plantation is under establishment
stage.

3.A.1.4. SILKWORM BREEDING AND GENETICS SECTION

3.A.1.4.1. 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, the breeds namely, GEN3,
SK6, SK7, BHR2, BHR3, SK4C, D6PN, KSO1, Dun21, Dun22, KPGA, SK3C,
MCA4E, CSN, NB18, NB4D2, Chinese peanut and P5 were selected. By utilizing
these selected breeds, foundation crosses (Oval x Oval and dumbbell x dumbbell)
were made for initiating the breeding process (Table 2 & 3).

Table 2. Performance of oval foundation crosses collected from different
breeding centres.

Sl Oval Fecun- | Yield/10000 | Yield/10000 | Cocoon | Shell | Shell |Cumula-
No. Foundation dity larvae larvae by wt | weight | weight | (%) | tive El
Cross by No. (kg) (9 ()

1 |KPGA X MCA4(E)| 522 8700 12.502 1.556 0.312 | 20.1 50

2 |BHR2 x Gen3 533 9150 13.275 1.518 0321 | 211 55

3 |BHR2 x KPGA 540 8767 10.633 1.53 0.305 | 19.9 52

4 |BHR2x MCA4(E)| 562 8567 11.235 1.605 0.321 | 20.0 56

5 |BHR2 x SK3C 486 8100 11.772 1.538 0.303 | 19.7 63

6 |SK3C x Gen3 564 9167 12.003 1.499 0.326 | 21.7 58

7 |SK3CxMC4(E) | 463 8500 11.185 1.567 0.304 | 194 57

8 |SK3C x BHR3 485 8533 10.752 1.487 0.294 | 198 50

9 |Gen3 x MC4(E) 484 9767 13.908 1.615 0.337 | 20.9 45
10 | Gen3 x BHR3 529 9400 13.589 1.516 0.327 | 21.6 41
11 | KSO-1x MC4(E)| 537 8400 11.141 1.561 0.312 | 20.0 42
12 |KSO-1 x BHR3 572 9000 12.594 1.5632 0.325 | 21.2 38
13 |KSO-1 x SK3C 579 8567 11.019 1.569 0.312 | 199 a7
14 | MC4(E) x BHR3| 484 8955 12.755 1.549 0.308 | 19.9 48
15 | MC4(E) x CSN 559 8567 11.306 1.57 0.31 19.7 48
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Table 3. Performance of dumbbell foundation crosses collected from different
breeding centres.

Sl. Dumbbell Fecun- | Yield/ Yield/ Cocoon | Cocoon | Cocoon |Cumula-
No. Foundation dity 10000 10000 Weight |  Shell Shell | tive EI
Cross (No.) | larvae larvae (9) Weight %

(No.) | (wt) (kg) (@
1 |NB18 XSK-6 544 7853 11.026 1.573 0.308 19.6 55
2 |NB18 XSK-7 582 8000 11.998 1.657 0.324 19.6 53
3 |NB18 XBHR-3 510 7958 12.125 1.601 0.307 19.2 60
4 |NB18 XP-5 461 8125 12.282 1.597 0.317 19.8 53
5 |CHINESE(PN)XP5| 494 9167 11.351 1.53 0.324 21.2 54
6 |D6(P)N X NB18 550 7968 11.158 1.506 0.288 19.1 55
7 |D6(P)N XSK-6 540 9567 13.912 1.509 0.328 21.7 54
8 |D6(P)N x SK7 522 8067 11.173 1.495 0.287 19.2 60
9 |SK-6 XBHR-3 549 8200 11.406 1.64 0.325 19.8 47
10 |SK-6 XCSN 494 8100 10.257 151 0.301 19.9 48
11 | SK-7 XCHI(PN) 550 8235 11.389 1.528 0.295 19.3 49
12 |DUN-21 XDUN-22 | 586 8956 12.488 1.564 0.308 19.7 42
13 |DUN-22 XD6 (P)N | 434 9259 14.042 1.544 0.323 20.9 41
14 |DUN-22 XNB18 468 9200 12.088 1.582 0.328 20.7 42
15 |DUN-22 XSK-6 545 9400 13.759 1.581 0.326 20.6 45
16 |NB4D2 XCHI(PN) 471 8775 11.716 1.528 0.286 18.7 42

3.A.1.4.2. 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: To develop bivoltine and multivoltine breeds with higher genetic
plasticity.

EO1: Development of multivoltine and bivoltine lines from poly-hybrids i.e.,
convergent gene pool.

After selection of six bivoltine (V) breeds namely B.Con.4, CSR-2,
KPG-A, DUN-21, RSJ-14 and APS-45 for high shell weight and six multivoltine
(V3) breeds viz. N+p, Cambodge, Pure Mysore, M.Con.4, Sarupat and MH-1for
higher survival were collected as best performer for the target trait at specific region
considering highly variable, congenial, low temperature and low RH, high
temperature and low RH climatic situations. Thereafter step-wise crossing was done
to raise converged gene pool for genetic assimilation among the genes for target
trait to bring genetic plasticity. Two lines were separated from (B.Con.4 x CSR-2) x
(KPG-A x DUN-21) x (RSJ-14 x APS-45) as Marked (+p) and Plain (p) larvae with
higher shell weight.

T P
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Similarly three lines were separated from (N+p x Cambodge) x (Pure
Mysore x M.Con.4) x (Sarupat and MH-1) as Golden colour (C), White (c) and
Light green (Gr) cocoon colour for higher survival. After completion of test for
genetic plasticity in target trait of different lines, selected lines will be used further
to develop congenic bivoltine breed for high survival and multivoltine breed for
high shell weight. The performance of these lines is depicted in Table 4.

Table 4. Rearing performance of converged lines of bivoltine breeds and
multivoltine breeds.

(B.Con.4 x CSR-2) x (KPG-A x DUN-21) x (RSJ-14 x APS-45)

Larval Fec.| Hat. | Count| Cocoon| Good | Cocoon| ERR | SCW SSW | Shell
character/ (No.)| larvae| (No.) | Cocoon| wt(g) | (%) (9) (9) (%)
Cocoon (No.) (No.)

colour

Marked 533| 510 | 453 371 374 0.519 | 7196 | 1.432 | 0.286 | 19.97
+ il

White

Plain (p),| 525| 505 | 438 350 308 0.308 | 7032 | 1.393 | 0.276 | 19.81
White

N+p x Cambodge) x (Pure Mysore x M.Con.4) x ( Sarupat x MH-1)

Plain (p), |530| 515 | 437 374 345 0.548 | 7895 | 1.570 | 0.224 | 14.29
Golden
Yellow
©

Plain (p),| 537| 525 | 436 370 344 0.526 | 7889 | 1.580 | 0.237 | 15.0
White (¢)
Plain (p),| 536| 520 | 434 368 342 0.589 | 7880 | 1.595 | 0.253 | 16.0
Light
Green
(Gr)

3.A.1.43. 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

Objectives: To determine the LD50 in silkworm. To develop a method of induction
for thermal stress in silkworm. To develop high temperature and high
humidity tolerant breed & 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
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survival of 80% while, in multivoltine breeds MH1, BMI-027, BMI-025, Nistari
and M.Con.4 showed survival of above 90%. The short-listed breeds were reared to
identify the breeding resource material tolerant to high temperature and high
humidity conditions (Table 5& 6).

Table 5. Performance based selection of Bivoltine breeds at high temperature
and high humidity.

Breed Survival rate Survival rate Cumulative

Sl (Bivoltine) (32+1°C and 85+5% (25+1°C and 65+5% El
No. RH) RH)

1 ATR29 50.5 85.8 40
2 B.Con.1 65.4 89.4 58
3 B.Con.4 67.4 90.4 61
4 SK4C 60.2 90.1 55
5 SK7 50.0 90.5 47
6 SK6 52.7 90.1 49
7 Gen3 65.7 88.7 57
8 BHR3 62.7 86.5 51
9 BHR2 60.8 85.3 47
10 D6(P)N 55.4 80.4 35

Table 6. Performance based selection of multivoltine breeds at high
temperature and high humidity.

Survival rate Survival rate Cumulative

Sl. Breed (32+£1°C and 85+5% (25%1°C and 65+5% El
No. (Multivoltine) RH) RH)

1 BMI-027 80.3 92.8 43
2 BMI-025 80.0 91.8 36
3 Nistari 81.3 95.4 65
4 M.Con.4 80.4 94.8 53
5 MH1 80.1 93.7 45
6 M.Con.1 81.4 94.2 61
7 M6DPC 80.4 93.4 47
8 M6M81 81.2 92.1 49
9 Cambodge 80.6 93.5 49
10 Sarupat 61.2 85.7 52

3.A.1.4.4BAI(RP)003: Maintenance of bivoltine and multivoltine germplasm
and newly developed breeds and their lines. (April, 2013
to March, 2014) (Continuous)

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

Objective: To maintain the silkworm breeds confirming to their original breed
characteristics.
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Table 7. Performance of multivoltine germplasm.

A total of 24 multivoltine and 35 bivoltine silkworm breeds/ strains
were maintained as stock lots (Table 7 & 8).

Sl Breed Fecundity | Hatch-| ERR| Pup. SCW SSW Shell
No. (No) | ing(%0)| (kg) | (%) (9) (9 %
1 | Nistari (M)+p 412 94 10.75 | 90.5 1.042 0.126 12.09
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 0.9-1.1 | 0.100-0.125 | 11-13
2 | Nistari (P) p 408 98 9.98 88.8 1.067 0.129 12.09
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 0.9-1.1 | 0.100-0.125 | 11-13
3 | Chalsa 411 95 8.75 86.7 1.220 0.176 14.41
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 0.9-1.1 | 0.125-0.150 | 11-13
4 | Sarupat 383 91 8.78 88.9 1.152 0.139 12.06
Bench Mark 350-400 | 90-95 | 9-10 | 85-90 0.9-1.1 | 0.120-0.145 | 11-13
5 | Pure (PM) 392 96 9.23 87.1 1.226 0.151 13.96
Bench Mark 350-400 | 90-95 | 9-10 | 85-90 0.9-1.1 | 0.120-0.150 | 11-13
6 | G 524 93 9.56 89.1 1.412 0.200 14.16
Bench Mark 450-500 | 90-95 | 9-10 | 85-90 | 0.12-0.15 | 0.17-0.20 | 12-14
7 | M2 429 93 9.65 86.5 1.328 0.187 14.38
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.12-0.15 | 0.17-0.200 | 12-14
8 | O (Oval) 496 96 9.25 87.3 1.520 0.223 14.67
Bench Mark 450-500 | 90-95 | 9-10 | 85-90 | 0.12-0.15 | 0.170-0.225 | 12-15
9 | CB5 423 92 9.75 87.8 1.258 0.168 13.35
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.12-0.15 | 0.15-0.17 | 12-14
10 | Cambodge 394 92 9.23 87.5 1.010 0.124 12.27
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.10-0.12 | 0.10-0.12 | 12-14
11 | M12W 455 91 6.72 78 1.154 0.144 12.48
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.10-0.12 | 0.11-0.15 | 12-14
12 | M6M81 511 94 8.78 72 1.322 0.195 14.75
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.10-0.12 | 0.15-0.19 | 12-14
13 | M9A 455 94 9.47 87.4 1.451 0.204 14.06
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.12-0.15 | 0.15-0.19 | 12-14
14 | M6DPC 459 95 9.32 87.8 1.148 0.144 12.54
Bench Mark 400-450 | 90-95 | 9-10 | 85-90 | 0.10-0.12 | 0.15-0.19 | 12-14
15 | M6DP(Gc) 423 95 9.86 82.7 1.272 0.165 12.97
Bench Mark 400-450 | 90-95 | 9-10 | 80-85 | 0.10-0.12 | 0.15-0.19 | 12-14
16 | M6DPC(E) 484 93 9.42 87.9 1.409 0.186 13.20
Bench Mark 400-450 | 90-95 | 9-10 | 80-85 | 0.12-0.14 | 0.15-0.19 | 12-14
17 | M15 451 94 9.40 82.7 1.120 0.148 13.21
Bench Mark 400-450 | 90-95 | 9-10 | 80-85 | 0.12-0.14 | 0.15-0.19 | 12-14
18 | M.Con.1 512 94 9.55 85.6 1.413 0.236 16.70
Bench Mark 500-550 | 90-95 | 9-10 | 85-90 | 0.12-0.14 | 0.15-0.19 | 12-14
19 | M.Con.4 545 95 10.16 | 87.7 1.490 0.231 15.50
Bench Mark 500-550 | 90-95 | 9-10 | 85-90 | 0.12-0.14 | 0.15-0.19 | 12-14
20 | 0S616 525 92 9.62 87.5 1.247 0.171 13.71
Bench Mark 500-550 | 90-95 | 9-10 | 85-90 | 0.12-0.14 | 0.15-0.19 | 12-14
21 | M12(W)- 423 92 4.42 80.1 1.198 0.152 12.69
Auto-sex +p
Female
Bench Mark 400-450 | 90-95 | 9-10 | 80-85 | 0.12-0.14 | 0.15-0.19 | 12-14
22 | M12w(Auto- 389 91 4.22 824 1.132 0.148 13.07
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sex) Dirty
female
Bench Mark 350-400 | 90-95 | 9-10 | 80-85 | 0.12-0.14 | 0.15-0.19 12-14
23 | Nistari (Auto-sex) 446 94 4.98 80.4 1.209 0.152 12.57
Yellow cocoon
(Y) Female
Bench Mark 400-450 | 90-95 | 9-10 | 80-85 | 0.12-0.14 | 0.15-0.19 12-14
Table 8. Rearing performance of bivoltine silkworm germplasm.
Sl Breed Fecundity| Hatch-| ERR| Pup. SCW SSW Shell
No. (No.) | ing (%) (kg) | (%) (9 (9) %
1 | KPG-A 498 97 12.72 88.2 1.434 0.259 18.09
Bench Mark 450-500 | 90-95 | 10-12 | 85-90 | 0.35-0.45 0.25-0.29 15-19
2 | KPG-B 489 95 11.89 | 828 1.608 0.300 18.67
Bench Mark 450-500 | 90-95 | 10-12 | 85-90 | 0.50-0.65 0.25-0.30 15-19
3 | KPG-11 478 96 13.13 | 835 1.384 0.257 18.60
Bench Mark 450-500 | 90-95 | 10-13 | 85-90 | 0.350-0.40] 0.25-0.30 15-19
4 | P5 494 95 13.56 85.4 1.592 0.287 18.03
Bench Mark 450-500 | 90-95 | 10-13 | 85-90 | 0.50-0.65 0.25-0.30 15-19
5 | SH-6 464 96 1542 | 834 1.496 0.263 17.58
Bench Mark 450-500 | 90-95 | 13-15 | 85-90 | 0.50-0.65 0.25-0.30 15-19
6 | SK3 495 95 15.00 | 87.8 1.561 0.279 17.87
Bench Mark 450-500 | 90-95 | 13-15 | 85-90 | 0.50-0.65 0.25-0.30 15-19
7 | SK4 482 96 11.46 87.5 1.497 0.264 17.63
Bench Mark 450-500 | 90-95 | 13-15 | 85-90 | 0.50-0.65 0.25-0.30 15-19
8 | D5 456 96 11.67 | 87.6 1.504 0.281 18.68
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.50-0.65 0.25-0.30 15-19
9 | D6M 545 96 13.96 | 92.1 1.493 0.267 17.88
Bench Mark 500-550 | 90-95 | 13-15 | 85-90 | 0.50-0.65 0.25-0.30 15-19
10 | D6p 463 95 16.98 | 88.5 1.775 0.343 19.35
Bench Mark 450-500 | 90-95 | 15-17 | 85-90 | 0.50-0.65 0.28-0.35 15-19
11 | BHR1 461 96 11.79 87.8 1.577 0.298 18.89
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.50-0.65 0.25-0.30 15-19
12 | BHR 2 512 96 11.87 87.0 1.609 0.296 18.43
Bench Mark 500-550 | 90-95 | 13-15 | 85-90 | 0.50-0.65 0.25-0.30 15-19
13 | BHR3 491 96 14.01 90.1 1.735 0.319 18.41
Bench Mark 450-500 | 90-95 | 15-17 | 85-90 | 0.50-0.65 0.28-0.35 15-19
14 | MJ1 470 96 12.13 88.3 1.437 0.245 17.08
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
15| MJ2 484 95 12.58 93.1 1.445 0.253 17.54
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
16 | MCA4(E) 458 96 11.95 87.8 1.504 0.262 17.42
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.45-0.50 0.25-0.30 15-19
17 | MC4(0) 468 96 11.67 88.3 1.456 0.247 16.96
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
18 | MC2 489 93 9.29 87.0 1.460 0.266 18.25
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
19 | BG(W) 498 96 13.23 [ 90.1 1.468 0.276 18.80
Bench Mark 450-500 | 9095 [ 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
20 | YB 529 96 1210 | 877 1.429 0.247 17.28
Bench Mark 500-550 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
21 | NB18 500 95 1244 | 878 1.656 0.305 18.42
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Bench Mark 500-550 | 90-95 [ 11-13 [ 85-90 | 0.40-0.45 0.25-0.30 15-19
22 | Chinese(PN) 497 95 1337 | 85.8 1.560 0.294 18.88
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.50-0.55 0.25-0.30 15-19
23 | PN 502 93 1324 | 93.0 1.368 0.275 20.10
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.30-0.35 0.25-0.30 16-20
24 | NB4D2 492 95 1014 | 87.1 1613 0.316 19.62
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.50-0.55 0.25-0.30 16-20
25 | CSN 478 95 1174 | 882 1.378 0.247 17.92
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.30-0.35 0.25-0.30 16-20
26 | SK3C 469 96 1595 | 885 1.401 0.256 18.27
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.35-0.40 0.25-0.30 16-20
27 | sk4aC 493 96 1255 | 88.0 1.656 0.299 18.05
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.50-0.55 0.25-0.30 16-20
28 | SK3N 567 96 1293 | 884 1.436 0.262 18.28
Bench Mark 550-600 | 90-95 | 11-13 | 85-90 | 0.50-0.55 0.25-0.30 16-20
29 | SK4N 469 96 1202 | 921 1.437 0.271 18.86
Bench Mark 450-500 | 90-95 | 11-13 | 85-90 | 0.40-0.45 0.25-0.30 15-19
30 | D6(P)N 560 97 12.57 | 875 1.491 0.277 18.58
Bench Mark 500-550 | 90-95 [ 11-13 | 85-90 | 0.45-0.50 0.25-0.30 15-19
31 | SK6 551 96 14.40 | 90.7 1.661 0.325 19.59
Bench Mark 500-550 | 90-95 [ 11-15 | 85-90 | 0.55-0.65 0.28-0.35 17-20
32 | SK7 547 96 1556 | 915 1.706 0.295 18.82
Bench Mark 500-550 | 90-95 | 13-16 | 85-90 | 0.55-0.65 0.28-0.35 17-20
33 [ B.Conl 515 97 1504 | 914 1.569 0.286 18.23
Bench Mark 500-550 | 90-95 | 13-16 | 85-90 | 0.55-0.65 0.28-0.35 17-20
34 [ B.Con4 536 95 1524 | 918 1579 0.296 18.63
Bench Mark 500-550 | 90-95 | 13-15 | 85-90 | 0.55-0.65 0.28-0.35 17-20

3.A.1.4.5. AIB-3501:

Development of multivoltine silkworm (Bombyx mori, L)
breeds with high shell percentage and high neatness of

silk filament. (July, 2013 to June, 2016)

A. K. Verma (PI), Sunita Mukherjee (upto 31.5.13), N.
Suresh Kumar, N. B. Kar, G. K. Chattopadhyay and A. K.

Saha

Objective: To develop multivoltine breed with high cocoon shell % and high
neatness of silk filament to suit the adverse climatic conditions of West

Bengal.

Twenty breeds (BMI-0001, BMI-0065, BMI-0023, BMI-0074, BMI-
0072, BMI-0069, BMI-0066, BMI-0070, BMI-0043, BMI-0048 with high shell
percentage; BMI-0004, BMI-0008, BMI-0015, BMI-0011, BMI-0038, BMI-0014,
BMI-0003 BMI-0016, BMI-0007 and BMI-0042 with high neatness) were brought
from CSGRC, Hosur and 4 from other places, which will be used as donor after sort
listing. Four breeds namely M.Con.1, M.Con.4, M6DPE and N(+p) of CSRTI,
Berhampore to be used as receptor. Out of 24 breeds collected, only 9 survived
during summer in West Bengal condition. Based on SR% and neatness, only one
breed i.e. MH1 was selected as donor. By utilizing the selected breeds, crosses were
made for initiating breeding process (Table 9). Reciprocal crosses were also
considered to get homozygous progeny for shell%.
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Table 9. Performance of F-1s raised between Hosur and Berhampore breeds.
(Oct.-Nov. 2013)

Sl Breed Fecun| ERR ERR | Pupati{ SCW SSW Shell | Cumu
No. dity (No.) (kg) on (9) (9) % ative
(No.) (%) El
1 | M.Con.4 x M2 487 7667 12.70 75 1.581 0.247 15.62 52
2 | M6DPE x M2 426 6667 11.33 67 1.577 0.227 14.39 45
3 | M6M81 x 488 7783 11.72 7 1.513 0.23 15.44 50
M6DPE
4 | M.Con.2 x 442 5889 9.79 57 1.597 0.257 16.10 45
M6DPE
5 | BMI70 x 430 9300 10.38 91 1.338 0.165 12.33 44
BMI169
6 | M.Con.4 xLm 558 8991 115 95 1.294 0.174 13.45 49
7 | M.Con.4 x 563 8700 125 97 1.442 0.228 15.81 55
MH1
8 | M.Con.1xLm 512 8895 134 99 1.542 0.225 14.60 55
9 | M6DPE x 421 8746 12.52 92 1.502 0.225 14.98 51
MH1
10 | N(M) x PM 416 7277 8.4 93 1.152 0.132 11.60 36
11 | N(M) x MH1 479 9481 12.26 99 1.252 0.181 14.46 50
12 | MH1 x 554 9140 12.43 99 1451 0.255 17.57 58
M.Con.1
13 | M.Con.1x 401 9667 15.67 95 1.651 0.282 | 17.05 60
MH1

From 13 crosses, 5 have been selected for further back crossing based on
target characters. All the back crosses were having higher shell % than their parents
except the cross N (+p) x MHL1. Rearing performance of back crosses and their
parents during Feb., 2014 were depicted in Table 10.

Table 10. Performance of Back crosses vis-a-vis their parents.

Sl. Breed Fecundity| ERR| ERR| Pupationf SCW/| SSW | Shell | Cumulative
No| (No.) (No.) | (k) (%) @ @ % El
Parents

1 | M.Con.1 502 8900| 10.60 93 1.232| 0.200 | 16.23 48

2 | MH1 490 8956 | 13.80 94 1.563| 0.258 | 16.53 57

3 | M.Con.4 482 8711| 13.38 93 1.487| 0.244 | 16.40 53

4 | M6DPE 484 8550 | 13.03 94 1.422| 0.217 | 15.26 50

5 | N(+p) 412 9333| 10.00 98 1.169| 0.132| 11.32 43

Back crosses

1 | M.Con4 x 484 9022 | 14.00 93 1574 | 0.263 | 16.70 48
MH1-BC1

2 | M6DPE x 552 9044 | 13.60 96 1478 | 0.257 | 17.36 53
MH1-BC1

3 | N(+p) x 557 9133 | 12.50 98 1.398 | 0.213 | 15.23 46
MH1-BC1

4 | MH1 x M. 539 9000 | 13.80 96 1.502 | 0.249 | 16.58 50
Con.1-BC2

5 | M.Con.1x 522 8956 | 14.90 95 1553 | 0.265 | 17.06 53
MH1-BC2
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INNOVATIVE RESEARCH:

Development of multivoltine Congenic/NIL breed of silkworm
(Bombyx mori L.) through introgression of ‘ld’ gene.
(March, 2013 to April, 2014)

G. K. Chattopadhyay (P1), A. K. Saha, N. B. Kar and S. Nirmal Kumar

Objective: Development of multivoltine (V) based Congenic /NIL (Near Isogenic
Line) / Breeds through introgression of homozygous dominant ‘ld’
(Inhibitor of Diapause) gene for which acid treatment is not required
during cross with bivoltine females and increase the egg production.

Developed the method of introgression of “Id’ gene carrier homozygous
females and males using Berhampore' as diapause inhibitor pseudo pigmented
homozygous Id gene carrier breed as a resource material. During identification and
fixation process, two types of egg phenotype were separated (i) Pseudo pigmented
and (ii) Non pseudo pigmented. Both are homozygous dominant for diapause
inhibitor character over the obligatory sex linked maternal inherited character i.e.,
voltinism in Bombyx mori L. Based on egg phenotype, cocoon colour and shape
three 1d gene carrier breeds were developed (Table 11 and Fig. 1-3) among which
non-pseudo diapause inhibitor breed was the first report in sericulture. The
homozygous Id gene carrier either male or female have potentiality to break the
diapause as Id gene was found to be dominant over obligatory sex linked maternal
inherited character. As a result, females of pure bivoltine breed/ foundation cross of
bi x bi can be used in grainage to produce bi x multi dfls by crossing with any Id
gene carrier M.Con.4" breeds developed for commercial use where acid treatment
not required. The developed breed will save the paucity of multi x bi hybrid egg
production in Eastern and North Eastern India during Oct. to March commercial
rearing.

. f"" ; of4 'dé'u'.'.:'::
Fig.1 Fig.2 Fig.3
Normal multivoltine Eggs Pseudo pigmented egg Non pseudo pigmented

yause in\h:bitor) (Diapauie inhibitor)
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g
Golden Yellow Butter Colour Golden Yellow
Table 11. Rearing data of breeds after introgression of Id gene.
Breed Eggs Cocoon Fecun | Hat| Count | ERR | Yield/ | SC | SSW | Shell| F.L
Character | Colour -dity | 9% | Larvae| No. | 10,000 | W (9) % | (m)
& shape No ko) | (@)
M.Con.4" | Non pseudo | Golden Yellow
pigmented, (C), Oval 516 95 35( 8050 10.75 | 1.37| 0.218 | 15..9| 665
Diapause | shane
Inhibitor
M.Con.4" | Pseudo Butter colour,
pigmented, Oval shape 608 98 504 | 8440 | 10.74 | 1.32| 0.297 | 20.3| 615
Diapause
inhibitor
M.Con.4" | Pseudo Golden Yellow
pigmented, | (C ), Oval 459 98 385 9025 | 11.25 | 1.34| 0.285 | 21.3 | 678
Diapause | shape
inhibitor
M.Con.4 | Nonpseudo | Golden Yellow
(Check) Non pigmen- (C), Oval 539 96 449 8315 | 10.12 1.29 | 0.224 | 17.37| 589
ted, No shape
diapause
Inhibitor
B.Con.4' | Pseudo Butter colour,
pigmented, Oval shape 583 92 445 | 8100 | 10.82 1.39 | 0.257 | 18.38| 698
Diapause
inhibitor
B.Con.4 | Pigmented, | Faint constrict-
(Check) Diapause ed, White (c) 532 90 440 | 8200 | 14.12 152 | 0.289 | 19.05| 715
Colour
BHB" Pseudo White ( c),
pigmented, Oval shape 479 89 341 | 7400 12.02 1.29 | 0.212 | 16.43| 589
Diapause | \white ( c),
Inhibitor | Eaint dumbbell

3.A.14. SILKWORM PHYSIOLOGY AND RTI SECTION

3.A.14.1. 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 (Pl), 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
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temperature and humidity tolerance potentiality based on 50%
lethality and period of exposure for a specific instar.

Experiment wise progress:

A. Day and Instar specific effect of thermal stress (3211°C with + >90% RH),
exposed during Photoperiod and unexposed during Scotoperiod:

Each day of 1%, 2" 3 4™ and 5" instar larvae of B.Con.4, SH6 and
Sarupat were exposed under above temperature and humidity. In B.Con.4, survival
ranged between 25.8 (1% day of 3" instar) and 92 (1* and 2™ day of 5" instar).
Lethality observed during 1% and 2™ day of 1% instar, 3" instar and 4" day of 5"
instar only. In SH6, survival ranged between 7 (3" day of 4" instar) and 56 (4™ day
of 5" instar). Lethality observed during each day of 1%, 3" and 4" instar; 2™ day of
2" instar, and each day of 5 instar except 4" day, whereas, in Sarupat, survival
was 19 (5" day of 5" instar) to 73 (1% day of 5" instar). Lethality was during each
day of 1% instar to 3™ instar and 4™ day & 5" day of 5" instar only. B.Con.4
performed better than SH6 (Table 12).

Table 12: Day & Instar specific effect of thermal stress (32 = 1°C) +>90% RH
exposed during photophase and unexposed during scotophase, on
rearing performance of silkworm.

B.Con.4 SH6 Sarupat
Day Survivall Yield/100|  Survival |Yield/100dfls| Survival Yield /100 dfls
(%) dfls (kg) (%) (_ka) (%) (kg)
1% instar
1* day 357 L 18.1 348 L 11.8 32.2L 12.9
2" day 319 L 16.2 49.2 L 21.0 29.5L 12.4
3% day 60.2 29.1 46.2 L 18.4 496 L 21.4
2" instar
1% day 59.9 33.1 51.4 21.0 37.0L 14.1
2" day 59.1 39.3 24.6 L 7.0 30.2 L 12.9
Day B.Con.4 SH6 Sarupat
Survival Yield /100, Survival |Yield /100 dfls | Survival [Yield /100 dfls
(%0) dfls (kg) (%0) (_kg) (%) (kg)
3 instar
1% day 25.8 L 11.2 48.2 L 16.4 33.3L 14.6
2" day 26.8 L 14.4 32.7L 10.6 35.2L 14.2
39 day 49.1L 28.8 496 L 20.7 30.6 L 135
4th instar
1% day 70.0 49.3 16.0 L 7.7 54.0 20.8
2" day 63.0 415 170 L 7.8 70.0 26.1
3% day 66.0 44.9 70L 3.1 71.0 29.3
4" day 68.0 44.0 8.0L 4.4 54.0 20.8
5N instar
1% day 92.0 61.1 22.0L 115 73.0 29.9
2" day 92.0 61.2 240 L 10.7 71.0 28.6
3% day 72.0 45.6 48.0 L 28.9 58.0 22.8
4™ day 480 L 31.3 56.0 28.4 410L 16.6
5" day 72.0 39.4 440 L 205 19.0 L 6.8
Control 745 448 72.0 32.9 74.0 322
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B. Day and Instar specific effect of thermal stress (35il°C with + > 90% RH),
exposed during Photoperiod and unexposed during Scotoperiod:

Severe lethality was recorded in multivoltine breed, Sarupat. In SHG,
lethality was also recorded in each instar. B.Con.4, performed best among the three
breeds tested (Table 13).

B. Con. 4: Survival ranged between 40 (5" day of 5" instar) and 75 (2™ day of 1%
instar) and lethality was 1% day of 1% instar; 2" and 3" day of 3" instar; 2" day of
4" instar and 2™ to 5™ day of 5" instar.

SH6: Survival was 6 (4™ day of 5" instar) to 96 (5" day of 5" instar) with lethality
during 1° and 2™ day of 1% instar; 2™ day of 2™ instar, each day of 3 and 4" instar
and 1% to 4™ day of 5" instar.

Sarupat: Survival was 0 (2" day of 5" instar) to 72 (5" day of 5" instar) and
lethality was during each day of 1% instar to 3" instar; 1%, 3" and 4™ day of 4™ instar
and 1% to 4" day of 5" instar.

Table 13. Day & Instar specific effect of thermal stress (35 + 1°C) +>90 % RH
exposed during photophase and unexposed during scotophase, on
rearing performance of silkworm.

Instar / B.Con.4 SH6 Sarupat
Day Survival Yield / Survival Yield / Survival Yield /
(%) 100 dfls (%) 100 dfls (%) 100 dfls
(kg) (kg) (kg)
1% instar
1% day 487 L 22.8 4141 21.7 14.7L 5.6
2" day 74.7 35.7 203 L 8.8 122L 5.3
3" day 66.4 39.9 51.6 29.3 19L 0.9
2" instar
1% day 70.2 426 58.9 311 295 L 11.3
2 day 60.0 32.3 229 L 114 45L 2.0
3instar
1 day 56.8 338 4821 236 16.6 L 54
2" day 47.4L 28.6 45.0 L 24.0 147 L 6.2
39 day 440 L 22.9 323 L 16.3 18.0 L 6.6
4th instar
1% day 53.0 L 30.1 70L 35 20.0 L 8.3
29 day 440 L 25.7 16.0 L 73 64.0 275
3 day 51.0 26.7 9.0L 43 340 L 13.7
4™ day 55.0 29.4 70L 48 32.0L 11.6
5 instar
1S‘dday 64.0 34.7 10.0 L 4.9 6.0 L 2.2
2" day 49.0 L 274 20.0 L 10.0 Nil L -
37 day 470L 22.9 31.0L 155 20L 08
4™ day 430 L 22.4 6.0L 25 8.0L 3.0
57 day 40.0 L 20.8 96 62.1 72.0 29.6
Control 77.0 455 77.0 39.3 74.0 32.2
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C. Instar specific effect of 35+1°C temperature and RH >90% exposed during
photoperiod and unexposed during scotoperiod (including moulting
period).

Instar specific effect of temperature (35 + 1°C) and R.H. >90% was found
lethal for all the bivoltine breeds B.Con.4, SH6 and NB4D2. However, with the
thermal stress, survival was B.Con.4 > SH6 > NB4D2. NB4D2 failed to survive
with treatment of 35 + 1°C and RH>90% including moulting period (Table 14).
Table 14. Instar specific effect of 35+1°C temperature and RH >90%

(Including moulting period), exposed during photophase and

unexposed during scotophase, on rearing performance of
silkworm.

Instar / B.Con.4 SH6

Day Survival Yield / 100 dfls Survival Yield / 100 dfls
(%) (kg) (%) (kg)

1% Instar 232 L 10.0 89 L 3.3

2" Instar 195 L 9.0 8.9 L 3.1

3" Instar 16.8 L 5.9 174 L 7.0

Control 80.5 44.8 72.8 36.2

4™ |nstar 7L 3.4 10.0 L 3.6

5™ Instar 45 L 0.4 95 L 3.6

Control 82.5 46.9 76.0 37.8

Congenic bivoltine breed B.Con.4 was resistant to the imposed stress condition
compared to pure bivoltine breeds NB4D2 and SH6. However, Sarupat also showed
susceptibility to thermal stress although a multivoltine breed.

3.A.2. QUALITY IMPROVEMENT

3.A.2.1 MULBERRY BREEDING AND GENETICS SECTION

3.A2.11 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 yield during Agrahayani (Nov.) and
Falguni (Feb.) silkworm rearing seasons than the ruling variety, S-
1635.

S01: Hybridization, selection and preliminary screening of genotypes.
E 02: Primary screening of genotypes through Progeny Row Trial (PRT).

A total of 15 progenies were identified for primary evaluation.The performance
of the progenies is shown in Table 15.
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Table 15. Sprouting duration in winter, winter leaf yield, EC, NRA and annual

leaf yield of 15 selected progenies.

Progeny | Sprouting | Leafyield | Leafyield | Annual (5 EC NRA (u
No. duration during during crops) leaf | (dS/m) | mol NO,
(days after | November | February yield g™t fr.wt)
pruning) (g/plant) (g/plant) (g/plant)
29 9.5 350 300 2404.9 2.95 10.24
33 8.5 452 400 2701.1 3.03 10.52
39 8.5 380 370 2263.1 2.75 10.20
44 8.5 530 410 2037.6 3.53 11.24
45 8.5 574 450 2314.0 3.32 11.34
75 8.5 430 360 2977.0 3.41 10.47
108 10.5 475 395 2614.9 2.73 10.23
193 10.0 340 350 2828.9 3.57 9.40
212 10.5 360 330 2790.8 2.92 9.92
225 8.0 358 450 2980.1 3.43 12.4
232 9.5 382 340 31104 2.84 9.81
294 9.5 340 390 2616.8 2.89 10.27
304 10.5 460 290 3391.1 2.93 9.96
371 9.5 340 390 2470.5 3.15 10.47
384 10.5 450 250 3866.3 2.88 9.82
S-1635 12.5 220 180 1583.3 2.30 8.48
(check)
cv% | 9.35 18.53 12.43 17.49 9.23 7.08
t value 6.90** 4.57** 7.84** 4.25** 4.64** 4.40**

3.A.2.2 SOIL SCIENCE & CHEMISTRY SECTION

3.A.2.2.1. PPS 3452: Terrestrial carbon sequestration for sustained high
productivity of quality mulberry. (July, 2011 to June,
2015)

R. Kar (PI)

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.

The experiment comprises six combinations of farming practices along
with a fallow replicated thrice in a RBD. Mulberry variety S-1635, spaced at 60 cm
X 60 cm, is being cultivated under different farming practices. Data pertaining to
five crop-harvests of the year revealed significant variations for farming practices
and seasons with respect to productivity and carbon assimilation by mulberry
(Table 16 & 17).
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Table 16. Seasonwise mulberry productivity under different farming practices.

Farming Leaf yield (mt ha)/season Shoot yield (mt ha™*)/season
practices May | July | Sep | Nov | Feb | May | July | Sep | Nov Feb
Intensive Tillage | 9.19 | 8.96 | 8.95 | 7.99 | 469 | 6.29 | 6.38 | 6.95 | 3.99 | 2.44
(T7)
IT + Grass 8.79 | 8.60 | 8.36 | 843 | 485 | 547 | 641 | 7.27 | 476 | 3.04
IT + Grass +| 809|756 |7.85|7.39 444|535 |584|6.07|409]| 236
Cover crop
Moderate Tillage | 8.11 | 8.14 | 8.25 | 7.82 | 4.87 | 4.63 | 5.68 | 6.85 | 4.69 | 2.69
(MT)
MT + Grass 9.22 | 8.82 | 875|842 | 489 | 6.06 | 6.58 | 6.69 | 4.85 | 3.00
MT + Grass + | 830 |8.09 |7.71|7.76 | 444|541 | 659 | 6.46 | 489 | 254
Cover crop
CD* farming practice 0329 0320
CD* season 0301 0292
Table 17. Seasonwise carbon assimilation by mulberry under different farming
practices.

Farming Carbon assimilation by leaf Carbon assimilation by shoot
practices (mt ha®)/ season (mt ha®)/ season

May | July Sep Nov Feb May | July | Sep | Nov | Feb
Intensive 082 | 089 | 089 | 0.78 | 044 | 063 | 0.71 | 0.86 | 0.46 | 0.26
Tillage (IT)
IT + Grass 081 | 082 | 082 | 082 | 045 | 056 | 0.71 | 0.89 | 0.55 | 0.30
IT + Grass + | 0.78 | 0.74 | 069 | 0.70 | 040 | 058 | 0.63 | 0.65 | 0.44 | 0.23
Cover crop
Moderate 0.76 0.79 0.82 0.77 0.45 0.53 0.67 | 0.82 | 0.51 | 0.27
Tillage (MT)
MT + Grass 0.86 0.86 0.89 0.86 0.49 0.61 0.72 | 0.86 | 0.56 | 0.33
MT + Grass + | 0.82 | 0.83 | 0.81 | 0.71 | 042 | 058 | 0.74 | 0.83 | 0.56 | 0.27
Cover crop
CD* farming 0.051 0.044
practice
CD* eason 0.046 0.040

3.A.2.3.2. BPP (P) 020: Evaluation of soil fertility for sustained production of
guality mulberry leaf in Eastern India under long-
term fertilization. (July, 2010 to June, 2015; next phase)

R. Kar (PI)

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 conducted with three combinations of nutrient-inputs
replicated thrice in RBD with S1635 mulberry variety at a spacing of 60 cm x 60
cm. Five crop-harvests data of the year revealed significant variations for nutrient-
inputs and seasons on productivity and NPK uptake by mulberry (Table 18 & 19).
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Besides, analysis of soil samples collected after seventh year of experiment
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.

Table 18. Seasonwise leaf yield and N uptake by mulberry under different
nutrient-inputs.

Treatment Leaf yield (mt ha) / season N uptake (kg ha™) / season

(kg/hal/year) May | July | Sep | Nov | Feb | May | July | Sep | Nov Feb
No Nutrient 179 | 166 | 1.36 | 1.71 | 1.14 | 16.53 | 18.23 | 12.37 | 15.75 | 12.33
Na336P180K112 521 | 5.86 | 6.93 | 4.31 | 3.19 | 47.35 | 60.47 | 60.38 | 36.10 | 37.27

NagsPigoKi, + | 7.16 | 8.92 | 8.89 | 7.12 | 5.66 | 71.30 | 89.75 | 85.90 | 65.15 | 61.04
FYMaon

CD* nutrient 0.464 4.75
CD* geason 0.599 6.13
CD* nutrient x season 1.036 10.61
Table 19. Seasonwise P and K uptake by mulberry under different nutrient-
inputs.
Treatment P uptake (kg ha™) / season K uptake (kg ha™l)/ season
(kg/halyear) May | July | Sep Nov | Feb | May | July | Sep Nov Feb
No Nutrient 2.80 | 2.81 | 3.06 | 3.22 | 198 | 14.02 | 1460 | 11.60 | 12.61 | 9.63

N336P180K112 6.34 | 823 | 10.27 | 5.85 | 541 | 3547 | 46.01 | 50.25 | 25.50 | 23.84

N33z6P1s0K12 + | 9.33 | 11.49 | 13.31 | 10.04 | 7.54 | 53.94 | 69.37 | 69.28 | 47.27 | 38.21
FYMaom

CD* nutrient 0.75 3.85
CD* ason 0.97 4,97
CD*utrient x season 1.67 8.61

3.A.2.3. BIOTECHNOLOGY SECTION

3.A.2.3.1.BPR(P)003: Identification of DNA markers associated with bacterial
leaf spot resistance in mulberry (Morus spp.). (Apr., 2013
to Mar., 2015)

R. Banerjee (PI) and N. Lalitha

Objectives: To confirm bacterial leaf spot (BLS) reaction of the segregating
progeny under field/artificial inoculums study. To utilize SSRs for BLS
resistance analysis. To identify putative DNA tags associated with BLS
resistance.

A segregating BLS specific population (~175 no) derived from the
control crosses of Morus multicaulis (as resistant donor) with three susceptible
recipients (KPG-1, C-2028 and S-1) was established in the experimental field of
the Institute in ARBD under seven blocks each with 4 sets of parents for
confirmation of BLS disease reaction pattern and associated inheritance study.
One round each of BLS scoring under field as well as under artificial inoculums
was completed during Sept., 2013. BLS scoring under natural field inoculums
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showed significant variation (DSI range: 3.20 — 25.5) across the 175 segregating
progenies (Fig. 4). High (r*=0.76) correlation between DSI values in field and
artificial inoculums based study indicated stability of progeny lines for BLS
reaction and In planta characterization of morpho-agronomic traits across the
population showed significant variability.

9.0
8.0

M Field

7.0

W Artificial

6.0
5.0
4.0
3.0
2.0
1.0

DSl

0.0

QA
&

R I I O I Y
P SN S SF S

IS IR SR S S
Qd’

S
<«

«

Fig.4. BLS disease severity of parent and progeny in field
and artificial inoculums based study.

DNA extraction from parental as well as 70 selected (contrast responsive
to BLS) progieny leaf samples and quantified by 0.8% agarose gel electrophoresis
and spectrophotometrically were done.

The range of the DNA yield was 1.6 - 2ug per mg fresh mass (Fig 5).
About 10 mulberry specific genic SSRs were tested for parental polymorphism. The
amplified products were compared with 3% agarose and 5% metaphor agarose gels;
six of the SSRs showed useful parental polymorphism (Fig 6) to use further in
progeny profiling.
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Fig. 5. 0.8% Agarose gel of genomic DNA for (a) 6 parental and (b) 17 progenies of
bacterial leaf spot specific segregating lines.

M R s1 &2 8§83 R S1 S22 S3 R S1 S22 S3 M

Fig. 6. DNA profiling of four parents contrast responsive to BLS resistance using three
promising SSRs markers M: Marker; R: M. multicaulis; S-1:KPG-1, S-2:S-1 and
S-3: C-2028

3.A.3. DISEASE & PEST MANAGEMENT

3.A.3.1 MULBERRY PATHOLOGY SECTION

3.A.3.1.1. CSS-2107: Forewarning of mulberry diseases of Eastern and North
Eastern India. (April, 2012 to March, 2017)

S. K. Dutta (PI), N. K. Das, M. D. Maji, S. P.
Chakraborti, 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 (in weekly interval) and
meteorological data (day wise) from Eastern and North Eastern
states. 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
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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 XIlI
plan and more models to be developed when severity of disease is >
ETL. Due to climatic change existing disease calendar (as developed
in the X1 plan period) to be fine tuned at the end of XII plan.

The project was conducted at the Institute alongwith 13 centers. All

centers collected the disease incidence data from the farmers’ fields at weekly
interval and day wise meteorological data. Disease severity was correlated with
meteorological data i.e., max. and min. temperature, max. and min. relative
humidity and no. of rainy days. In Eastern and North Eastern states different disease
severity of different months were recorded.

Forewarning of mulberry diseases in Eastern and North Eastern India.

1.

Murshidabad: Myrothecium leaf spot (MLS) was recorded during April to
March with maximum severity during Dec. with PDI value of 10.2.
Pseudocercospora leaf spot (PLS) was also recorded during April to March
with maximum severity of 13.9 PDI during Sept. Bacterial leaf spot (BLS)
recorded during June to Oct. with maximum severity of 17.9 PDI in July.
Powdery mildew (PMLD) was recorded during Dec. to Feb. ranging from 4.7 to
9.9 PDI. Leaf rust (LR) was recorded during Dec. to Feb. with maximum
severity of 10.7 PDI.

Birbhum: Sporadic incidences of BLS MLS and PLS were reported. Maximum
severity of BLS was recorded as 5.8 PDI during Sept. MLS was recorded
during July to Sept. with maximum severity of 5.7 PDI and minimum of 4.3
PDI. PLS was recorded during July to Sept. with PDI ranging from 4.3 to 8.3.

Malda: During Aug. and Oct., BLS was observed with PDI ranging from 0.03
to 3.9. MLS during April to Nov. and PDI was ranging from 1 to 5.8. PLS was
recorded during Nov. as maximum PDI of 0.9.

Kalimpong: Incidence of brown leaf rust, yellow leaf rust and Powdery mildew
was recorded. PMLD was recorded during May, Sept. and Oct. with PDI
ranging from 0.3 to 2.6. Brown leaf rust was observed during Sept. and Oct.
with PDI ranging from 18.9 to 37.5.

Rangpo: Incidence of PMLD and LR were recorded. PMLD was recorded
during June to Nov. with PDI value ranging from 0.6 to 2.2. LR was recorded
during Sept. to Nov. and PDI value was 1.2 to 2.4.

Koraput: PMLD, LR and MLS were recorded in this region. MLS were
recorded during Sept. to Dec. with PDI value ranging from 2.1 to 3.3. PMLD
recorded during Dec. and PDI was ranging from 3.9 to 4.6 PDI. LR recorded
during April to June and Sept. to Dec. with PDI value ranging between 1.2 and
4.2.
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10.

11.

12.

13.

Ranchi: Low incidence of PMLD was recorded during Sept. to Dec. with PDI
value ranged from 0.4 to 3.6.

Maheshpur Raj: Sporadic incidence of BLS was observed during Sept. and
severity was recorded as 2.1 to 2.7 PDI.

Jorhat: Disease severity of PMLD and LR was recorded during Oct. PDI of
PMLD was ranging from 1.8 to 4.2 while LR with 4.6 PDI.

Dimapur: Sporadic incidence of MLS, LR and PMLD were recorded. Severity
of LR was ranging from 1.2 to 2 PDI. Incidence of MLS was recorded as PDI
ranging from 0.8 to 1.7. Moreover, PMLD was recorded as 0.4 to 0.6 PDI.

Imphal: The intensity of PMLD was recorded during May, Oct. and Nov. with
PDI values ranged between 0.3 and 0.6.

Aizawl: Sporadic incidence of PMLD and LR was recorded. During April to
May and Dec. incidence of PMLD was recorded and in case of LR, sporadic
incidence was recorded during Dec. PDI of PMLD was recorded as 4.6 PDI to
8.2 but in LR PDI ranged from 1.9 to 2.

Agartala: Sporadic incidence of PMLD was recorded during Dec. and PDI
ranged from 4.6 to 8.7.

Developed ready reckoner for spraying of fungicide for Eastern and North Eastern
India (ANNEXURE - 1) .
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Annexure-I|

Month-wise Ready reckoner for disease forewarning of Eastern and

North Eastern India

Murshidabad (West Bengal)
Singhanpur (Chattisgarh)
Koraput (Odisha)
Aizawl (Mizoram
M.P.Raj (Jharkhand
Imphal (Manipur)
Malda (West Bengal)

Birbhum (West Bengal)

M.P.Raj (Jharkhand
Murshidabad (West Bengal
Birbhum (West Bengal

Jorhat (Assam) /
Rangpo (Sikkim
Dimapur (Nagaland
Singhanpur (Chattisgarh
Koraput (Odisha)/
Dimapur (Nagaland)

Kalimpong (WB) /
Jorhat (Assam)
Koraput (Odisha
Murshidabad (West Bengal
Jorhat (Assam) /
Aizawl (Mizoram)
Imphal (Manipur) /
Agartala (Tripura)

Aizawl (Mizoram) /
Imphal (Manipur
Ranchi (Jharkhand

Malda (West Bengal)
Koraput (Odisha)

J ]
anuary v
February |
March I
arcl v
April 11
I
May 1l
\Y2
|
June I
Il
|
I
July i
\Y2
|
I
August i
\Y2
|
September I
Il
v
|
I
October
Il
November -1V
December I-1v

0.1% Carbendazim
0.2% Mancozeb

0.2% Mancozeb
0.1% Carbendazim

0.1% Carbendazim
0.1% Carbendazim
0.1% Carbendazim

0.1% Carbendazim
0.1% Carbendazim

0.01% Plantomycin

0.2% Mancozeb / 0.1% Carbendazim

0.1% Carbendazim

0.1% Carbendazim
0.1% Carbendazim
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3.A.3.3 SILKWORM PATHOLOGY SECTION

3.A.3.3.1. BAR(PS)004: Testing of immunogens for prevention of silkworm
diseases in Bombyx mori L. (July, 2013 to June, 2014)

S. Chakrabarty (P1) and A. K. Saha

Objectives: Formulation of a synergistic preparation of immunogen with eco-
friendly, cost effective bio-molecules for immunization of silkworm,
Bombyx mori to control silkworm diseases. Increase the cocoon
productivity.

E-01: Testing of synergistic effect three immunogens for formulation of
effective immunogen against silkworm pathogens:

Seven formulated combinations ( 1:1:1, 1:1:2, 1:2:2, 1:2:1, 2:2:1, 2:1:2 and
2:1:1) of Proline, Nicotinic acid and Ascorbic acid ~ 20mg / ml was tested for
synergistic effect against silkworm pathogens namely Staphylococcus vitulinus,
Nuclear Polyhedrosis virus (BmNPV) and Beauveria bassiana causing common
silkworm diseases. Data have been recorded and analyzed statistically (Table 20).

Table 20. Pool data analysis for effect of treatments (immunogens) on
susceptible, ruling and control breeds.

Treat- \Y ERR | SCW | SSW | ERR | FL | NBFL | Dr Smith
ments wt (NO) (G) (G) (o) (M) (m) Index
9)
Treat-1 242 | 79.15 1.04 0.13 | 79.09 | 381 327 2.29 1
Treat-11 2.38 | 76.45 1.05 0.13 | 75.89 | 376 318 2.30 4
Treat-111 2.39 | 79.95 1.01 0.13 | 78.93 | 374 315 2.33 2
HC 245 | 79.95 1.04 0.13 | 77.66 | 359 301 2.34 3
Mean 241 | 78.88 1.03 0.13 | 77.89 | 373 316 2.31
SD 0.03 1.44 0.01 0.0 1.28 | 8.1 9.27 0.02
Criterionl 3 3 3 3 3 3 3 3
Criterion2 10 10 6 6 6 6 6 6

E-02: Testing of effective immunogen formulations in susceptible silkworm
breed.

Most effective three immunogen formulations were shortlisted and tested
on susceptible silkworm breeds namely S2, O, G and CB5 along with M6DP(C) as
ruling breed used for hybrid seed preparation and Nistari as control. Data recorded
and analyzed statistically (Table 21).

EO03: Assessment of reeling and crop performance and post cocoon
parameters in suitable breeds / hybrids.
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Reeling parameters such as like Filament length, Non-breakable filament
length and Denier were recorded on silkworm breeds/ hybrids in normal condition
and results were analyzed statistically (Table 21).

Table 21: Effect of immunogens for rearing conducted on susceptible, ruling
and control breeds (Pool data July, 13 to Jan., 14).

Breeds | V wt ERR | SCW | SSW | ERR FL | NBFL | Dr | Smith
@ | NO) | (6 | (6 | (@ [ M| (m Index
M6DPc | 2.000 76 0.920 | 0.111 | 61.452 | 336 286 | 2.184 5
G 2.508 87 1.081 | 0.145 | 81.095 | 366 330 | 2424
CB5 | 2575 82 1.111 | 0.144 | 87.252 | 394 328 | 2.268
0] 2.608 80 1.059 | 0.142 | 89.666 | 427 365 | 2.284
S2 2.253 84 0.942 | 0.121 | 80.328 | 354 337 | 2132
Nistari | 1.882 96 0.811 | 0.092 | 73.363 | 281 256 | 2.173
Mean | 2300 | 84.71 | 0.987 | 0.13 | 78.86 | 360 318 2.24
SD 0.28 6.24 0.11 | 0.02 9.38 | 4552 | 35.65 | 0.10

ORI Wi

E04: Determination of shelf life of effective formulation of Bio-product.

Assessment of shelf life of new formulation of immunogen is under process
by freezing from - 5°C to 25 C for one month to six months.

3.A.3.3.2. BAR (RP) 005: Survey and surveillance of silkworm diseases in
traditional sericultural districts of West Bengal.
(April, 2013 to March, 2014)

S. Chakrabarty (PI), A. K. Verma, A. K. Dutta(REC,
Mothabari), D. Pandit, (REC M P Raj), S. P.
Chakrabarti (REC, Kamnagar) and A. H. Nagvi (Sub-
REC, Rajmahal)

Objectives: To suggest the effective remedial measures ‘on spot’ to the farmers’ to
control the disease and forewarn them 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 365 farmers’
in 75 villages in the districts of West Bengal namely Murshidabad, Malda and
Birbhum. Pooled data analysis revealed that incidence of all the diseases were less
(Pebrine 0.12%, Grasserie 0.26%, Flacherie 0.01%, Muscardine 0.35% and Gattine
0.06%) in three districts. However, critical analysis revealed that the incidence of
‘Grasserie’ was throughout the seasons to the tune of 0 - 1.2 % during March-
April, 0 — 4.9 % during May-June, 1.9 - 30.1 % in Aug. — Sept., 3.1 - 16.5% during
Nov. and 0.5 — 9.7% in Feb. in hot spot areas.

In Murshidabad, ~ 28.3% and ~ 32.8% crop loss was reported due to
incidence of ‘Muscardine’ disease during ‘Baisakhi’ and ‘Jaistha’ Commercial
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crop, 13 respectively; ~ 20.3 crop loss was reported due to incidence of ‘Pebrine’
during Aghrayani Commercial crop, 13. However, ~16.6 % ‘Grasserie’ disease was
during Aghrayani,13. In Birbhum, high incidence of around 27.8 and 24% of
‘Muscardine’ was recorded during Jaistha, 13 and Falguni commercial crop, 14
respectively. High incidence of Grasserie (~30.1%) was recorded during Aswina
commercial crop, 14. In Malda, high incidence of Grasserie (~10%) was observed
during Shravani, 13; high incidence of Pebrine (~15.0%) and Grasserie (~12.7%)
was recorded during Aghrayani, 13 (Fig.7).
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Fig. 7. Survey and surveillance of silkworm diseases in traditional Sericultural
districts of West Bengal for 2013-14

3.A.4. COST REDUCTION

3.A.4.1 AGRONOMY SECTION
3.A4.11 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 (P1)

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 41.3 kg of Nitrofert supplied to 52 farmers covering 26 acres
of mulberry. Details of production and supply of nitrofert was:

T
g3 2

T

&= 5
Aoy

SRR



Annual Research and Administrative Report — 2013-14 41

Nitrofert : Production and supply details (2013-14)
Particulars | Unit | Rate | Amount (Rs.)

Production details
Opening Balance (kg) 13.11 25 327.75
Production [2013-14] (kg) 33.93 25 848.25
Total 47.04 25 1176.00
Sale proceed details
Total quantity supplied (kg) 41.3 | 25 | 1032.50
Mulberry area covered (acre) 26.00
Number of farmers covered 52
Closing Balance
Closing Balance Nitrofert (kg) * 0 | 25 | 0.00
Total Expenditure 426.06
Cost of production / kg # 12.56

# (Without establishment charges including wage) 5.74 kg applied in experiment field

3.A4.12. 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
health conditions in

A total of 104 kg of

in mulberry cultivation. To protect and improve soil
mulberry garden for sustainable productivity.

Phosphofert supplied to 2 new farmers covering one acre

for raising of mulberry saplings. Details of production and supply of phosphofert was:

Phosphofert : Production & Supply details (2013-14)

Particulars | Unit | Rate | Amount (Rs.)
Production details
Opening Balance (kg) 0 25 0.00
Production [2013-14] (kg) 308 25 7700.00
Total 308 25 7700.00
Sale proceed details
Total quantity supplied (kg) 104 | 25 | 2600.00
Mulberry area covered (acre) 1.0
Number of farmers covered (New) 2
Closing Balance
Closing Balance Phosphofert (kg) 0 | 25 | 0.00
Total Expenditure 512.00
Cost of production / kg # 1.66

# (Without establishment charges including wage) * unsold 204 kg Phosphofert reactivated with stock culture
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3.A.4.1.3. BPP(P)023: Optimum requirement of irrigation water and its
management for sustainable leaf productivity in high
yielding mulberry garden under West Bengal
conditions. (May, 2013 to April, 2014)

S. Rajaram (P1)

Objective: To find out actual irrigation water requirement for high yielding
mulberry under different climatic conditions; to find out optimum level
of irrigation water of irrigation for quality linked sustainable leaf
productivity in high yielding mulberry garden.

Table 22. Requirements of irrigation water for mulberry (3 crops data)

SI.

No Particulars Crop 1l Crop 2 Crop 3
1 | Season 18, May - 23, | 01, Sep. - 06, |08, Jan. - 15,
Jul. 2013 Nov.2013 Mar.2013

2 | Total rainfall received (mm) 486.1 456.0 44.0

3 | Effective rainfall (mm) 467.5 300.1 20.5

4 | Total rain loss (mm) 18.6 155.9 20.5

5 | Efficiency of rain (%) 96.2 65.8 46.5

5 | Actual irrigation requirement -169.0 -54.6 155.1

(mm)

6 | Potential water use by crop (mm) 298.0 245.5 175.6

7 | Actual water use by crop (mm) 298.0 245.5 175.6

8 | Etc/cumulative yield reduction 0 0 0
3.A4.14. BPP (VP) 015: Validation of E3 WM (Efficient Economic Eco-

friendly Weed Mower) at nested units and farmers’ field level.

(Oct., 2013 to Mar., 2015)
S. Rajaram (PI)

Objective: To bring improvement in utilization of manpower 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.

» Salient features of the E> WM © SH / PM designed and developed and
efficiency index recorded were :

Free from fuel, clutch and trouble.
m As very simple user friendly technology is employed in the machine it is free
from hurdle and maintenance is very easy.
E Alternate energy (electric) used reduces the operational costs considerably & it
is eco-friendly.
m Efficient engine (motor) used to undertake the work efficiently at faster rate.
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m All

safety measures like guards,
MCB. / ELCB., / Main switch etc.,
used to keep away from all major risks
anticipated.

Provision made available for mowing
hardy shrubs and grasses.

Circular teeth disc replace wire for
shoot harvest and pruning of mulberry
in the field.

HRUE index commensurate with the
power and efficient functioning of the
machine was recorded as >15 on
validation and hence it is undoubtedly
E® (Efficient Economic Eco-friendly
Weed Mower). (Table 23.)

Table 23. Validation of performance of E3 WM © SH / PM

Particulars

Cost of machine (Rs)

Fuel machine in the market

Very high (> 30000)

E3WM © SH/PM

< 15000 (incl. 100 m
cable)

Operation cost (Rs)

Very high (> 150/ hr)

<7/hr.

Maintenance

Very high (parts are costly)
frequent

Very minimum & very
rare

Very high results in tired to

Vibration / body pain Nil
operator

HRUE Index Weegilng, shoot harvest & >15 (14-17)
pruning <7

Use of battery/solar Not feasible Feasible

energy
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3.B.ONGOING OWN RESEARCH PROJECTS &
PROGRAMMES OF RSRSs

3.B.1.KALIMPONG

3.B.1.1. B-KPG(P)-006: Muga Seed Multiplication Programme.
(Collaborative programme with MSSO, Guwahati).
(Nov., 2009 to Oct., 2014).

M. D. Maji (PI) and C. Maji

Objectives: To establish Som/ Soalu plantation at P-4 farm. To maintain muga
host plantation with required cultural practices. To rear muga
silkworm for production of muga dfls.

Establishment of muga host plants is under progress. Six acres of Som
and Soalu plantation (4000 nos.) at Hill Nursery was taken on lease for three years
from DoT (Seri), West Bengal to conduct muga silkworm rearing. Progress of the
prog. was:

Muga Plantation: Regular maintenance like weeding, application of manures and
crop protection measures were done as per schedule in the newly established
som and soalu plantation at P-4 farm. At Hill Nursery, maintenance of 4000
(Som and Soalu) plantation through regular cultural operations, such as,
weeding, application of manures, punning, pollarding and application of crop
protection measures were done as per schedule.

Rearing: A total of 400 muga dfls were brushed during July pre-seed crop. Rearing
could not be continued due to political unrest in the hills.

3.B.1.2. B-KPG (RP) 008:Maintenance of bivoltine silkworm germplasm
breeds. (April, 2013 to March, 2014)

R. Bhutia (PI)

Objective: To maintain the bivoltine silkworm breeds true to their original racial
characters and to study their qualitative and quantitative traits.

A total of 81 bivoltine breeds were maintained in the bivoltine
germplasm bank as stock lot at RSRS Kalimpong. Rearing was conducted during
spring crop (April-May) 2013 and the performances are in Table 24.
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Table 24. Rearing performance of bivoltine silkworm germplasm breeds, 2013

Sl Race Fec | Hatch | Larval | Wt.of | Yield/ | SCW. | SSW. | Shell | Pupa-
No No (%) period 10 10,000 (9) (9) Ratio tion
day/hrs | larvae | larvae (%) (%)
Wt. g)
1 |BL1 560 | 96.42 | 24.08 44.16 | 16.80 | 1.888 0.340 | 18.00 | 88.0
2 |BHR1 534 | 97.19 | 24.08 4523 | 12.63 | 1.742 0.340 | 19.51 | 83.3
3 |BHR2 539 | 93.13 | 24.08 46.77 | 1527 | 1.762 0.363 | 20.60 | 88.3
4 |BHR3 559 | 94.09 | 25.00 46.96 | 14.60 | 1.877 0.363 | 19.33 | 94.3
5 |B.Conl 578 | 95.15 | 24.08 46.80 | 16.43 | 1.637 0.314 | 19.18 | 88.3
6 |B.Con2 518 | 94.59 | 25.00 45,51 | 15.83 | 1.765 0.341 | 19.32 | 85.0
7 |B.Cond 533 | 94.37 | 24.08 4524 | 17.27 | 1.868 0.355 | 19.00 | 89.3
8 |BP(C) 478 | 96.23 | 24.16 31.36 | 13.70 | 1.495 0.207 | 13.84 | 87.3
9 |BP(B) 458 | 96.50 | 25.00 30.10 | 13.03 | 1.563 0.204 | 13.05 | 90.6
10 |B37 559 | 93.55 | 25.08 4411 | 1750 | 1.787 0.338 | 18.91 | 96.0
11 |CC1 558 | 94.80 | 24.16 4484 | 1557 | 1.712 0.338 | 19.74 | 91.0
12 | C108 579 | 96.71 | 24.08 47.44 | 16.77 | 1.836 0.357 | 1944 | 933
13 | C110 574 | 92.33 | 26.00 45.63 | 1497 | 1.960 0.388 | 19.79 | 913
14 | C122 554 | 93.68 | 24.16 45.45 | 1540 | 1.665 0.312 | 18.73 | 92.6
15 |CSR2 602 | 94.18 | 24.08 4194 | 1460 | 1.838 0.340 | 1849 | 823
16 |CSR4 600 | 96.50 | 24.08 46.11 | 16.10 | 1.725 0.345 | 20.00 | 93.3
17 | CSR5 599 | 94.99 | 25.00 46.60 | 13.60 | 1.730 0.350 | 20.23 | 88.3
18 |CSR8 603 | 95.52 | 26.00 42.12 | 1497 | 1.969 0.378 | 19.19 | 84.6
19 |CSR18 610 | 94.59 | 25.00 46.19 | 1457 | 1.952 0.382 | 19.56 | 86.3
20 |CSR19 592 | 94.59 | 24.08 46.70 | 1487 | 1.744 0.321 | 18.40 | 84.0
21 | Changnan 599 | 93.65 | 24.08 4552 | 12.00 | 1.802 0.329 | 18.25 | 85.3
22 | D3SL 525 | 93.90 | 25.00 40.11 | 16.30 | 1.758 0.328 | 18.65 | 88.0
23 | D4 597 | 94.97 | 25.08 45.67 | 16.60 | 1.874 0.359 | 19.15 | 81.0
24 | D5 605 | 95.04 | 25.00 4049 | 11.77 | 1.698 0.307 | 18.08 | 81.3
25 | D6(M) 600 | 97.66 | 26.00 47.00 | 16.33 | 1.790 0.343 | 19.16 | 87.6
26 | D6(P) 564 | 96.45 | 24.08 4512 | 1543 | 1.761 0.314 | 17.83 | 81.3
27 | D7 581 | 96.38 | 24.16 47.00 | 1743 | 1.836 0.332 | 18.08 | 93.3
28 [J112 540 | 94.81 | 24.16 45.19 | 13.57 | 1.607 0.312 | 1941 | 96.3
29 |J122 560 | 96.07 | 25.08 43.11 | 14.77 | 1.818 0.358 | 19.69 | 88.3
30 |JD6 568 | 94.89 | 25.08 42.10 | 16.33 | 1.741 0.325 | 18.66 | 88.0
31 |KPGA 558 | 94.98 | 25.08 46.46 | 1480 | 1.861 0.348 | 18.69 | 95.3
32 |KPGB 524 | 92.55 | 25.08 40.22 | 17.87 | 1.908 0.372 | 1949 | 94.0
33 |KPG 6 530 | 94.90 | 25.08 4255 | 16.80 | 1.894 0.360 | 19.00 | 94.0
34 |KPG7 551 | 96.00 | 26.00 46.12 | 17.20 | 1.753 0.339 | 19.33 | 90.6
35 | MJ1 512 | 93.94 | 24.08 40.30 | 16.27 | 1571 0.280 | 17.82 | 96.3
36 | MJ2 528 | 96.78 | 24.08 40.81 | 1470 | 1.844 0.349 | 18.92 | 876
37 | MC1 575 | 93.91 | 25.08 41.23 | 1587 | 1.647 0.311 | 18.88 | 88.0
38 | MC2 539 | 94.43 | 25.00 40.50 | 15.27 | 1.765 0.350 | 19.83 | 92.0
39 | MC3 584 | 94.69 | 24.16 4167 | 1760 | 1.829 0.343 | 18.75 | 90.6
40 | MC4(0O) 573 | 95.63 | 24.16 45.12 | 17.17 | 1.949 0.369 | 18.93 | 86.3
41 | MC4(E) 572 | 96.50 | 24.16 46.18 | 15.23 | 1.584 0.313 | 19.76 | 88.6
42 | NB18 567 | 95.06 | 25.16 47.76 | 17.63 | 1.910 0.365 | 19.10 | 916
43 | NB4D2 596 | 94.12 | 26.00 4892 | 17.17 | 1.839 0.362 | 19.68 | 96.0
44 |01 601 | 96.83 | 26.00 46.00 | 14.27 | 1.683 0.307 | 18.24 | 90.0
45 | 02 600 | 95.33 | 26.00 42.19 | 17.17 | 1.782 0.336 | 18.85 | 87.6




Annual Research and Administrative Report — 2013-14 46

46 |03 596 | 94.46 | 26.00 4476 | 1723 | 1938 | 0.361 | 18.62 | 88.3
47 |04 602 | 96.01 | 25.00 4522 | 1757 | 1728 | 0.336 | 19.44 | 92.6
48 | P5 600 | 93.33 | 25.00 45.09 | 1773 | 1774 | 0.358 | 20.18 | 88.3
49 | Pam 105 605 | 95.86 | 25.00 42.00 | 14.03 | 1.744 | 0330 | 1892 | 91.6
50 | SK1 598 | 94.14 | 25.08 4520 | 1550 | 1.679 | 0.307 | 18.28 | 89.3
51 | SK3 532 | 95.30 | 25.00 4180 | 1723 | 1858 | 0.341 | 18.35 | 93.3
52 | SK4 547 | 93.05 | 25.08 4257 | 1550 | 1.697 | 0.327 | 19.26 | 94.6
53 | SK4(S) 522 | 96.36 | 24.16 4511 | 1187 | 1674 | 0313 | 18.69 | 75.6
54 | SKA(II) 540 | 95.00 | 24.16 40.63 | 1290 | 1.709 | 0.315 | 1843 | 85.6
55 | SKA(IIN) 570 | 94.56 | 24.08 46.13 | 13.63 | 1601 | 0.307 | 19.17 | 913
56 | SK6 506 | 95.11 | 24.16 4419 | 16.63 | 1933 | 0.381 | 19.71 | 89.6
57 | SK7 504 | 94.69 | 24.00 4272 | 1437 | 1.747 | 0322 | 1843 | 97.6
58 | SH6 560 | 93.92 | 24.08 46.95 | 1493 | 1.792 | 0.353 | 19.69 | 73.6
59 | SF19 549 | 94.35 | 24.06 4714 | 1187 | 1828 | 0.330 | 18.05 | 74.0
60 |YB 430 | 93.95 | 24.08 33.90 | 1057 | 1486 | 0.225 | 15.14 | 86.6
61 |YS3 568 | 94.71 | 24.16 46.26 | 16.27 | 1648 | 0315 | 19.11 | 95.0
62 | Howlok 502 | 97.41 | 25.08 4027 | 1550 [ 1671 | 0316 | 1891 | 913
63 | CC(SL) 529 | 93.95 | 25.08 4462 | 1310 | 1.734 | 0.339 | 19.55 | 81.6
64 | Feng Zhong | 539 | 94.99 | 25.00 4262 | 1420 | 1.758 | 0.331 | 18.82 | 87.0
65 | HongZhou(G)| 550 | 92.36 | 25.00 4262 | 1513 | 1813 | 0.341 | 18.80 | 87.0
66 | HongZhou(R)| 540 | 95.74 | 25.00 4127 | 13.00 [ 1591 | 0.288 | 18.10 | 933
67 |JPN5xB-25 | 549 | 93.62 | 25.00 4023 | 18.80 | 1.729 | 0.343 | 19.83 | 96.0
68 |JPN6xA-26 | 530 | 91.88 | 25.00 4514 | 1320 | 1864 | 0.365 | 19.58 | 78.3
69 | JPN6xB25 510 | 94.50 | 25.08 43.80 | 16.77 | 1.766 | 0.331 | 18.74. | 90.0
70 |JPN 12D 599 | 94.49 | 25.08 4298 | 1220 | 1844 | 0364 | 19.73 | 773
71 | SMGS-12 600 | 92.50 | 25.08 4650 | 1197 [ 1779 | 0350 | 19.67 | 83.3
72 | SMGS-1 588 | 92.68 | 24.00 42,75 | 1080 | 1.917 | 0.370 | 19.30 | 73.0
73 | SMGS-2 550 | 92.72 | 24.08 4033 | 11.20 [ 1.743 | 0334 | 19.16 | 733
74 | SMGS-3 570 | 93.68 | 24.08 47.00 | 10.33 | 1.678 | 0.307 | 18.29 | 66.6
75 | SMGS-4 587 | 93.35 | 25.00 4055 | 1763 | 1816 | 0.334 | 1839 | 973
76 | SMGS-5 590 | 93.72 | 24.08 4320 | 1117 | 1792 | 0.349 | 1947 | 713
77 | SMGS-6 590 | 94.74 | 25.00 4540 | 1573 | 1881 | 0.362 | 19.24 | 83.3
78 | Thai-I 594 | 93.09 | 25.00 40.73 | 1590 | 1.706 | 0.316 | 1852 | 93.3
79 | Thai-1l 554 | 95.12 | 25.00 4115 | 1533 [ 1.708 | 0.315 | 18.44 | 96.6
80 | Anjali 600 | 92.66 | 24.00 46.22 | 10.73 | 1694 | 0.332 | 19.59 | 74.6
81 |101-D 594 | 94.61 | 25.08 46.00 | 1500 | 1.940 | 0.358 | 18.45 | 86.0

3.B.1.3. B-KPG (RP) 011:

Multiplication and supply of SK6 x SK7 dfls to
Sikkim and plain areas. (2012 — continuous)

M. D. Maji (PI), R. Bhutia and C. Maji

Objective: To popularize of SK6 and SK7 at farmers field.

Rearing and grainage performances of SK6 and SK7 dfls as parents

were:

Rearing : To produce SK6 x SK7 dfls, 50 dfls of SK6 and 35 dfls of SK7 were
reared during spring crop and cocoons yield was 34.8 kg of SK6 and 26.6
kg of SK7 @ 68.1 kg and 76.1 kg per 100 dfls respectively. During
Autumn crop, 40 dfls of SK6 and 30 dfls of SK7 were brushed and
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harvested 23.2 kg of SK6 and 17.3 kg of SK7 cocoons @ 58.1 kg and
57.8 kg /100 dfls respectively. Crop wise rearing performance of SK6 and
SK7 is presented in Table 25.

Table 25. Rearing performance of SK6 and SK7 at Kalimpong.

Crop Breeds| Dfls | Fecun | Hatch- | Cocoon ERR S.CW | S.S\W | Shell
brus | dity | ing(%) |harvested | No. | Wt. (@) (@) (%)
hed | (nos.) (kg) (Kg)

SK6 | 50 550 94.91 34.75 7897 | 13.29 | 1.68 0.310 | 1841

SPring o735 | 561 | 94.34 2659 | 8773 | 14.16 | 161 | 0288 | 17.85

SK6 | 40 553 97.39 23.23 7655 | 10.45 | 1.387 | 0.237 | 16.96

Autumn

SK7 | 30 594 95.34 17.33 7386 | 9.76 | 1.339 | 0.221 | 16.44

Grainage: A total of 6500 and 4464 dfls of SK6 x SK7 produced during Spring and
Autumn crop respectively, of which, 2300 dfls were supplied to DoS,
Sikkim and 4200 dfls to ZSSO, Malda and remaining 4464 dfls kept in
cold storage for supply during Spring crop 2014.

3.B.2.KORAPUT

3.B.2.1. Studies on High Bush and Tree type mulberry plantation under
rainfed condition of Odisha. (Nov., 12 to Oct., 17)

Rushi Sahu (PI)
Objective:To develop a package of practice for High Bush and Tree type mulberry
plantation to avoid grazing problems in Odisha.

Transplantation of mulberry saplings of S1635 and C1730 varieties in
experimental plots during July 2013 was done. Chemical fertilizers were applied as
per recommended doses. Plantation is under establishment stage.

3.B.3. RANCHI

3.B.3.1.B-RNC(RP)004:Survey = &  Surveillance  of disease  and
pest of mulberry and silkworm. (Apr., 13 to Mar., 14)
M. Alam (P1) and Ch. Sudhakara Babu

Objectives: To assess the incidence of different diseases periodically and to take
protective and curative measures to check the outbreak of diseases.

Survey and surveillance in respect of silkworm diseases conducted,
revealed that grasserie incidence was 1%, 205% and 4.5% during Feb.- March,
Aug. and Oct., respectively. However, flacherie was reported during Aug., 13 to the
tune of 1.2%.
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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 (P1) and M. Sankar

Objectives: To study the socio economic profile of the farmers of NE India. To
determine the yield gap at farmer’s 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.

The study was conducted in six North Eastern states: Assam, Nagaland,
Manipur, Mizoram, Meghalaya and Tripura by adopting multi stage random
sampling. A total of 300 farmers from 94 villages were covered. Data on age,
educational status, occupation, land holding and rearing capacity of the farmers,
adoption of HYV of mulberry, rearing practices and infrastructure facilities were
considered for the study. The data were collected based the structured questionnaire
based interview method, compiled and analyzed.

I. ldentifying the yield gaps between Research station, demonstration plots
and farmer’s field.
Data on mulberry leaf yield and silkworm rearing performance were
collected in three seasons (spring, summer and autumn) (Table 26 & 27).

Table 26. Mulberry leaf yield in different states of North Eastern region

State Leaf yield (mt/halyr.) Yield gap (%)
Institute | Demonstration plot (B) | Farmers field | A-C | (A-B)
(A) (C)
Assam 18.00 15.96 12.20 4754 | 12.78
Tripura 14.50 12.52 10.58 37.05 | 15.81
Mizoram 14.36 12.34 11.64 23.36 | 16.37
Meghalaya | 14.48 12.98 10.20 41,96 | 11.16
Nagaland 16.20 14.52 11.25 44.02 | 1157
Manipur 16.30 14.80 12.27 32.84 | 10.14
Average 15.64 13.85 11.18 39.80 | 12.92

Table 27. Cocoon yield in different states.

State Cocoon yield (kg/100 dfls) Yield gap (%)
Institute | Demonstration plot | Farmers field | A-C | (A-B)
(A) (B) (€)

Assam 50.30 45.24 42.00 19.76 11.18
Tripura 39.40 37.97 33.87 16.33 3.77
Mizoram 49.15 44.67 42.00 17.02 10.03
Meghalaya 47.73 42.61 40.00 19.33 12.01
Nagaland 39.57 34.67 29.00 35.45 14.13
Manipur 45.34 42.48 38.00 19.32 6.73
Average 44.75 41.27 37.47 19.43 11.44
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The yield gaps were higher between Institute and farmers fields,
where gaps in mulberry leaf yield was 39.8% mt/ha/yr and cocoon yield was 19.4
kg/100 dfls. However, the gaps between Institute and Demonstration plot was
2.9% and 11.4% for mulberry cultivation and silkworm rearing respectively
which indicated that material supplied and frequent extension personnel supports
helped in increasing cocoon and leaf yield production compared to farmers field.

I1. Identifying the gap in technology adoption:

Yield gaps analysis at different states showed that the gaps occurred due
to non-adoption/partial adoption of technologies of mulberry cultivation and
silkworm rearing. State wise technology adoption data are presented in Table 28
and 29.

Table 28. Adoption level in mulberry cultivation technologies.
Adoption level (%)

[}
Technology c £ é 5 g o
[4o] — — [ _ >
1] o c o © o
2 N [} 2 % e
> = S =z =
Mulberry Variety
S1635 76 | 100 | 92 | 62 34 78
Local 24 0 8 38 66 22
Spacing (cm)
90 x 90 42 | 100 | 98 | 64 | 70 44
150 x 150 58 0 2 46 | 30 56

Chemical fertilizer (NPK)

Full dose (150:50:50::N:P:K) 0 88 | 32 8 6 4
Partial dose: 75:25:25 0 12 | 68 | 92 | 94 96
FYM (mt/halyr)

Full 80 4 6 7 2 10
Partial 20 | 96 | 94 | 93 | 98 90
Plant protection measures

Full 0 0 0 14 0 0
Partial 100 | 100 | 100 | 86 | 100 | 100
Pruning

Pruning(twice) 100 | - 100 | - 100 | 100
Pruning (Once) - 100 | - 100 | - -
Cultural operations

Full 100 | 8 96 | 100 | 100 0
Partial 0 92 4 0 0 100

T P
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Table 29. Adoption level in silkworm rearing technologies.

Adoption level (%)
— > k]
Technology % % é ;:; o (_% .g
<|s|2|g|8|F

Improve silkworm breed (BxB)
100 % 100 | 100 | 100 | 100 | 100 | 100
Disinfection of rearing house
Fully adopted 94 | 100 | 100 | 100 | 36 | 82
Partially adopted 6 - - - 64 | 18
Use of bed disinfectant
Fully adopted 60 | 100 | 98 | 100 | 40 | 52
Not adopted 40 - 2 - 60 | 48
Leaf preservation method
Fully adopted 79 | 98 | 89 | 91 5 65
Partially adopted 21 2 11 | 9 95 | 35
Type of rearing house
Pucca 28 | 100 | 48 | 100 | 62 2
Kuchcha 72 | - | 42 - 48 | 98
Black boxing concept
Fully adopted 6 56 | 24 | 28 0 4
Not adopted 97 | 44 | 76 | 72 | 100 | 96
Chawki garden
Fully adopted 0 0 0 0 0 0
Not adopted 100 | 100 | 100 | 100 | 100 | 100
Rearing net
Fully adopted - | 100 | 74 | 47 - 5
Not adopted 100 | - - - | 100 | 95

I11. Constraints of farmers in sericulture:

One of the major constraints identified at farmers’ level was lack of
irrigation facilities (64.7%), followed by rearing houses (40.3%). However, other
constraints were technical knowledge - needs training (34.3%), rearing appliance
(33%), finance (30%), fencing for mulberry protection (27.3%), cocoon marketing
facilities (16.3%), need of weeding machines (15% for Mizoram), Extension
services - need of frequent extension help (8%) and scarcity of suitable land (1.7%)
and shortage of labour (1.3%). (Table 30)
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Table 30. Constraints for yield gaps at farmers’ level:

Lacking (%0)

= S ; g -g E \o
Particulars S| 8l a|l & | 8| 5|
2 | R|§|E|5|2|2
TIs|z2|8|2|F T
=
Rearing House 62 | - | 62| - |20 |98 | 403
Rearing Appliances 60 | - | 20| - | 20 | 98 | 33.0
Shortage of labour - - 8 - - - 13
Need of Training - | 32|76 | 21 | 42| 35 | 34.3
Extension service -Frequent Extension personnel 22 - | 26 - - - 8.0
help
Cocoon Marketing facilities 96 - 2 - - - 116.3
Finance 100 - | 80 - - - 1300
Need Weeding Machine - 90 | - - - - | 15.0
Fencing - | 64| - |100| - - | 27.3
Scarcity of suitable land 8 - 2 - - - 1.7
Irrigation aid - 94 | 94 | 96 | 92 | 12 | 64.7

3. B-JRH(009) : Survey and surveillance of mulberry and silkworm pests and
diseases of North-Eastern states. (Oct., 2013 to Sept., 2016)

Smt M. Pamehgam (PI)

Objectives: To monitor the incidence of various diseases and pests of mulberry and
silkworm in the region throughout year. To record meteorological data
and correlate the same with the data collected. To recommend remedial
measures. To develop forecasting models for various pests & diseases.

Data recorded on mulberry and silkworm diseases and pests at weekly
intervals at farm and farmers’ field alongwith meteorological data presented in

Table 31 and 32.
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Table 31. Incidence of mulberry diseases

Sl. Station Diseases in PDI Pests (No.)
No (State) - -
Leaf Leaf | Powdery Mealy Bug White | Thrips
Rust Spot Mildew (Tukra) Fly [No./pl]
[No./shoot] | (No./sh.)
1 | Jorhat 3.92 (Oct) - 3.19 (Oct) 2.25(Oct)  [123.75 -
(Assam) 0.25 (Nov) 0.28 (Nov) 2.00 (Nov) (Oct)
31.50 (Nov)
2 Dimapur 1.60 (Oct) |1.29 (Oct) - - - -
(Nagaland) |[2.07 (Nov) L.70 (Nov)
3 Shillong - - 2.61 (Oct) - - -
(Meghalaya)
4 Imphal - - 0.49 (Oct) - - -
(Manipur) 0.51
(Nov)
0.50 (Dec)
5 Agartala - - 1.91 (Dec) 6.8 (Mar) 11.66 -
(Tripura) (Mar)
6 Aizawl 3.18 - 4.21(Nov) - - -
(Mizoram) (Nov) 3.60 (Dec)
3.07(Dec) 3.54 (Feb)
Table 32. Incidence of Silkworm Diseases
Sl Station Silkworm Diseases (%) Pests
No. (state) (%)
Grassarie | Flacherie | Muscardine | Gattine | Pebrine | Uzifly
1 Jorhat - - - - - -
(Assam)
2 Dimapur 3.0 - - - - -
(Nagaland) (Oct)
3 Shillong 2.19 3.4 1.22 - - -
(Meghalaya) (Oct) (Oct) Oct
4 Imphal - - - - - -
(Manipur)
5 Agartala 61 - - - - -
(Tripura) (Dec)
6 Aizawl 3.76 0.73 - - - -
(Mizoram) (Oct) (Oct)
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3.C. COLLABORATIVE RESEARCH PROJECTS /PROGRAMMES
WITH RSRSs & RECs

3.C. 1. ENOTOMOLOGY SECTION

3.C.1.1. BPR (P) 021: Development of weather based forecasting models for
mulberry pests. (Jan., 2011 to Dec., 2015)

S. K. Mukhopadhyay (Pl1), M.V. Santha Kumar, M.
Patnaik (upto 27.05.2013), N. Lalitha, N. K. Das, U. K.
Bandyopadhyay (RSRS, Kalimpong), S. P. Chakrabarti
(REC, Kamnagar), J. Sarkar (REC, Mothabari), N. R. Rao
(RSRS, Koraput) and Y. Devaraj (RSRS, Jorhat)

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 July, 2013 and Jan. to
March, 2014. The max. population was recorded during Feb., 2014 (23/leaf).
Whitefly population was recorded during Sept. to Nov. and max. population of
13/leaf during Nov., 2013 (Fig 8). In Murshidabad district, thrips population was
from April to August, due to prevailing drought with max. population of 26/leaf
during May. During the other months, thrips population remained below Economic
Threshold Level (ETL) with a range of 7.3 — 18.1/leaf. From Sept., 2014 onwards,
the population receded and from Jan., 2014 onwards the population (6.9/leaf)
started to build up (Fig 9). White fly population recorded during Sept. to Nov.,
2013 and max. population (9/leaf) was recorded during Sept., 2013. In Birbhum
district, same trend of incidence of white fly was recorded. Max. population of
thrips was recorded during May (41/leaf) and whitefly 13/leaf during Sept. (Fig 10).
In Malda district, thrips population was low during June to August, 2013, while
white fly recorded during Sept. — Dec. with a range of 1 to 3/leaf (Fig 11). In
Kalimpong hills, incidence of root mealy bug prevailed throughout the year and
maximum infestation (10/plant) was recorded during July, 2013. The leaf webber
was found prevalent during April — Dec. with a population of 0.11/plant —
1.07/plant (Fig 12).

Pest incidence data recorded at the farmers’ field and at RSRS, Jorhat
revealed that in Jorhat, thrips population (2-6/leaf) was recorded during April —
June, Tukra (2-8%) during the same period (Fig 13). Whitefly incidence was found
during Aug. & Sept. with a population of 10-26/leaf. In Koraput, though all the
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major pests: thrips, whitefly and mealy bug were found throughout the year but
their incidence was below ETL.

Fig. 8. Pest Incidence at Institute field Fig. 9. Pest Incidence in Murshidabad
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3.C. 2. SILKWORM BREEDING & GENETICS SECTION

3.C.2.1. AIB 3491: Post authorization trials of silkworm hybrids in Eastern
and North Eastern India. (Collaborative project) (July,
2012 to Dec., 2014).

N. Suresh Kumar (PI1), G. K. Chattopadhyay, A. K. Saha, One
scientist each of 4 RSRSs and 14 RECs and Officials from all
11 DOT/DOSs

Objective: To popularize authorized silkworm hybrids among the
farmers of Eastern and North Eastern India.

A total of 83,550 dfls of multi x bi hybrids and 15,300 dfls of bivoltine
hybrids were distributed in Falguni 2013 crop followed by 97300 dfls (multi x bi) in
Bhaishakhi, 35050 dfls (multi x multi) in Jaistha, 20,000 dfls (multi x multi) in
Shravani, 67,920 dfls (multi x multi) in Bhaduri, 56,300 dfls (multi x multi) in
Aswina and 1,02,250 dfls (Multi x bi) in Agrahayani along with 57,300 dfls of
bivoltine hybrids. The farmers recorded encouraging results wherein they have got
better yield than the control hybrids and better returns. The performance of
silkworm hybrids under PAT programme is presented in Table 33.

Table 33. Performance of silkworm hybrids under PAT programme

Hybrid Target (Dfls) Achievement | Yield/100 dfls Yield range
(Dfls) (Kg) (Kg)

Bivoltine hybrids

Gen3 x Gen2 36600 48600 43.75 27-74

SLD4 x SLD8 36600 8600 37.00 27-45

FC1 x FC2 - 19450 47.00 45-50

NB18 x P5 18300 13950 40.73 22-62

Total 91500 90600 - -
Multi x bi hybrids

MConl1xBCon4 131400 141600 54.16 46-64

MCon4 xBCon4 131400 119750 53.54 42-67

N x NB4D2 65700 97300 43.82 32-56

Total 328500 358650 - -

Multi x multi hybrids

M.Con.1 x M.Con.4 56800 71910 30.18 22-36

Nistari x M.Con.4 56800 59460 29.71 21-35

Nistari x M12 (W) 28400 47900 25.58 20-28

Total 142000 179270

Grand Total 562000 628520
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3.C. 3. SILKWORM PATHOLOGY SECTION

3.A.3.1. BAI(RP)006:Silkworm disease monitoring of seed and commercial
crop (SDMSCC) rearing of West Bengal. (Apr., 2013 to
Mar., 2014)

Satadal Chakrabarty (Pl), A.K.Dutta (REC, Mothabari);
J.Sarkar (REC, Mothabari), S.P. Chakrabarty (REC,
Kamnagar), U.K.Bandyopadhya (RSRS, Kalimpong),
S.Chatterjee  (RSRS,  Kalimpong), Shibnath  (BSF,
Karnasubarna), K. K. Sinha (SSPC, Kalitha), P. K. Biswas
(BSF, Banguria), B. C. Roy (ZSOO, Malda), L. M. Saha
(SSPC, Berhampore), M. K. Ghosh (SSPC, D.B.Pur), In-
charge (BSF, Ambarifalakata), S. Sen (SSPC, Raiganj), S.
K. Majumdar (BSF, Dhubulia), Z. Hossain, A. K. Varma and
10 Extension Officers, DoT(Seri), West Bengal

Coordinators: B. Mukherjee, Addl. Director, DoT(Seri.),
West Bengal and K. Mandal, Sci.-D, ZSSO, Malda

Objectives: To identify the disease responsible for crop loss at DoT(Seri), NSSO
and farmers’ field during seed and commercial crops and to suggest
effective remedial measures ‘on spots’ to the farmers’/farms’ to
prevent / management the disease for ensuing crop. Strict vigils of
disease ‘out break’ reported at seed and commercial crops and suggest
effective remedial measures ‘on spot’ to the farmers’/ farms’ to
prevent / management of the disease for ensuing crop.

A total of 2104 samples (1455 for seed and 649 for commercial) were
examined from farmers of 160 villages and DoS farms during parental (P3/P2/P1) and
commercial rearing in the districts namely Murshidabad, Birbhum, Nadia, Malda,
Uttar Dinajpur, Dakshin Dinajpur, Jalpaiguri, Darjeeling (Plain and Hill), Coochbehar
and Midnapore of West Bengal. Pooled data analysis of 1455 seed samples showed
disease incidence of Pebrine (0.1%), Grasserie (1.7%), Flacherie (0.7%) and
Muscardine (0.6%) where as of 649 commercial samples showed more disease
severity of Pebrine (1.3%), Grasserie (5.7%), Flacherie (1.6%), Muscardine (8.4%)
and Gattine (1.8%). (Fig.14 &15)
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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. AGRONOMY SECTION

3.D.2.1.1. PPF 3487: 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 (P1) and M. K. Ghosh

Objectives: To develop a synthetic yield-weather model mining archived and spatio-
temporal historical satellite data on mulberry leaf yield and
corresponding agro meteorology.

Temporal historical weather data was mined on geo-referenced location
of CSR&TI, Berhampore mulberry farm at 24° 06" N latitude and 88° 15" E longitude
(courtesy: Responsible NASA Official: John M. Kusterer) for the period from Sept.,
2002 to 2012 on daily basis. Foliage yield data of ruling mulberry variety S1635
raised under irrigation and standard package of practices in separate blocks of 90 cm
x 90 cmand 60 cm x 60 cm spacings were retrieved on per plant basis for five crops
in a year from CSR&TI, Berhampore recorded over the same period. The data sets
were analyzed retrospectively crop-wise into 16 agro-meteorological variables vis-a-
vis mulberry foliage yield. During the entire period of each crop growing season i.e.
from the day after foliage harvest till the day before next harvest, daily agro
meteorological data on the following 16 parameters corresponding a total of 52
foliage yield harvests were re-analyzed for impact assessment. The parameters
studied were:

5 crop harvest seasons.

Heat stress day: total no. of days above 37°C.

Heat stress load: total amount of temp. accumulation above 37°C.
Cold stress day: total no. of days below 13°C.

Cold stress load: total amount of temp. accumulation below 13°C.
Mean day time temp.

Mean night time temp.

Mean diurnal temp. variation.

Daily insolation incident on a horizontal surface.

Maximum air temp. at 2m above the earth surface.

Minimum air temp. at 2m above the earth surface.

Wind speed at 10m above the surface of the earth.

Dew/frost point temperature at 2m.
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Av. air temperature at 2m above the surface of the earth.
Relative humidity at 2m.

Diurnal temp. range.

Mulberry foliage yield during 5 crop growing harvests.

All the 15 agro-meteorological variables were used as independent predictors
in a stepwise backward multiple regression over crop wise foliage yield as dependent
variable. Chi square (y*) test was conducted for retrospective model validation by
ascertaining the relative deviation of the calculated impact by putting values of actual
historical data in regression equation vis-a-vis that of respective predictors.

Results: Inclusion of 5 agro-meteorological variables as independent predictors-vs-
foliage yield as dependent variable resulted in the most comprehensive and workable
mode | which was tested to be fit too.

Mulbe rry Foliage yield =3.244 -0.153X(1) + 0.003X(3) - 0.03X(9) -0.101X(10) +
0.042X(14)

The tenability of the model was verified the histogram of regression
standardized residuals matched the normal distribution (Chart 1 and 2), the indicative
that the sample can predict a normal distribution in the population. The impact of each
of the final predictors on the yield are portrayed by the scatter plots on Charts 3-7
deciphering homoscedasticity.

Histogram
Dependent Variable: YLD Normal P-P Plot of Regression Standardized Residual
15 Dependent Variable: YLD
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Partial Regression Plot
Dependent Variable: YLD

YLD

CROP

Chart 3

Partial Regression Plot
Dependent Variable: YLD

Partial Regression Plot
Dependent Variable: YLD

Partial Regression Plot
Dependent Variable: YLD

Partial Regression Plot
Dependent Variable: YLD

YLD

Chart5s

Chart 6

TN

Chart7

Inference: The outcome of the project predicted in retrospection that with the
earlier harvests among five the crop harvest schedule within a year, increased
heat stress load on cold stressed days having daily minimum temperature less
than 13°C periods having reduced solar insolation as well as maximum
temperature but higher daily mean temperature, greater foliage yield was
realized. The findings of the present project are made ready to be validated in
real time for a full-proof anytime-yield-forecasting mode | application.

3.D.2.2.SOIL SCIENCE AND CHEMISTRY SECTION

3.D.2.2.1.PPS3435: Studies on micronutrients for sustained high productivity of
quality mulberry in Eastern and North-Eastern India. (Jan.,
2010 to Jun., 2013)

R. Kar (PI), S. Chatterjee, A. H. Nagvi, S.K. Misro and S. N.

Gogoi
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Objectives: To evaluate the micro-nutrients’ status of mulberry growing soils and of
mulberry as well as their order of requirement and 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.

Zn, Cu, Fe and Mn are reported to be substantially deficient in Indian
soils. In mulberry cultivation, studies on micronutrients are mostly restricted to
Southern India and virtually no recommendation is available with respect to
micronutrient in Eastern and North-Eastern India. The study was initiated to work out
the strategy for micronutrient management in mulberry gardens of Eastern and North-
Eastern India through the employment of Nutrient Indexing Survey (NIS) as well as
Diagnosis and Recommendation Integrated System (DRIS) norms. These norms can
be used irrespective of variety and in addition conducting of large number of field
experiments on different soil types involving tremendous expenditure to work out the
recommendation for micronutrient can be averted.

Methodology:

e Soil samplings under NIS from mulberry growing regions of Eastern
and North-Eastern India and their evaluation for cationic
micronutrients’ (Cu, Zn, Fe and Mn) availability (Lindsay and Norvell,
1978).

e Mulberry leaf samplings from the corresponding sites and their
evaluation for cationic micronutrients’ status (Jackson, 1973).

e Recording of leaf productivity corresponding to the sampling sites.

e Analysis of generated data by means of appropriate statistical package
in terms of DRIS norms (Sumner, 1978; Hundal and Arora, 1996).

e Enumeration of site-specific DRIS functions (f) for micronutrient
ratios of leaf tissues.

e Enumeration of site-specific DRIS indices for individual micronutrient
based on DRIS functions (f).

e FEvaluation of order of micronutrients’ requirement by mulberry based
on DRIS indices for individual micronutrient and multilocational leaf
productivity.

e Development of recommendation for individual micronutrient.

Micronutrients’ availability in soil:

Under NIS, soil samples have been collected from mulberry vegetation of
Eastern and North-Eastern India comprising 372 units under 124 sites. DTPA
extracts of collected soil samples was analyzed for estimation of available Cu, Zn, Fe
and Mn contents and location wise distribution of the same is presented in Table 34.
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Table 34. Micronutrients’ availability in soils under mulberry vegetation of
Eastern and North-Eastern India.

Location Micronutrients’ availability (mg kg™) in soil
Cu Zn Fe Mn
West Bengal Plains | 2.46 £0.176 | 0.89 £0.057 | 10.53 £0.575 | 18.66 £0.701
(0.57-6.08) | (0.09-1.98) | (2.88-33.57) | (3.58-32.12)
West Bengal Hills 1.19 +0.108 | 1.67 +0.143 | 44.76 £1.358 | 4.44 +0.734
(0.31-5.40) | (0.04-5.11) | (20.98-65.11) | (0.28-27.00)
Orissa and [ 0.62 £0.052 | 0.70 £0.091 | 20.01 +1.485 | 28.05 +2.910
Jharkhand (0.16-2.11) | (0.19-4.04) | (6.16-58.22) | (5.79-89.31)
North Easternstates | 0.67 £0.069 | 0.95+0.128 | 30.49 £1.637 | 10.91 £1.186
(0.002-3.22) | (0.13-11.82) | (4.18-77.18) | (0.18-80.00)

Micronutrients’ availability in the mulberry growing soils of Eastern and
North-Eastern India as indicated above was compared with the critical level of DTPA
extracted Cu (0.2 mg kg™), Zn (0.6 mg kg™), Fe (4.5 mg kg™*) and Mn (2.6 mg kg™)
from soil as per literature available (Lindsay and Norvell, 1978). The results of NIS
reveal that mulberry growing soils of this region was mostly deficient in Zn (47.3%)
followed by Mn (23.7%) and Cu (19.1%) while Fe deficiency was negligible (1.6%).
Considering the location wise distribution of these cationic micronutrients, mulberry
vegetation under plains of West Bengal was mostly deficient in Zn (25.6%) followed
by Fe (8.9%). Mn was found to be the most deficient (65.4%) micronutrient in
mulberry growing soils under hills of West Bengal followed by Zn (25.6%). In the
states of Orissa and Jharkhand, deficiency of Zn is mostly prevalent (65.1%) in soils
under mulberry vegetation followed by Cu (3%) while in the North-Eastern states the
order of deficiency is Zn (62%) > Cu (46%) > Mn (24.7%) > Fe (0.7%).

Employment of DRIS for foliar diagnosis of cationic micronutrients in mulberry
in terms of its productivity

Mulberry leaf samples corresponding to the soil samplings were collected
season wise maintaining the crop-schedule of different locations. Corresponding leaf
productivity data was also recorded and locationwise micronutrient status in
mulberry leaves were analyzed in Table 35. The collected leaf samples were
processed as per the requirement of tri-acid extraction (Jackson, 1973) for
subsequent analysis of the extracted aliquots for estimation of Cu, Zn, Fe and Mn
contents.
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Table 35. Micronutrients’ contents in mulberry leaf.
Location Micronutrients’ status (mg kg ) in mulberry leaf
Cu Zn Fe Mn
West Bengal Plains 6.7 £0.22 | 19.2 +0.74 | 144.2 £6.33 | 47.3 £241
(3.7-14.7) | (10.6-46.5) | (73.4-305.5) | (12.3-112.3)
West Bengal Hills 3.8+0.15 | 16.3+£0.79 | 58.6 +4.13 | 48.3 £3.86
(1.6-7.3) | (4.3-36.5) | (7.2-124.4) | (10.9-118.8)
Odisha and Jharkhand | 5.1 +0.44 | 15.5 +0.87 | 126.9 +11.38 | 89.7 £6.91
(0.1-21.7) | (4.0-34.8) | (18.9-301.5) | (12.3-219.3)
North Eastern states 5.4+0.13 | 245 +0.87 | 89.2 +4.10 66.8 £3.06
(1.8-10.8) | (11.4-74.3) | (13.0-201.4) | (4.8-203.2)
As per the requirement of computation under DRIS, micronutrient ratios
were enumerated from the status of foliar micronutrient (Table 36).
Table 36. Micronutrient ratios of mulberry leaf.
Location Micronutrient ratios
Cu/Zn Fe/Zn Mn/Zn Fe/Cu Mn/Cu Fe/Mn
West 0.37+0.03 7.92+0.64 | 2.68+0.36 | 22.31+1.70 | 7.37+0.78 | 3.56%0.35
Bengal (0.17- | (3.55-15.32) | (0.92- (6.11- (0.98- (1.09-
Plains 0.94) 9.68) 44 60) 20.43) 8.05)
West 0.26+0.02 | 4.88+0.95 | 3.29+0.44 | 17.64+2.41 | 13.61+2.05 [ 1.79+0.34
Bengal (0.10- | (0.34-21.56) | (0.49- (1.43- (2.45- (0.16-
Hills 0.41) 8.00) 41.46) 38.90) 8.62)
Odisha 0.36£0.05 | 7.84+0.93 | 6.83+0.96 | 29.18+4.30 | 20.77+2.93 | 3.47+1.16
and (0.09- | (2.69-16.10) | (0.53- (3.66- (2.85- (0.25-
Jharkhand 1.29) 15.07) 64.03) 55.55) 21.67)
North 0.24+0.01 | 3.92+0.32 | 2.89+0.21 | 17.01+1.41 | 13.23+x1.22 | 1.53+0.13
Eastern (0.07- (0.77-9.08) (0.31- (3.14- (1.08- (0.24-
states 0.37) 9.16) 55.25) 55.69) 4.09)

Micronutrient ratios of mulberry leaf tissues were, further, exercised under an
orthogonal mathematical model (Hundal et al., 2008) to work out the DRIS functions
(f) as follows:

F(A/B)=[(A/B)(a/b)—1]x 1000/CV,whenA/B>a/b....

or

f(A/B)=[1-(A/B)/(a/b)]x1000/CV,whenA/B<a/b

In these equations, 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 for leaf
micronutrient ratios are tabulated (Table 37).
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Table 37. DRIS functions (f) for le af 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 -31.96to | -29.77 to | -28.29to | -68.24 -121.96 -45.48 to
Bengal +40.46 +22.64 +38.68 to to +33.02 +25.16
Plains +25.73
West -46.36 to | -135.73 | -83.78to | -162.98 | -59.33to | -107.33
Bengal +29.39 | to +34.57 | +20.96 to +24.20 | to +39.27
Hills +19.39
Odisha -43.48to | -34.28t0 | -176.78 | -100.95 | -95.12t0 | -82.19 to
and +37.44 +18.86 to to +25.33 +33.46
Jharkhand +18.31 +17.29
North- -76.25t0 | -72.75t0 | -158.62 -76.17 -174.34 -88.78 to
Eastern +17.97 +23.30 to to to +49.64 +28.01
states +41.91 +38.77

The DRIS functions (f) are further exercised following the norms of
Hundal and Arora (1996) to compute the DRIS indices (I) for individual
micronutrient, which was the quantitative evaluation of relative degree of
imbalance of the micronutrients and location wise DRIS indices (I) for
individual micronutrient along with corresponding leaf productivity were
worked act (Table 38).

Table 38. DRIS indices for individual micronutrient and le af productivity

of mulberry.
Location Leaf DRIS indices (1) for individual micronutrient
productivity Icu Iz Ire Ivin
(mt ha* year™)

West 24.88—39.00 -11.09to | -17.91to -20.77 to -55.11 to
Bengal +76.88 +26.25 +24.51 +39.06
Plains
West 8.26 — 16.16 -16.71to | -19.78to | -104.02to -42.29 to
Bengal +66.50 +75.95 +31.08 +45.87
Hills
Odishaand  7.00 — 11.55 -25.45t0 | -51.49to -46.13 to -95.96 to
Jharkhand +54.30 +64.01 +21.83 +36.74
North 6.10 — 19.43 -34.87to | -16.69 to -79.23 to -118.69to
Eastern +79.58 +65.90 +19.33 +33.50
states
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Order of micronutrient requirement by mulberry was evaluated based on the
DRIS indices (I) value for individual micronutrient and the same was compared with
the leaf productivity recorded. Through this exercise, relatively insufficient (limiting)
micronutrient was identified in different locations and its impact of being limited in
terms of affecting leaf productivity was also reckoned (Table 39).

Comparing the values of DRIS indices with respect to individual
micronutrient, the order of micronutrient requirement by mulberry was ascertained in
different locations. The micronutrient with most negative index w considered
relatively the most insufficient/ most limiting. The increasing indices represent the
order of limitation, up to the most relatively excessive or least limiting micronutrient.
Different order of micronutrient requirements were further compared with the
corresponding leaf productivity in different locations.

Zn as the relatively most limiting micronutrient was found to limit the
mulberry crop yield substantially in West Bengal plains (28.8 mt ha™ year™ against
the productivity range of 24.9-39 mt ha™ year™), Orissa and Jharkhand (7.7 mt ha™
year™ against the productivity range of 7-11.6 mt ha™ year® ) as well as North-
Eastern states (7.4 mt ha® year against the productivity range of 6.1-19.4 mt ha™
year’). In North-Eastern states, Cu was also found to limit the productivity
substantially (8.6 mt ha’ year') while becoming relatively most limiting
micronutrient. In the hills of West Bengal, leaf productivity was substantially retarded
(9.9 mt ha™ year™ against the productivity range of 8.3-16.2 mt ha™ year™) while Mn
becoming the relatively most limiting micronutrient.

Mulberry vegetation of different locations under Eastern and North-Eastern
India requires special attention for management of location-specific micronutrient in
terms of affecting productivity. Thus, Zn for West Bengal plains, Orissa and
Jharkhand, Mn for West Bengal hills and both Zn as well as Cu for North-Eastern
states.
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Table 39. Order of micronutrient requirement by mulberry in relation to leaf

productivity.

Order of micronutrient requirement

Leaf productivity (mt ha™
year™) corresponding to the
most limiting* micronutrient

Cu [ Zn |

Fe

[ Mn

West Bengal plains (Mean leaf yield: 32.92+0.37 mt ha™ year ™)

Zn>Cu>Fe>Mn/ Zn>Fe>Cu>Mn/ Zn>Mn>Cu>Fe/
Zn>Cu>Mn>Fe

Cu>Zn>Fe>Mn
Mn>Zn>Cu>Fe/ Mn>Cu>Zn>Fe/ Mn>Fe>Cu>Zn/
Mn>Cu>Fe>Zn/ Mn> Fe>Zn>Cu

Fe>Mn>Zn>Cu/ Fe>Mn>Cu>Zn/ Fe>Cu
>Mn>Zn/ Fe>Zn>Mn>Cu/ Fe>Zn>Cu>Mn/
Fe>Cu>Zn>Mn

28.82*

35.31

33.95

34.39

West Bengal hills (Mean leaf yield: 11.67+0.21 mt ha™ year™)

Mn>Cu>Fe>Zn/ Mn>Fe>Zn>Cu/ Mn>Zn
>Cu>Fe/ Mn>Fe>Cu>Zn/ Mn>Zn>Fe>Cu

Fe>Mn>Cu>Zn/ Fe>Mn>Zn>Cu/ Fe>
Zn>Cu>Mn/ Fe>Cu>Zn>Mn

Cu>Mn>Fe>Zn/ Cu>Fe>Mn>Zn/ Cu>Zn>Fe>Mn

Zn>Cu>Mn>Fe/ Zn>Mn>Fe>Cu/ Zn>Mn>Cu>Fe

11.71

11.27

13.10

9.88
*

Odisha and Jharkhand (Mean leaf yield: 9.26+0.15 mt ha™ year™)

Zn>Fe>Cu>Mn/ Zn>Fe>Mn>Cu/ Zn>Mn>Cu>Fe

Fe>Zn>Cu>Mn/ Fe>Cu>Zn>Mn/ Fe>Zn>Mn>Cu/
Fe>Cu>Mn>Zn

Cu>Fe>Mn>Zn/ Cu>Fe>Zn>Mn
Mn>Cu>Zn>Fe/ Mn>Fe>Cu>Zn

7.68*

9.78

9.91

9.82

North-Eastern states (Mean leaf yield: 10.27+0.25 mt ha™ year™)

Zn>Fe>Cu>Mn/ Zn>Cu>Mn>Fe/ Zn>Cu>Fe>
Mn/ Zn>Mn>Cu>Fe/ Zn>Fe>Mn>Cu/ Zn>Mn>
Fe>Cu

Cu>Fe>Mn>Zn/Cu>Fe>Zn>Mn/Cu>Zn>Mn>Fe
Mn>Fe>Zn>Cu/ Mn>Cu>Zn>Fe/ Mn>Zn>Cu>Fe

Fe>Zn>Mn>Cu/ Fe>Mn>Zn>Cu/ Fe>Mn>Cu>Zn/
Fe>Cu>Mn>Zn/ Fe>Cu>Zn>Mn/ Fe>Zn>Cu>Mn

7.44*

8.63*

11.98

11.99
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Location wise optimum requirement of micronutrients:

Location wise relatively inadequate (limiting) micronutrient has been
considered for this analysis to work out its optimum requirement for mulberry.
Optimum foliar concentration with DRIS was established by determining the foliar
micronutrient content that produces the null DRIS index. The optimum requirement
of the limiting micronutrient in different locations was computed from the
relationship (Table 40).

Table 40. Optimum requirement of the location-wise limiting micronutrient in
terms of foliar content.

Location Limiting| Regression equation R° Optimum

micro- require-

nutrient ment (mg
kg™
West Bengal Plains Zn y =23.159 Ln(x) — 65.009 | 0.446** 16.56
West Bengal Hills Mn y =21.628 Ln(x) - 80.174 | 0,722** 40.73
Odisha and Jharkhand Zn y =34.739 Ln(X) — 87.833 | 0.554** 12.53
North Eastern states Zn y = 1.054x - 20.047 0.479** 19.02
Cu y= 8.274x — 41.436 0.458** 5.01

Optimum foliar requirement of limiting micronutrients were varied with
difference of locations. Zn being the most limiting micronutrient registered different
optimum requirement for mulberry vegetation of North-Eastern states (19.02 mg kg
1), West Bengal plains (16.5 mg kg™) as well as Odisha and Jharkhand (12.5 mg kg™).
Cu was another limiting micronutrient under mulberry vegetation of North-Eastern
states and its optimum requirement was determined as 5.01 mg kg™*. On the other
hand, Mn was limiting micronutrient for mulberry in the hilly region of West Bengal
and it registers its optimum requirement as 40.7 mg kg™.

Critical level of limiting micronutrient availability in soils of different
locations was ascertained for desired growth of mulberry on relationship between
DRIS indices of the foliar micronutrient and its availability in soil. (Table 41)

Table 41. Regression analysis relating DRIS indices of foliar micronutrient (y)
with its availability in soil ().

Location Limiting Regression equation R’ Critical
micro- value
nutrient (mg kg™)

West Bengal Plains Zn y = 15.895x - 11.601 0.661** 0.73
West Bengal Hills Mn y =13.192 Ln(x) — 13.066 0.527** 2.69
Odisha and Jharkhand Zn y = 32.689 Ln(x) — 23.806 0.807** 0.48
North Eastern states Zn y = 15.060 Ln(x) — 12.319 0.415** 0.44
Cu y = 21.086x — 9.587 0.717** 0.45
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The critical value of soil available Zn was 0.73 mg kg™ in West Bengal plains
followed by 0.48 mg kg™ in Odisha, Jharkhand and 0.44 mg kg™ in North-Eastern
states. The critical value of soil available Cu was 0.45 mg kg™ in North-Eastern states
and Mn was 2.69 mg kg™ in West Bengal hills.

Recommendations:

Based on the information generated on optimum foliar requirement of
micronutrient for mulberry in different locations of Eastern and North-Eastern India,
spray-response for correcting nutritional imbalance under the principles of DRIS,
spray schedule of required micronutrient for mulberry was derived (Table 42).

Table 42. Spray schedule of required micronutrient for mulberry.

Location Micronutrient | Optimum Spray concentration Criteria
diagnosed foliar recommended for for soil
critical requirement | critical micronutrient | deficiency
(mg kg™h) based on soil (mg kg™)
deficiency
West E‘_>engal Zn 16.56 0.22% Zn, twice in each <0.73
Plains crop
West _Bengal Mn 4073 0.10% Mn, twice in <269
Hills each crop
Odisha and 7n 1253 0.17% Zn, twice in each <0.48
Jharkhand crop
0.25% Zn, twice in each
North Zn 19.02 crop <0.44
Eastern
states Cu 5.01 0.11% Cu, twice in each <0.45
crop

3. D.2.3. MULBERRY PHYSIOLOGY SECTION

3.D.2.3.1.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) and A. K. Misra (up to Sept., 2013) and
Inchages, DoT(Seri.) Khosbag, Kumarpur, Kotasur,
Sadullapur and Ranaghat, Akhrighata & NSSO, W.B.,
Karnasubarna & Dhubulia

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

Methodology: Existing mulberry plantation of S-1635 variety was selected at
DoT(Seri.) and NSSO farms viz. Mulberry Graft Nursery Farm, Kumarpur, Mulberry
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Farm, Khoshbag and Akherighata (Murshidabad) and Sadullapur (Malda), Sericulture
Composite Unit, Kotasur (Birbhum), Sericulture Nursery Farm, Ranaghat (Nadia),
Basic Seed Farm, NSSO, Karnasubarna (Murshidabad) and Dhubulia (Nadia). First
foliar spray of PGR combination was done on mulberry after 15-20 days of pruning
and subsequently, 2" foliar spray was done after 15-20 days of 1° spray keeping no
spray as control during 1% year (Dec, 11-Nov., 12) of the prog. and further water
spray as control during 2™ year (Dec., 12-Nov., 13). After 25-30 days of 2" spay,
leaf yield data was recorded during February and November crop seasons. Cultural
operation and irrigation were given as and when required.

Pooled leaf yield data of S-1635 mulberry variety of Feb. and Nov., 2012
crop exhibited an increase of 25.9% at DoT(Seri.) farm, Khosbag; 27.8% increase at
DoT(Seri.) farm, Kumarpur; 27.7% increase at DoT(Seri.) farm, Kotasur; 36.7%
increase at DoT(Seri.) farm, Sadallapur and 32.4% increase at DoT(Seri.) farm,
Ranaghat over the control (Table 43). The pooled data of 2 winter crops registered an
overall increase of 29.2% in leaf yield through foliar application of PGR combination
which was found to be significantly higher over the control irrespective of locations.

Similarly, pooled leaf yield data of S-1635 mulberry variety of February
and November (2013) crop exhibited an increase of 24.1 % at DoT(S) farm, Khosbag;
24.0 % increase at DoT(S) farm, Kumarpur; 31.7 % increase at DoT(S) farm,
Kotasur; 27.3 % increase at DoT(S) farm, Sadallapur; 26.9 % increase at DoT(S)
farm, Akherighata; 34.6% increase at NSSO farm, Karnasubarna and 33.2 % increase
at NSSO farm, Dhubulia over the control (Table 44). The pooled data of 2 winter
crops registered an overall increase of 28.6 % in leaf yield through foliar application
of PGR combination which was found to be significantly higher over the control
irrespective of locations.

Table 43. Leaf yield of S-1635 mulberry variety (pool of Feb. and
Nov., 2012 crops at DoT(Seri), WB., farms).

DoT(S) Farms Leaf yield (kg/ha) % increase
Control Treatment over control
Koshbag (Mursidabad) 5272 6638 25.9
Kumarpur (Mursidabad) 5033 6434 27.8
Kotasur (Birbhum) 4345 5551 27.7
Sadullapur (Malda) 3388 4634 36.7
Ranaghat (Nadia) 1505 1993 32.4
Mean 3909 5050 29.2
CDat5% 281
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Table 44. Leaf yield of S-1635 mulberry variety (pool of February and
November crops, 2013 at DoT(S) &NSSO, WB., farms).

DoT(Seri) & NSSO Leaf yield (kg/ha) % increase
Farms Control Treatment over control
Koshbag (Mursidabad) 3957 4914 24.1
Kumarpur (Mursidabad) 5565 6905 24.0
Kotasur (Birbhum) 4485 5910 31.7
Sadullapur (Malda) 3249 4136 27.3
Akherighata (Murshidabad) 3728 4734 26.9
Karnasubarna (Murshidabad) 3459 4657 34.6
Dhubulia (Nadia) 3987 5312 33.2

Mean 4061 5224 28.6
CDat5% 222

Plant growth regulator (5mg/litre Benzyl adenine in combination with 5
mg/litre potassium chloride) combination exhibited leaf yield gain of 29.2 % (in 1%
year with no spray as control) and 28.6% (in 2" year with water spray as control)
over the control irrespective of locations, where the Benefit- Cost ratio calculated
4.3:1 (Table 45).

Table 45. Economics.

Treat- Leaf yld.| Addl. leaf | Expndt.| Income by| Net profit by | B:C
ment (mt/ha/ | yld.(mt/ha | (Rs.)/ha| selling selling addl.

crop) / crop) /crop leaves(Rs.) | leaves (Rs.)
Control 3.9 - - - - -
Treatment 5.1 1.2 698 3000 2302 4.3:1
Cost of chemical/ha: Rs.438; Cost of labour/ha: Rs.260 (2 labour);Cost of leaf: Rs.
2500/ mt

Recommendations: The Plant growth regulator combination (5 mg/ litre Benzyl
adenine in combination with 5 mg/ litre Potassium chloride)
can be recommended as foliar spray in mulberry field
especially during winter season to increase leaf productivity.

3.D.2.4. BIOTECHNOLOGY SECTION

3.D.2.4.1.P1G-3441: Development, validation and utilization of SCAR marker(s)
for powdery mildew (Phyllactinia corylea) resistance in
mulberry. (Nov., 2009 to Feb., 2014). (Sanction No.
BT/PR11675/PBD/19/196/2008 dated 26.08.2009)

A. K. Bajpai (PI) (upto 24.09.2010) B. B. Bindroo (PI) (from
13.09.2011 to 22.03.2013) and S. Nirmal Kumar (PI) (since
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23.03.2013), R. Barerjee, S. Chattopadhyay and S. Sarkar
(11.01.2011 to 31.08.2013)

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

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

Establishment of powde ry mildew (PM) specific mapping populations:

Controlled crossing was undertaken in three phases (2008-10), utilizing 2
useful resistant sources (Vietnam-2 and Thailand lobed) and 3 susceptible lines
(Kolitha-9, Philippines and Xuan-9) and obtained around 4000 pseudo-F, seeds.
Preliminary disease scoring data showed segregation of all six progenies with varied
degrees (Table 46). As the segregation of Vietnam-2 derived descendants were
significantly higher than the Thailand lobed derived descendants, randomly selected
around 260 progenies of former lines were transplanted in field in two phases under
ARBD along with parents and spreader.

Table 46. Powde ry mildew disease assessment at seedling nursery under natural

infection.
Cross Progeny no DSI
geny Range Mean Variation (fold)

Kolitha-9 x Vietnam-2 182 10.5-42.1 25.40 4.0
Philippines x Vietham-2 305 9.7-43.6 28.40 4.4
Xuan-9 x Vietnam-2 567 12.3-56.0 29.10 4.6
Kolitha-9 x Thailand lobed 234 54-19.7 9.30 3.6
Philippines x Thailand lobed 265 6.8-240 12.00 3.5
Xuan-9 x Thailand lobed 340 5.8-225 11.00 3.9
S-1 x Vietnam-2 352 5.0-18.2 10.00 3.6

Data are mean of three observations of 30 days old seedlings.
Crossing of promising cultivar with PM resistance donor to develop advance
breeding progeny for possible MAS based breeding/advance ment:
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Attempt had been made to transfer PM resistant trait of Vietnam-2 to
commercial widely grown cultivar S-1 (susceptible to PM) for possible MAS based
advancement use and/or assessing the direct utilization potential of PM resistance
variety in field. Around 400 seeds were sown to nursery seedlings in early 2011.
Subsequently, 120 randomly selected seedlings were transplanted in the field
following ARBD to establish the progeny population.

Evaluation of segregating population for PM resistance and associated
parameters after establishment under ARBD design in natural e piphytotics :

Altogether seven rounds disease scoring was conducted with the onset of
natural incidence of PM coincided with the commercial silkworm rearing seasons of
Oct. —-Nov. and Jan. — Feb. during 2011 to 2014. Disease reaction to the progenies
was scored using Horsefall-Barratt (1 to 10 points) scale and expressed as disease
severity index (DSI) and accumulative area under disease progression curve
(AUDPC). In the established plantation, the average disease response variation of DSI
ranged from 2.4 to 39.1 (Table 47). The contrast of disease reaction was significantly
higher in the Philippines derived lines (~16fold) than other two lines. However, PM
responsiveness was predominated by susceptible reactions. The percent of resistant
(resistant + moderately resistant) responsive progenies were almost identical with the
range of 14.3% to 19.3 % of their respective total populations.

Table 47. Powdery mildew assessment of segregating progenies sources after natural
infection with Phyllactinia corylea in fieldenvironment at Berhampore.

Cross Class DS %
Range Mean Progeny Rgroup S group
(No.)
R 50-5.6 53 2
. . MR  6.6-104 8.7 7
Kolitha-9 x Vietnam-2 MS  121-234  19.0 o5 19.1 80.1
S 252-317 279 13
Variation (fold) 6.2
R 24-49 3.9 3
R - MR  6.2-11.1 8.8 13
Philippines x Vietham-2 MS  133-249 19.9 39 19.3 80.7
S 250-39.1 289 28
Variation (fold) 16.2
R 43-6.1 5.2 2
- MR 75-118 9.3 13
Xuan-9 x Vietnam-2 MS  122-246 19.2 64 14.3 85.7
S 251-291 279 26
Variation (fold) 6.8

R group = resistant and moderately resistant and S group = susceptible and moderately
susceptible progenies

It is noteworthy to mention that variation / responsiveness of nursery
raised seedlings and ‘adult plants’ in established garden to PM varied significantly.
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Moreover, pooled PM disease responsiveness (after seven rounds of evaluations) of
all three pseudo-test cross descendants showed that segregation was transgressive
towards susceptibility with continuous distribution skewed to susceptibility at varied
degrees in for DSI (Fig. 16) and AUDPC (Fig.17). The segregation genetics (based on
X? —analysis) indicated that at least three independent genes segregated for PM
resistance in mulberry. Overall results suggest quantitative nature of PM resistance in
mulberry dominated by recessive alleles with possible involvement of multiple QTLs
of additive gene action.
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Fig. 16. Disease severity index (DSI) based frequency distribution of F; progenies derived
from crosses of Kolitha-9 x Vietnam-2, Philippines X Vietnam-2 and Xuan-9 X
Vietnam-2 under natural epiphytotics.
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Fig. 17. Accumulative area under disease progress curved (AUDPC) based frequency
distribution of F; progenies derived from crosses of Kolitha-9 x Vietnam-2,
Philippines X Vietnam-2 and Xuan-9 X Vietnam-2 under natural epiphytotics.

Six estimated traits like, stomata frequency, trichome density, total soluble
sugar, polyphenol, total chlorophyll and relative water content indicated significant
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variability in all three PM responsive progenies; while, strong negative association of
DSI was found with trichome density (r* = - 0.72) and stomata frequency (r° = - 0.67).
While, polyphenols had a strong positive association (r* = 0.66) with DSI values (data
not shown). It suggests that these three traits may be useful as additional indices for
stable detection of PM resistance in mulberry.

Evaluation of segregating population for PM resistance under artificial
inoculums (as per DBT Task Force recommendation):

A highly positive correlation (R* = 0.83) between the DSI values for natural
and artificial infections (Fig.18) indicates the durability of the assessed progeny under
natural inoculum. The DSI rating of all resistant and susceptible accessions was
consistent and within the limit of 95% confidence for field and greenhouse trials with
the exception of susceptible and 2 resistant progenies (Fig. 19).
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Fig. 18. Relationship between the mean powdery mildew disease severity
index (DSI) of natural and artificial inoculum based experiments.
The bold line is the line of best fit; the dotted lines are the 95%
predicted intervals.
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Evaluation of advance breeding lines for PM resistance with foliage yield under
natural inoculums:

Eight progenies showed resistant response to PM and three of them
exhibited useful PM resistance with > 20% better leaf yield over S-1 in minor scale
evaluation (5 plants progeny™; Table 48). Besides, two other progenies, though
having slightly moderate disease reactions in HB scale but showed significantly
higher foliage biomass yielding potential (~ 22 -26%) than S-1.

Table 48. Disease severity and leaf biomass yield potential of some promising
advance breeding lines derived from the cross of S-1 X Vietnam-2.

Progeny/ parent Disease reaction Leaf biomass
DSI  Grade < S-1(%) gm plant® > S-1(%)

15-10 4.9 R 82.2 267.3 20.2

15-28 5.4 R 80.4 278.4 23.3
15-12 5.8 MR 79.0 152.7

15-40 6.5 MR 76.4 284.5 25.0
15-08 6.6 MR 76.1 172.6
15-22 7.5 MR 72.8 188.4

15-27 19.3 MS 30.1 310.7 31.3
S-1 27.6 S 100 213.4
Vietham-2 0.94 R 155.7

Data are mean of three separate observations (n = 9)

At CCMB, A total of 24 RAPD fragments identified to be putatively
associated with the resistance or susceptible response were cloned into pTZ57T/R
(INSTA clone kit) plasmid vector. PCR conditions were standardized and the best
working primer pairs were further validated. The validation was firstly on the
reference panel (comprising the 29 genotypes) used originally to identify the RAPD
fragment, and then tested on the 143 genotypes used in earlier project. In ~5 cases, the
putative SCAR primers showed a highly positive association with the disease
response (resistance phenotype in one case, and susceptible response in 4 cases). As
per the recommendation of the Task Force, ~ 80 mulberry specific microsatellite
markers (developed in-house at CCMB) were also tested on the segregating
progenies for finding any new putative linked marker(s). One marker is revealed to be
a good candidate for use as molecular tag for PM resistance. Some of the putative
SCAR markers, and a few mulberry microsatellite markers were used to test the
potential for foreground selection, which is an important step in MAS. One SCAR
marker was found positive in most of the resistant progenies, especially, all the
putative transgressive segregating HY progenies were positive for the marker.
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Salient outcome and future course of action:

1.

Development/establishment of an important genetic resource of mulberry in the
form of three test mapping populations that can be useful for dissecting out the
genetics/inheritance of the PM resistance. Desirable combinations of qualitative
and quantitative resistance (high r? for DSI and AUDPC) with durability (high r
for natural and artificial inoculums) are available in the population. Overall
results suggest quantitative nature of PM resistance dominated by recessive
alleles with possible involvement of multiple QTLs of additive gene action.

Development of advance breeding lines by crossing a promising, widely grown
but PM susceptible variety S-1 with resistant donor Vietnam-2. Identification of a
few transgressive progenies from S-1 x Vietnam cross having better yield
potential then S-1 and resistance of Vietnam.

Development of a few partially validated SCAR and two SSR markers for
possible use as molecular tags for PM reaction of mulberry plants. Interestingly,
all identified lines with better yield and PM resistance over S-1 were positive for
the developed SCAR markers.

As PM responsive traits turned out to be quantitatively dominated by recessive
alleles, trait refinement of 2-3 promising F-1 segregants by sib-mating and /or
backcross breeding of resistant x susceptible lines/parents of resistant x
susceptible lines essential to confirm the segregating genetics and foolproof
validation of identified SCARs /SSR markers (>80%).

Promising lines identified from the advance breeding population (~ 2-3 progenies
with better yield potential and PM resistant than S-1) need further on-farm
thorough evaluation for field utilization.

3.D.2.4.2. Development of DNA marker based genetic linkage map of mulberry

and QTL analysis for agronomically important planta traits. (Mar.,
2011 to Sept., 2014). (Sanction No. BT/ PR11872/ PBD/ 19/200/2009
dated 16.03.2011)

R. Banerjee (P1), S. Chattopadhyay and D. Biswas (up to 31-11-2013)

Objectives: To develop 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.
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Identification/crossing of some promising progeny plants for possible
trait refinement and/or mapping validation.

I. Establishment and thorough phenotyping of the mapping progenies:

The mapping progeny (150) derived from cross between Mysore local
and V-1 were established in the Institute Farm in ARBD design with 6 clones per
lines distributed in five blocks. Total of 25 agronomically important planta traits were
measured so far. The quantitative traits were assessed altogether 10 rounds; while
qualitative (non-parametric) traits were evaluated three times following mulberry
descriptor.

a) Assessment of qualitative traits: Evaluation of individual progeny clones for 13
gualitative (= non-parametric) traits indicated significant variability in most of the
parameters. About 62% of the tested qualitative traits were followed a test cross
configuration of 1:1, while traits like petiole scar shape, leaf color and leaf
thickness showed segregation ratio of 3:1, 2:1 and 1:2:1, respectively. However,
traits like phyllotaxy and leaf tip shape did not matched with any definitive
segregation pattern.

b) Assessment of quantitative traits: Phenotypes of progeny lines and two parents
were evaluated for 12 agronomic traits during over 2011 to 2013 covering 4
seasons per year. All the traits indicated significant variation (except water
retention capacity) between lines (p<0.0001). Moreover, each trait indicated
significant (p<0.05) genotype X season interactions (Table 49). The phenotypic
values of the 2 parents were consistent in all seasons for all the traits.

Besides, correlation of all the 11 measured traits was estimated based on
mean trait values over 4 seasons (Table 50). Leaf biomass was significantly correlated
with all the traits with varying magnitude. Correlation of the leaf biomass was
maximum with above ground biomass (0.94), followed by shoot number (0.62), leaf
length (0.52), shoot length (0.46) and leaf area (0.40). Nodal distance and leaf length
should significant correlation with all the traits. Most importantly, in our minor scale
evaluation (6-plants. progeny™.crop™), three progenies showed significantly higher
foliage yield potential than V-1 (Fig.20).
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Table 49. Performance of agronomical traits of parents and 150 mapping
population derived from cross of Mysore local x V-1.
Season* Parents Progeny lines P value

ML V-1 Mean | Range EMS® | Lines LxS*

Shoot April 99.0 110.4 | 102.2 | 70.5-282.0 47.0 <0.0001

length (cm) | June 108.7 | 199.6 | 121.2 | 83.3-151.2 37.9 <0.0001 <0.0001
September | 88.2 108.1 | 95.6 46.0-138.3 59.9 <0.0001 '
November | 147.7 | 173.1 | 131.8 | 83.4-165.1 70.8 <0.0001

Nodal April 2.9 3.6 35 2.1-4.8 0.07 <0.0001

distance June 2.8 33 33 2.4-46 0.08 <0.0001 <0.0001

(cm) September | 2.5 2.8 2.5 1.5-35 0.07 <0.0001 ’
November | 2.6 29 31 2.0-4.6 0.04 <0.0001

Petiole April 2.2 3.2 2.7 1.9-4.0 0.06 <0.0001

length (cm) | June 25 3.0 2.9 1.9-4.6 0.06 <0.0001 <0.0001
September | 2.1 2.8 2.3 1.2-4.6 0.08 <0.0001 '
November | 2.9 38 3.1 2.0-4.8 0.03 <0.0001

Petiole April 023 [ 025 [0.29 0.16-0.41 0.001 <0.0001

width (cm) | June 020 | 025 [0.23 0.15-0.37 0.001 <0.0001 <0.0001
September | 0.17 0.24 0.21 0.11-0.40 0.001 <0.0001 '
November | 0.17 0.26 0.24 0.10-0.36 0.0002 <0.0001

Leaf length | April 12.0 16.1 13.7 9.3-19.2 1.63 <0.0001

(cm) June 13.1 15.2 13.9 9.7-19.9 1.06 <0.0001 <0.0001
September | 11.2 15.2 12.6 8.4-18.7 1.18 <0.0001 '
November | 13.8 16.8 13.9 10.1-18.4 0.44 <0.0001

Leaf width | April 9.7 11.2 11.0 7.4-15.7 1.03 <0.0001

(cm) June 10.0 11.0 10.6 6.8-17.1 0.98 <0.0001 <0.0001
September | 9.4 11.2 10.2 6.8-16.1 0.85 <0.0001 '
November | 12.9 13.8 11.0 75-14.2 0.22 <0.0001

Shoot no April 7.0 7.7 9.1 3.3-13.0 2.43 <0.0001
June 7.2 9.6 8.4 4.3-13.8 1.92 <0.0001 <0.0001
September | 7.0 8.3 7.6 45-11.7 0.83 <0.0001 '
November [ 9.8 118 |88 5.6-15.9 3.39 <0.0001

Leaf April 325.5 | 459.1 | 383.5 | 192.3-755.3 1160.1 <0.0001

biomass(g) [ June 2919 | 4605 | 375.4 | 177.0-774.5 1069.0 <0.0001 <0.0001
September | 256.3 | 370.3 | 282.3 | 127.0-580.0 398.2 <0.0001 '
November | 157.0 | 223.6 | 264.8 | 126.1-513.3 | 351.93 | <0.0001

Above April 652.0 | 902.1 | 741.1 | 317.7-1178.7 | 10703.9 | <0.0001

ground June 589.1 | 795.3 | 698.5 | 247.8-1249.7 | 5156.6 | <0.0001 <0.0001

biomass(g) | September | 333.9 | 401.1 | 428.4 | 196.2-839.7 9114 <0.0001 '
November | 372.0 | 432.5 | 390.1 | 205.2-686.2 912.58 <0.0001
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Table 50. Association of leaf biomass with other nine quantitative agronomical
traits of 150 mapping population derived from the cross of Mysore

local x V-1 mulberry varieties at CSR&TI, Berhampore.

Trait ND PL PW SN LL LW AGB MC LA LM

SL 0.47** 0.44** 0.30** 0.30** 0.37** 0.31** 047** 0.36** 0.25** 0.46**
ND 0.44** 0.39** 0.29** 0.39** 0.40** 0.33** 0.29** 0.27** 0.36**
PL 0.26** 0.03ns 0.64** 0.66** 0.29** 0.23** 0.33** 0.33**
PW 0.07ns  0.32** 0.28**  0.27** 0.34** 0.34** 0.33**
SN 0.28** 0.23** 0.70** 0.12ns 0.31** 0.62**
LL 0.82**  0.48** 0.25** 0.37** 0.53**
LW 0.38**  0.16* 0.34** 0.43*
AGB 0.25**  0.40** 0.94**
MRC 0.15ns  0.29**
LA 0.40**

SL=shoot length; ND=nodal distance; PL=petiole length; PW=petiole width; SN=shoot
number; LL=leaf length; LW=leaf width; AGB=above ground biomass. MC= moisture

content; LA=leaf area; LM=leaf biomass
**and "™ are significant at 0.05, 0.01% probability levels and non-significant, respectively.
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Fig. 20. Leaf biomass (LB) and above ground biomass potential (AGB) of of parent and
three superior progenies of the mapping population [data are mean 10 seasonal

values, n =50]

c) Assessment of leaf micro-morphological traits: Significant variability for
stomata density, stomata area and trichome density was observed across the
population (Table 53). Stomata density (no. mm®) ranges from 252.3 to 376.7,
while stomata area varied from 255.4 to 597.2 pm? respectively. Similarly, mean
trichome density (no. um?) was recorded as 0.33 and its variation was ranged
from 0.21 to 0.65, exhibited ~2 fold decrease in the lowest entry.

d) Assessment of biochemical traits: Estimation of total chlorophyll, total soluble
sugar and polyphenol exhibited significant variability in the population (Table
53). Chlorophyll content (mg.g*fresh wt) varied from 0.8 to 5.7 d/mg g fresh
leaf mass; while, total soluble sugar and polyphenol variations were ranged from
3.5 fold and 6 fold, respectively.
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e) Assessment of in situ leaf gas exchange traits: Evaluation of mapping progeny
for net photosynthetic rate, transpiration rate, photosynthetic water use efficiency
and stomatal conductance were completed (Table 51). Net photosynthetic rate
ranged from 1.56 to 21.7umol m? s™.

Table 51. Statistical summary of anatomical, bioche mical and physiological traits
of 150 mapping progenies derived from cross between Mysore local x V-1.

. . Mean Mapping population

Trait Unit ML V-1 Min__ Max Mean SEMZ
Anatomical
Stomata density (no.mm?) 245.4 240.1 1334 376.7 2523 4.47
Stomata area (um?) 282.1 2775 6432 5972 2554 852
Trichome density (no.um?) 033 032 021 065 0.39 0.004
Biochemical
Chlrophyll-a (mg.gifreshwt) 1.31 1.63 064 424 14 0.03
Chlrophyll-b (mg.g*freshwt) 0.23 0.64 0.007 146 0.6 0.03
Total Chlrophyll (mg.g*freshwt) 145 201 076 569 21 0.05
Total soluble sugar (mg.g™fresh wt) 5.4 7.1 3.4 1195 4.6 0.22
Total phenol (mg.g*freshwt) 0.06 0.05 002 012 0.05 0.001

In situ gas exhange

Net photosynthetic rate  (umol m?s™) 11.39 13.68 156 217 9.2 0.31
Transpiration rate (mmolm?s®) 0024 0025 001 0.03 002 0.0003
Physiological WUE (¢p) 0.05 006 001 009 004 0.001
Stomatal conductance  (mmolm?s?) 123 153 021 203 079 0.03

Data are average of two seasonal values (n = 6)

I1. Evaluation of mapping progenies for major foliage diseases:

Four rounds of three major foliar diseases i.e. Myrothesium leaf spot (MLS),
Xanthomonas leaf spot (XLS) and powdery mildew (PM) were conducted under
natural field condition. Significant variability was observed across the progeny for
MLS (DSI range: 4.1-31.6) disease reaction. MLS segregation of susceptible to
resistance fits well with 3:1 ratio suggesting monogenic pattern of inheritance of the
resistant trait (Table 52).

Table 52. DSI values and segregation genetics of 150 mapping population to
Myrothecium leaf spot.

Disease Grade
Resistant Moderately Moderately Susceptible
resistant susceptible
DSI 0-5 5-10 10-25 >25
2 19 128 3
Phenotype Hypothesis Obserwedratio 1 P
Resistant : 1:3 31:119 1.50 0.22

Susceptible
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I11. Crossing of identified promising progeny lines for specific trait refinement :

Identified promising progeny lines for better foliage biomass and resistant to
MLS and XLS and subjected to two—phased (2012-2013 and 2013-2014) crossing
programme through sib-mating/backcross breeding based on sexual compatibility.
The developed pseudo F; trait specific progenies will be used for QTLs analysis and
for MAS based utility breeding in mulberry.

CCMB has designed a total of 1484 primer pairs. Identified 127 polymorphic
SSRs to parental lines; utilizing 105 of them, generated ~ 16000 mapping data points
and the process with remaining 22 was under way to saturate the existing linkage
map. The phenotypic data collected over multiple seasons/years at CSRTI, Berhampre
was used, along with mapping data used to generate the framework linkage map of
mulberry to identify/map the putative QTLs for different traits of interest. QTL
analysis was attempted for seven agronomically important traits. QTLs for some of
the traits were found to be overlapping/co-localized.

Salient outcome and future course of action:

1. Generation of the extensive phenotyping data (for >25 important in planta traits)
of the mapping population (over multiple seasons) in CSRTI, Berhampore
environment;

2. Phenotyping data provided new insights about the genetic basis/inheritance

nature (momogenic vs. polygenic) of a number of traits.

Identified major QTLs for 7 important agronomic traits.

Leaf biomass exhibited significant positive associations with four traits like

shoot number, leaf length, shoot length and leaf area. This information will be

useful for co-mapping of QTLs and/or identification of best QTLs for
simultaneous improvement of multiple traits through MAS.

5. ldentified three progenies of high foliage biomass potential. Initiated full-sib
mating/crossing of these progenies for further trait refinement, as well as, for
possible QTL validation.

6. Identified 127 polymorphic SSRs to parental lines; utilizing 105 of them,
generated ~ 16000 mapping data points and the process with remaining 22 was
under way to saturate the existing linkage map.

7. The leads of the present study can be utilized in the following directions during
the extension / next phase of the project:

Hw

v On farm trial of identified promising lines for direct field utilization.

v' In planta charcterisation of foliage micro-morphological and root-
morphological traits for validation of associated QTLs.

v Crossing of identified promising lines for trait refinement/QTLs validation.

v Fine-mapping of identified QTLs, and also analyzing epistatic interactions
between different QTLs and traits, if feasible.
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3.D.2.5. SILWORM BREEDING & GENETICS SECTION

3.D.2.5.1. BAI(P) 007: Establishment of molecular IDs of the silkworm breeds
evolved by CSRTI, Berhampore. (July, 2011 to June,
2013)

S. Sreekumar (PI), N. Suresh Kumar, A. K. Saha, B. B.
Bindroo and S. Nirmal Kumar

Obijectives: To establish molecular 1Ds of silkkworm breeds developed at CSR&TI,
Berhampore.

Genomic DNA from few silkworm breeds were extracted from the whole
larval body of V instar larvae using the phenol-chloroform method, and/or using
DNAZzol reagent and purified. The purified DNA was diluted to a final concentration
of 20 ng/pl. Single Nucleotide Polymorphic DNA primers pertaining to 28 linkage
group (LG) supplied generously by the silkworm genome group, National Institute of
Agrobiological Sciences, Tsukuba, Japan were used for amplifying template DNA of
the silkworm breeds. SNP primer sequences, MgCl, concentration, annealing
temperature and PCR cycle were standardized. The PCR products of the silkworm
breeds were checked in a 1.5% agarose stained with ethidium bromide and
photographed. Like wise, RAPD primers (Operon) were also be used for screening
polymorphism among the selected breeds for the establishment of molecular IDs. A
total of 240 EST SNP primers (forward and reverse) pertaining to the 28 linkage
groups generously supplied by Insect Genome Research Group, National Institute of
Agrobiological Sciences, Tsukuba, Japan, were used to amplify the DNA of parents
and F-1 progeny. PCR reaction consisted of 20 ng of template DNA, 0.2 mM each of
dATP, dCTP, dGTP, and dTTP (Fermentas Inc, Maryland, USA), 1 uM of SNP
primer, and 0.45 U of Taq DNA polymerase (Fermentas Inc, Maryland, USA ) ina 10
pl volume. 35 cycles of PCR were performed on a PTC 200 Thermocycler Enginee
(Bio Rad Laboratories, CA, USA) as follows: 94°C for 2 min, followed by 35 cycles
of 94°C for 30 sec, 60°C for 30 sec, 72°C for 1 min with a final extension of 72°C for
1 min. PCR products were analyzed by electrophoresis on 2% agarose gels and
stained with ethidium bromide and visualized under UV light (Table 53; plate 1 and
2).
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Table 53. Primer sequences and the Linkage Group pertaining to the
Molecular 1Ds established.

Breeds Nucleotide Sequence Marker LG
size

SK6 F: GGTTGCATAACTAAGCTGCG 600 bp e

R: TTGGCGTGATTCTTAATACCG
B.Con.1 F: GGTTGCATAACTAAGCTGCG 1000bp (1 | 4™ LG

R: TTGGCGTGATTCTTAATACCG kb)
Female W- Two Decamer Primers were identified 1.45 Kb 1°' Linkage
specific markers 0.80 kb Group
in all breeds
Z-specific Z60 (Expression Sequence TaggedSingle 700 bp 1°' Linkage
markers in all Nucleotide Polymorphic marker) Group
breeds
Cathodic Forward — 2.60kb 8" LG
amy lase CCGAACGAAAACCTGGTGATT (21 nt)
specific DNA Reerse -
markers ACGCAATCGCCGCCTTTATACT

(22nt)
Sex-limited OPA 08 (Random Amplified Polymorphic | 0.70 bp Unknown.
markers for DNA marker) Possible
larval markings pertaininig to

2" LG

Sex-limited OPA10 (Random Amplified Polymor phic
markers for DNA marker)
yellow cocoon
colour
Multi voltine SNP0850 0.50kb 8" LG
& Bivoltine

M

1 2 3 4 5 6 7

8

Thick Arrow indicate Bivoltine sex-limited (Yellow Cocoon colour)
DNA bands.Thin Arrow indicate Bivoltine Normal (White cocoon
colour) specific DNA bands.Lanes 1-4 are polyvoltine breeds.

Plate 1. DNA finger printing for Poly, Bivoltine (SL) and Bivoltine

(Normal) silkworm breeds

675

L\
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Moo 3 o J 0 _J o J 0 J

600

- | -
"l - - e - -
D

An SNP primer Z60 and Rikishi together amplifies Z and W chromosome. Thick arrow
(600bp) indicate W chromosome in all females, where as the thin arrow (300 bp) indicate
Z chromosome present in both sex=

Plate 2. A Multiplex PCR foramplification of Z and W together

3.D.25.2BAI (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.

Collection and screening of bivoltine breeds from different breeding
centers were carried out. After screening based on overall performance, the breeds
viz., ATR-16, ATR-29, Dun-6, Dun-21, Dun-22, KSO1, Gen3, D6PN, SK4C, BHR?2,
SK6, SK7, BHR3 were selected as breeding resource materials and foundation crosses
(oval x oval) and (dumbbell x dumbbell) were made for further combinations.
Further, all possible hybrid combinations (104) were made for further evaluations.
Evaluation and short listing of hybrids are under progress to identify suitable bivoltine
hybrids for Eastern and North Eastern India. Evaluating 35 hybrids utilizing the
selected breeding resource materials, three hybrids namely, Gen3 x Dun22, Gen3 x
D6(P)N and Gen3 x SK6 were identified as suitable for the highly fluctuating and
varied climatic conditions of Eastern and North-Eastern India. The performace of F1
hybrids are given below (Tables 54 and 55).
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Table 54. Comparative rearing performance of shortlisted hybrids.
Sl. | Hybrid Fec. Yield/ Yield/ Cocoon | Shell | Shell | Cumula
No. 10000 10000 wt, wt. | (%) | tieEl
larvae larvae @) @
(No.) (wt; kg.)
1 KPG-A X 521 7325 11.12 1.454 | 0.254 | 17.47
CHINESE(PN) 48
25°C 524 9458 14.56 1.465 | 0.302 | 20.61 45
2 MC4 (E) X 568 7012 11.05 1.448 | 0.249 | 17.20 47
DUN-22
25°C 557 9384 13.96 1.462 | 0.294 | 20.11 41
3 | GEN-3X 578 7585 11.15 1.462 | 0.257 | 17.58 56
DUN-22
25°C 595 9715 14.65 1.598 | 0.324 | 20.28 58
4 | GEN-3X 562 7954 10.58 1.438 | 0.275 | 19.12 55
D6(P)N
25°C 574 9687 14.15 1.635 | 0.345 | 21.10 58
5 | GEN-3 X SK- 524 7767 10.25 1.441 | 0.278 | 19.29 51
6
25°C 568 9701 14.75 1.543 | 0.321 | 20.80 56
6 | CSNXP-5 531 7318 10.85 1.438 | 0.246 | 17.11 43
25°C 542 9564 14.21 1.502 | 0.288 | 19.17 41
Table 55. Comparative reeling performance of short listed hybrids.
Sl. Filament Raw Reelability | Neatness | Cumula-
No. Hybrid Length silk % (%) (o)} tive EIl
(m)
1 | KPG-A X 751 13.1 745 73 40
CHINESE(PN)
25°C 762 15.1 80.5 85 42
2 | MC4(E) XDUN-22 728 13.4 74.1 74 40
25°C 768 15.4 77.1 84 40
3 | GEN-3 XDUN-22 828 14.8 80 82 58
25°C 908 16.8 83.8 92 61
4 | GEN-3XD6 (P) N 819 14.7 80.8 84 59
25°C 919 16.7 84.4 90 60
5 | GEN-3 XSK-6 835 15.1 81.2 85 62
25°C 875 16.1 85.7 90 58
6 | CSN XP-5 732 13.4 73.9 75 41
25°C 787 14.4 77.9 85 39
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3.D.2.6. ENTOMOLOGY SECTION

3.D.2.6.1. 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 (P1) (Upto 27.05.2013), M. V. Santha Kumar
and A. K. Saha

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 efficacy of the predator on the life stages of mealy bug.

EO1: Studies on the biology of Scymnus pallidicolli (Mulsant) : S. pallidicolli was
reported as the native predator of mealy bug for the first time by this institute.
The life cycle of the predator was completed in 23 days. The life cycle consists
of four distinct stages viz., egg, grub, pupa and adult (Plate 3).

Egg: Eggs were elliptical, laid single beneath the egg masses of M. hirsutus were
bright yellow in colour. Egg measured 0.04 mm and 0.02 mm in length and breadth
respectively. Incubation period ranged for 4-5 days.

Grub: The newly hatched grubs were light yellow colour. They develop white waxy
strands within 2-3 hours after hatching. Duration of first and second instar grubs
ranged for 2-3 days measured 0.5 & 0.8 mm length and 0.1 mm and 0.4 mm breadth.
The third and fourth instar grubs lasted for 3-4 days and measured about 1.7 and 3.3
mm in length and 0.8 and 1.3 mm in breadth respectively.

Pupa: Pre-pupa was slow moving and non-feeding stage and covered with waxy
strands. Pre-pupal stage lasted for 1day. Pre-pupa measured 2.8 mm in length and 1.5
in breadth. Pupa is oval, yellow in colour covered with white waxy strands and lasted
for 6-7 days. Pupa measured 2.4 mm in length and 1.7 mm in breadth.

Adult: Adults are black in colour. Females measure 3.4 mm x 2.4 mm and males
measure 2.9 mm x 1.9 mm.

Mating studies: The pre-mating period was 4 days. The 1° mating occurred on 5 /6"
day after emergence. The coitus lasted for 5-6 minutes. The mating and post-mating
periods were 30.9 and 21.6 days respectively.

Oviposition studies: Oviposition behaviour revealed that the pre-oviposition,
oviposition and post oviposition periods were 10.4, 32.3 and 14.4 days. The fecundity
was 28.
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EO2: Studies on the feeding efficacy of predatory grubs on eggs and nymphs of
M. hirsutus.

Feeding efficacy of grub:
Studies on feeding efficacy revealed that a grub consumed 1379 eggs or 61 nymphs or
13 adults of mealy bug. (Fig.13)

Feeding efficacy of adult:

A male predator consumed 1612.4 eggs or 211 nymphs or 32 adults and a female
predator consumed 1672.4 eggs or 231 nymphs or 42 adults of mealy bug during its
life period respectively. (Fig.21)

The predator being possessing potential attributes such as, shorter life cycle
than the pest, longer mating and ovipositional periods and very good feeding potential
on all the life stages of the pest, it can be successfully augmented and field tested for
the eco-friendly management of mealy bug.

Plate 1. Life cycle of Scymnus pallidicolli.
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Fig .21. Feeding efficacy of Scymnus pallidicolli
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3.D.2.6.2. BPR (VP) 006: Studies on the field efficacy of selected dose of
insecticide in whitefly. (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 3 DoT(Seri.) farms and 105 farmers’ fields
viz., DoT (Seri.) farm, Ramkrishnapur, Khikirbona, Maushimpur, Khanpara, Pyesbari
and Bakharpore villages of Malda district, DoT (Seri.) farm, STC, Berhampore,
Kharjoura, Ballaspore, Sayedpur villages of Murshidabad District and DoT (Seri.)
farm, Karimpur, Kuchaidanga, Barbakpur, Harekrishnapur, Tokipur, Pipulkhola,
Rahmatpur villages of Nadia District. Prior to the onset of each crop, when the
foliage becomes 20-30 days old, pre-treatment population was recorded followed by
application of thiamethoxam (0.015%) (Treatment), 0.1% dichlorvos (Control) in
demarcated areas. Further in each farmer’s plot, the remaining area was considered
as unsprayed control for comparing the effect of treatment. The crop wise data for
two years reveals that in Malda district, during Bhaduri (July-Aug.) (Fig.22) and
Agrahayani (Sept.-Nov.) crops (Fig.23), at 5 villages (43 farmers), foliar application
of thiamethoxam (0.015%) suppressed the whitefly population to an extent of 83%
and 77% and thereby with a leaf yield gain of 18% and 20% respectively. In Nadia
district, during Aswina (Aug.-Sept.) (Fig.24) and Agrahayani (Oct.-Nov.) (Fig.25)
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 73%
and 86% with a leaf yield gain of 15% and 24% respectively. In Murshidabad
district, during Aswina (Aug. to Sept.) (Fig.26) and Agrahayani (Oct. to Nov.).
(Fig.27) crops, at DoT (Seri.) farm, Berhampore by 42 farmers at 4 villages revealed
that application of thiamethoxam (0.015%) suppressed the whitefly population upto
69% and 87% and the leaf yield gain was 23% and 21%.
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Fig. 22. Effect of thiamethoxam on Whitefly
population (no/ leaf) in Malda (July- Aug.)
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Fig. 23. Effect of thiamethoxam on Whitefly
population (no/ leaf) in Malda (Sept.- Nov.)
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Fig. 24. Effect of thiamethoxam on Whitefly

population (no/ leaf) in Murshidabad (Aug- Sept)

Fig. 25. Effect of thiamethoxam on Whitefly

population (no/ leaf) in Murshidabad (Oct. —
Nov.)
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Fig.26. Effect of thiamethoxam on Whitefly
population(no/ leaf) in Nadia (Aug- Sept)
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Fig. 27. Effect of thiamethoxam on Whitefly population
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3.D.3. DISEASE AND PEST MANAGEMENT
3.D.3.1. SILWORM PATHOLOGY SECTION

3.D.3.1.1.BAR (PS) 002: Formulation of broad spectrum room disinfectant for
silkworm disease management. (Aug., 2011 to July,
2013)

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

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

Methodology:
1. In vitro and in vivo screening of disinfectant formulations against

silkworm pathogens.

1.1. Selection of chemicals and formulation of disinfectants: Three fumigant
chemicals (1,3 Dibromo, 5, 5 Dimethyl Hydantoin; Para Dichlorobenzene and
Dichlorobenzene) were for the study and their mixtures was taken in different
concentrations for selection of new and effective fumigant disinfectant.

1.2. Invitro and in vivo screening and testing of disinfectant formulations against
silkworm pathogens and identification of most effective one: Disinfectant
formulations were prepared and tested for their efficacy against Nosema
bombycis, Staphylococcus vitulinus, Bacillus thuringiensis etc., nuclear
polyhedrosis virus (BmNPYV) and Beauveria bassiana causing common silkworm
diseases. Disease causing agents were smeared on mulberry leaves and fed to the
larvae of 3" instar 1°" day to test their viability. Healthy control batch larvae were
maintained for comparison. Three replications each with 100 larvae was
maintained. The experiments were conducted upto cocoon stage and individual
larva was examined for study the disease incidence. For in vitro study the
experiment was conducted in desiccators. The formulations were kept in
desiccators for 6 hours and later on inoculated with mulberry leaves, N. bombycis
were fed to larvae of 3" instar 1% day continued upto cocoon stage with the
control set.

1.3. Disinfection of the rearing house including rearing appliances using newly
formulated disinfectant with existing disinfectants: Rearing house and
appliances were disinfected with the formulated room disinfectant, screened from
previous experiments. Silkworm rearing was conducted with three replications
each of 300 larvae alongwith, a control batch. A control set of disinfectants i.e.
5% Bleaching powder and Chlorine dioxide solution available in other products
were kept for comparison.

1.4. Assessment of crop performance and disease incidence with new
formulations compared with existing disinfectants: On the basis of rearing
performance, reproductive fitness and reeling performance, Two fumigant
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chemicals, 1, 3, Dibromo 5, 5, Dimethyl Hydantoin (DBDMH) and
Paradichlorobenzene (p-DCB) were selected through in vitro and in vivo study.
Twelve different room disinfectant formulations along with two fumigant
chemicals were studied for in vitro, in vivo and in room condition and most
effective formulation was identified. Statistical analysis (Smith Index) revealed
that performance of newly formulated room disinfectant with fumigant
chemicals was better compared to the room disinfectants e.g., 5% Bleaching
powder solution, Sanitech and Serichlor 20. The formulated room disinfectant
was cost - effective, less- hazardous and user friendly for disease management.
Benefit cost ratio worked out as 4.7:1 and 11.8:1 over existing room
disinfectants, 5 % Bleaching powder and Chlorine dioxide (Sanitech / Serichlor
20) respectively. The comparative study of room disinfectant showed similar
trend, as such, performance of one crop has been shown in Table 56-59.
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Table 56. Pooled data of silkworm (Nistari)

breakable Filament Length in mtr.)

rearing for in vivo screening of fumigant chemicals against silkworm disease
causing agents during 2011-12 (D - Treatment with pDCB, E- Treatment with DB, F — Treatment with DBDMH; 1 - larvae
challenged with Nosema bombycis, 2- larvae challenged with BmNPV, 3- larvae challenged with Bacterial suspension contain
Staphylococcus vitulinus, Bacillus thuringiensis etc. and 4- larvae challenged with Beauveria bassiana ; H1, H2 and H3 -
Treatment with D, E and F chemicals in Dessicator and then challenged with Nosema bombycis ; CON - Control, Avg - Average
of four healthy control for four pathogens; mean- arithmetic mean and sd- standard deviation, Surv% - Larval survival%, ERR-
Effective rearing rate, SCW- Single Cocoon wt in g, SSW- Single Shell Weight in g, FL-Filament length in mtr., NBFL- Non

Treatment | Vwt | Survi% | ERR | SCW [ SSW | Shell % | Moth emergence% FL NBFL | Denier | Smith index
D1 2.971 | 83.833 [ 81.000 | 1.443 ]| 0.216 | 15.650 89.200 566 566 2.61 2
D2 2.926 | 83.500 [ 80.833 | 1.263 | 0.213 | 16.884 87.215 564 564 2.59 3
D3 2.861 | 81.500 [ 79.000 | 1.282 | 0.209 | 16.317 91.608 531 531 2.51 11
D4 2.938 | 84.667 | 81.333 | 1.327 | 0.207 | 15.718 91.732 551 551 2.54 6
El 2.945 | 85.333 | 85.333 | 1.205 | 0.204 | 16.937 87.760 510 425 2.65 7
E2 2.890 | 85.833 [ 81.000 [ 1.207 | 0.209 | 17.269 89.080 506 506 2.49 10
E3 2.819 | 88.167 [ 85.000 [ 1.299 | 0.208 | 16.125 88.888 384 320 2.49 13
E4 2.893 | 88.000 [ 83.500 [ 1.245 | 0.205 | 16.484 82.415 435 311 2.56 14
F1 2.884 | 87.167 [ 83.500 [ 1.310 | 0.209 | 15.945 85.833 484 484 2.61 9
F2 2.856 | 87.167 | 85.833 | 1.312 | 0.211 | 16.128 82.340 483 483 2.61 8
F3 2.857 | 86.500 [ 84.500 [ 1.289 | 0.210 | 16.396 84.360 537 537 2.68 5
F4 2.899 | 86.500 [ 84.167 | 1.296 | 0.215 | 16.578 90.942 550 550 2.61 1
H1 2.757 | 79.000 [ 85.833 | 1.297 | 0.208 | 16.046 90.523 495 495 2.47 12
H2 2.695 | 76.000 [ 85.500 [ 1.276 | 0.202 | 15.877 91.083 405 405 2.58 15
H3 2.788 | 76.333 [ 84.333 | 1.293 | 0.207 | 16.038 87.723 377 377 2.44 16
CONAvg | 2902 | 86.875 | 87.833 | 1.258 | 0.208 | 16.544 93.750 536 505 2.41 4
Mean 2.867 | 84.148 | 83.656 | 1.288 | 0.209 | 16.308 88.403 494.625 | 475.641 | 2.553
sd 0.073 | 3.947 2.389 | 0.054 | 0.004 | 0.457 3.339 62.853 | 83.635 | 0.078

T P
84 2

92



Annual Research and Administrative Report — 2013-14

93

Table 57. Pooled data of silkworm rearing for screening of fumigant chemicals in room during 2011-12 (Room 1, 2, 3 are three rearing rooms where the rearing was
conducted with three fumigant chemicals, Control — water spray, mean- arithmetic mean and sd- standard deviation, V wt- Weight of single mature larva, Surv% - larval
survival%, ERR-Effective Rearing Rate, SCW-Single Cocoon weight in gram, SSW- Single Shell weight in g, FL-Filament length in mtr, NBFL-Non Breakable Filament

Length)

Treatment | Vwt | Survi% | ERR scw SSW Shell % eme’:"geort]hce% FL NBFL | Denier | SMithindex
Room1 | 2882 | 94667 | 91417 | 1230 0211 17.175 89.958 533.667 476.667 | 2.550 2
Room2 | 2924 | 93083 | 89.083 | L1241 0210 16.956 91.833 482.667 428000 | 2513 3
Room3 | 2956 | 94250 | 88917 | 1239 0213 17.220 95517 513.333 459.000 | 2.563 1
Control | 2787 | 89.167 | 85333 | 1214 0.205 16.870 89.750 418.333 418333 | 2.560 3

Mean 2887 | 92792 | 88688 | L1231 0.210 17.055 91.765 487.000 445500 | 2.547
sd 0074 | 2508 | 2511 | 0013 0.004 0.169 2671 50.349 27.067 | 0023

Table 58. Pooled data of silkworm (Nistari) rearingfor in vivo screening of fumigant formulations prepared with two chemicals against silkworm pathogens during 2012-13
(Chemical 1- DBDMH, Chemical 2- pDCB, Control — healthy control, Avg. - Average of four healthy control for four pathogens; mean- arithmetic mean and sd- standard
deviation Control — water spray, V wt- Weight of single mature larva, ERR- Effective Rearing Rate, SCW-Single Cocoon weight in gram, SSW-Single shell weight in g)

# Formulation Chemical-1 Chemical-2 V wit ERR SCW SSW Shell% Smith Index
1 | 10 90 1.552 90.36 0.762 0.088 11.48 6
2 I 20 80 1.558 83.42 0.754 0.086 11.35 7
3 11 30 70 1.574 92.94 0.745 0.091 12.20 5
4 vV 40 60 1.062 42.75 0.940 0.112 11.94 11
5 \Y/ 50 50 1.000 61.00 0.859 0.082 9.60 12
6 VI 60 40 1.045 52.75 0.927 0.100 10.76 13
7 Vil 70 30 1.388 80.88 0.757 0.091 11.99 8
8 VI 75 25 1.377 77.60 0.708 0.064 9.08 10
9 IX 80 20 1.484 75.88 0.692 0.063 9.03 9
10 X 85 15 1.950 98.25 0.968 0.149 15.39 1
11 Xl 90 10 1.798 97.50 0.964 0.155 16.12 2
12 XIl 95 5 1.766 96.75 0.946 0.132 13.93 3
Control 1.574 75.75 0.921 0.116 12.64 4
Mean 1.471 78.91 0.842 0.10 11.96
St.dev. 0.284 16.92 0.10 0.03 2.11
Criterion 1 3 3 3 3 3
Criterion 2 10 10 6 6 6
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Table 59. Comparative study of silkworm (Nistari) rearing of effective
room disinfectant with existing room disinfectants during March- April,
2013 (Room 1- fumigant chemicals, Room-2 - 5% bleaching powder sol as
control and Room 3- Chlorine dioxide, mean- arithmetic mean and sd-
standard deviation, V wt- Weight of single mature larva, ERR- Effective
Rearing Rate, SCW-Single Cocoon weight in gram, Shell% - [Single shell
weight in gram / Single cocoon weight in gram)x100], FL-Filament length,
NBFL-Non Breakable Filament Length, Dr-Denier, St.dev.- Standard
deviation, CD- Critical difference, NS- Non significant, * significant at 5%
level and ** significant at 1% level).

Treat- | il ERR | scw | ssw | SPe! | g | NBEL | Dr | SMith
ment % Index
Room1 | 2.018| 98.00 | 0.823 | 0.095 | 12.38 | 300 293 | 1.99 1
Room 2 | 2.003| 96.33 | 0.814 | 0.099 | 12.20 | 351 313 | 2.03 2
Room 3 | 1.955| 95.00 | 0.809 | 0.099 | 12.29 | 311 311 | 2.00 3
Mean 1.99 | 96.44 | 0.815 | 0.098 | 12.29 | 321 305 | 2.00
St.dev. 0.03| 1.23 0.01 0.00 0.08 22.0 9.11 0.02
Criterion 1| 3 3 3 3 3 3 3 3
Criterion 2| 10 10 6 6 6 6 6 6
CD NS* | NS* | NS* [ NS* NS* | NS** | NS* | NS*

Conclusion: Newly formulated broad spectrum room disinfectant has been named
as ‘Ghor Sodhan’ is a cheap, less- hazardous and user friendly for
silkworm disease management. The product is under validation in RSRSs /
RECs and at the Institute.

3.D.4. COST REDUCTION
3.D.4.1. REELING & SPINNING SECTION

3.04.1.1. 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 (PI), A. K Saha, D. Chakravarty (upto
22.12.2012), S.P.Chakraborti (fr. 23.12.2012) and M.
K. Majumder

Objectives: 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.

S
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Treatments:

The mid-course correction in the cooking process was:
T, = 3-5 minutes boiling + reeling in boiling water (Control)
T, = 30 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
1ml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C
T; = 40 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
Iml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C
T, = 50 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
Iml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C
Ts = 60 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
1ml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C
Tes = 70 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
Iml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C
T, = 80 minutes steaming + 3-5 minutes boiling + soaking for 30 minutes @
Iml/L Wetting Agent & 1g/L Surface Active Agent + reeling at 80° C

Although the experiment was concluded as per the milestone, a mid-

course correction in the cooking treatment was done during June- July, 2012 and
continued till the last crop reeling. The cocoons were reeled under the modified
cooking technique. The pooled reeling data are furnished in table 60.

Table 60.Reelability of cocoons (M.Conl x M.Con.4) against different
treatments during unfavourable seasons

Treatment | AFL | NBFL | Denier Reelability %
T1 (Control) 42
T2 55
T3 49
T4 385 168 2.46 51
T5 50
T6 48
T7 49
CD at 5% 0.66
CV% 2.89
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Table 60A. Primary field evaluation report at M/s Bhagirathi Silk Industry,

Madhughat, Malda (Nov.-Dec., 2013)

Hybrid Combinations

# M.Con.1 x B.Con.4 SKG6 x SK7
Renditta  |Reelability %|RendittaReelability %
Control 8.04 75.6 9.70 75.8

Treatment (T2) with
little Refinement

7.82 84.6 9.06 87.5

Table 60B. Economics of reeling during field evaluation (Nov.-Dec., 2013)

Netgain of | Netgain of Net Net Neteconomic
Combina | rawsilk over | rawsilk over | economic economic | gain per year
- tion Control per | Control per gain per gain per (Rs.)
basin per machine (6- day (Rs.) month (Rs.) | (Projected)
day(gms.) |basin per day (Projected)
(gms.)
M.Con.1 x 20 120 340 8500=00 102,000=00
B.Con.4
SK6 x SK7 40 240 820 20500=00 246,000=00

Assumption: Raw Silk Price: M x Bi = Rs.3000/- & BV = Rs, 3500/- per kg

Inference:

>

Overall reeling performance was better with the improved package of
practice of rearing than the traditional practice irrespective of silkworm
breeds and treatments employed during reeling.

On reelability cooking with surface and wetting agent were shown better
edge over that of without any treatment.

All the treatments performed better over the control.

T, i.e., 30 minutes steaming + 3-5 minutes boiling + soaking for 30
minutes @  1ml/L Wetting Agent & 1g/L. Surface Active Agent +
reeling at 80° C was best among all in almost all the crops.

A Field level validation trial will be conducted during 2014-15.
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3.D.Il. REGIONAL SERICULTURAL RESEARCH STATION

3.D.11.1. KALIMPONG

3.D.11.1.1. 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 by introducing shoot rearing
technique.

Rearing was conducted during autumn (Aug.-Sept., 2012) and late
autumn (Sept.- Oct., 2013) crops with the silkkworm hybrid SK6 x SK7 with
standard rearing package of practices upto third instar. Shoot feeding was given
from 3" instar onwards. Pooled data of two years (2012 & 2013) revealed that
the performance of shoot rearing was better over the rearing with plucked leaf in
respect of yield/10,000 larvae, pupation rate, yield/100dfls and reelability of
cocoon (Table 61).

Table 61. Performance of rearing technology during autumn crop

Sl | Treat- Wt of Yield/10000 | Yield/ | SCW [ SSW | Shell Pupat |Ren- | Raw
No| ment 10 larvae 100 (9) (9) Ratio ion dita silk
mature [ No. | wt. | dfis (%) (%) (%) | (%)
larvae (kg) | (kg
1. | Shoot 37.82 8159 [12.31| 49.06 | 1.538 |0.292 | 18.98 77.12 [9.57 (10.46
feeding
2. | Pluck Teal 36.71 7770 [11.64 | 4656 | 1491 [0275 | 18.44 73.13 [10.09 [ 9.99
feeding
tvalueat 5% | NS 4.10 | 3.51) 3.75 NS NS NS 3.12 |NS NS

Assessment of requirement of manpower in shoot feeding, 37 man days
required during 4" and 5" instar for shoot harvesting and silkworm rearing,
where as, in plucked leaf method 65 man days were required. Thus, 28 man days
can be saved in shoot rearing technology.

3.D.11.2. Ranchi (Jharkhand)
3.D.11.21. B-RNC(VP)007:Validation trial of package of nutrient
management under rainfed condition. (Oct,
2011 to Oct., 2013)
G. Singh (PI)
Objective: To validate the finding of the project on integrated nutrient
management for increasing leaf productivity.
Application of vermicompost @10 mt./ha/year + Azotobactor @ 10
kg/ha/year + 75 N: 50P: 50K for mulberry field under rainfed condition of
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Jharkhand state increased mulberry leaves yield to the tune of 9% over the
control (8.2mt/ ha/ yr). The technology will be popularized.

3.D.11.2.2. B-RNC(P)018: Assessment of fertility status of mulberry growing
soils inseri-villages. (Jan., 2012 to Dec., 2013)

G. Singh (PI)

Objective: To popularize the soil test based fertilizer application among farmers
as per the fertility rating chart.

Soil test based fertilizer application was effective for increasing
mulberry leaf yield to the tune 13% over the control (8.5 mt/ ha/ yr) under rainfed
condition. Therefore, application of test based fertilizer application has been
recommended in mulberry field under rainfed condition of Jharkhand.

3.D.11.3. Koraput (Odisha)

3.D.11.3.1. B-KPT (P) 017:Assessment of fertility status of mulberry growing
soils in selected seri- villages of Koraput for
appropriate fertilizer management. (Jan., 12 to
Dec., 13).

Sri S.K.Misro (PI)

Objectives: To study the NPK content of the soils of the region. Standardization
of the supplemented NPK for KBK region of Odisha.

The soil samples were tested for assessment of NPK, pH and EC.
Fertilizer recommendations were made as per ready reckoner and accordingly
supplied to the farmers for application in the mulberry fields. The leaf yield data
were collected periodically. The average leaf yield gain was 7.9% and 5.7% in
the test based dosage and recommended dosages respectively against control (not
followed the recommended dose) yield of 8 mt/ha/year.

3.D.11.4. Jorhat

3.D.11.4.1 B-JRH (P) 019: Assessment of fertility status of mulberry growing
soils in selected seri-villages of Jorhat for
appropriate fertilizer management. (Apr., 2011to
Mar., 2014)

S. N. Gogoi (PI)

Obijective: To know the initial fertility status of mulberry growing soils (pH, EC,
Organic carbon, N, P and K) for better fertilizer management.

Methodology: Soil samples from selected farmers were collected and estimated
the pH, electrical conductivity (EC), organic carbon, N, P and K. Based on
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soil analysis, recommended the dose of NPK in the farmers’ field. Data on
the growth and leaf yield of mulberry, silkworm rearing in (T0) Farmer’s
practices (Control) and (T1) Recommended dose NPK fertilizers
application was recorded.

Result: Based on NPK levels in the soils of farmers, recommended dose of
chemical fertilizers was applied in mulberry fields of 20 farmers.
Conventional practices of farmers’ were taken as control. The numbers of
branches and leaf yield were recorded in control and the treatment plots
during 3 seasons i.e. March, June and Sept. including silkworm’s
performance in two seasons. Analysis of data showed wide variations in
soil characteristics i.e., pH (4.8-6.9), electrical conductivity (0.035 to
0.274) and organic carbon (0.35 to 1.62), nitrogen (121 to 295.7 kg/ha),
phosphorus (14.36 to 125.27 kg/ha) and potash (30.5 to 246.42 kg/ha) in
mulberry growing areas in the district.

Inferences: Significant effect of seasons on leaf yield was recorded. Number of
branches and leaf yield showed significant improvement in chemical
fertilizer application over the conventional farmers’ practices. Number of
branches increased from 6.9 to 8.7 and leaf yield increased from 2.8 to 4.3
(mt /crop/ hectares) (Table 62) for application of NPK in fields.
Performance of silkkworm rearing did not show any effect of seasons on
cocoon yields. Application of chemical fertilizers (NPK) in farmer’s fields
had increased the numbers of mulberry branches, leaf yield and cocoon
yield in fields (Table 63).

Table 62. Effect of seasons and application of NPK on the growth,
leaf yield of mulberry and cocoon yield in field.

Seasons Nos. of branches | Leaf yield Cocoon yield
(mt/ha/crop) (kg/100dfls)
March (S-I) 7.78 2.94 45.79
June (S-II) 7.88 4.20 -
Sept. (S-111) 7.80 3.63 45.74
CDat 5% NS 0.258 NS

Table 63. Effect of NPK on the growth, leaf yield of mulberry and
cocoon yield in field.
Treatments No. of branches Leaf yield Cocoon yield
(mt/ha/crop) (kg/100dfls)
TO (Control) 6.88 2.81 36.35
T1 (Treatment) 8.75 4.37 55.18
CDat5% 0.80 0.315 1.85

TO=Framer practices T1= Recommended dose of chemical fertilizers.
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4. TRANSFER OF TECHNOLOGY

4.1.

EXTENSION ACTIVITIES OF RSRSs, RECs AND REC(SU)s

41.1. REGIONAL SERICULTURAL RESEARCH STATIONS
A. RSRS, KALIMPONG:

[

9 0

D.

Bivoltine seed cocoon generation prog.: A total of 6500 and 4464 dfls of SK6
x SK7 were produced during Spring and Autumn crop respectively, of which,
2300 dfls were supplied to DoS, Sikkim and 4200 dfls to ZSSO, Malda and
remaining 4464 dfls kept in cold storage for supply during Spring crop 2014.

Testing of new mulberry variety TR-23: A total of 1000 saplings were
prepared and distributed among two farmers.

. RSRS, KORAPUT :

Bivoltine seed cocoon generation prog.: 100 dfls of SK6 x SK7 were reared
and produced 46 kg cocoons.

Post-Authorization Trial (PAT): Rearing conducted at farmers’ level with
2000 dfls (M.Con.4 x B.Con.4 -1800 and N x NB4D2-200 dfls) yielded 46.2 kg
and 36.5 kg cocoon/100 dfls respectively.

. RSRS, RANCHI :

Bivoltine seed cocoon generation prog.: One hundred dfls of SK6 x SK7 were
reared and the cocoon yield recorded was 69.4 kg/100 dfls.

Post-Authorization Trial (PAT): Rearing was conducted at farmers’ level with
200 dfls of M.Con.4 x B.Con.4 and M.Con.1 x B.Con.4 which yielded 33 kg and

32 kg/100 dfls respectively.
RSRS, JORHAT :

< Bivoltine seed cocoon generation prog.: 100 dfls of SK6 x SK7 were reared

and the yield was 54.1 kg/100 dfls.

& Post-Authorization Trial (PAT): Four thousand dfls of SLD 4 x SLD 8; 4000

Gen 3 x Gen 2; 8000 FC1 x FC2 and 4000 NB18 x P5 were reared and the
cocoon yield was 27.3 kg, 29.4 kg, 44.2 kg and 33.6 kg/100 dfls respectively.

& Popularization of botanical pesticides for management of major mulberry

pests: Mulberry Leaf yield was 3.2 mt/ha/crop against the control yield of 2.9
mt.

& Popularization of Thiamethoxam for Whitefly management: Leaf yield

recorded was 3.3 mt/ha/crop against control yield of 2.9 mt.
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4.1.2. RESEARCH EXTENSION CENTRES (RECs)

State

Programme

Bivoltine Seed Cocoon
Generation prog.

Post Authorization prog.

AGARTALA

B.Con.1 x B.Con.4:
110 Dfls ; 54.8kg/100 dfls

SLD4 x SLD8:

1800 Dfls ; 38.2 kg/100 dfls
Gen 3 x Gen 2:

600 dfls ; 30.2 kg/100 dfls
FC1 x FC2:

1200 dfls ; 43.8 kg /100dfls
NB18 x P5:

850 dfls; 61.6 kg/100 dfls

AIZAWL

SK6 x SK7:
1000 dfls ; 41.4 kg/100
dfls

SLD4 x SLD8:

3000 Dfls ; 45 kg /100 dfls
Gen 3 x Gen 2:

1000 dfls ; 43 kg /100dfls

FC1 x FC2:

2000 dfls ; 48.2 kg/ 100dfls
NB18 x P5:

1500 dfls; 38.3 kg/100 dfls

DIMAPUR

SK6 x SK7:
140 dfls; 42.5 kg/100 dfls

SLD 4 x SLDS8:

600 dfls ; 38.2 kg/100 dfls
Gen 3 x Gen 2:

200 dfls 41 kg/100 dfls
FC1 x FC2:

400 dfls ; 30.2 kg/100 dfls

IMPHAL

B.Con.1 x B.Con.4 :
150 dfls; 50.5 kg/100 dfls

SLD 4 x SLD8:

3000 dfls ; 40.4 kg /100 dfls
Gen 3 x Gen 2:

1000 dfls; 36.4 kg /100 dfls
FC1 x FC2:

2000 dfls ; 47 kg /100 dfls
NB18 x P5:

1500 dfls; 39.8 kg/100 dfls

SHILLONG

B.Con.1 x B.Con. 4
150 dfls; 57.2 kg/100 dfls

SLD 4 x SLD8 :

1000 dfls ; 31.4 kg/100 dfls
Gen 3 x Gen 2:

1500 dfls ; 26.6 kg/100 dfls
FC1 x FC2:

2000 dfls ; 50.8 kg/100 dfls
NB18 x P5:

500 dfls ; 48.6 kg/100 dfls

RANGPO
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DEORAGH

M.Con.1 x B. Con. 4:

2000 dfls; 45.3 kg/ 100 dfls
N X NB4D2:

1000 dfls; 40.1 kg/100 dfls

BADEMAR
ENGA

SK6 x SK7 :
50 dfls; 42 kg/100 dfls

M Con.4 X B Con 4:
1200 dfls; 45 kg/ 100 dfls
N X NB4D2:

500 dfls; 41kg/ 100 dfls

GUMLA

SK6 x SK7 :
500 dfls; 29.2 kg/100
dfls

FC1 x FC2:
1000 dfls ; 38 kg/100 dfls
NB18 x P5:
500 dfls; 20.5 kg /100 dfls

MOTHABA
RI

SK6 x SK7:
500 dfls; 42.9 kg/100 dfls

Favourable season:
M.Con.1 x B. Con. 4:
5000dfls; 48.6 kg/100 dfls
M. Con.4 x B. Con. 4:
2950dfls; 48.7 kg/100 dfls
N x NB4D2:

4000 dfls; 44.5 kg/100 dfls
Unfavourable season:

M. Con.1 x M. Con. 4:
4550 dfls; 20.5 kg/ 100 dfls
N x M. Con. 4:

6000 dfls; 26 kg/ 100dfls

N x M12W:

3000 dfls; 23.5 kg/ 100 dfls

KAMNAGA
R

Favourable season:
M.Con.1 x B.Con.4:

5500 dfls; 36.9 kg/ 100 dfls
N x M.Con.4:

6500 dfls; 34.8 kg/ 100 dfls
N x M12W:

3000 dfls; 29.2 kg/ 100 dfls
Unfavourable season:
M.Con.1 x M.Con. 4:

1000 dfls; 30.4 kg/ 100 dfls
N x M.Con.4 :

2000 dfls; 28.9 kg/ 100 dfls
N x M12W:

3000 dfls; 26.9 kg/ 100 dfls

MAHESH
PUR RAJ

Multi x Multi: 10,000 dfls; N x
M.Con.1 (34.7 kg /100dfls), M.
Con.1 x M.Con.4 (32 kg/ 100 dfls)
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and N x MW12 (33.2 kg/ 100dfls).
Multi x Bi : 13,000 dfls ; M.Con.1 x
B. Con. 4 (47.4 kg/ 100dfls), M.
Con.4 x B. Con. 4 (46.5 kg/ 100 dfls)
and N x NB4D2 (44.1 kg/ 100 dfls)
Bi x Bi :1000 dfls; 33.2 kg/100 dfls

REC (SU) SK6 x SK7: FC1 x FC2:
BHANDRA | 300 dfls;11.9 kg /100dfls. | 1000 dfls; 38 kg/ 100dfls
NB18 x P5:
500 dfls; 20.5 kg/100 dfls.
REC(SU) - M. Con.1 x B.Con.4:
RAJMAHAL 1600 dfls; 48.4 kg/ 100dfls

M. Con.4 x B.Con.4 :
3800 dfls; 50.7 kg/ 100dfls
N x NB4D2:

1400 dfls; 43.3 kg/100 dfls
Gen2 x Gena3:

900 dfls; 39 kg/ 100 dfls
NB18 x P 5:

100 dfls; 38 kg/100 dfls

OTHER ACTIVITIES
Table 64 A. FARMERS TRAINED THROUGH FARMERS FIELD SCHOOL

Name of the No. of No. of Name of No. of No. of
centre Prog. | Participants | the centre Prog. Participant
Ranchi 1 44 Deogarh 2 55
Jorhat 1 17 Rangpo 0 50
Kalimpong 2 32 Aizwal 2 144
Koraput 2 50 Imphal 2 155
Mothabari 10 241 Dimapur 2 126
Kamnagar 8 209 Shillong 2 102
Rajmahal 4 268 Agartala 2 53
M.P.Raj 8 189 Gumla 2 44
Bademaranga 2 46 CSR&TI 6 168
Total 58 1993
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Table 64 B. Extension Communication Programe, HRD and Expansion of

improved mulberry varieties by different Units under
CSR&TI, Berhampore.
Name of Extension Communication Programme HRD Newmulberry area
the Units covered withHYV
RKM [ Awar. | Vichar | Field [ Exhibi | A.V. | Group [Techno.| TTP/ [ No.of | Area | Variely
Prog. | Gosthi | day -on | Prog. | Disc. | Demo. | FTP |farmers| (ha)

CSRTI, 1 5 1 3 8 3 5 2 - 10 [ 3.16 | S1635
Berhampore | (1006) | (680) | (97) [ (134) | (2139) | (268) [ (112) | (29)

RSRS, - 4 2 3 3 3 3 2(75) | 4 5 25 | S1635
Koraput (147) | (218) | (144) | (144) | (144) | (78) (34)

RSRS, 1 5 1 2 4 3 3 1 2 6 2.5 ] S1635
Ranchi (713) | (374) | (172) | (68) [ (205) | (175) [ (33) (35) | (40)

RSRS, 1 5 1 2 6 3 3 3 23 | 2.5 | BC259,
K'pong (132) | (137) | (104) | 2(31) [ (216) | (175) [ (43) (43) | (46) TR23
RSRS, 1 3 1 2 3 3 2 2 3 13 1 3.0 S1635
Jorhat (210) | (149) | (129) | (107) [ (171) | (169) [ (91) (42) | (38)

REC, - 6 1 3 4 4 7 2 3 17 | 51 | S1635
Mothabari (327) | (185) | (97) [ (191) | (184) [ (205) [ (58) [ (66)

REC, 7 1 5 5 6 5 2 5 21 4.0 | S1635
Kamnagar (255) [ (88) | (190) [ (192) | (224) [ (180 (87) | (52)

REC, 3 1 3 3 3 3 2 3 21 25 | S1635
M.P.Raj (164) [ (100) | (238) [ (208) | (120) [ (209) [ (67) [ (160)

REC(SU), 5 1 5 4 5 5 3 5 7 25 | S1635
R’mahal (320) | (50) | (324) | (266) | (327) | (329) | (205) | (311)

REC, 3 1 3 5 3 4 2 5 5 25| S1635
Gumla (111) [ (43) | (119) | (205) | (128) | (119) | (40) [ (184)

REC, 3 1 3 3 3 3 2 5 5 25 | S1635
Deogarh (134) [ (52) | (198) [ (198) | (198) [ (100) [ (91) [ (158)

REC, 3 1 - - - - - - 5 25 | S1635
B’'maranga (111) (53)

REC, 3 1 3 3 3 3 1 2 5 2.5 | BC259,
Rangpo (83) (34) | (118) [ (118) | (84) (21) (38) | (56) Kosen
REC, 3 1 3 3 3 4 2 5 5 25 | S1635
Aizwal (156) | (104) | (152) | (163) | (132) | (172) [ (90) [ (233)

REC, 3 1 3 3 3 3 3 5 5 25 | S1635
Agartala (153) | (188) | (76) [ (597) | (80) (45) 91) | (152)

REC, 3 1 2 3 2 3 2 5 6 25 | S1635
Shillong (137) [ (68) | (74) | (303) | (108) | (81) 41) | (357)

REC, 4 1 4 3 3 3 2 5 5 25 | S1635
Imphal (160) [ (85) | (109) | (80) (92) (76) (60) | (141)

REC, 3 1 3 3 3 3 2 5 5 25| S1635
Dimapur (77) (65) | (83) (83) | (81) (81) (52) | (106)

REC(SU), 3 1 1 1 - 3 2 5 5 25 | S1635
Bhandra (124) [ (40) | (32) (71) (94) (71) | (86)

Figure in parentheses indicates the number of person sensitized.
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Table 64 C. Details of supply of cuttins/ saplings, farm rearing & income
generation

Name of the Supply of Farm/Farmers’ rearing Income
nested units mulberry generated
Saplings | Cuttings | Dfls reared | Cocoons prod. (Rs)
(nos.) (mt.) (No.) /100dfls.(Kg.)
RSRS:
Kalimpong 4600 50 - 11400
Koraput 30000 100 46.00 46500
Ranchi 100 54.15 47608
Jorhat - 100 54.15 69110
RECs:
Mothabari 4.6 500 42.92 10590
Kamnagar 40000 - - - 46800
Rangpo - - - -
Deogarh - 50 42.00
Bademaranga -- - - - 8100
M.P.Raj - -
Gumla 3000 500 29.15 33413
Aizwal - 1000 47.00 7280
Agartala - 110 54.80 14538
Shillong - 110 57.70 15700
Imphal - 150 50.50 20140
Dimapur - 140 42.50 13280
REC(SU)
Rajmahal - - - 1344
Bhandra 3600 - 300 11.93 8860
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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

L. M. Saha, Sci.-D (up to 31.05.2013), Subhra Chanda, Sci.-D (w.e.f .
04.06.2013), Jalaja S. Kumar, Sci.-D, Zakir Hossain, Sci.-C (w.e.f.
02.07.2013), and M. K. Ghosh, Sci-D (w.e.f. 01.06.2013 upto

11.03.2014)

Objectives: To generate a steady stream of professionally competent Human
Resources from the fresh candidates / deputed by different state
Governments/ NGOs in both pre and post cocoon sectors for meeting the
manpower requirement by the sericulture industries at various levels.

Table 65. Details of Post Graduate Diploma in Sericulture (Mulberry):

A batch comprising of 26 students of the session 2012-13,
successfully completed PGDS course on 30™ September, 2013 and the
next batch of 29 students of the session 2013-14 are undergoing training.
The course is affiliated under University of Kalyani.

Sl. Sponsoring No. of candidates
No. Agencies Completed the course on Started the course on
30.09.2013 01.07.2013
Govt. of Manipur 09 13
Govt. of 07 -
Meghalaya
3 | Govt. of 03 01
Nagaland
4 | Govt of Sikkim 05 -
5 | Govt. of Assam - 05
6 | Govt.of Tripura - 06
7 | Govt.of AP. - 01
8 | Direct admission 02 03
Total: 26 29

{Suicson™
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PGDS students are

PGDS student is

Sf udent

plucking mulberry | the worms process of egg | in the cocoon | givingfeedingto
leaves washing a SSPC, | market a | thechawkiworms
Berhampore Ramanagaram at commercial CRC

of CSRTI, Mysore

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

Duration: 510 days

L. M. Saha, Sci.-D (Upto 31.05.2013), Jalaja S. Kumar, Sci.-D, Zakir Hossain,
Sci.-C (w.e.f. 02.07.2013), S. Chanda, Sci.-D (w.e.f 04.06.2013) and M. K.
Ghosh, Sci.-D (w.e.f. 01.06.2013 upto 11.03.2014)

Objectives: The objective of MDP is to orient the knowledge of scientists /
officers / officials of CSB / DoS with reference to need—based technologies
recently developed by the research Institute for its effective translation in the
field of their respective states for promotion of enterprise to achieve the target.
The objective of SUP is to impart practical training to the lead farmers about
application of sericulture technologies in their enterprise.

Keeping in view of this specific objective Management Development
Programme (MDP) for technical staffs of Central Silk Board and Skill Updating
Programme (SUP) for farmers was initiated under Central Sector Scheme (CSS).
A total of 20 and 92 persons were trained under MDP and SUP respectively in
different disciplines as appended below:

Table 66A. Details of MDP courses conducted.

Name of the course Duration Persons
(Days) trained (No.)
CSB
Mulberry cultivation, Rearing Technology Vermi- 5 20

composting, green manure training Programme for
Officers/ Scientists/ of CSB/ DoS/ Technical staff of
CSB/ DoS

T

52

XN
oy
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Table 66B. Details of SUP courses conducted.

Name of the course Duration Persons trained

(Days) (No.)

CSB
Chawki Silkworm Rearing Technique. 10 33
Mulberry varieties and cultivation technique. 5 33
Integrated disease & pest Management 5 26

component & concepts.

Total: - 92

£
U

Fig.1 One of the trainees . Gl - Fig.3 Dr. S, Nimal Kumar, | Fig.4 Dr. Jalaja S. Kumar,
under MDP s interacting | D is taking class of farmers | Director is speaking onthe | Sc-D is giving certificate
with the scientists under SUP valedictory session to awoman farmer.

C. INTEGRATED SKILL DEVELOPMENT SCHEME (ISDS):
Duration: Nov. 2011 to Oct. 2016

Zakir Hossain, Sci.-C (w.e.f. 02.07.2013), Jalaja S. Kumar, Sci.-D, L. M.
Saha, Sci.-D (upto 31.05.2013), S. Chanda, Sci.-D (w.e.f 04.06.2013) and M.
K. Ghosh, Sci.-D (w.e.f. 01.06.2013 upto 11.03.2014)

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 managerial
skill. To address the shortage of trained manpower and to tap the
huge employment potential.

At this Institute, the ISDS envisages to train youth/women in the fields
of mulberry cultivation, commercial silkworm rearing, cocoon handicrafts, cocoon
reeling and spinning skill updating of extension agents. The trainees were
identified and selected from an exhaustive list prepared course wise in
coordination with the DoS. While selecting a candidate, the eligibility criteria
taken were educational qualification, age, category etc. The programme was
conducted at free of cost and all the selected persons were provided free boarding
and lodging. The duration of the training period was 15 days.

g akcy
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Table 67. Details of ISDS courses conducted

SI. | Name of the course Duration | Persons
No. (Days) | trained
1. | Skill updating of Extension 15 60
Agents
2. Cocoon handicraft 15 40
3. Mulberry cultivation 15 104
4. | Commercial Silkworm rearing 15 127
5. Cocoon reeling & spinning 15 60
Total: - 391

progress

Training on cocoon
handicrafts is under

d

Dr.S.Nirmal Kumar,
Director  distributing
prize to the winner
among ISD S trainees

Dr. M. Banerjee,
DD, DoT (Seri.),
M urshidabad taking

class of ISDS trainees

ISDS  trainee is
preparing polythene
bags for kisan nursery
after training

D. AD HOC TRAINING PROGRAMME CONDUCTED ON THE REQUEST
OF DIFFERENT AGENCIES

L. M. Saha, Sci.-D (upto 31.05.2013), Jalaja S. Kumar, Sci.-D, S. Chanda,
Sci.-D (w.e.f 04.06.2013), Zakir Hossain, Sci. -C (w.e.f. 02.07.2013) and M.
K. Ghosh, Sci.-D (w.e.f. 01.06.2013 upto 11.03.2014)

Table 68. Details of Adhoc training programmes conducted.

Sl Course Duration| Sponsoring| Persons Objective
No. (Days) authority | trained
1. | Spinning 21 DoT(Seri), | 100 To impart practical training
Training  Prog. Murshidab to the Matka spinners of
for women ad Murshidabad  district in
under  Natural motorized spinning
Fibre machine to upgrade the
Mission(BRGF). operational skill of the
spinners, with the improved
technologies, to improve
the quality of yarn and
production efficiency, to
facilitate enhancement in
wage earning.
\N
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Computer 02 CSRTI, 52 To impart practical training

training. Berhampore to the officers/officials of
CSRTI, Berhampore to
update the knowledge in
handling MS-Word, MS-
Excel & internet.

Beneficiary 03 MESDP, 215 To impart skill based

Empowerment Kishanganj exposure on latest

Programme  for &DoS(Seri), technologies developed by

Farmers Assam the Institute to the farmers
of CSB/ DoS.

Orientation 03 C.0.,CSB, 21 To orient the knowledge

programme  for Bangalore and deliver guidelines for

CDF creating and managing the
bivoltine sericulture
clusters in the eastern
region of India.

Focussed 05 C.0.,CSB, 29 To impart training on

Training Bangalore purchase procedure of store

Programme  on materials to the Scientific

Store  Purchase Officers under NSSO and

Procedure Administrative officials of
NSSO & CSRTI,
Berhampore.

Training 15& 09 | CSRTI, 11 To impart bivoltine

Programme  on Berhampo practical training

bivoltine re programme to the

silkworm rearing scientists, technical
assistants of RSRSs and
DoS, Kalimpong.

Collaborative 03 C.0.,CSB, 17 To impart training on

Training Bangalore extension management in

Programme  on the field of sericulture.

Extension

Management

Approaches  for

promotion of

Sericulture

Industry  (with

MANAGE,

Hyderabad)

Total: - - 445 -

S
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Focussed  Training
programme is going
on

Expert of Reeling & Spinning
Section, CSRT I, Berhampore
is imparting practicaltraining
to women spinners

Computer training is bivoltine

under progress

Participants  of
practical training programme
are with Director, CSRTI,
Berhampore  and  other
scientists

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

A total of 827 persons (682 students, 6 Railway staff and 139 farmers
along with escorts) were exposed to modern technologies pertaining to sericulture
activities during 2013-14 at this Institute.

Sl. Date Sponsored by Persons
No. (No.)
1. | 23.04.2013 | CTR&TI, Ranchi, Jharkhand 22
2. | 03.05.2013 | Suri Vidyasagar College, Birbhum,W.B. 8
3. | 18.06.2013 | Sripat Singh College, Jiaganj, Murshidabad,W.B. 15
4. | 25.09.2013 | Loreto House, Kolkata,W.B. 139
5. | 01.10.2013 | Patha Bhavan, Kolkata,W.B. 73
6. 04.10.2013 | Loreto House, Kolkata,W.B. 150
7. | 07.12.2013 | Kendriya Vidyalaya, Berhampore,W.B. 79
8. | 10.12.2013 | Jogamaya Devi College, Kolkata,W.B. 40
9. | 24.01.2014 | Basirhat College, North 24 Parganas,W.B. 32
10. | 12.02.2014 | Tehatta High School (H.S.), Nadia,W.B. 60
11. | 21.02.2014 | Sargachi Ramakrishna Mission High School 64

Total 682
1. | 11.04.2013 | District Sericulture Officer, Meghalaya 25
2. | 15.02.2014 | Railway employees, Kolkata 06
3. | 25.03.2014 | Mulberry Silk Development Project, Araria 114

Total 145

£T0R
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Students of Loreto hool are taking hotogr.hiof

/ 8

Students of Sargachi Ramakrishna Mission High
School are in the Reeling & Spinning laboratory

of CSRTI, Berhampore

Railway employees are visiting the museum

Farmers of Araria wit
front of Training Division of CSRT I, Berhampore

F. TRAINING / WORKSHOP ATTENDED BY THE SCIENTISTS:

Institute/Place Subject Duration Participants
National Agricultural | Bioinformatics- | 18" to 30™ N. Lalitha, Sci-C,
Bioinformatics Grid at | In vitro to In| Nov., 2013.

National Bureau of | silico

Agriculturally Important | pproaches in

Insects (NBAII), ICAR, | Entomology

Bangalore.

National Institute  of | Management 28" t0 31" | Satadal Chakrabarty,
Agricultural Extension | for promotion | Jan., 2014. | Sci-C, N. Lalitha, Sci-
Management (MANAGE), | of Seri-Industry C, R.L.Ram, Sci-B
Hyderabad.
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6. AWARDS AND RECOGNITIONS
6. A.1SO 9001-2008 Award

k)

CERTIFICATE OF REGISTRATION
This is to certify that the
Quality Managersent System of

ral Ser & Training
Central Silk Board, Ministry of Textiles, Govt. of India
P.O. Berhampore-742 101, Murshidabad Dist. West Bengal, India

13

fias Been assessed and approved
in accordance with the guidetines of

: 1ISO 9001:2008
/ for the following areas
)

Research, Techaical, I tios, Trainlog,
Exteasion, support to S Industry
BMJCE
CERE Certified Locations: Central Silk Board, Ministry of Textiles, Govt. of
India P.O. 2101, Dist , India

Validity of this certificate can be verified at www.bmscert.com/verify

CSR&TI, Berhampore has been continued with 1SO 9001-2008. The renewal
Certificate granted on 08.01.2014 for one year.

6.B. Best oral Presentation award

SanthaKumar, M.V., Datta, P., Chakrabarti, S., Das, N.K., Mukhopadhyay,
S.K., Lalitha, N., Saha, A.K. and Nirmal Kumar, S. (2013). Factors influencing the
incidence pattern of whitefly, Aleuroclava pentatuberculata in mulberry. Abstract
SEB 12 presented in “Recent Advances in Modern Biology & Sericulture for women
empowerment and rural development,” held at Karnataka State Sericulture Research
& Development Institute, Bangalore during 24-26" October, 2013. pp. 39-40.

8\1
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7. COLLABORATIVE RESEARCH PROJECTS & PROGRAMMES
WITH OTHER INSTITUTES /ORGANIZATIONS
7. A. MULBERRY BREEDING AND GENETICS SECTION (CSB funded:
Collaboration with CSGRC, Hosur)

7.A.1. PIB 3505: Development of drought tolerant mulberry variety for rainfed
sericulture [Collaborative project with CSGRC, Hosur (Jan., 2014 to Dec.,
2019)]

M. K. Ghosh (PI), P. K. Ghosh, S. K. Dutta, M. V. S. Kumar, K. Jhansi
Lakshmi and M. M. Borpuzari

Obijective: Development of drought tolerant mulberry variety.
Step-01: Strategic trait based crossing and raising of progeny.

At CSGRC, Hosur, parents were suitably pruned for obtaining desired
numbers of flowers and hybridization of desired parents was made.

Table 69. List of cross combinations.

Sl. Cross combination Sl. Cross combination
No. No.
1 MI1-0437 x ME-0125 7 MI-0762 x ME-0065
2 MI-0437 x MI-0256 8 MI-0763 x MI-0012
3 MI-0670 x ME-0065 9 MI-0836 x V-1
4 MI1-0685 x MI-0314 10 MI-0768 x ME-0244
5 MI1-0828 x ME-0125 11 MI-0835 x ME-0244
6 MI1-0827 x MI-0012 -

7.B. SILKWORM BREEDING AND GENETICS SECTION (Collaboration
with NSSO & CSTRI, Bangalore)

7.B.1. AIB 3491: Post Authorization trials of silkworm hybrids in Eastern and
North Eastern India. (Sept., 2012 to Dec., 2014)

N. Suresh Kumar (PI), G. K. Chattopadhyay, A. K. Sahaand Onre
scientist each from 4 RSRSs and 14 RECs Officials from all 11
state DOSs

Objective:  To popularize  authorized silkworm hybrids among the
farmers of Eastern and North Eastern India.

A total of 179270 dfls of multivoltine hybrid (Jaistha, 35,050; Shravani,
20,000; 67,920 Bhaduri 56,300 Aswina), 287250 dfls of multi x bi (97,300
Bhaishakhi, 1,02,250 Agrahayani and 87,700 Falguni) and 94600 dfls of bivoltine
hybrid (57,300 Agrahayani and 37,300 Falguni) were reared under the programme.
The hybrid yielded more cocoons and the farmers got better yield than the control
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hybrids and better returns. The performance hybrids under PAT programme is
presented in Table 70.

Table 70. Performance ofsilkworm hybrids under PAT programme.

Hybrid No. of Dfls Yield/100 dfls Yield range
(kg) (kg)

Target Achievement

Bivoltine hybrids

Gen3 x Gen2 36600 49900 43.75 27-74
SLD4 x SLD8 36600 13600 37.00 27-45
FC1 x FC2 - 19450 47.00 45-50
NB18 x P5 18300 11650 40.73 22-62
Total 91500 94600

Multivoltine x bivoltine hybrids

MCon1xBCon4 101800 136950 54.16 46-64

MCon4 xBCon4 101800 93600 53.54 42-67

N x NB4D2 50900 56700 43.82 32-56
Total 254500 287250

Multivoltine x multivoltine hybrids

M.Con.1 x M.Con.4 56800 71910 30.18 22-36

Nistari x M.Con.4 56800 59460 29.71 21-35

Nistari x M12 (W) 28400 47900 25.58 20-28
Total 142000 179270
Grand Total 488000 561120

7.C. SILKWORM PHYSIOLOGY & RTI SECTION (In Collaboration with
NSSO)

7.C.1. APS 3497: Studies on the environmental effect on P1 rearing, its’ grainage

performance followed by commercial rearing of Silkworm
Bombyx mori L., during unfavourable seasons of West

Bengal (May, 2013 to April, 2015)
T. Datta ( Biswas) (PI), A. K. Saha, L. M. Saha and B. C. Roy
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Objectives: Determination of the effect of environmental factors on P1 seed crop
rearing during adverse crop seasons at farmers’ level and its subsequent
effects on commercial grainage performance and finally on commercial
rearing at farmers’ level

Ten P1 farmers under SSPC, Berhampore were selected from two
villages namely Banjetia and Kalitala Diar, Murshidabad @ 5 farmers per village.

EO1: Studies on the effect of temperature and humidity on P1 rearing during
unfavorable seasons.

During P1 June — July, 13 (Bhaduri) crop, cocoon yield of 28.2 kg/
100 dfls and 26.8 kg /100 dfls was recorded with Nistari and M12(W) respectively at
Institute level (controlled condition) against 22.1 and 20.4 kg /100 dfls respectively at
farmers’ level. [Temp 29.5°C (27- 34°C) & RH 88.2% (84 — 96%)]

During P1 July — August, 13 (Ashwina) crop, 35.5 kg/100 dfls & 32
kg/100 dfls cocoon yield was recorded with Nistari and M12(W) respectively at
Institute level (controlled condition) against 26.2 kg/ 100 dfls and 26.05 kg / 100 dfls
at the farmers’ level [Temp 29.3°C (25- 35°C) & RH 85.5% (77 — 93%)]. Number of
cocoons/ kg was also found less under controlled condition in both the crop seasons,
thereby depicting quality cocoon production at Institute level. During Bhaduri (June —
July), 13 crop, cocoon/ kg was recorded as 982 & 1056 for Nistari and 950 & 1025
for M12(W) under controlled condition & Farmers’ condition respectively. During
July — Aug., 13 (Ashwina) crop, 847 and 1013 cocoon/kg for Nistari and 980 and
1021 for M12(W) under controlled and farmers condition respectively were recorded.

EO02: Studies on the effect of temperature and humidity prevailing during P1
rearing on commercial grainage performance.

Grainage was conducted during Bhaduri crop showed egg recovery of 54.8 g/
kg of cocoon at the Institute followed by 30.3 g/ kg cocoon at SSPC, whereas, during
P1 Ashwina crop, egg recovery was 60.1 g/ kg cocoon at the Institute against 30.7
a/kg cocoon at SSPC level.

EOQ3: Studies on the effect of temperature and humidity prevailing during P1
rearing on subsequent commercial rearing at farmers’ level.

Bhaduri commercial rearing was conducted during July, 13 at farmers’ level
with the dfls produced from the cocoons reared under controlled condition as well as
with dfls produced at SSPC Berhampore with P1 cocoons reared at farmers’
condition. Cocoon yield of 27.5 kg/ 100 dfls was recorded with dfls produced from
controlled rearing against 21.9 kg/ 100 dfls with dfls produced at SSPC level.
Ashwina commercial rearing (Sept., 13) conducted with the dfls produced at the
Institute from cocoons reared under controlled condition showed cocoon yield of 29
kg/100 dfls against 22.3 kg/100 dfls.
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7.C.2. AIE 3454:Evaluation of elite bivoltine silkworm germplasm under
different agro-climatic conditions: All Silkworm Germplasm
Evaluation Prog. (Phase II). (Net Working Project) (Sept.,
2011 to Aug., 2014). [CSB funded: Collaboration with
CSGRC, Hosur]

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 potential germplasm as parent for silkworm hybridization
programme suitable for different agro climatic condition.

At Main Institute:

During autumn (Oct.,—Nov.,13) crop, BBE-164, BBE-266, BBE-225,
BBI- 338, BBE- 263 and BBI-348 dfls worms were discarded due to pebrine
infestation during 3" stage. However, among the remaining survived accessions BBE-
216 performed best in respect of wt. of 10 matured larvae (39.7g). During spring
(Feb.,—Mar., 14) season most of the accessions were rejected due to heavy grasserie
infestation during the final stage. However, BBE 268 recorded highest shell% (18.3),
where as, wt of 10 matured larvae was observed highest in National Control (37.79).

At RSRS, Kalimpong:

Twelve bivoltine accessions were received from CSGRC, Hosur and
reared during the spring (April-May) crop, out of which, BBE-164 performed better
in respect of shell % (20.1) followed by BBE-329 (18.6).

At RSRS, Jorhat:

Rearing conducted during spring & autumn seasons with 12 silkworm
accessions including one each of national and local control under this programme.
The yield performance revealed that the highest cocoon yield/10000 larvae recorded
in BBE-268 (8200; 11.6 kg) in spring crop and in autumn crop, 7133; 9 kg in BBE-
202. The low yield during autumn crop was due to unfavorable climatic condition.
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8.A. CENTRAL OFFICE PROJECTS & PROGRAMMES

(NATIONAL) A
8.A.1. All India Co-ordinated Experimental Trial on Mulberry

(Phase-lll) (April, 2011 to December, 2016)
Zonal Coordinator: S. Nirmal Kumar
Team Leader: M. K. Ghosh
Member: S. N. Gogoi, G. S. Singh, R. Sahoo, M. D. Maji, and L. S. Singh.

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

Experimental Design:

e Experimental Design —-RBD

e Replications -6

e Spacing - —90%90 cm

e Total No. of plants/plot —9x9=81

o No. of experimental plants/plot — 7x7 =49 (excluding border plants)
e Block size —LxB =40.5x 8.1 = 328.05 Sq.m

o Experimental area —328.05 x 6 =1968.3 Sg.m

First pruning was given during July, 2013 in all the test centers except RSRS,
Kalimpong and DoT(Seri.) farm, Boswa where it was applied during Dec., 2013 and
Feb., 2014 respectively. Soil fertility status of all the test centers was analyzed (Table
71).

Table 71. Soil fertility status of 8 test centers.

Particulars Test Center

BHB | KPT | JRT | KPG| RNC | IMF| Boswa| Falakata

Available N (kgha™) | 218 | 164 | 221 | 246 | 168 | 231 | 225 220

Available P (kgha?) | 33 | 19 | 18 | 62 | 16 | 22 | 35 25
Available K (kgha’) | 362 | 276 | 162 | 430 | 238 | 185 | 350 330
pH 6.90 | 505 | 557 | 458 | 553 | 552 | 6.87 | 5.85

Survival of mulberry plants was recorded at six test centers with one year old
plants. The experiment was conducted with 6 replications. At Berhampore and
Imphal test centers, survival of mulberry test varieties were at par in all the five test
varieties except MV-3 where, survival was significantly lower. The test variety MV-
5 showed significantly higher survival at Koraput, Bhandra and Jorhat test centres.
At DoT(Seri.) Farm, Ambari Falakata, survival of MV-1, 4 and 5 was found at par as
compare to MV-2 & 3. (Table 72).

{Suicson™
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Table 72. Survival (%) performance of mulberry test varieties (after 90 days of

plantation).
Test Center Survival (%) of cuttings (after 90 days) | CD value
MV-1 | MV-2 MV-3 MV-4 | MV-5
C-038 | FYT/99 | Suvarna-2 | Vishala | S-1635
Irrigated
CSR&TI, Berhampore [ 7850 | 77.17 | 54.00 | 76.83 | 7850 [ 2.16**
Rain fed
RSRS, Jorhat, Assam | 79.33 | 64.17 | 49.33 | 80.17 | 85.33 [ 4.07**
DoT(S), Ambari o
Falakata 81.33 | 7345 | 6367 | 78.00 | 7817 | 3.21
gsr?c(hsiu)’ Bhandra, 7817 | 65.67 | 51.83 | 7650 | 80.50 | 2.85**
RSRS, Koraput, Odisha | 76.17 | 75.33 | 49.33 | 66.50 | 84.17 | 2.86**
REC, Imphal, Manipur | 81.67 | 77.50 | 54.33 | 78.83 | 81.50 | 4.32**

** at 1% level

First leaf yield was recorded during Sept., 2013 in six test centers. At
Berhampore, Jorhat, Bhandra and Koraput, highest leaf yield was recorded in MV-
1 which is significantly higher than all the test varieties. At Ambari Falakata,
although leaf yield was highest in MV-1, but significantly less than Vishala. (Table

73).
Table 73. Leaf yield performance of test varieties (kg/ ha/ yr) (Sept.-Oct.,13).
Test Center Leaf yield (Sept. — Oct., 13) CD value
MV-1 | MV-2 | MV-3 | MV-4 | MV-5
C-2038] FYT/99 [Suvarna-2| Vishala |S-1635
Irrigated
CSR&TI,Berhampore | 10068 | 8836 | 8431 | 9194 | 9176 | 444.34**
Rain fed
RSRS, Jorhat, Assam 5480 4359 3939 4926 4982 | 281.19**
DoT(S), Ambari, 5312 4461 4978 5690 5549 | 175.51**
Falakata
REC(SU), Bhandra, 6484 5875 5770 5469 5652 | 407.51**
Ranchi
RSRS, Koraput, 7765 6577 6098 5879 5948 | 531.87**
Odisha
REC, Imphal, Manipur | 8790 6989 6343 7460 7494 | 573.99**
** at 1% level
uf-,:rﬁof?%
N
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8.B. BIVOLTINE CLUSTER PROMOTION PROGRAMME

The Central Silk Board has envisaged an ambitious plan to produce 5000 mt
import substitute BV silk through organization of clusters across the country in co-
ordination with DoT (Seri.)/ DOS of the respective states in a mission mode approach
during XII plan period. CSR&TI, Berhampore functioning as Nodal Centre for
Eastern & North Eastern India, where, 15 clusters at West Bengal (4), Odisha (2),
Bihar (1), Manipur (2), Assam (3), Mizoram (1), Nagaland (1), and Tripura (1) were
being organised with the active support of the respective DOSs.

Based on the diagnostic and feasibility study, clusters identified and Cluster
Promotion Committees (CPCs) were constituted for effective implementation. Zonal
Bivoltine Review committee has been constituted under the chairmanship of the
Director, CSR&TI and the Director of Sericulture, DoS/ DoT as the members along
with in-charges of ROs, RSRS, and CDFs.

For effective monitoring of the clusters, CPCs were meeting every month to
review the progress and chalk out the future plan of action. Zonal Programme Review
Committee meetings were held quarterly to review the progress of the clusters.

Sl. State Cluster Cluster Development Facilitator
No. CSB Representative DOS Representative
1. Malda Sri A. K. Datta, Sri S. K. Das, Dy.
Scientist-C, REC, Director of Textile
Mothabari, Malda ; (Seri) DOT(S), Malda;
Chairman Member Convener
2. West Murshidabad | Dr. S. P. Chakraborty, | Dr. M. Banerjee, Dy.
Bengal Sci-D REC, | Director of Textiles
Kamnagar, (Seri),
Murshidabad,; DOT(S),Murshidabad,;
Chairman Member Convener
3. Birbhum Dr. M. Patnaik, | Mrs. Kaberi  Mitra,
Scientist-C, REC | Asst. Director  of
(SV), Rampurhat, | Textiles DOT(S), Suri,
Birbhum; Chairperson | Birbhum; Member
Convener
4, Nadia Sri G. C. Das, Sci-C, Sri A. K. Pani, Asst.
CSR&TI,Berhampore; | Director of Textiles,
Chairman DOT(S), Krishnagar,
Nadia; Member
Convener

S
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Sl State Cluster Cluster Development Facilitator
No. CSB Representative DOS Representative
5. Ghatgaon, | Sri Satyabrata Dey, Sri Tapan Kumar Kar,
Keonjhar | Scientist-C, BSM&TC, Asst. Director, DOS,
Odisha Keonjhar; Chairman Keonjhar; Member
Convener
6. Kashipur, | Sri Sunil Kr. Mishra, | Sri Bijaya Kumar Mishra,
Rayagada | Scientist-C, RSRS, | Asst. Director of
Koraput; Chairman Sericulture, DOS,
Koraput; Member
Convener
7. Chura- Dr. L. Somen Singh| Sri N. Vialkhanthang,
chandpur | Scientist-D, REC,| Dy. Director, DOS,
Manipur Imphal;Member Convener | Manipur; Chairman
8. Ukhrul Dr. L. Somen Singh,| Sri C. M. Paul, Asst.
Scientist-D, REC,| Director, DOS, Manipur;
Imphal;Member Convener | Chairman
9. |Mizoram Aizawl Sri B.N. Choudhury, Sci- | Sri  Lalremsiama, Asst.
D, REC, Aizwal; | Director, DOS, Mizoram;
Member Convener Chairman
10 |Nagaland Peren Dr. Anukul Barah, Mrs. Zachivelu K. Dolie,
Scientist-C, REC, District Sericulture
Dimapur; Member Officer, DOS, Nagaland;
Convener Chairman
11 Darrang | Dr. S.N. Gogoi, Sci-D, Sri H.N. Goswami, Asst.
RSRS, Jorhat; Member Director of Sericulture,
Convener DOS, Darrang;Chairman
12 Assam Jorhat Smt. Mina Pamehgam, Sri Dhrubajyoti Borah,
Scientist-C, RSRS, Jorhat; | Asst. Director of
Member Convener Sericulture, DOS, Assam;
Chairman
13 Udalguri, | Dr.Y. Debaraj, Sci-D, Sri H. K. Hazarika, Asst.
BTC RSRS, Jorhat; Member Director, DOS, Udalguri,
Convener BTC; Chairman
14 | Tripura | Champak- | Dr. G. B. Singh, Sci-D, Sri Shakti Pada
nagar REC, Agartala; Member | Bhowmik,Superintendent
Convener of Sericulture, DOS,
Tripura; Chairman
15 Bihar | Kishanganj | Dr. R. K. Pandey, Sci-D, | Sri N. P. Verma, Asstt.

MSEDP, Kishanganij;
Chairman

Director (Ind.) Resham,
Govt. Of Bihar, Purnea;
Member Convener
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Progress of clusters activities during the year 2014-2015 is presented in Table-74

Table-74: Cluster wise achievement.

Sl State Cluster Dfls (Lakh) Raw silk Production (MT)
No.
Target Achievement Target Achievement
BV ICB Total BV ICB Total
1 Malda 15 | 1.248 | 0.610 | 1.858 | 4.65 | 6.824 | 2.520 | 9.344
West
2 Murshidabad | 1.5 | 1.202 | 0.342 | 1.544 | 4.65 | 6.286 | 2.427 | 8.713
Bengal
3 Birbhum 15 | 0.250 | 1.780 | 2.030 | 4.65 | 0.999 | 5.280 | 6.279
4 Nadia 15 | 0230|1862 | 2.092 | 465 | 1.045 | 8.378 | 9.423
5 Ghatgaon, | 0.50 | 0.083 | 0.047 | 0.130 | 1.75 | 0.025 | 0.093 | 0.118
Odisha Keonjhar
6 Kashipur, 050 |0080 | - 0.080 | 1.75 | 0.047 - 0.047
Rayagada
7 Chura- 2.0 |0700|0100| 080 | 80 | 1.773 | 0.338 | 2.111
Manipur chandpur
8 Ukhrul 2.0 | 0520|0080 | 060 | 80 | 2.670 | 0.276 | 2.946
9 | Mizoram Aizawl 20 |0428| - 0.428 | 8.0 | 2.422 - 2.422
10 | Nagaland Peren 20 | 007 - 00 | 80 | 00 - 0.0
11 Darrang 20 |0360| - 0.360 | 8.0 | 0.928 - 0.928
Assam
12 Jorhat 20 |0282| - | 0282 | 80 | 0554 - 0.554
13 Udalguri, 20 |019 | - | 019 | 80 | 0327 - | 0327
BTC
14 | Tripura |Champaknagar| 2.0 | 0.111 | 0.025 | 0.136 | 8.0 | 0.286 | 0.100 | 0.386
15| Bihar | Kishanganj | 0.50 - | 0268|0268 | 1.75 - 1.012 | 1.01
Total 235 | 5.754 | 5.114 | 10.868 | 87.85 | 24.186 | 20.424 | 44.61
SR
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9. RESEARCH PUBLICATIONS

Sl. Particulars Total
No.
1. Research papers:
A. International journals 16
B. National journals 28
2. Research articles 21
3. News/ reports/silk briefs 59
4. Books 13
5. Compendium of technologies 4
6. Book Chapters 2
7. Booklet 1
8. Bochures/ Pmphlets/ Blletins/ Calenders
A. Brochures 1
B. Pamphlets 10
C. Bulletins 2
D. Leaflet 7
9. Full papers published in the proceedings of
Seminar/ Workshop/ Symposium
A. International 1
B. National 18
10. | Abstracts of presented papers in Seminar/
Workshop/ Symposium
A.International 4
B.National 23
Total 210

RESEARCH PAPERS

A. International

1. Banerjee, R., Chattopadhyay, S., Saha, A. K. and Nirmal Kumar, S. (2013).
Association of morphological and biochemical features of mulberry lines with
resistance to bacterial leaf spot. Archives of Phytopath. & Plant Protec. (Taylor &
Francis, UK). doi.org/10.1080/03235408.2013.868693.

2. Chakrabarty, S., Saha, A. K., Manna, B. and Bindroo, B. B. (2013). Gender influenced
dimorphism in Nosema bombycis Nageli, causing pebrine disease in silkworm, Bombyx
mori L. Walilak J. of Sci. & Tech., Thailanad — (Ref: 303 -1065 -1-SP.DOC 2012-03-
09) (ISSN: 1686-3933). (Impact factor 0.086) Online ISSN: 2228-835X
http://wjst.wu.ac.th. 10(2):103-111.
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10.

11.

12.

13.

Chakrabarty, S., Saha, A. K., Manna, B. and Nirmal Kumar, S. (2013). Secondary
contamination is the main source for spread of Nosema bombycis resulting in outbreak
of pebrine diseases in Bombyx mori L. Int. J. of Indust. Entomol. ISSN 1598-3579,
http:// dx.doi.org /10.7852/ ijie.2013.27.2.282 27(2): 282-288.

Chanda, S., Saha. L. M., Das, N. K. and Bindroo, B. B. (2013). Impact of pupal weight
on realized fecundity and rearing performance of M.Con.4 (Bombyx mori L.).
Sericologia. 53(2): 111-116.

Debaraj, Y., Gogoi, S. N., Biswas, T. K. and Bindroo, B. B. (2013). New record of a
natural enemy on mulberry whitefly, Dialeuropora decempuncta (Quaintance & Baker)
in Assam. Mun. Ent. Zool. 8(2): 902-904.

Debaraj, Y., Singh R., Biswas, T. K. and Bindroo, B. B. (2013). Eri culture with special
reference to rearing and seed technologies. Sericologia. 53(1): 1-9

Dutta, S. K., Ghosh, M. K. and Bindroo, B. B. (2013). Study on severity of powdery
mildew disease of mulberry in Eastern and North-Eastern India. Adv. in Plant Sci.
26(1): 279 - 281.

Dutta, S. K., Dutta, A. K., Ghosh, M. K. and Nirmal Kumar, S. (2013). Forewarning of
Myrothecium leaf spot disease of mulberry (Morus alba L.) in Malda District of West
Bengal and its prophylactic measures. Sci. Res. Reporter. 3(2): 204 - 207.

Ghosh, M. K., Shiv Nath, Ghosh, P. K., Roy Chowdhuri, S., Singh, M. K. and Bindroo,
B. B. (2013). Development of low fertility stress tolerant mulberry varieties suitable for
Eastern and North-Eastern India. Adv. in Plant Sci. 26(1): 283- 288.

Kar, R., Ghosh, M. K., Majumder, S. K. and Nirmal Kumar, S. (2014). A preliminary
study on dual role of humic acid in mulberry (Morus alba L.) cultivation. Nature and
Sci. (Marsland Press). 12 (1): 9-11.

Lalitha, N., Devi, L. M., Banerjee, R., Chattopadhyay, S., Saha, A. K. and Bindroo,
B.B. (2014). Effect of plant derived gelling agents as agar substitute in
micropropagation of mulberry (Morus indica L. cv. S-1635). Int. J. Adv. Res. 2(2):
683-690.

Neog, K., Unni, B. G., Dey, S., Renthalei, C., Readdy, S. G. E., Dutta, P., Sonowal, P.
and Rajan, R. K. (2014). Studies on the endocrine regulation of reproduction and ultra
structure of brain and reproductive organs of muga silkworm Antherea assamensis
Helfer (Lepidoptera: Saturnidae). World J. of Pharmacy & Pharmaceutical Sci. 3(2):
1407-1432.

Rajaram, S. and Qadri, S.M.H. (2014). Computation of irrigation water requirements,
its managements and calendaring in mulberry crop for sustainable sericulture under
Tamil Nadu conditions. Research Inventy: Int. J. Eng. & Sci. 4(1): 01-19.
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14. Rajaram, S., Meribemo A. P., Roy Chowdhuri, S. and Nirmal Kumar, S. (2014).

15.

16.

Studies on mass multiplication of Glomus moseae [Arbuscular Mycorrizhal Fungus] for
“Phosphofert” bio-fertilizer production, it’s efficacy on phosphatic fertilizer savings
and productivity in high yielding mulberry garden under West Bengal conditions.
Research Inventy: Int. J. Eng. & Sci. 4 (3): 25-35.

Singh, G. B., Chandrakanth, K. S., Vijaykumari, K. M. and Qadri, S. M. H. (2012).
Impact of mountages in seasons on cocoon yield and reeling parameters of bivoltine
silkworm Bombyx mori. Green Farming. 3(1): 69-75.

Singhvi, N. R. and Jalaja S. K. (2013). Growth dynamics in some mulberry genotypes
during water deficit. Int. J. Plant Sci. 8(2): 371-376.

B. National

1.

Ashwath, S. K., Sharmila, K. K., Mahhalingappa, K. C., Sreekumar, S., Nirmal Kumar,
S., Tippeswamy, T. and Qadri, S. M. H. (2013). Evolution and evaluation of silkworm
breeds and hybrids developed by amylase marker assisted selection. J. Seri. & Tech.
2(2):108-113.

Barah, A. and Sharma, D. K. (2013). Ranking of crop seasons of muga silkworm
Antheraea assamensis (Helfer) based on foliar constituents of primary food plants.
Bull. Life Sci. XIX: 13-28.

Barah, A. and Sharma, D. K. (2013). Ranking of Crop Seasons of muga silkworm
Antheraea assamensis (Helfer) Based on reproductive, rearing and reeling parameters.
Bull. Life Sci. XIX: 29-48.

Bandyopadhyay, U. K., Chatterjee, S., Maji, C., Santha Kumar, M. V. and Nirmal
Kumar, S. (2014). Forewarning the infestation of leaf webber (Glyphodes pyloalis
Walker) in mulberry gardens of Kalimpong area. Ann. PI. Protec. Sci. 22(1): 81-84.

Chakraboty, S. P., Chakraborty, D., Chatterjee, S., Roy Chowdhuri, S., Das, D.,
Mukhopadhyay, S. K. and Bindroo, B. B. (2013). Studies on the success of integrated
package of practices for mulberry sericulture development at farmers’ level. J.
Interacademicia. 17(4): 750-760.

Chakrabarty, S., Deb, S., Saha, A. K., Hazra, N., Manna, B. and Bindroo, B. B. (2013).
Morphometrical, electron micrographical and innate protein profile study due to
nuclear polyhedrosis virus infection in Bombyx mori L. J. Plant Protec. & Env. 10(1):
39-47.

Chakrabarty, S., Saha, A. K., Bindroo, B. B., Manna, B. and Nirmal Kumar, S. (2013).
An improved method for detection of pebrine (Nosema bombycis N.) in silkworm
(Bombyx mori). Applied Biol. Res. 15(2): 91-96.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

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.
16(1): 265-269.

Chanda, S., Saha, L. M., Kar, N, B. and Bindroo, B. B. (2013). Bivoltine Foundation
Crosses — The only resource of bivoltine seed cocoons under the tropical climatic
condition of West Bengal. UP J. Zool. 32(3): 269-276.

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.
16(1): 265-269.

Chattopadhyay, G. K., Nirmal Kumar, S., Saha, A. K. and Bindroo, B. B. (2014).

Specific breeding approach and screening methods to develop congenic silkworm,
Bombyx mori L. J. Exp. Zool. 17(1): 361-367.

Chattopadhyay, G. K., Verma, A. K., Das, N. K., Saratchandra, B., Bindroo, B. B. and
Saha, A. K. (2013). Performance of parents, their syngenic lines, congenic breeds and
hybrids of silkworm, Bombyx mori, L. — A Comparison. J. Exp. Zool. 16 (2): 509-518.

Chaudhuri (nee Mukhopadhyay), M., Subba, S and Nirmal Kumar, S. (2013).
Preliminary estimation of thermal time requirement for growth of silkworm breeds.
Ind. Biologist. 46 (1):19-22.

Chaudhuri (nee Mukhopadhyay), Monica, Subba, S. and Nirmal Kumar, S. (2013).
Evaluation of impact of weather on mulberry leaf yield. Ind. Biologist. 46 (1): 23-29.

Das, D., Chatterjee, H., Santha Kumar, M. V., Mukhopadhyay, S. K., Das, N. K., Saha,
A. K., Bindroo, B. B. and Nirmal Kumar, S. (2013). Population fluctuations of root
mealy bug, Paraputo sp. (Hemiptera: Pseudococcidae) — A dreaded pest of mulberry in
Darjeeling hills of West Bengal. Appl. Biol. Res. 15(2): 159 -162.

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. 16 (1): 259 - 264.

Datta ( Biswas), T., Saha, A. K, Kar, N. B. and Nirmal Kumar, S. (2013). Suitable
method of young instar (chawki) rearing of Silkworm, Bombyx mori L. for Eastern
India. J. Exp. Zool. 16 (2): 657- 665.

Ghosh, M. K., Bindroo, B. B., Das, N. K. and Singh, M. K. (2013). Yield stability in
mulberry over different regions of Eastern and North-Eastern India. J. Crop and Weed.
9 (1):103-105.

Gogoi, S. N., Debaraj, Y., Sarma, M. C. and Bindroo, B. B. (2013). Phenology of wild
castor, Ricinus communis L. and its palatability for eri silkworms, Samia ricini
(Donovan). UP J. Zool. 33(1): 75-79.
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20.

21.

22.

23.

24,

25.

26.

27.

28.

Kar, R., Bindroo, B. B., Ghosh, M. K., Majumder, S. K. and Bosg, P. C. (2013). Impact
of residual sulphur on mulberry (Morus alba L.) nutrition and soil reaction. J. Crop and
Weed. 9 (1): 214 - 215.

Maji, M. D., Setua, G. C. and Ghosh, A. (2013). Evaluation of severity of foliar
diseases of mulberry under organic versus conventional farming systems. J. Plant
Protec. Sci. 5(1): 55-58.

Maji, M. D., Das, C., Rajkhowa, G. and Bajpai, A. K. (2012). Evaluation of some elite
mulberry varieties to foliar diseases under Jorhat condition. Bull. Ind. Acad. Seri.
16(1): 43-48.

Maji, M. D., Maji, C. and Bindroo, B. B. (2012). Aulacophora sp. (Coleoptera:

Chrysomelidae) - a new pest on Som (Persea bombycina) and Soalu (Litsaea
monopetala) in Kalimpong Hills. J. Plant Protec. Sci. 4(1): 63-65.

Mukhopadhyay, S. K., Santha Kumar, M. V. and Nirmal Kumar, S. (2013). Efficacy of
horticultural mineral oil towards the management of whitefly in mulberry (Morus spp.)
and its biosafety to silkworm (Bombyx mori L.). UP J. Zool. 33(3): 281-285.

Purohit, K. M., Datta, R. N., Dash, B. D., Sahu, R., Bindroo, B. B. and Das, N. K.
(2013). Effect of application of different sources and levels of lime in soil on the leaf
yield of rainfed mulberry in the acid red soils of Eastern Ghat high land zone of
Odisha, India. Sericologia. 53(1): 49-53.

Ram, R. L., Maji, C. and Bindroo, B. B. (2013). Role of PGPR in different crops-An
overview. Indian J. Seric. 52(1):1-13.

Saha, L. M., Chanda, S., Ngalangam, J. S. and Bindroo, B. B. (2013). Studies of
preservation of bivoltine male moths at low temperature on survibility and reproductive
parameters in silkworm, Bombyx mori L. Eco. Env. & Cons. 19 (4): 1031-1036.

Sreekumar, S., Bindroo, B. B., Ashwath, S. K., Suresh Kumar, N. and Saha, A. K.
(2013). Evolution of W-Sex Chromosome in the Silkworm, Bombyx mori — An
overview, J. Seric. & Tech. 3 (1&2):16-27.

Il. RESEARCH ARTICLES

1.

Banerjee, R., Chattopadhyay, S., Biswas, D., Saha, A. K. and Bindroo, B. B. (2013).
Molecular breeding: a complementary approach for mulberry improvement. Indian
Silk. 4 (1&2): 8-11.

Bindroo, B. B., Santha Kumar, M.V, Das, D., Mukhopadhyay, S. K. and Ghosh, M. K.
(2013). Youths achieve success through sericulture. Indian Silk. 4 (1&2): 6-7.

Chakrabarty, S., Bindroo, B. B., Manna, B. and Saha, A. K. (2013). Sericillin - a
synergistic composition for disinfecting silkworm body and silkworm bed. Indian Silk.
4 (1&2):12-14.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Chakrabarty, S., Bindroo, B. B., Manna, B. and Saha, A. K. (2013). Sericillin: Issues
that call for some justification vs Sericillin: Certainly effective. Indian Silk. 4 (3): 2.

Chattopadhyay, S., Banerjee, R., Biswas, D., Saha, A. K. and Bindroo, B. B. (2013).
Antioxidants from mulberry to combat degenerative chronic diseases. Indian Silk. 3
(10&11): 4-7.

Gogoi, S. N. and Bindroo, B. B. (2013). In-situ conservation of genetic resources of
muga silk worms, Antheraea assamensis Helfer and for commercial seed production.
Indian Silk. 3 (7 & 8): 18-20.

Pandit, D., Singh, M. D., Saha, A. K. and Bindroo, B. B. (2013). Mulberry Sericulture
in Maheshpur Raj of Jharkhand. Indian Silk. 3(9): 16-17.

Purohit, K.M. and Das, Mohapatra, D. P., Bindroo, B. B., Saha A. K. and Roy
Chowdhuri., S. (2013). Performance of new bivoltine hybrid in Keonjhar of Odisha.
Indian Silk. 4(3): 8-9 & 12.

Ram, R. L., Maji, C and Bindro, B. B. (2012). Sahatut ki kheti mein posok tuta ka
prabandhan. Resham Bharti. 25 (50): 6-9.

Singh, G. B. (2012). Resham dhaage ki rasaaynik sanrachna. Resham Darsan. 1(1): 20-
21.

Singh, G. B., Biswas, T. K. and Bindroo, B. B. (2012). Reshmotpaadan me prachaar —
prasaar Ki upyogita. Resham Darsan. 1 (2): 19-21.

Singh, M. K., Hussain, Z and Nirmal Kumar, S. (2013). Ashinchit Kshetro Mai
Resham Keetpalan Ka Prabandhan. Resham Darshan (Hindi). 2 (3): 19-21.

Singh, R., Kumar, V. and Singh, G. B. (2013). Sericulture in Tripura: Prospects Indian
Silk. 4 (3): 10-12.

Sreekumar, S. and Bindroo, B. B. (2013). Mulberry fruits in table delicacies- Kerala
recipes (continues). Indian Silk. 3 (10&11): 23.

Sreekumar, S. and Bindroo, B. B. (2013). Mulberry fruits in table delicacies- Tamil
Nadu receipes (Mulberry Puli Kuzhambu). Indian Silk. 3 (12): 25.

Sreekumar, S. and Bindroo, B. B. (2013). Mulberry fruits in table delicacies — Telugu
recipes (Mulberry Palla Pulihora) & Bengali recipes Bengali dal & Bengali chutney.
Indian Silk. 4 (1): 29.

Sreekumar, S. and Bindroo, B. B. (2013). Mulberry fruits in table delicacies- Tamil
Nadu recipes (Mulberry Moru Kuzhhambu) and Telugu receipes. Indian Silk. 4 (1&2):
20.

Sreekumar, S. and Bindroo, B. B. (2013). Mulberry fruits in table delicacies — Kannada
recipes (Kannadigara Saagu). Indian Silk. 4 (4&5): 34.
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19. Sreekumar, S., Bindroo, B. B., Saha, A. K., Jalaja S. Kumar, Lakshmi, H., Suresh

Kumar, N., Chattopadhyaya, G. K. and Lalitha, N. (2012). Mulberry fruits in table
delicacies —Kerala recipes. Indian Silk. 3 (6): 13.

20. Tewary, P. K., Misra, A. K., Ghosh, M. K. and Nirmal Kumar, S. (2013). Application

of seaweeds for sustainable growth in mulberry: New Vistas! Indian Silk. 4 (52): 46-
48.

21. Verma, A.K., Bindroo, B. B. and Saha, A. K. (2013). Bangalgram - A prospective

village for bivoltine sericulture. Indian Silk. 3 (12): 6-8.

II.LNEWS/ REPORTS/ SILK BRIEFS:

1.

Bandyopadhyay, U. K., Maji, M. D., Chatterjee, S. and Bhutia, R. (2013). Audio- visual
cum awareness programme at farmers’ level at Lingsey village, Kalimpong. Indian Silk.
3(12): 32-33.

Chakrabarty, S. P., Santha Kumar, M. V., Mukhopadhyay, S. K. and Bindroo, B. B.
(2013). Awareness programme at Nabagram, Murshidabad District, W.B. Indian Silk.
3(9): 35.

Chanda, S., Mukhopadhyay, S. K. and Bindroo, B. B. (2013). Participation in the Sub
Divisional Agricultural Fair (Mahakuma Krishi Mela) organized by the Deptt. of Agri.,
Govt. of West Bengal. Indian Silk. 4 (1&2): 46.

Chanda, S., Mukhopadhyay, S. K. and Nirmal Kumar, S. (2013). Group discussion on
need for training on latest technologies at Bankipur village, Murshidabad. Indian Silk. 4
(4&5): 46.

Chatterjee, S., Bandyopadhyay, U. K. and Bhutia, R. (2013). Awareness programme at
farmers’ level at Khamdoong village, Kalimpong. Indian Silk. 4 (3): 38.

Chatterjee, S., Bandyopadhyay, U. K., Lepcha, S. and Maji, C. (2013). Awareness cum
audio-visual programme at farmers’ level at, DoT (Seri.) Farm, Lingsey, Kalimpong.
Indian Silk. 4 (6&7): 49.

Chatterjee, S., Bandyopadhyay, U. K., Lepcha, S. and Maji, C. (2013). Awareness
programme at farmers’ level at Mahakaldara village, Kalimpong. Indian Silk. 4 (6&7):
49.

Chatterjee, S., Bandyopadhyay, U. K., Lepcha, S. and Maji, C. (2013). Awareness
programme at farmers’ level at Khamdoong village, Kalimpong. Indian Silk.4 (6&7):
50.

Chatterjee, S., Bandyopadhyay, U. K. and Bhutia, R. (2013). Group discussion cum
technology demonstration at farmers’ level at Dolapchand village, Kalimpong. Indian
Silk. 4 (6&7): 52.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Chatterjee, S., Bhutia, R., Maji, M. D. and Maji, C. (2013). Exhibition at Grahams
Home, Kalimpong. Indian Silk. 4 (4&5): 49.

Chaudhury, B. N., Pachuau, L., Biswas, T. K. and Bindroo, B. B. (2013). Report on
Resham Krishimela. Indian Silk. 4 (3): 34.

Chaudhury, B. N., Pachuau, L., Biswas, T. K. and Bindroo, B. B. (2013). Report on
Awareness programme cum exhibition organized at Bualpuii, Mozoram. Indian Silk. 4
(4&5): 43.

Chaudhury, B. N., Pachuau, L., Biswas, T. K. and Bindroo, B. B. (2013). Report on
farmers training programme at Saitual village. Indian Silk. 4 (4&5): 50.

Chaudhury, B. N. and Pachuau, L. (2013). Report on Awareness cum audio-visual
programme at Sesawng village, Mizoram. Indian Silk. 4 (6&.7): 48.

Das, D., Mukhopadhyay, S.K. and Bindroo, B. B. (2013). Awareness programme at
Rasulpur, Murshidabad Dist., W.B. Indian Silk. 3 (9): 35.

Das Mohapatra, D. P., Purohit, K. M. and Bindroo, B. B. (2013). Farmers’ Training
Programme at Bholbeda. Indian Silk. 4 (3): 44.

Datta (Biswas), T., Saha, A. K., and Bindroo, B. B. (2013). Report on awareness
programme at Banjetia village, Murshidabad. Indian Silk. (10 & 11): 40.

Pandit, D. and Bindroo, B. B. (2013). Awareness cum training programme at Pakur,
Jharkhand. Indian Silk. 3(12): 36.

Pandit, D., Singh, M. D. and Bindroo, B. B. (2013). Field day cum Exhibition at
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1. Banerjee, R., Chattopadhyay, S., Biswas, D., Saha, A.K. and Nirmal Kumar, S.
(2014). Assessment of genetic diversity through RAPD and ISSR markers in
mulberry (Morus spp.): a host plant of domesticated silkworm. p. 61.

2. Chattopadhyay, S., Sarkar, S., Biswas, D., Banerjee, R., Saha, A. K. and Nirmal
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1. Chaudhuri (nee Mukhopadhyay), M. and Nirmal Kumar, S. (2013). Geospatial
thinking initiative in sericulture: assessment of real time photothermal impact on
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Purohit, K. M., Das Mohapatra, D. P., Ghosh, M. K., Bindroo, B. B. and Nirmal
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Chakrabarty, S., Saha, A. K., Varma, A. K., Manna, B. and Bindroo, B. B. (2013).
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Chanda, S., Mukhopadhyay, S. K., Das, N. K., Saha, L. M., Ghosh, M. K. and
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Chaudhury, B.N., Pachuau, L.,Das, R,and Bindroo, B.B. (2013). Evaluation of
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condition. Abs. SEA-15, p. 11.

Chaudhury, B.N., Bindroo, B.B., Pachuau, L., Biswas, T. K. and Das, R. (2013).
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technologies and cluster mode approach. Abs. SEC-12, pp. 51-52.

Datta (Biswas), T., Nath, T. N., Saha, A. K., Biswas, P. K., Banerjee, T., Shibnath,
Kar, N. B. and Nirmal Kumar, S. (2013). Effect of planting geometry in chawki
mulberry garden on cocoon production. Abs. SEA — 41, p. 27.
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4.

6.

Santha Kumar, M.V., Datta, P., Chakrabarti, S., Das, N.K., Mukhopadhyay, S.K.,
Lalitha, N., Saha, A.K. and Nirmal Kumar, S. (2013). Factors influencing the
incidence pattern of whitefly, Aleuroclava pentatuberculata in mulberry. Abs.
SEB- 12. pp. 39-40.

Sreekumar, S., Ashwath S.K. and Nirmal Kumar, S. (2013). Identification of
molecular markers linked to gene/s controlling susceptibility/non-susceptibility
against BmNPV in the mulberry silkworm, Bombyx mori. Abs. SEC-63, p. 84.

Srinivasa, G., Rahmathulla, V. K., Vindhya, G. S. and Jalaja S. Kumar (2013).
Value addition to by-products of sericulture industry by better resource
management. Abs. MBC-74, p. 227.

Proceedings of National symposium on crop Pathosystem interactions under
aberrant weather and perspectives for crop health management. 24-25™ October,
2013, Central Rainfed Upland Rice Research Station, Indian ICAR, Hazaribag,
Jharkhand.

1. Maji, M. D., Dutta, S. K., Maji, C. and Nirmal Kumar, S. (2013). Role of weather

conditions in the development of brown leaf rust (Peridiopsora mori) diseases of
mulberry (Morus sp.) under subtropical hills of Kalimpong. Abs.No. O.L. 1.05, p. 8.

5. Proceedings of National Symposium on application of Clay Science in Agriculture,
Environment and Industry Regional Centre, NBSS & LUP, Delhi held on 27-28™
September, 2013.

1. Ram, R. L., Maji, C., Ahmed, N., Bindroo, B. B and Nirmal Kumar, S. (2013).

6.

Characterization, Classification and Mineralogy of Benchmark soils of Kalimpong
hills under mulberry farming. Abs. No. T-3/6. p.35.

Proceedings of National Conference on Bio-diversity and Ecological Sustainability
held at Puri Odisha during 15-16"™ February, 2014.

1.

Babu, A. M., Jalaja S. Kumar, Chikkanna and Bindroo, B. B. (2014). A
comparative anatomical study on the development of the root-knot
nematode, Moloidogyne incognita in the roots of two mulberry varieties with
varying disease tolerance. Abs. p. 16.

Tewary, P. K., Misra, A. K., Ghosh, M. K. and Nirmal Kumar, S. (2014). Effect of
plant growth promoting Rhizobacteria (Pseudomonas fluorescens) strain on leaf
quality and quantity improvement of mulberry. Abs. p. 72.

Proceedings of National Seminar on “Emergent Conservation of Bio-diversity
Void of Sustainable Vision is a Threat to Mankind” on 22nd and 23" May, 2013
organized by Department of Zoology, Nabajyoti, College, Kalgachia, Assam.

1.

Choudhury, B. N., Pachuau, L., Ahmed, M., Lalfelpui, R. and Biswas, T. K.
(2013). Prospect of Eri culture in Mizoram and scope for sustainability.
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8.

10.

10.

Proceedings of National conference on Recent advances in Modern biology and
Sericulture for women empowerment and rural development during 24-26™
October 2013 at Thalaghattapura, Karnataka, Bengaluru— 560 062

1. Choudhury, B. N., Pachuau, L., Das, R., Bindroo B. B. and Lalfelpuii R. (2013).
Evaluation of Mulberry based vegetable intercropping system for additional income
in Mizoram condition.

Proceedings of National seminar on Recent Advances in Natural Products
Research during 29" November to 1% December, 2013 at Pachhunga University
College. Aizawl.

1. Esther, L., Gurusubramanian, G., Lalfelpuii, R., Senthil Kumar, N. and Pachuau, L.
(2013). Wild silk producing insects (Lepidoptera: Saturniidae) of Mizoram — their
potential and prospects.

Proceedings of National Conference on recent advances in modern biology &
Sericulture for Women Empowerment and Rural Development, held on 24™ to
26™ October 2013 at Karnataka State Sericulture Research and Development
Institute, Bangalore.

1. Das, R., Dutta, P., Choudhary, B. N. and Singh, R. (2013). Present status of uzi
fly, exorista bombysis (Louis) (Diptera; Tachinidae): Incidence on Muga Silkworm,
Antheraea assamensis helfer ( Lepidoptera : saturnidae) in upper Assam. p. 98.

2. Das, R., Rajkhowa, G., Choudhary, B. N. and Mech, D. (2013). Role of Self Help
Group in women Empowerment through muga and eri culture in Assam. p. 131.

Proceedings of All India Rajbhasha Sangosthi DRDO, Tejpur, held on 15"
January 2014 at Tejpur, Assam.

1. Roy Choudhuri, S., Chakrabarty, D., Chaudhury, B. and Nirmal Kumar, S. (2014).
Shahatoot Resham Keet (Bombyx mori L.) ka ek matra parposhi podha manav jiban
ka iska arthik mahatva. p.22.
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10. RESEARCH PROJECTS AND PROGRAMMES
Total: 58 (22 Projects + 5 Pilot study + 31 Prog.)
Projects: 22
S| Code Title PI
1. PIB Development of cold tolerant mulberry genotypes for |M. K. Ghosh,
3424 sub-tropical plains. (Jan., 09 to Dec., 15) Sci-D
2. PPS Studies on micronutrients for sustained high |R. Kar, Sci-D
3435 productivity of quality mulberry in Eastern and North-
Eastern India. (Collaboration with 4 RSRSs) (Jan., 10
to June, 13) (Concluded)
3. PPS- | Terrestrial carbon sequestration for sustained high |R. Kar, Sci-D
3452 productivity of quality mulberry. (July, 11 to June, 15)
4. PIG Development, validation and utilization of SCAR |S. Nirmal
3441 marker(s) for Powdery Mildew (Phyllactinia corylea) | Kumar, Sci-D
(DBT) | resistance in mulberry. (In collab. with CCMB,
Hyderabad). (Oct., 09 to Aug., 13) (Concluded)
5. (DBT) | Development of DNA marker based genetic linkage |R. Banerjee,
map of mulberry and QTL analysis for agronomically |Sci-D
important Planta traits (Mar.,, 11 to Feb., 14)
(Concluded) R. Banerjee, Sc-D
6. MOE- | Yield gap in mulberry sericulture — A study in North- |M. Pamehgam,
3459 Eastern region of India (Oct.,11 to April, 14) Sci-D
7. ARE Biology and feeding efficacy studies of Scymnus |M. Patnaik,
3464 pallidicolli (Mulsant) for the eco-friendly management |Sci-C
of pink mealy bug, Maconellicoccus hirsutus (Oct., 11
to Sept., 13) (Concluded)
8. AlB Development of region specific bivoltine breeds | N. Suresh
3466 suitable for highly fluctuating and seasonally variable | Kumar, Sci-D
climatic conditions of Eastern and North-Eastern India
(Aug., 11 to Dec., 16)
9. PIP Screening of early sprouters and late senescence | A. K. Misra,
3469 | mulberry variety with better leaf yield and quality | Sci-C (upto
under low temperature condition (Nov., 11 to Oct., 14) | S¢Pt-13) P. K.
Tewary Sci-D
(w.e.f. Oct., 13)
10. AlIP Standardization and determination of temperature | A.K.Saha,
3472 tolerance potentiality in different developmental stages | Sci- D

of silkworm , Bombyx mori L. (Sept., 11 to Aug., 14)
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oL | Code Title PI
11. AIE Evaluation of elite bivoltine silkworm germplasm under | M. K. Singh,
3454 different agro climatic conditions: All India Silkworm | Sci-D
Germplasm Evaluation Programme Phase-1I". (Sept.,
11 to Aug., 14)
12. AIB Development of high temperature and high humidity N.Suresh
3496 tolerant bivoltine breeds of silkworm (Bombyx mori L.( | Kumar,
June., 12 to May.,15) Sci-D
13. AIB Development of silkworm of silkworm (Bombyx mori | G. K.
3480 L) breeds from a gene pool with higher genetic | Chattopa-
plasticity. (Sept., 12 to Aug., 16) dhyay, Sci-C
14. CSS Forewarning of Mulberry diseases of Eastern and North | S .K. Datta,
2107 Eastern India.( Sept., 12 to Aug., 17) Sci-D
15. AIB Post Authorization Trials of Silkworm Hybrids in | N. Suresh
3491 Eastern & North-Eastern India.(Sept., 12 to Dec., 14) Kumar,
Sci-D
16. PIB Development of high yielding mulberry varieties using | Jalaja S.
3479 physiological growth parameters as markers for | Kumar,
selection. (Oct., 12 to Sept., 16) Sci-D
17. PPF Decision support system initiative through impact | Monica
3487 assessment of agro-climate on foliage yield of mulberry | Choudhuri,
(Morus sp) for climate resilient sericulture in Eastern | Sc-C
India.(Oct., 12 to Sept., 13) (Concluded)
18. PIB Evaluation of mulberry varieties suitable for low in put | M.K.Ghosh,
3481 | soils (Jan., 13 to Dec., 17). Sci-D
19. PPA Evaluation of field level performance of Vishal | S.K.
3499 | mulberry variety in different locations under irrigated | Mondal,
conditions in West Bengal ( Apr., 13to Mar., 18) Sci-D
20. APS Studies on the environmental effect on P1 rearing, its | T. Datta
3497 | graining performance followed by commercial rearing | (Biswas),
of silkworm Bombyx mori L., during unfavorable | Sci-D
seasons of West Bengal. ( May, 13 to April, 15)
21. AIB Development of high temperature and high humidity | A.K.Verma,
3501 | tolerant bivoltine breeds of silkworm (Bombyx mori L.) | Sci-C,
Brreds with high shell percentage and hifh neatnes of
silk filament. (July,13 to June,16)
22. PIB Development of drought tolerant mulberry variety for | M.K.Ghosh,
3505 rainfed sericulture. (Jan.,14 to Dec.,19) [Collaborative | Sci-D

project with CSGRC, Hosur]
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Pilot Study: 5

Sl CODE TITLE PI

No. No.

23. BAR Formulation of broad spectrum room disinfectant for | S.

(PS)002 | silkworm disease management. (Aug., 11 to July,13) | Chakraborty,
(Concluded) Sci-C
24. BPR Identification of DNA markers associated with |R. Banerjee,
(PS) 003 | Bacterial Leaf Spot resistance in mulberry (Morus spp.) |Sci-D
((April., 13 to March,15)

25. BAR Testing of immunogens for prevention of silkworm | S.

(PS) 004 | diseases in Bombyx mori L. (July,13 to June,14) gh_a(k:raborty,
Ci-

26. B-JRH | Identification of productive Multi X Bi hybrids for | T.K.

(PS) 005 | plains of NE states of India through development of | Biswas,
improved multivoltine breeds of silkworm, Bombyx | Sci-D
mori L utilizing local indigenous strains. (April,13 to
May,14)

27. PS Development of multivoltine Congenic /NIL breed of | G. K.
silkworm (Bombyx mori L.) through introgression of ‘Id’ | Chattopa-
gene. (April, 13 to March, 14). dhyay, Sci-C

Programmes: 31

Sl.| CODE TITLE Pl

No. No.

28. | BPR (P) | Development of weather based forecasting models for | S. K.

021 mulberry pests. (Collaboration with 3 RSRSs & 2 | Mukhopadh
RECSs) (Apr., 05 to Dec., 10; Extn. up to Dec., 15) yay, Sci-D

29. | BPP(P) | Evaluation of soil fertility for sustained production of | R. Kar,

020 quality mulberry leaf in Eastern India under long-term | Sci-D
fertilization. (Jul., 05 to Jun., 10; Extn. up to Dec., 15)

30. | AICEM | All India Coordinated Experimental Trail for Mulberry | M.K.Ghosh,

(Ph-111) | (AICEM)- Phase IIl, (A prog. of C.O., Bangalore) | Sci-D

(April, 11 to June, 15)
31. | BPI(P) | Maintenance of mulberry germplasm bank at CSR&TI, | M.K.Ghosh,
025 Berhampore (W.B). (Jan., 14 to Dec., 19) Sci-D
32. BPP Production of Azotobacter (Nitrofert.). Continuous S. Rajaram,
(RP) 001 Sci-D
33. BPP Production VA- Mycorrhiza (Phosphofert) Continuous S. Rajaram,
(RP) 002 Sci-D
34, BPR Studies on the field efficacy of selected dose of | M.V Santha
(VP) 006 | insecticide in whitefly management (July, 11 to June, | Kumar,
13) (Concluded) Sci-D
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Sl. Code No Title Pl
No '
35. | B-RNC | Validation trial of package of nutrient under rainfed | Ghanshyam
(VP) 007 | condition (RSRS, Ranchi) (Oct,11 to Oct.,13) | Singh,
(Concluded) Sci-D
36. | B-KPG | Muga seed multiplication prog.: Raising of Muga| M. D. Maji,
(P) 006 | host plantation at RSRS-Annex, Kalimpong (As per| Sci-C
the Central Office Letter no.:CSB-65/1/2004-05/TS-| (RSRS,
4/ Dated 16-10-09.). (Nov., 09 to March, 14) Kalimpong)
37. | BAI(P) | Establishment of molecular IDs for the mulberry | S. Sree Kumar,
007 silkworm breeds (Bombyx mori ) evolved by | Sci-D
CSR&TI, Berhampore (Jul., 11 to Jun., 13)
(Concluded)
38. | BAI(P) | Studies on the reelability of multivoltine hybrid | N.B. Kar,
014 cocoons during adverse climatic conditions in | Sci-D
Eastern & North-Eastern region. (July, 11 to March,
14) (Concluded)
39. | B-KPT |Assessment of fertility status of mulberry growing | S.K. Mishro,
(P)017 |soils in selected Seri-village of Koraput for | Sci-C
appropriate fertilizer management. (Jan., 12 to Dec., | (RSRS,
13) (Concluded) Koraput)
40. | B-RNC |Assessment of fertility status of mulberry growing | Ghanshyam
(P) 018 |soils in selected Seri-village of Ranchi for | Singh,
appropriate fertilizer management. (Jan., 12 to Dec., | Sci-D
13) (Concluded) (RSRS, Ranchi)
41. | B-JRH | Assessment of fertility status of mulberry growing | S. N. Gogoi,
(P) 019 | soils in selected Seri-village of Jorhat for | Sci-D
appropriate fertilizer management. (Jan., 12 to | (RSRS, Jorhat)
Dec., 13) (Concluded)
42, BAI Maintenance of multivoltine and bivoltine | G. K.
(RP) 003 | germplasm. (Continuous) Chattopadhyay,
Sci-C
43. | B-KPG | Improvement of rearing technology for autumn | R. Bhutia,
(P) 015 | crop in Sub-Himalayan region. (Aug., 12 to Jan., | Sci-D  (RSRS
14) (Concluded) Kalimpong)
44. | BAI (P) | Screening and identification of bivoltine breeds for | N. Suresh
008 Eastern and North-Eastern India. (Aug.,11 to March, | Kumar,
13) Extended 1 year upto March., 14. (Concluded) | Sci-D
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Sl. .
No Code No. Title Pl
45, BPP Field evaluation of plant growth regulator | P.K. Tewary,
(VP) 008 | combination for improvement of quality leaf yield of | Sci- D
mulberry especially under cold stress condition
(Dec.,11 to Nov.,12) Extended 1 year upto Nov.,13.
(Concluded)
46. | BPP(P) | Optimum requirements of irrigation water and its | S. Rajaram,
023 management s for sustainable leaf productivity in | Sci-D
high yielding mulberry garden under West Bengal
conditions. (May., 13 to April., 14)
47. | BAR (P) | Identification of pathogens causing Gattine like | Z. Hossain,
024 disease in the silkworm Bombyx mori L. (July,13 to | Sci-C
Dec.,14)
48. BAI Silkworm disease monitoring of seed and | S.Chakraborty,
(RP) 006 | commercial crop rearing of West Bengal. (April,13 | Sci-C
to May,14)
49. | B-KPG | Monitoring of silkworm diseases in Kalimpong hill. | U.K.Bandyopadh
(RP) 007 | (April,13 to May,14) yay, Sci-D
50. | B-KPG | Maintenance of Bivoltine silkworm germplasm | R.Bhutia, Sci-D
(RP) 008 | breeds. (April, 13 to May,14)
51. | B-JRH | Survey and survillance of mulberry and silkworm | M.Pamehgam,
(RP)009 | pests and diseases of N.E.states. (Oct.,,13 to | Sci-D
Sept.,14) Routine activity.
52. | B-KPG | Survey and survillance of mulberry and Silkworm | S.Chatterjee, Sci-
(RP)010 | diseases & pest in Kalimpong hills. (Oct.,13 to | C
Sept.,14) Routine activity.
53. | BPI(P) | Popularization of water logged tolerant mulberry | P.K.Tewary,
026 variety C-2028 (Feb.,14 to Jan.,17) Sci-D
54, BAR “Ghar Sodhan” — a fumigant room disinfectant for | S.Chakraborty,
(VP) 009 | silkworm disease management. (Jan.,14 to Dec.,14) | Sci-C
55. | B-KPG | Multiplication and supply of SK6 x SK7 dfls to | M. D. Maji,
(RP) 011 | Sikkim and plain areas (Routine programme) Sci-D
56. BAR Survey and surveillance of silkworm diseases in | S. Chakraborty,
(RP) 005 | traditional Sericultural districts of West Bengal | Sci.-C
(April, 13 — March, 14) (Routine prog.)
57. | B-RNC | Survey and surveillance of disease and pest of | M. Alam,
(RP) 004 | mulberry and silkworm (April, 13 to March, 14) | Sci-D
(Routine programme).
58. BPP Validation of E3 WM (Efficient Economic Eco- | S.Rajaram,
(VP)015 | friendly Weed Mower) at nested units and farmers’ | Sci-D

field level. (Oct., 13 to Mar., 15).
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11. CONSULTANCY & OTHER SERVICES RENDERED

A. Filed Indian Patent for ‘Sericillin® — a silkworm bed disinfectant through
NRDC New Delhi (Ref: IPR/11082-L/2012 dt.18-5-12) through R.K.Dewan
& Co (Ref: 650 / Kol / 2012 dated 11.06.12). Commercialization and further
development of ‘Sericillin’ has been done based on the Agreement Deed
executed between this Institute and NRDC, New Delhi (vide letter No.
NRDCHQ / AS/ RG/ 225B10 / 101464 / 2013 dated 18.02.13). The product
has been published in Indian Patent Journal on 13.12.13. Two entrepreneurs
have also purchased License from NRDC, New Delhi. The technology has
been released to the party after completion of 3 days trainings at this
Institute in this year.

B. Right to information Act, 2005:

Sl Date of Compliance

N request (vide letter No.)

0

1 | 08/04/2013 CSB/CSR&TI/PMCE/R-38/ 2013-14/128
dated 24.10.2013

2 - CSB/CSR&TI/PMCE/R-38/ 2013-14/ 1656
dated 3.05.2013

3 | 12/06/2013 & | CSB/CSR&TI/PMCE/R-38/ 2013-14/311
22/07/2013 dated 21/22.06.2012 CSB/CSR&TI/PMCE/R-38/
2013-14/311 dated 21/22.06.2012
CSB/CSR&TI/PMCE/R-38/ 2013-14/ 7576
dated 10.09.2013

CSB/CSR&TI/PMCE/R-38/ 2013-14/ 7811
dated 18.09.2013

CSB/CSR&TI/PMCE/R-38/ 2013-14/ 9361

dated 24.10.2013

4 | 2/08/2013 CSB/CSR&TI/PMCE/R-38/ 2013-14/6674
dated 26.08.2013

5 | 13/01/2014 CSB/CSR&TI/PMCE/R-38/ 2013-14/13916-18
dated 31.01.2014
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12. INSTITUTE RAC/IBSC /RC /EOM/ RRAC: MAIJOR
SCIENTIFIC RECOMMENDATIONS

Place RAC IBSC RC EOM RRAC
CSR&TI, 12-13/08/2013 | 14/06/ 30/09 & | 15-16/ -
Berhampore & 2013 & 01/10/2013| 05/2013
6-7/03/2014 | 14/03/2014
RSRS, - - 13/12/2013 | 13/12/2013| 17/06/2013 &
Kalimpong 25/01/2014
RSRS, - - 07/11/2013 | 07/11/2013| 04/07/2013 &
Koraput 18/02/2014
RSRS, Jorhat - - 20/09/2013 | 21/09/2013| 27/06/2013 &
01/03/2014
RSRS, - - 20/12/2013 | 21/12/2013| 29/08/2013 &
Ranchi 25/02/2014

Major Recommendations:

A. Research Advisory Committee:
1. 38™ meeting held on 12" - 13" Aug., 2013.

& RSRSs in coordination with DoT (Seri)/ DoS should put more efforts to meet
the requirements of specific region.

& |nstitute should have equal share of work load for collaborative projects to
avoid dominance of either ends.

@ Qutcome of each concluded project should be followed-up properly for its
best utilization.

2. 39" meeting held on 6™ - 7" March, 2014.

@ Each division should have its own mandate based on which projects should
be formulated considering the interest of the stakeholders.

& Improve the quality of silk and reduce the cost of production and improving
the productivity.

& Scientists have to take advantage from the funding agencies. Collaborations
with University are also essential. RSRSs should have to come forward to
formulate projects on regional problems.

{Suicson™
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B. Institute Biosafety Committee (IBSC):

1. 1% meeting held on 14™ June, 2013 held at CSR&TI, Berhampore, West
Bengal.

& Finalization of Action Plan for testing of transgenic “Nistari” and “CSR2”
silkworm hybrids.

@ Multi-location study of transgenic silkworm along with preparedness of
containment facility.

& Creating the required environment testing of transgenic hybrids. Necessary
proposal to send to APSSRDI, Hindupur for funding.

2. 2" meeting held on 14™ March, 2014 at CSR&T]I, Berhampore, West Bengal.

& Preparedness for containment facilities at the Institute for transgenic
silkworm testing.

& Finalization of Action Plan for testing of transgenic “Nistari” and “CSR2”
silkworm hybrids.

C. Research Council:

(i) 39" meeting held on 30™ Sept. and 1% Oct., 2013.

& For documentation/ financial implication of every prog., Code No. should be
obtained.

@ The Divisional Heads of the Institute should regularly update the
achievements in the Institute website.

& The RSRSs should develop their own database and upload the updated
information in the respective websites.

& RSRSs to put efforts for “Accreditation of ISO 9001:2008 at RSRSs”,
immediately.

@ The concerned PI/ scientist of the project, prog. pilot study should maintain
the project, prog., pilot study documents / ledgers properly.

D. Regional Research Advisory Committee (RRAC):
A. RSRS, KALIMPONG:
1. Meeting held on 17" June, 2013 at Siliguri, West Bengal.

% Regarding selling of Bivoltine cocoons produced in Sikkim to the DoT
(Seri), Kalimpong, the AD, DoT (Seri), Kalimpong was suggested to chalk
out the programme in consultation with RSRS, Kalimpong and matching
with the rearing programme of DoS, Sikkim so that the bivoltine cocoons can
be easily used for production of hybrids in plains of West Bengal.

@ RSRS, Kalimpong to take necessary action for preparation of Bio-fertilizers
on a small scale at RSRS Kalimpong with the help of NBU, Siliguri.
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Higher doses of micronutrients being toxic to silkworm, critical limit of
micronutrients and thereby individual micronutrient studies are necessary.
Zinc sulphate, should be added along with 50% dose of lime to avoid
scorching the leaves.

Regarding opening of a separate Muga Unit at Sikkim proposal may be sent
to CSB, Bangalore.

To meet the demand of basic seed of muga, assistance is needed.

Emphasis may be given on introducing the intercrops in the Muga plantation.

Meeting held on 25™ Jan., 2014 at Siliguri, West Bengal.

Performance of SK6 and SK7 was encouraging in the Darjeeling and Sikkim
hills. Therefore, DoT (Seri.), West Bengal and DoS, Sikkim to promote SK6
and SK7 bivoltine silkworm rearing in Darjeeling and Sikkim Hills to meet
the demand of bivoltine seed cocoons for the plains of West Bengal.
Development of Muga Sericulture in Darjeeling Hills as well as Terai region.
CSR&TI, Berhampore to arrange supply of quality muga dfls from P4 Farm
under MSSO, Guwahati for seed crop rearing in Kalimpong hills for better
performance.

Analysis of soil of DoS, Sikkim Farms and Farmers field for better integrated
nutrient management of soil to optimize quality leaf production.

B. RSRS, KORAPUT:
1. 14™ Meeting held on 4™July, 2013 at Conference Hall of RSRS, Koraput

(Odisha).

To take a prog. on high bush and tree type mulberry plantation under rainfed
condition of Odisha at 3-4 State Mulberry Demonstration Farms (MDFs) as
there is immediate need to shift to tree cultivation in view of emerging
prospects of bivoltine in the state.

REC, Deogarh/ RSRS, Koraput was advised to emphasis on mass disinfection
and use of bed disinfectants to stabilize the cocoon yield and extend necessary
technical guidance to the farmers of Subarnpur Mulberry Park, Sonpur.

. 15™ Meeting of held on 18" Feb., 2014 at Conference Hall of RSRS,

Koraput (Odisha).

Field applicability, productivity vis-a-vis investment in as unit area should be
given due consideration while formulating projects.

Yield gap analysis at farmers’ level should be done effectively before.
developing/ implementation of the technologies and fine tuning there-on.

Bio assay studies on the use of sulphatic fertilizer on silk quality.

Collection of soil samples of all the sericulture farmers and analysis of the
soil samples.

S
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C.

RSRS, JORHAT:

1. 15™ Meeting held on 27" June, 2013 at Conference Hall of RSRS, Jorhat,

&

Assam.

Identify the new core areas of research. Discuss with DOS, Assam regarding
quantity of dfls required, technology demonstration programmes and training
to the stakeholders/ staff and coordinate with RO, Guwahati for smooth
functioning.

Hybrids from outside region are to be tested at farm level before releasing to
the field. Formulate the collaborative projects on micronutrients.

Development model mulberry farms/ demonstration centers to encourage the
farmers to take up mulberry sericulture. Assam may identify the place and
RSRS can develop MDC.

Arrangement of training for the farmers.

One year research programme on pruning and rearing schedule (late summer
& late autumn) for Mizoram state, in coordination with DOS, Mizoram.
Extension & Training programmes should be organized in coordination with
Krishi Vigyan Kendras (KVK) at different locations of N.E. region.

16" Meeting of held on 1% March, 2014 at Conference Hall of RSRS,
Jorhat, Assam.

RSRS, Jorhat to play a pivotal role for mulberry in North -East region and
cater to the needs of the region, the productivity gap at farmers and institute
level have to be identified and reduced.

Provide training to the reelers of the region.

Popularization of CRC concept and systematic plantation among the farmers
of Nagaland to be taken up with the active technical support of the CSB.
College of Sericulture is being established at Titabar in collaboration with
AAU & DoS, Assam, RSRS, Jorhat should assist in the development and
formulating the course curriculum.

New technologies developed should must be disseminated to the field
immediately for the benefit of the farmers.

The Joint Director (DoS) Nagaland, requested for the supply of dfls locally.

D. RSRS, RANCHI:
1. 15™ Meeting held on 29™ Aug., 2013 at CTR&TI Conference Hall,

Ranchi, Jharkhand.

While taking the feedback of field problems, it was suggested the farmers to
use Serichlor/ Seritech and Sericilin for high cocoon production.

Proposal for CDP project to CSB through the CSR&TI for implementation
and CDP provisions should be circulated among the farmers/NGOs. Assistant

S
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Director, RO, CSB, Patna suggested to incorporate disinfection agents in the
project submitted by DoS, Jharkhand.

16™ Meeting held on 25™ Feb., 2013 at CTR&TI Conference Hall,
Ranchi, Jharkhand.

Intercropping in mulberry plantation should be done for additional income by
the farmers.

DoS, Jharkhand should take initiative for fixing of cocoon price for mulberry
and cocoon produced by the farmers in the state may be purchased by them.
Bulk quantity of cocoons produced by the farmers may be sold to the reelers
of Malda, West Bengal.

C. EXTENSION OFFICERS’ MEETING:

1.

w

E.O. meeting held at RSRS, Kalimpong on 13/12/2013 at RSRS Farm of
Kalimpong.

It was suggested to collect the rearing data of the dfls (SK6 x SK7) supplied
by the station at farmers level.

It was suggested to implement MGNREGA scheme immediately.

It was suggested to ensure the distribution of chawki worms through DoT
(Seri.), Kalimpong.

E.O. meeting held at RSRS, Jorhat on 20/09 to 21/09/2013 at RSRS,
Jorhat, Assam.

A fair amount of technical innovations are available. These interventions need
to be placed within the broader social context in order to enhance their social
acceptability and implementation.

Studies of traditional resource management and production systems are
required as a basis for identifying constraints and prioritizing resources.

E.O. meeting held at RSRS, Ranchi, Jharkhand 21/12/2013 at Nagri.

It was decided to send the lists of actual farmers/ Directory of farmers
alongwith their mulberry acreage immediately.

It was suggested to report the crop yield with maximum and minimum range
at farmers’ level with the percentage of failure, if any.

The benchmark of crop yield to be standardized.

E.O. meeting held at RSRS, Koraput on 07/11/2013 at Bhubaneswar,
Odisha.

It was suggested to submit one page concept note on project proposal
based on the regional problems both for mulberry and silkworm.

Cluster Promotion Programme to be implemented in such a way that in
mulberry sericulture becomes viable with three crops.

S
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13. PARTICIPATION OF SCIENTISTS IN WORKSHOP / SEMINAR/

SYMPOSIUM/ CONFERENCE

13.A. International
13.A.1. Abroad: NIL
13. A.2.In the country

Sl Workshop/Seminar/Symposium/ Conference Period Scientists

No.

1. “XXXIII International Congress on Integrated 19-21" Monica
Decentralized Planning: Geospatial Thinking, ICT | Sept., 2013 | Chaudhuri,
and Good Governance”, Regional Remote Sensing Sci-C
Centre, Jodhpur, Rajasthan.

2. “International Conference on Harmony with 11-13" M. D.
Nature in Context to Ecotechnological Intervention | Nov., 2013 | Maji,
and Climate change” (Harmony-2013), D. D. U. Sci-C
Gorakhpur University, Gorakhpur, Uttar Pradesh.

3. “International ~ Conference on  Biodiversity, 30-31% R.Banerjee,
Bioresources and  Biotechnology” Mysore, | Jan., 2014 | Sci-D and
Karnataka. S.Chattopa-

dhyay, Sci-
D

13.B.1. National

1. “National Conference on Recent trends 27- 28" M. V. Santha
in Life Sciences with reference to | Sept., 2013 | Kumar,
biotechnology and applied Zoology”, Sci-D
Yashwantrao Chavan College of
Science, Karad, Maharashtra.

2. “Recent Advances in Modern Biology 24-26" M. V. Santha
&  Sericulture for women and Oct., 2013 Kumar, Sci-D, T.
empowerment and rural development”, Datta (Biswas),
KSSRDI, Bangalore, Karnataka. Sci-D, S.

Chakrabarty, Sci-C,
S. Sreekumar, Sci-
D, Subhra Chanda,
Sci-D and B. N.
Choudhury, Sci-D.

3. “National Symposium on application of | 27-28"Sept., | R. L.Ram, Sci-B
Clay Science in Agriculture, 2013
Environment and Industry”, Regional
Centre, NBSS & LUP, Delhi.

S
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Sl Workshop/Seminar/Symposium/ Period Scientists

No. Conference

4. “National Symposium on Crop pathosystem | 24-25" Oct., | M. D. Maji,
interactions under aberrant weather and 2013 Sci-C
perspectives for crop health management”,

Central Rainfed Upland Rice Research
Station, ICAR, Hazaribag, Jharkhand.

5. “National seminar on Recent Advances in | 29™ Nov -1 | L. Pachuau,
Natural Products Research”, Pachhunga | Dec., 2013 | Sci.--B
University College. Aizawl.

6. “National Conference on Sericulture for 29- 31° D. Das,
Livelihood Security”, College of Sericulture, Jan., 2014 | Sci.-C and
Chintamani, Karnataka. N. Suresh

Kumar, Sci-
D.

7. “National Conference on Bio-diversity and 15-16" P. K.

Ecological Sustainability”, Puri, Odisha. Feb., 2014 | Tewary, Sci-
D &A. M.
Babu, Sci-D

8. “National seminar on Management of Natural 6-7" B. N.
Resources for Sustainable Development: | Mar., 2014 | Choudhury,
Challenge and opportunities”, Mizoram Sci-D
University, Aizawl, Mizoram.

9. | “National seminar cum workshop on 10-11" B.N.
sericulture industry and its role in socio- | Aug., 2013 | Choudhury,
economic upliftment in rural society”, BTC, Sci-D
Kokrajhar. Assam.

10. | “National Seminar on Emergent Conservation 22- 23" B. N.
of Bio-diversity Void of Sustainable Vision is May, 2013 | Choudhury,
a Threat to Mankind”, Department of Sci-D
Zoology, Nabajyoti, College, Kalgachia,

Assam.

11. | Workshop “Paharma Resham Khetiko | 26.02.2014 | Scientists,
Bikas Sambandhi  Songosthi  Ebong RSRS,
Karyasala” under CDP (2013-14) organized Kalimpong.

by DoT (Seri.), Govt. of West Bengal at
Kalimpong.

T

S
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Sl. Workshop/Seminar/Symposium/ Period Scientists
No. Conference
12. | Participated in the JICA Krishi Utsab | 02.05.2013 -do-

held at the compound of Dr. Grahams
Home, Kalimpong, Darjeeling, West
Bengal.

13. | Participated with an Exhibition stall in | 05.06.2013 to -do-
the SILK MARK EXPO organized by 10.06.2013
Silk Mark Organization of India,

Corporate Office, Bangalore at City
Garden Hall, Siliguri, West Bengal.

14. | A Resource Development Programe | 5" to 11" | Scientist of REC,
was organized at Agartala from Feb., 2014 | CSB, Agartala.
Twenty five Trainees participated in
the prog.

T

S
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14. WORKSHOPS / SEMINARS / SUMMER INSTITUTES/ RKM
AND FARMERS'DAYS ORGANIZED

14.1. INSTITUTIONAL BIOSAFETY COMMITTEE (IBSC) organized
by CSR&TI, Berhampore:

The Institutional Biosafety Committee (IBSC) of the Institute organized
its 2" meeting at the Institute on 14™ March, 2014. Dr. S. Nirmal Kumar,
Director and Chairman, IBSC, CSR&TI, Berhampore in his introductory remarks
informed that containment facilities have been made available at the Institute and
testing of transgenic silkworms will be taken up in two phases i.e., first phase at
the Institute and second at the farmer’s field. The members discussed on the
preparedness for containment facilities at the Institute for transgenic silkworm
testing and finalization of action plan for testing of transgenic “Nistari x (SK6 x
SK7)” silkworm hybrids. The IBSC members and Dr. Raju, Director, APSSRDI,
Hindupur, special invitee expressed their heartiest cooperation for successful
testing of transgenic silkworms at the Institute. Dr. R. K. Bhadra, DBT nominee
& Senior Principal Scientist, Infectious Diseases and Immunology Division,
IICB, Kolkata, West Bengal, Dr. R. K. Sanyal, Bio-safety Officer & Asst. Chief
Medical Officer of Health, Murshidabad, Govt. of West Bengal, Dr. R. Banerjee,
Sci-D, Dr. G. K. Chattopadhyay, Sci-C, internal expert members, IBSC, and Dr.
P. J. Raju, Director, APSSRDI, Hindupur and Dr. V. Sathyavathi, Scientist,
CDFD, Hyderabad as special invitees were the other participants of the meeting.

14.2. Resham Krishi Mela organized by CSR&TI, Berhampore at
Rampurhat, Birohum (W.B.)

A Resham Krishi Mela was organized by CSR&TI, Berhampore at
Municipal Ground, Rampurhat (Birbhum) on 21% January, 2014. Sri Ashis
Banerjee, Parliamentary Secretary, Govt. of West Bengal was the Chief guest of
the event. Sri Ratneswar Roy, SDO Rampurhat as representative of the district
Magistrate, Sri Aninda Kumar Saha, Vice-Chairman Rampurhat Municipality,
Dr. K. Mandal, Scientist-D, ZSSO Malda, Dr. S. Kole, DD, DoT(Seri) Birbhum,

gy
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Mr. S. Das, DD, DoT(Seri) Malda and Mrs. Kaveri Mitra, AD-DoT(Seri)
Rampurhat and Dr. S. Nirmal Kumar, Director, CSR&TI, Berhampore &
Convenor of the Resham Krishi Mela, 2014 were among the other dignitaries
present in the occasion. Highlighting the progress achieved in sericulture as well
as live demonstration on reeling, an exhibition was also displayed over there. An
Impact Assessment of the Resham Krishi Mela was done for the first time through
intricate discussion with the farmers and filling up of structured questionnaire.
The data generated were later analyzed to schematize future course of action, for
extension of scientific - sericulture in a major way. A total of 1006 participants
from different districts of West Bengal and Jharkhand took part in the Mela and
made the program a grand success.
51 | A
ly’”-’&ii:!

14.3. Resham Krishi Mela organized by RSRS, Kalimpong

A Resham Krishi Mela was organized on 24" January, 2014 at
Rabindra Bhanu Mancha, North Bengal University Campus, Siliguri, Darjeeling
with a view to disseminate new technologies to the seri farmers of Darjeeling and
Sikkim hills and Terai region. Prof. S. K. Das, Vice Chancellor of North Bengal
University, Siliguri was the Chief Guest of the function. Prof. B. N. Chakraborty,
Dept. of Botany, North Bengal University, Siliguri, Sri B. K. Mukherjee, Addl.
Director, DoT (Seri), West Bengal, Sri H. P. Rai, Addl. Director, DoS, Sikkim
and Dr. S. Nirmal Kumar, Director, CSR&TI, Berhampore were the other
dignitaries participated the function. Dr. S. Nirmal Kumar, Director, CSR&TI,
Berhampore emphasized for rearing of SK6 X SK7 at Darjeeling and Sikkim
hills to increase cocoon productivity and also income of the stake holders. He
also advised to develop community chawki rearing centre to ensure better
productivity of bivoltine cocoon. On this occasion, two pamphlets “Package of
practices of mulberry plantation for subtropical hills” (English & Nepali version)
and “Root mealy bug and its management” (English & Nepali version) were
released. A total number of 132 farmers participated in the mela.
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RSRS, Kalimpong jointly with the
DoT(Seri.), W.B. at Kalimpong organized a
Vichar Gosthi on 26.02.2014 with 75
farmers from 17 villages of Kalimpong
with a view to disseminate the latest
technologies on sericulture for the
development of the farming community.
The Vichar Gosthi was inaugurated by Col.
| Ramesh Aloy, Deputy Chief Executive,
- GTA. The other participants of the occasion
were Prof. Kalyan Dewan, Executive
»1 Sabhasad, GTA, Sri. B.T. Lepcha, Deputy
* Magistrate, W.B., Sri Gopal Ruchel,
. Sabhasad, GTA, N. Rizal, Asst Director,.
DoT (Seri). Kalimpong, W.B., Smt. C.
Maji, Sci-D, RSRS, Kalimpong and the

other scientists of RSRS, Kalimpong.

14.5. Resham Krishi Mela was organized by RSRS Ranchi,
Jharkhand.

A Resham Krishi Mela was also organized by RSRS Ranchi, Jharkhand
on 20" December, 2013 at CTR&TI campus, Nagri, Jharkhand. Ram Krishna
mission also attended the mela and a total of 713 farmers were educated on
mulberry sericulture.
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14.6. Resham Krishi Mela organized by RSRS Jorhat, Assam.

A Resham Krishi Mela on mulberry sericulture was organized by RSRS
Jorhat, Assam at its own premises on 28" March, 2014. The function was graced
by Prof. Pranab Talukdar, AAU, Jorhat as chief guest, Dr. Utpal Baruah,
Principal Scientist, NBSS & LUP, ICAR, Rowriah, as guest of honour, Dr D. P.
Khanikar, Prof. & Head, Sericulture, Assam Agriculture University, Jorhat & Sri
Probin Das, Joint Director, DoS, Upper Assam, Jorhat as special guest and
presided over by Sri T. K. Biswas, Sci-D. About 210 mulberry sericulture farmers
from the Jorhat, Golaghat and Sivasagar district of Assam participated in the
mela. An exhibition on evolved technologies on mulberry sericulture was also
organized.
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15. LIST OF VISITORS/ DIGNITARIES WHO VISITED THE

MAIN INSTITUTE

15.A. MAIN INSTITUTE

Sl Visitors / Department Date of
No. dignitaries visit
1. | Shri T. K. Dutta I.R.S., Commissioner of Income Tax 23.05.13
Mr. Magan Asst. Commandant, BSF, Jalangi Camp, | 06.07.13
Murshidabad.
3. | Dr. Ramesh K. Chief Scientist (Director grade scientist) | 12-14.01.14
Aggarwal of CCMB, Hyderabad, A.P.
4. | Dr.P.J. Raju Director, APSSRDI, Hindupur 14.03.14
5. | Dr. Humayun Kabir, Superintendent of Police, Murshidabad, | 12.11.2013
IPS West Bengal
Dr. Ramesh K. Aggarwal, Chief Scientist | Dr. P. J. Raju, Director, APSSRDI,
(Director grade scientist) of CCMB, | Hindupur and Dr. V. Sathyavathi, Scientist,
Hyderabad and Dr. A. Veer Bhadra Rao | CDFD, Hyderabad visited the institute
visited the Institute on 12" to 14" January, | during IBSC meeting.
2014 related to project works.
15.B. RSRS, JORHAT, ASSAM
1. Scientists & Business persons from Japan visited Mizoram.

Prof. Dr. Hiromu Akai, Tokyo University of Agriculture and President of
International Society for Wild Silk moths and Japanese Society for Wild Silk moths,
Dr. Motoyuki Sumida, Former Professor of Insect Physiology, Biochemistry and
Sericology, Centre for Bioresources Field Science, Kyoto Institute of Technology,
Kyoto, Japan with 3(three) business personnel Mr. Tanaka Parva, Miss. Yoshie
Nagata and Keiko Hiyama visited Aizawl, Mizoram on 7" Feb., 2014 and a meeting

g akcy
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was conducted with the Director’s office chamber of Department of Sericulture, Govt.
of Mizoram which was attended by different DOS officers and the Scientists of REC,
CSB, Aizawl regarding present Sericulture Status of Mizoram and also future strategy

for development of the Industry. They also visited Basic Mulberry Seed Farm,
Rangvamual and REC, Aizawl.

s LENGPUI AIV“ORT v

Japanese delegates arrived at Meeting with DlreCtOI' s chamber DosS,
Lengpuii Airport, Aizawl, Mizoram Mizoram .

on 7" Feb., 2014.

15. C. REC, SHILLONG, MEGHALAYA:

of Textiles visited
on 28" May, 2013

Official of Ministry

Team of GIZ Project
from Germany visited
on 12" August, 2013

Official of Ancient
Heritage and Research
Society, W. B. visited
on 1% July, 2013
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TSTHTYT_ AT arfafaferm (3 2013- 2014)
Raj Bhasha Anubhag Ki Gatibidhian

FoaIT YAH 3G 3FTHeTeT T GfASTOT HEATE, oA
(@) & a¥ 2013-14 % GRIT HE HT ASTHIT Al T FFFh IHeTdTeled
forar aram| T AT Fr arT -3(3) TE ASTHNT A -5 S
HiAar wraer=t HT AT-GiRIT 3edre giafRad foar amar g
USTHINT @l o 37T Hgeaqul sidieadel foeg3il  / yraems v o
FRATS FT TS| AT H TTHV Frdlead=T TfAfT Hr Soh FHr
AT Y TSTHNT WEIfd / HfAAT 7 TAT-T7T 9 Fa1eT, Bear
FRIATAT T RS Bodl g@arer  /fegq o1 3mAare, Bl smem
UTRIEToT, Rwdr qEdeh /AR #T UleA,  fewar FfadEar &
3RASTT UG WichTgel ANSTe3il T sdleaddsT fohar aram|

HEUTH SaRT HTelred 3t & SRieT Feel dRilcads faegit
W fT IS FRES & AR FeTad B

1. €RT-3(3) T JHeTuTeret:

TSt AT fr arRT- 3(3) F IHeddd 3T dTer T
FETSTT TAT FACT 31ee, Afder, s, guen, sfagaer va gfder
R Aafta aur wemafas vd 37 R 3nfe fAart ¥9 &
gfaHsT & S fhu 9t

2. fo=dl TR

a¥ & eI ‘&, ‘@ U9 U &aF H AT dheg | ToT TWHR
T HHA : 92.58%, 86.66% AT I’ &F H TUT Fegld TWHR &
FATAT T 81.83% U f@eal & HSl IT| 39 YR UAER & AG H
T e & 3% IR fRar )
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3. fg=dr ufrayor:

ATl A & eI ATRRAT /Faaiar o Rear fRigtor &
ST & T GfIeTor w7 SR &1 59 SR TEUH & FoT 11
JeuRY fEdr q8eT # 3echivl §U &l 39 9% HEAT F Dol 92.80%
HROFR/FTAN $6 ATl & 3eadid TRTAT g7 I § a7 JaAe
T (S[e1S, 2013 - A, 2014) & SR 07 GSURY 3 Frofelr & 37elleT
faffesr gregsar & 3aaTa wireomed=r &1

4. TASTHATNT FRT-aIT FRATT 1 doh F71 3G

TS fAge /3T & Jrauml & §Fash 3efdleled Ud
HAG-GAG O AT il 1 garfel /pfAat B walen & deue 7
Jdsh faamgr & eler i aoremT sleagsr afafa fr Soar
HT TSI HT HATTIT T AT H 3T qTell HfSdASAT FI AT
forar ST &1 adAeT a¥ 2013-14 & AT TSTHNT FRieadsT afAfa
$r IR doal 1 HAIfAT 3T saer: e 14/06/2013, 30/09/2013,
30/12/2013 Tq 25/03/2014 T fham 3T dUT d&h H foIT a0 Ao W
3eddl HRATS HT TS|
5. f@edl HIRIATAT ST AT

AT # PRI J0FRAT  /FaaRAT i ey J Hreepe
el A GIHAT g Fcdeh a¥ Qe hRIRITe &l ST fohar Sirem
g1 HIIATAT T AT HAUMRET I BRI Thfd & HTAR 3HelaT-
3797 Fgt A foham ST 81 coheliehl T YRMAfdsh Hadl &
HRRIRAT & v featies 22/06/2013 AT TSN & fafaY Tgel3t «
dehailehl JUT TRATIh AT o HAdIRAT & folw e,
22/23.08.2013, 19/20.11.2013 TAT 14.02.2014 it T&Er HRARMST Im=ANTHd
X YA & Fel 88 YSURIIUT ISTHNT gy H JiAIfEIT fhe Imw
AT 37T §Y Ig HA SR B
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6. IrefleTey FRTEAT / Fod WA A F I FATAT Idafed
Frateral # Ry FrremaT:

HEATA T Hecd gehrsal # off g &T ATHTT oAifd & Fhol
HATeadeT g fReal HRRMATSN & AT fohar Srar &1 38 %e J
& A 3cdTee AT Sheg, HicEqldT, Y, ST 2
I JER e, AGA o, FHUMETSY, S, Rewiar, JATR &
HARFT & T, SHiereprar # off qoT ol Bl riemersit
ol 3Tl feham aram|

7. TSTHTST HcHTgsT ANSTAT HT FrRATTIT:

T U gHS HaIed /NI ol H SR HTURMRAT q24T
FAIRAT H TH fedr & 9fd RS o @7 THT THI |
e TTHYT FRSPH MTAANFNAT &1 3T fhar Jrar gl SoT
HRIHAT SaRT HATRAT AT HICHIRT /R He & 3Tarar fgedr &
AT G 4 fEOU0T IHTolEeT et arel FfBRMRAT /A=Al & faw
FearT Y2 SIS HT 3ENIRd Wicared Aol @ e R I §
S 3wt AUiRa s dear ReEr # foga W 3eurdd : =9
PrcaTged AMA (FgcdH & 1000.00) Y&TeT T ATT g1 feear feaw/aaarsr,
2013 & G WX aY 2012-13 & GRIT Hel &7 H Tgodl H hlHbIST
A g Fol 08 HTAFRAT/FHANRAT T RE&Fd fham |

8. fewdl q¥ash/ YIR¥aFI3N T Yhrera:

T T [T AT & IFER TEAH H IS GohRreA &
3eT6Y AAMioteh T ceheilehl /IRITE Ieh JehTRIcAT ol el &TcROT o
el o0 & B # TIGT [l 3TARIRATAR ThITAA I Silell g
IdATT a¥ & 9T A S ¥ Janfaes va wemafes RO
¥ 2012-13 & ARIA JHIRAT I & AHfdARerd qoremr Gy
FATT Gfehr ‘A gL, 5[, 2013 TUT =g Us ol (G@FR 37,

& o)

e\ 1 =

N &
X «.{@,v@
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2012), Tgeel HEROT FAT  ‘RAARIT U WA AU 96 Fad
MG Y IR FT YHIAT AT I & ST Far o= |

9. R TSTHNT FTTadd FRATT FT AST TT 3T d6H1 FI
TS

a¥ 1997-98 & YEITA H & ATV fIsM9T, R TWFR, 5
ool canrT T¥Ue & [ @ AETaT & T H IR ATATS
HATeadsT HATT & oe, dohl & FIAT RS TAT TELAR
TR FEUd FealT PR & FrATd /SRl e/ Fuswai/aaear anfe &
T HI TIAA AT F TP FRITTIT HT AaRad gidcd Agd
forar aram| av & e afafa dr 284t do fgATR  05/08/2013 T
fesTTeh 12/03/2014 FI 2987 S6FH Yol HT 5| AATT & TIH F TR
fRuad FoT WER & FRTEAT [/ FaE/Zamal/arsaAr anfe 7 of
TSTHTYT ITATATRAT §6F §1 596 JfaRTFd, FIR & TSI HATI
HUA-39 FRATEAT A el fGa@, gfaaferar, densdr sdemer va
Jahl T IS R [ gl TAfd Hr 3o et & dare @
Wmﬁwmmmammmﬁaﬁmagﬁgé
gl

10. Tt fAAA 10(4) & et refleeyr wrEateat B g

T ST

T & TFeed | ITENATT Fogl H FRXA 80% HAATRAT l
feedr IfN&ToT Eerel & uRard 0 ST & HATCT GaRT JSTHTST

fAH-104) & 3rehieT 3RGRT Fx & FRars H oedr 81 39 HA A
HEUH & 10 Hag hrdierdl i g I S g gl
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11. =Y wfearfarar &1 e

ay 2013-14 F R &  02.09.13 ¥ 16.09.13 dF AT
fRedl g@arEr & 3eddd Affed Bear giaafEar &1 3maeer far
7| 34 YTAAEar H §FU & ORI/ FHAARAT & 3cq8 F
oraT form| g9 eRIeT el 08 TRy T3t shaaer : ey feoqor @
3MTel@sT 02/09/13, ersaIdelr 03/09/13, faa=¢r 04/09/13, ar¢ faare 05/09/13,
goll T el 06/09/13, TSTHINT Ye=Alcat  07/09/13, 3camerdy
09/09/13, dTc&IOIeh HIWUT  10/09/13 I TSI fhaT =TI Ycdeh
wfca e & @dsise giaenfadt w1 guH, gfade, Jd vd Hicaslr
REPR & REHd fFT 0]

12. FFgE W et & Fr:

TSTHINT TATAIH-1963 T GRT 3(3) T IequTeled, BIH/IIT T
gfasmdietor, Traca/ 3T dhegl Fr faAEer RUC &1 FASIEROT
Td AT aricd RUIE & JofellcAs fqaror 37ie & Heholel Td
93T & TRRE/AUG & R dUT TR IASTHNT Feadd AfAfa
dr afafafeel Feeh F1d # FEgX W gare &7 @ fHar o @
&1 TSI Frdleadel & faffiee Tgel3lt # Hrcgex & gaer H
YEITT  TSTAT FRATeadsT & FA 7 afd 318 § @ & ary
TEAT FI ISTHTYT FAeadel ATATT HT So H el worfa &
HTET 3MTehsT T FEJATOT IIal -Talse & SIRY fohar T @7 Bl
W%%Wﬁ&gmﬁ’rﬁﬁ “FIARIS” TUT “HATgEIFC 5f3eh
oladel $TIe Tou” 1 FEIA FFgeX W amm § orad easg
YehdHUT o 3TATdT 3TThal & YhHUT, IRWT [A®9uT, 31ehsl &
HAHIHOT 7 Fgfoaa Td fd 3715 &
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16. SCIENTIFIC & ADMINISTRATIVE PERSONNEL OF CSR&TI
AND ITS CONSTITUENT UNITS

Dr. S. Nirmal Kumar, Director

Scientist-E (R&S):

| Shri M. K. Majumdar

| Divisional head, Reeling & Spinning

Scientists D:

Dr. A. K. Saha

Divisional head, Sericulture

Dr. M. K. Ghosh

Divisional head, Moriculture

Dr. S. Roy Chowdhuri

Divisional head, PMCE

Dr. S. K. Mukhopadhyay

Divisional head, Extension

Dr. (Mrs.) Jalaja S. Kumar

Divisional head, Training

Scientists-D/C:

SERICULTURE DIVISION

Silkworm Breeding & Genetics :

Dr. N. Suresh Kumar, Sci.—D

Dr. S. Sreekumar, Sci.-D (upto 25-08-13)
Dr. G.K. Chattopadhyay, Sci.-C

Dr. A.K.Verma, Sci-C.

Biotechnology Section:

Dr. S. Sree kumar, Sci-D(fr.26-8-13 to 10-3-14)
Dr. (Mrs.) Rita Banerjee, Sci.-D

Dr. S Chattopadhyay, Sci.-D

Mrs. N. Lalitha, Sci.-C (upto 04-06-13)

SW Physiology & RTI :

Dr. (Mrs.) T. Dutta (Biswas), Sci.- D
Entomology :

Dr. M. V. Santha Kr., Sci.— D

Dr. (Mrs.) M. Patnaik, Sci.-C (upto 23.05.2013)
Mrs. N. Lalitha, Scientist-C (fr. 05-06-13)
Silkworm Pathology Section:

Dr. S. Sree kumar, Sci-D( fr. 11.03.14)

Dr. S. Chakrabarty, Sci.-C

Shri Z. Hossain, Sci.-C (upto 01.07.13)

MORICULTURE DIVISION

Mulberry Breeding & Genetics:

Dr. P. K. Ghosh, Sci. - C

Dr. (Mrs) M. Chaudhuri, Sci.-C (up to
10.07.13)

Mulberry Pathology :

Dr. S. K. Dutta, Sci-D

Soil Science and Chemistry:

Dr. R. Kar, Sci.-C

Mulberry Physiology:

Dr. P. K. Tewary, Sci. - D

Dr. A. K. Misra, Sci. - C (upto 30.09.13)

TRAINING DIVISION

PMCE DIVISION

Dr. L. M. Saha, Sci-D (upto 31.05.2013)
Shri Ram Kumar Saha, Sci-C (upto
31.05.2013)

Dr. (Mrs.) Subhra Chanda, Sci-D (from
04.06.2013)

Shri Zakir Hossain, Sci-C (from 02.07.13)

EXTENSION DIVISION

Shri G.C.Das, Sci.-C (from 01.07.13)

Dr. M.S. Rahaman, Sci-C (from 11.06.13)
Dr. Subhra Chanda, Sci.-D (upto
03.06.2013)

Shri Debojit Das, Sci. — C

Dr. S. K. Mukhopadhyay, Sci.- D (fr.24.11.13
to 14.03.14)

Dr. M. K. Singh, Sci. - D

Shri D. Chakravarty, Sci.-C

Agronomy :

Dr. S. Rajaram, Sci.- D

Dr. M.S. Rahaman, Sci-C (upto 11.06.13)

Dr. (Mrs) M. Chaudhuri, Sci.-C (fr.11.07.13)
Farm Management:

Dr. S. K. Mondal, Sci.- D

Computer:

Shri N.K.Das, Asst. Director (Statistics)

Shri P. K. Mahapatra, A. D.(Comp) (fr. 22.11.13)

Sl
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REELING & SPINNING DIVISION

Shri S. S. Manna, Sci. — D
Shri N.B.Kar, Sci.—D

ADMINISTRATION

OFFICIAL LANGUAGE

Shri M.K.Roy, D.D. (A &A)

Shri P. D. Mishra, A. D. (A & A) (from 01.07.13)
Shri Manas Roy, A.D. (A & A) (from 03.09.
Shri G.R.V. Reddy, Asst. Eng. (from 03.06.13)

13)

Shri Ram Briksh Choudhary, A.D.

REGIONAL SERICULTURAL RESEARCH STATION:

RSRS, Kalimpong (West Bengal)
Smt. C. Maji, Sci. - D

Smt. Regina Bhutia, Sci.-D

Shri S. Chatterjee, Sci. - C

Dr. U. K. Bandyopadhyay, Sci. - D
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. - D
Shri M. Sankar, Sci. - C

Dr. Y. Debaraj, Sci. - D
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)

Dr. Ch. Sudhakar Babu, Sci-D (from
18.05.13)

Shri M. Alam, Sci.- C

Dr. A. H. Nagvi, Sci-C (upto 12.06.13)

RESEARCH EXTENSION CENTRES &

SUB UNITS:

REC, Mothabari (West Bengal)
Shri A. K. Dutta, Sci. - C
Dr. (Mrs.) J. Sarkar, Sci. - C

REC, Gumla (Jharkhand)
Dr. Ram Kumar, Sci-C
Dr. S.P. Sharma, Sci.-C

REC, Kamnagar (West Bengal)
Dr. S. P. Chakraborti, Sci. - D

Sub, REC, Bhandra (Jharkhand)
Dr. G.S.Singh, Sci.-D

Sub-REC, Rampuhat (West Bengal)
Dr. (Mrs) M. Patnaik, Sci. - C (from
11.06.13)

REC, Agartala (Tripura)
Dr. G. B. Singh, Sci. - D

REC, M.P. Raj (Jharkhand)
Dr. D. Pandit, Sci. - C

REC, Dimapur (Nagaland)
Dr. A. K. Bora, Sci. - C

REC, Deogarh (Odisha)
Dr. D. P. Dasmohapatra, Sci. - C
Dr. K. M. Purohit, Sci. - C

REC, Aizawl (Mizoram)
Shri B. Chowdhury, Sci. — D
Dr. Lalthlamuana Pachuau, Sci. - B

REC, Bademaranga (Chhattisgarh)
Smt. Nilima Nag, TA

REC, Imphal (Manipur)
Dr. L. Somen Singh, Sci. — C

REC, Shillong (Meghalaya)
Dr. Collin Z. Renthlei, Sci-C

Sub-REC, Rajmahal (Jharkhand)
Dr. A. H. Nagvi, Sci-D (from 14.1013)

REC, Rongpo (Sikkim)

Shri S.T. Lepcha, Sci. - C

S
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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, 12. | Director of Sericulture,
Molecular Parasitology Lab., Govt. of Chhattisgarh,
Coordinator, Infectious Disease & Resham Sanchanalaya
Immunology Group, IICB, 4-Raja S.C. Kanij Bhawan, Ring Rd, Telibandh
Mullick Rd, Kolkata-700 032 Raipur- 492 06, Chhattisgarh
2. | Dr. D. Sen, Ex-Director of Extension, 13. | Director (Hand & Seri.),
NIRD, ICAR, Hyderabad, Deptt. of Industries,
EB 1/12, Deshbandhunagar, Gowt. of Bihar, Vikas Sachivalaya,
Baguihati, Kolkata — 700 059 Patna- 800 015, Bihar
3. | Prof. S. Maity 14. | 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 15. | Director of Sericulture & Weaving
Department of Zoology, Govt. of Meghalaya,
University of Kalyani, 3" Sectt. (Nongkrek building),
P.O. Kalyani — 741 235 2" Phase, 2™ Floor, Lower lachumiere,
Dist. Nadia, West Bengal Shillong — 793 001, Meghalaya
5. | Prof. P. S. Chattopadhyay 16.| Director of Sericulture,
Department of Farm & Machinery, Govt. of Mizoram,
BCKV, P.O. Kalyani — 741 235, Aizawl — 796 001, Mizoram
Dist- Nadia, West Bengal
6. | Director (Tech) 17. | Director of Handlooms,
Central Silk Board, Handicrafts & Sericulture, Govt. of Tripura,
P.O. Madiwala, BTM Layout, Pandit Jawaharlal Nehru Complex, Gorkha
Bangalore — 560 068 Basti,Agartala — 799 006, Tripura
7. | Dr. N. Suryanarayana 18.| Addl. Director of Sericulture,
Ex-Director, CSB, Deptt. of Forest & Environment,
D. No. 11-3-392/2/11/833, Govt. of Sikkim, Deorali,
Srinivas Nagar Colony, Gangtok, Sikkim
Secunderabad — 500 061
8. | Director, 19.| Director of Sericulture,
CSR&TI, Berhampore — 742 101 Govt. of Assam (Near Research Gate)
Murshidabad, West Bengal P.O. Khanapara, Guwahati-781 022, Assam
9. | Director, NSSO, Central Silk Board 20.| Director of Sericulture,
P.O. Madiwala, BTM Layout, Gowt. of Nagaland,
Bangalore — 560 068 Kohima — 797 001, Nagaland
10.| Director of Textiles, 21 | Director of Sericulture,
Govwt. of West Bengal, Govt. of Manipur, P.O. Lamphelpat,
45, Ganesh Chandra Avenue Imphal =795 004, Manipur
Kolkata, West Bengal
11.| Director of Textiles & Handloom

Gowt. of Orissa, Sahidnagar,
Bhubaneswar - 751 007, Odisha
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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. Details of sc/st candidates who participated in various training programmes

# | Name Subject Period | Dura Caste Grand
of the -tion Male Female Total
prog. (Days) Min | Tot | Ge OB | Min

Gen| SC | ST | OBC| ority| al n SC | ST C ority | Total
1. |SUP Spinning 17/6 - | 21 - - - - - - - - - - 17 17 17
(farmers)| Training for| 5/7/
women 2013
under Natu-
ral Fibre
Mission
(BRGF)
2.| -Do- -Do- 19/8- 19 - - - - - - - - - - 16 16 16
6/9/
2013
3.| -Do- -Do- 9/9- 19 - - - - - - - - - - 17 17 17
2719/
2013
4.| -Do- -Do- 27/1- 19 - - - - - - - - - - 17 17 17
14/2/
2014
5.] -Do- -Do- 17/2- 19 - - - - - - - - - - 15 15 15
713/
2014

¥ Siicmons
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6. | -Do- -Do- 10/3- 19 - - - 18 | 18 18
28/3/
2014
TOTAL.: 100
7.|SUP Chawki 17/2- 10 18 2 27 - 6 33
(farmers) | rearing 26/2/
14
8. |SUP Mulberry 3/3- 5 14 2 28 - 5 33
(farmers) | varieties & 713/
cultivation 2014
techniques
9.| SUP Integrated 17/3- 5 12 3 22 - 4 26
(farmers) |pest & 21/3/
disease 2014
management
TOTAL.: 92
10. | MDP  |Mulberry 10/3- 5 7 1 15 - 5 20
(Officials)|cultivation 14/3/
and rearing 2014
technology
TOTAL 20
11.| ISDS Cocoon 3/9- 15 - - - 20 20 20
Handicrafts | 17/9/
2013
Skill up- 17/9. 15 - 2 10 1 5 15
dating of 1/10/
extn.agents | 2013
Commercial | 25/11- | 15 - 4 15 - - 15
silkworm 9/12/
rearing 2013
v
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Cocoon 25/11- | 15 - - - - - - 12 | 7 - 1 - 20 20
Handicrafts | 9/12/

2013
Cocoon 27/11- 15 9 5 - 5 - 19 - - - - - - 19

Reeling & | 11/12/
Spinning 2013

Mulberry 9/12- 15 10 4 - 1 - 15 - - - - - - 15
Cultivation | 23/12/

2013
Mulberry | 10/12- | 15 7 6 - 1 - 14 - - - - - - 14
Cultivation | 24/12/

2013
Cocoon 10/12- | 15 7 1 - 9 - 17 4 - - - - 4 21

Reeling & | 24/12/
Spinning 2013

Commercial | 6/1- 15 10 4 - 5 - 19 - 1 - - - 1 20
silkworm 20/1/
rearing 2014
Cocoon 15/1- 15 11 2 - 6 - 19 1 - - - - 1 20

reeling & | 29/1/
spinning 2014

TOTAL ISDS (Under CSRTI, Berhampore): 179
ISDS | Mulberry | 22/11- | 15 - - 5 2 - 7 - - - 8 - - 15
at Cultivation | 6/12/
RSRS, 2013
Jorhat | Skill Up- 10/12 | 15 - - |15 - - 15 - - - - - - 15
dating of 24/12/
extn. agents | 2013
Commercial | 3/03- 15 - - 3 3 - 6 - - 6 3 - 9 15
silkworm 17/3/
rearing 2014
TOTAL ISDS (Under RSRS, Jorhat): 45
K\

Litiaor®




Annual Research and Administrative Report — 2013-14 173
ISDS at | Mulberry 25/11-| 15 - - 9 6 - 15 - - 15
RSRS, | cultivation 9/12/
Koraput 2013
Commercial | 10/12-| 15 - - 7 8 - 15 - - 15
Silkworm 24/12/
Rearing 2013
Skill Up- 13/1- 15 - - 10| 5 - 15 - - 15
dating of 2711/
extn. agents | 2014
Commercial | 21/2- 15 9 - 6 - - 15 - - 15
silkworm 7/3/
rearing 2014
TOTAL ISDS (Under RSRS, Koraput): 60
ISDS Skill Up- 2/12- 15 2 - - - - 2 11 13 15
at dating of 16/12/
RSRS, | Extension 2013
Kalim | Agents
pong Mulberry 24/2- 15 2 - 1 - - 3 - 12 15
Cultivation | 10/3/
2014
Commercial | 4/03- 15 3 - 2 - - 5 1 10 15
silkworm 18/3/
rearing 2014
TOTAL ISDS (Under RSRS, Kalimpong): 45
ISDS | Commercial | 12/12- | 15 1 - 1 - - 2 8 13 15
at silkworm 26/12/
RSRS, |rearing 2013
Ranchi | Mulberry 23/12- | 15 - - 6 8 - 14 - 2 16
cultivation 6/1/
2014
Mulberry 13/2- 15 2 1 9 2 - 14 - - 14
cultivation 27/2/
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2014
Commercial | 11/3- | 15 - - - - - 15 1 17 17
silkworm 25/3/
rearing 2014
TOTAL ISDS (Under RSRS, Ranchi): 62
TOTAL ISDS: 391
12. | BEP Exposure | 3/9- 4 11 3 2 5 - 21 11 6 27 48
visit for 6/9/
farmers 2013
of Assam
Exposure 2/9- 4 16 | 1 - - 12 29 - - - 29
visit for 7/9/
farmers of | 2013
Kishanganj
Exposure | 24/9- 4 5 9 10 | 10 2 36 - - - 36
visit for 27/9/
farmers 2013
of Assam
Exposure | 29/9- 2 3 1 5 11 - 20 10 17 31 50
visit for 30/9/
farmers 2013
of Assam
Exposure | 17/11- 3 13 | 5 4 5 - 27 6 7 25 52
visit for 19/11/
farmers 2013
of Assam
TOTAL 215
13.| Ad Computer | 3/6- 2 12 6 - 4 - 22 - - 7 29
Hoc Training 11/6/
(Official) 2013
-do- 26/6- 2 8 8 1 4 - 21 - - 2 23
29/06/
W
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[ 2013 | 1
TOTAL: 52
Bivoltine |14/11- | 11 1 1 - - - 2 4
rearing 28/11/
2013
Bivoltine |20/11- 9 1 2 2 1 - 6 7
rearing 28/11/
2013
TOTAL: 11
Orientation | 26/8- 3 9 10| - 1 - 20 21
for CDFs 28/8/
2013
Extension 28/1- 4 7 6 1 - 14 17
Manage- 31/1/
ment appro- | 2014
aches in
collaboratio
n with
MANAGE
Focussed | 12/3- 3 19 7 1 1 28 29
Training 14/3/
on store 2014
purchase
procedure
TOTAL Ad Hoc: 130
GRAND TOTAL: 948
N
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17. A. 2. INTEGRATED SKILL DEVELOPMENT SCHEME (ISDS):

At this Institute, the ISDS envisages to train youth/women in the fields of
mulberry cultivation, commercial silkworm rearing, cocoon handicrafts, cocoon
reeling and spinning skill updating of extension agents. The trainees were identified
and selected from an exhaustive list prepared course wise in coordination with the
DoS. While selecting a candidate, many eligibility criteria were taken into
consideration viz., educational qualification, age, category etc. The programme was
conducted at free of cost and 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.

Details of 1SDS courses conducted

Sl. | Name of the course Duration | Persons
No. (Days) | trained
1. | Skill updating of Extension 15 60
Agents
2. | Cocoon handicraft 15 40
3. | Mulberry cultivation 15 104
4. | Commercial Silkworm rearing 15 127
5. | Cocoon reeling & spinning 15 60
Total: - 391

progress

Training on cocoon
handicrafts is under

'4

Dr.S.Nirmal

Director

Kumar,
distributing
prize to the winner
among ISDS trainees

Dr. M. Banerjee,

DD, DoT(Seri.),
Murshidabad taking
class of ISDS trainees

ISDS  trainee s
preparing  polythene
bags for kisan nursery
after training

3:%
54
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17. A. 3. AD HOC TRAINING PROGRAMME CONDUCTED

Sl Course Dura- | Sponsoring | Persons Obijective
No tion authority | trained
(Days)

1. | Spinning 21 DoT 100 | To impart practical training to
Training (Seri), the  Matka spinners  of
Program Murshi Murshidabad district in
me  for dabad motorized spinning machine to
women upgrade the operational skill of
under the  spinners, with  the
Natural improved technologies, to
Fibre improve the quality of yarn
Mission and production efficiency and
(BRGF). to facilitate enhancement in

earning.

2. | Orienta- 03 c.0., 21 To orient the knowledge and
tion prog. CSB, deliver guidelines for creating
for CDF. B’lore and managing the bivoltine

sericulture clusters in the
eastern region of India.

3

Expert of Reeling & Spinning | Participants of bivoltine | Fig.5. One of the participants is

Section, CSRTI, Berhampore practical training | showing the Action Plan of his
imparting practical trainingto | programme  are  with | centre on CDF.
women spinners. Director, CSRTI

Berhampore and  other

scientists.

17.B. RSRS, Kalimpong:

A total No. of 25 women farmers from 9 villages of Kalimpong area and 10
women farmers from 6 villages of East Sikkim were trained under ISDS on the
improved technologies suitable for the region viz., raising of seedling with black
polythene cover, reclamation of acidic soil, pruning schedule, package for bivoltine
silkworm rearing etc.




Annual Research and Administrative Report — 2013-14 178

17.C. RSRS, Ranchi:

Altogether 4 batches of ISDS Training programme was conducted with 61
farmers which includes 30 men & 31 women. Under HRD training programme 40
women farmers were trained for 5 days in silkworm rearing and mulberry cultivation.

17. D. RSRS, Koraput:
17. D. 1. Trainers’ Training Programme

A Trainers’ Training Programme was organized at the premises of RSRS,
Koraput on 31% May 2013 to impart training to the technical personnel of DoS,
Odisha on Soil Testing & its reclamation, Integrated Package of Practices for
Mulberry cultivation, Disinfectants and disinfection procedure for a successful rearing
and Latest Technologies of Silkworm Rearing & Management.

17. D. 2. Farmers’ Training Programme

A total of 37 farmers were trained in three Farmers Training Programmes at
the premises of RSRS, Koraput on 31.05.2013 (12 Farmers), 25.10.2013 (15 farmers)
& 12.03.2014 (10 farmers) of Lamtaput, Musulipadara and Sunabeda villages of
Koraput & Rayagada district of Odisha.

17.D. 3. Farmers Field School

ISDS Training programmes with 60 trainees from 6 villages of Koraput
district and 13 villages of Kashipur district was conducted on mulberry cultivation,
commercial silkworm rearing and skill updating for extension agents for 15 days.

17.E. RSRS, Jorhat:

Conducted ISDS training program on latest technologies in mulberry cultivation
and silkworm rearing, disease & pest management, extension communication
programmes and training needs.

Sl Name of No of women trained Income Income
NO. the sc|sTloBc | BPL]| Total| before after
training training training
Prog. (Rs) (Rs)
1 ISDS 4 |14 3 10 31 3500/- 8000/-
4500/- 8500/-
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18. MISCELLANEOUS EVENTS / ACTIVITIES
18. A. PATENT / COMMERCIALIZATION

&

Technology filed for Patenting: Patent application for “Sericillin- a synergistic
composition for disinfecting silkworm body and silkworm bed” filed to NRDC,
New Delhi [Ref: NRDC, New Delhi: IPR /110-L /2012 dated 18.05.12) through
R.K. Dewan & Co., Kolkata (Ref No. 650/KOL/2012 dated 11.06.12), published
in Indian Patent Journal on 13.12.2013.

18. B. Technologies Transferred during the year:
l.. RSRS, Kalimpong:

&

&

The following technologies were popularized at farmers’ level through Transfer
of Technology and disseminated in some pockets of Kalimpong and Sikkim
region.

Introduced a new pruning schedule for the subtropical hills to increase leaf
productivity during autumn crop.

Eco-friendly management of Leaf webber with 1% neem oil (with azadirachtin
1500 ppm).

Forewarning of mulberry diseases to take up timely preventive measures.

1. RSRS, Koraput:

[Cad

Use of Bio fertilizer: Supplying Bio fertilizer, Nitrofert, Phosphofert and
Morizyme-B, to the farmers and its application in the mulberry plants.

Use of Disinfectants: Utilizing disinfectants lime, Bleaching powder, 2.5%
Sanitech for disinfection of the rearing houses recorded a cocoon yield gain of
11.6% against control.

Use of Bed disinfectants: Utilizing Bed disinfectants Labex, lime, Vijetha and
vijetha supplement recorded a cocoon yield gain was 11.6%.

Use of harmones: A cocoon yield gain of 11.65% was recorded by application of
Sampoorne for uniform ripening silkworm.

RSRS, Ranchi:

Technologies were transferred to the farmers through various extension tools like
Resham Kisan Mela, Field days, Exhibitions, Audio-Visual Programme,
Awareness Programme, Field days, Group discussion & Technology
Demonstration etc. organized by the centre. Different technologies transferred
during the year are as follows:-

Mulberry Cultivation :- (i) Selection of popular variety S1635 for mulberry
cultivation (ii) Spacing 3'x3' (iii) use of vermicompost @ 10 mt/ha/yr (iv) use of
Nitrofert @ 10 kg/ha/yr (iv) Application of phosphofert @ 40 kg/halyr (v)
Application of reduced dose of N:P:K @ 75:10:50

{Suicson™
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@ Silkform rearing: (i) Disinfection of "Rearing house" and "Appliances" with 5%
Bleaching Powder solution. (ii)Rearing of Improved hybrids like PM x CSR2,
SK6 x SK7, FC1 x FC2, P5 x NB18 &Gen2xGen3. (iii) Chawki rearing upto 3rd
instar and supply of chawki worms to farmers. (iv) Use of Labex @ 3.5 k.g/100
Dfls as bed disinfectant.

1V. RSRS, Jorhat:

During the year 2013-14 the following technologies were
disseminated to the farmer’s field through different programme by the RSRS
& its REC’s as follows: -

Improved mulberry varieties like S1635

Mulberry spacing 3'x3' feet

Use of Bio-fertilizer (Nitrofert & Phosphofert)

Use of Vermicompost

Reduced dose of chemical fertilizer like N:P:K

Use of Morizyme-B as plant growth regulator

Integrated pest & disease management

Techniques on disinfection of rearing house & appliances by Bleaching

Powder and slaked lime

9. Chawki rearing techniques

10. Incubation of Dfls

11. Late age rearing

12. Use of bed disinfectant as Labex

13. Use of plastic mountage and harvesting

14. Rearing techniques of new MXBi and BixBi hybrids.

15. Popularization of botanical pesticides for the management of major mulberry
pests

16) Popularization of Thiamethoxam for whitefly management

NG~ E

C. Conducted Training Programme
I.RSRS, Kalimpong
i) Trainers Training Programme (TTP):

Target groups: DoT (Seri) officials.
No. of persons trained: 5Nos.

Name of the Course Duration (Days) Persons trained (Nos
CSB | DoT (Seri) | NGO | Total
Trainers Training 1 05 - 01
Programme

S
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ii) Farmers Training Programme (FTP) :
Target groups: Farmers of hilly region
No. of persons trained: 41 Nos.

Duration (Days) Venue Subject No of persons
trained

01 days Village - Use of Secature and pruning saw 22

(26.12.2013) Dalapchand | for pruning of mulberry bushes

01 days Village - Use of black polythene sheet for 19

(27.12.2013) Primtam mulberry sapling raising

iii) Integrated Skill Development Scheme (1SDS) Programme:
Target groups: Rural youth/women
No. of persons trained: 30 Nos.

The main objective of this programme is to train the youth / women in the fields of
“Skill updating for extension agents, mulberry cultivation and commercial silkworm
rearing”. The trainees was identified and nominated by the DoT (Seri), Kalimpong,
W.B. and DoS, Sikkim. The programme was conducted under the sponsorship of
Ministry of Textiles, Govt. of India at Regional Sericultural Research Station,
Kalimpong. The duration of the training period was 15 days.

Details of 1SDS conducted:

Sl. | Name of the course Duration | Sponsoring authority |[No of persons
No. (Days) trained
1. | Skill updation for 02.12 - Farmers nominated by 15
extension agents 16.12.2013 | DoT (Seri), Kalimpong
(15 days)
2. | Mulberry cultivation 24.02 - Farmers nominated by 15
10.03.2014| DoT (Seri), Kalimpong
(15 days)
Total 30

-
-
-
.

to the trainees.

Sri B.K. Chhetri, Secretary, KKS,
NABARD, Kalimpong delivering lecture

Participants and faculties of First
batch training on Skill updation for
extension agents under ISDS prog.

T

52

=5
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iv) AD-HOC TRAINING PROGRAMMES CONDUCTED ON THE REQUEST
OF DIFFERENT AGENCIES

SI. No. Course Duration Sponsoring Authority Persons
(Days) trained
1. Short Term 15 days Head of the Department, | 01
Internship (06.05.2013 to | Department of
24.05.2013) Biotechnology, Chirst
University, Bangalore

II.LRSRS, JORHAT

i) Trainer’s Training Programme:
Target groups: DOS Officials
No. of persons trained: 8 Nos.

Sponsoring Target Apr - Sept | Oct - March | Achievement
Agency

DOS, Assam 1 - 1(8) 1(8)
(Participants)

i) Farmers Training Programme:
Target groups: Farmers of N.E. States
No. of persons trained: 1027 Nos.

Unit Target Apr. —Sept. | Oct. — Mar. | Achievement
RSRS, Jorhat 03 1 2 03

programme (38)
REC, Agartala 03 1 4 5
No. of beneficiary | programme (152)
REC, Aizawl 03 3 2 5
No. of beneficiary | programme (233)
REC, Dimapur 03 3 2 5
No. of beneficiary | programme (106)
REC, Imphal 03 4 1 5
No. of beneficiary | programme (141)
REC, Shillong 03 2 3 5
No. of beneficiary | programme (357)
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iii) 1ISDS Training Programme:
Target groups: Stake holders beneficiaries involved in sericulture activities.
No. of persons trained: 45 Nos.

Sl Title Period No. of Target groups

No. persons

01 | Mulberry 15 days 15 Stake holders (beneficiaries
cultivation involved in sericulture activities)

02 | Skill Updation of | 15 days 15 Stake holders (beneficiaries
Extn. Agents involved in sericulture activities)

03. | Commercial 15 days 15 Stake holders (beneficiaries
silkworm rearing involved in sericulture activities)

I11. RSRS, KORAPUT
12.a Trainers’ Training Programme:

A Trainers’ Training Programme was organized at the premises of
RSRS, Koraput on 31% May, 2013 to impart training to the technical personnel
of DOS, Odisha on Soil Testing & its reclamation, Integrated Package of
Practices for Mulberry cultivation, Disinfectants and disinfection procedure for
a successful rearing and new Technologies of Silkworm Rearing &
management.

12.b. Farmers’ Training Programme:

A total of 37 farmers were trained in three Farmers Training
Programmes at the premises of RSRS, Koraput on 31.05.2013 (12 Farmers),
25.10.2013 (15 farmers) & 12.03.2014 (10 farmers) of Lamtaput,
Musulipadara and Sunabeda villages of Koraput & Rayagada district of
Odisha.

12.c. Farmers Field School:

With two lead farmers in Kashipur Block, Rayagada district (Odisha) 8

sittings have been conducted and total of 108 farmers attended the programme.

12.d. Integrated Skill Development Programme

A total number of sixty trainees were trained (15 farmers per batch for
15 days in a schedule from 6 villages of Koraput district and 13 villages of
Kashipur district) with the following curriculum viz. Mulberry Cultivation,
Commercial Silkworm Rearing, Skill Updating for Extension Agents and
Commercial Silkworm Rearing.
IV. RSRS, RANCHI

A total number of sixty two persons were trained under ISDS programme on
Mulberry Cultivation, Commercial Silkworm Rearing, Skill Updating for
Extension Agents and Commercial Silkworm Rearing.
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19. METEOROLOGICAL DATA

I. CSR&TI, BERHAMPORE (Latfitude 24°6°N, Longitude 88°15°E,
Altitude 19 M above MSL)

Month Temperature Relative Rain- | Rainy| Wind | BSS |Eva.
°('C) Humidity %) | fall | days | velocity | (hrs | (mm/
Max Min | Max | Min | (mm) | (No) | (kmph) ) | h)
April, 2013 3565 | 23.41| 67.47| 4760 21 3 3.41 7.35| 0.17
May, 2013 33.09 | 25.38| 83.87| 70.84| 256 10 497 | 440 047
June, 2013 3351 | 2649 | 85.33| 74.63| 146 12 330 | 547| 0.14
July, 2013 32.63 | 26.66| 82.55| 7548 97 13 440 | 6.27| 0.16
August, 2013 | 32.02 | 26.24 | 87.81| 80.35| 296 20 1.30 | 556| 0.13
Sept., 2013 3243 | 26.33| 87.10 | 7453| 252 14 042 | 552| 5.09
October, 2013 | 30.32 | 29.94 | 88.32 | 75.19| 204 9 032 | 5.37| 0.09
Nov., 2013 28.16 | 17.36| 76.57 | 63.27| O 0 026 | 8.00| 1.10
Dec., 2013 2405 | 13.32| 87.68| 66.03] O 0 0.12 | 3.87| 0.06
Jan., 2014 2248 | 11.75| 87.55| 60.16| 0.3 1 031 | 489| 0.06
Feb., 2014 25.00 | 13.47| 8257 | 52.96| 35 4 045 | 6.26| 0.10
March, 2014 3120 | 18.52| 68.00| 44.03| 8 2 010 | 7.34| 0.15

Installation of Surface Observatory by IMD, Kolkata

India Meteorological Department/ Regional Meteorological Centre, Kolkata-700 027
installed surface Meteorological observatory in the campus of CSR&TI, Berhampore
for daily recording and transmission of meteorological data at 3.30 GMT (08.30 AM)
and 12.30 GMT (05.30 PM).
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Il. REGIONAL SERICULTURAL RESEARCH STATION:
A. KALIMPONG, WEST BENGAL

Month Temperature (°C) Relative Rain Rainy
Humidity (%) fall days

Max | Min | Mean | Max Min Mean | (mm) (no.)
April,2013 | 27.13 | 1590 | 21.52 | 89.27 46.07 66.97 | 89.60 13

May, 2013 | 27.81 | 18.39 | 23.10 | 96.16 58.35 76.23 | 259.60 19

June,2013 | 29.70 | 21.10 | 25.40 | 97.23 61.03 77.82 | 257.10 22

July, 2013 | 28.71 | 21.32 | 25.02 | 99.23 67.76 82.36 | 412.10 29

Aug., 2013 | 29.45 | 20.74 | 25.10 | 99.10 | 62.61 | 80.85 | 431.30 26

Sept., 2013 | 30.00 | 20.53 | 25.26 | 96.70 57.77 77.23 | 107.40 16

Oct., 2013 | 26.74 | 17.13 | 21.94 | 9590 | 5561 | 75.76 | 79.90 11

Nov., 2013 | 25.63 | 12.60 | 19.12 | 8457 | 36.17 | 59.48 | 0.00 0
Dec., 2013 | 20.74 | 10.16 | 1545 | 94.61 | 48.16 | 71.39 2.25 02
Jan., 2014 | 2116] 939 | 1597 | 8852 4513 |gg3x | 0.0 0
Feb., 2014 | 21.39| 10.21 | 15.80 | 87.18 | 4229 | 64.00 | 7.00 02
Mar.,2014 | 25.42| 1329 | 19.35 | 86.87 | 39.16 | 63.01 | 58.00 07

B. KORAPUT, ODISHA

Month & Year Temperature (°C) Relative Rainfall
Humidity (%0) mm/No. of
days
Min. Max. Min. Max. mm | days
April, 2013 17.1 40.2 23.6 80.2 73.3 06
May, 2013 19.8 40.7 24.6 72.2 33.7 07
Jung, 2013 20.8 37.6 61.6 94.8 454.6 23
July, 2013 21.3 32.1 75.1 97.8 329.5 24
August, 2013 19.4 32.1 67.9 97.9 376.4 23
September, 2013 20.1 34.2 55.6 96.7 233.7 15
October, 2013 17.1 33.0 59.2 97.7 165.5 14
November, 2013 12.0 31.8 43.2 95.5 6.6 01
December, 2013 10.1 28.1 275 98.4 -- 0
January, 2014 11.9 30.1 25.2 96.7 - 0
February, 2014 12.1 32.6 20.2 87.4 9.7 01
March, 2014 16.9 38.3 21.0 75.8 40.9 04
Average/ Total 16.6 34.2 421 90.9 17239 | 118
sy
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C. RANCHI, JHARKHAND
0 0,
Wonth Ma-)l(-?mp' (Iillin. Max. RhT Min. Rainfall (mm.)

April, 2013 30.27 24.37 51.50 41.23 4.0

May, 2013 34.65 26.94 56.13 39.84 344
June, 2013 28.00 24.40 85.17 77.63 225.8
July, 2013 27.06 24.03 89.52 83.84 97.2
August, 2013 26.26 23.10 91.94 90.00 228.6
September, 2013 27.20 22.67 93.80 89.80 49.8
October, 2013 26.09 20.58 91.67 85.80 353.0
November, 2013 25.40 13.13 90.80 85.23 -
December, 2013 24.35 8.90 90.09 83.77 -
January, 2014 23.13 9.26 80.29 69.61 9.2
February, 2014 25.54 12.18 68.61 59.36 53
March, 2014 28.45 15.68 63.03 53.16 23.1

D.JORHAT, ASSAM
Location: 26°45'N 94°13'E / 26.75°N 94.22°E at 116 meters (381 feet) ASL.

Month Temp °C R.H. % Rainfall | Rainy
Max Min Max Min (mm) Days
April, 2013 34.0 18.0 99 53 55 12
May, 2013 33.2 23.0 99 43 132.6 13
June, 2013 38.0 23.0 99 47 54 20
July, 2013 38.0 23.0 99 53 96.0 13
August, 2013 36.8 24.0 99 42 209.0 23
September,2013 36.7 25.7 99 64 54.0 19
October, 2013 33.3 20.7 99 58 28.0 14
November,2013 29.1 134 99 47
December,2013 28.2 6.3 99 28
January, 2014 27.3 6.3 99 51
February, 2014 29.2 7.5 93 41
March, 2014 34.0 11.0 100 18 34.6 10
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20. ADMINISTRATIVE REPORT

Central Sericultural Research & Training Institute, Berhampore (West Bengal) and
its allied units are as follows:

A. STAFF POSITION : MAIN INSTITUTE

Category Sanctioned Filled Vacant
Director 1 1 -
Scientific 49 27 22
Technical 58 46 12
Administrative 68 56 12
Supporting 35 20 15
Total 211 150 61
B. OFFICERS & STAFF RETIRED:

Sl Name of the employees Designation Date of retirement
No.

1. | Sri Ram Kr. Saha Sci-C 31.5.2013

2. | Dr. AK.Misra Sci-C 30.9.2013

3. | Sri S.K.Datta AD(A&A) 30.6.2013

4. | Smt. Ira Chowdhury Assistant 08.10.2013(VR)
5. | Sri G. K. Roy Supdt. 31.1.2014

6. | Sri P.S.Mukhopadhyay Tech. Asst. 30.4.2013

7. | Sri Santosh Kr.Karmakar Attender 30.4.2013

8. | Sri Banamali Hazra Safaiwala 31.12.2013

9. | Sri Bhanu Roy Chowkider 31.12.2013

10. | Sri Nil Kr. Pal Sr. Tech. Asst. 28.2.2014

11. | Sri A.K.Baisya Sr. Tech. Asst. 28.2.2014

12. | Sri Arjun Kr. Das Driver 28.2.2014
OFFICERS & STAFF EXPIRED:

1. | Late Mrityunjoy Biswas | Asst. Technician | 10.10.2013

C. BUDGET (Rs. in lakh):
Non-Plan Plan-Gen Plan-Cap NE Total
Gen Cap
2313.545 408.718 170.229 145.760 4.900 3043.152
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