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Foreword

The Central Sericultural Research and Training Institute, Mysuru has been incessantly pursuing
research aimed at enhancing the production and productivity of silk in the South Indian states and the states
of Madhya Pradesh and Maharashtra. The institute in its existence for the last six decades have come out with
many new mulberry varieties, silkworm breeds/hybrids, productivity enhancing and crop protection
technologies, ergonomically designed equipment and machinery for manpower saving and ease of work in
the on farm and off farm activities. The institute also is a centre focusing on capacity building development of
personnel involved in the sericulture field. The extension communication programmes organized by the
institute and its nested units have been disseminating technologies developed in the laboratories. This has
tremendously helped the farmers in imbibing the sericulture technologies and resulting in the increased
bivoltine cocoon production in the country. The Cluster Promotion Programme of Central Silk Board, piloted
by CSRTI-Mysuru in the states of Andhra Pradesh, Karnataka, Madhya Pradesh, Maharashtra, Tamil Nadu and
Telangana has paid rich dividends, which is evident from the improved bivoltine production in these states
over the last few years.

Through R&D projects and programmes the institute has developed three FtPEPC transgenic mulberry
lines with better gas exchange parameters, three co-expressing transgenic mulberry lines with better
tolerance to drought, salinity and oxidative stresses. A formulation of Nutrient solution for growing mulberry
under hydroponic and sand culture system was also standardised. The Institute has developed a modified
chemical chitin extraction protocol from pupae and standardized extraction procedures of sericin and fibroin
proteins from cocoon. The molecular biology lab has identified SNPs in Thioredoxin peroxidase gene (Tpx)
linked to longevity associated with Paraquat/Oxidative stress tolerance in bivoltine silkworm breeds. The
Silkworm Pathology lab has developed a web page with information on silkworm diseases & pests and their
management. The lab also identified Declatasvir as a potential drug for the management of BmNPV. Pebrine
disease monitoring is being carried out by the institute to keep the threat posed by the microsporidian under
check. The Institute has successfully developed and demonstrated an equipment for gender classification of
silkworm pupa which will be beneficial for the silkworm egg production units.

The successful CPP activities has resulted in the record production of 5832.82 MT bivoltine raw silk
through 26 mega clusters. Sericulture Success stories Vol. 3 with success saga of farmers/CRC was published
during the period. The institute trained 2618 personnel, including farmers, officials, entrepreneurs,
researchers and employment seekers and also facilitated 96 students to carry out their project/internship as
part of their Masters Degree under the guide ship of CSRTI Scientists. One patent granted with Patent
N0.365781 for the innovation “Process for the utilization of spent silkworm moths for producing value added
by-products”.

The institute has proposed projects and programmes aiming to develop more simple and effective
technologies for higher productivity to help the sericulture industry to be more productive and act as a strong
support to the stake holders including farmers, CRC entrepreneurs, students, etc. and also for uplifting the
economic condition of Sericulture farmers.
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ABOUT CSRTI-MYSURU

The Central Sericultural Research and Training Institute (CSRTI), Mysuru was established under the
aegis of Central Silk Board, Ministry of Textiles, Govt. of India. The institute started functioning at
Channapattana in the year 1961 after taking over the Sericulture Research Institute of erstwhile Mysuru
province and later was shifted to Mysuru in the year 1963. With the inclusion of training component, the
Institute was renamed as Central Sericultural Research & Training Institute (CSRTI), in the year 1965. The
Institute has completed 60 years of dedicated service for the development of sericulture industry in the
country and has the distinction of being the premier institution for tropical sericultural research par
excellence with modern facilities and infrastructure including experienced scientific and technical personnel.
CSRTI-Mysuru is recognized as a center for higher learning and advanced training. It caters to the need of on
farm mulberry sericulture sector in Karnataka, Andhra Pradesh, Tamil Nadu, Telangana, Kerala, Maharashtra
and Madhya Pradesh. CSRTI-Mysuru has imparted training to more than 53,000 persons including 800
foreign nationals in various aspects of sericulture technology. Besides conducting research, training and
extension activities, the institute also offers consultancy and advisory services to national and international
agencies.

Vision
To be a model organization for providing R&D services in sericulture for rural development and

upliftment besides generation of human resources both at domestic and global level with special reference to
tropical countries.

Mission
» To improve the productivity and quality of silk, besides reducing the cost of production
» To generate pro-environment, pro-poor and pro-women technologies for effective resource utilization

= To develop low cost innovative technologies for overall improvement of socio-economic condition of
stakeholders

* To promote and popularize the cutting edge technologies in the field to increase production base of
quality silk.

» To undertake Human Resource Development at all levels of operation
Mandate
= To develop mulberry sericultural technologies suitable to different agro-climatic conditions /zones.

* To conduct basic and applied research in various disciplines leading to the development of
appropriate technologies

= To test verify the proven technologies at field level for their adoptability
= To conduct front-line demonstration of developed technologies in the field
* To conduct human resource development and training programmes

» To serve as a testing centre for mulberry sericulture related rearing equipments, machines, products
and technologies evolved in CSB Institute or referred by other agencies

* To coordinate with State Govts., Voluntary organisations NGOs, universities and other National
institutes for collaborative research and technology transfer.
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Organizational Setup

CSRTI-Mysuru is the largest and most diversified institution engaged in sericulture R & D in the country,
supported by 80 scientists of various disciplines including agricultural engineers, sociologists and
economists. These personnel working in close coordination for the development of suitable technologies and
its transfer through the main institute and its nested units in the states of Karnataka, Tamil Nadu, Andhra
Pradesh, Telangana Kerala, Maharashtra and Madhya Pradesh. R & D activities and technology development
are carried out in major divisions: Host Plant Production & Protection, Silkworm Production & Protection,
Extension and Training. CSRTI-Mysuru has technical and administrative staff to undertake the mandated
activities. The Director monitors the progress of R & D activities of Institute and nested units with the support
of Planning, Monitoring, Coordination and Evaluation cell. The P4 BSF, Hassan and SSBS, Coonoor support in
the silkworm breeding programmes by maintaining breeders stock. The institute is recognized as a nodal
centre by PPV & FRA, New Delhi, for mulberry varieties. Institute regularly publishes books, bulletins, leaflets
and technical pamphlets helpful for the stake holders. The institute publishes Seridoc a half yearly
compilation, presenting the research papers published in sericulutral science across the world.

Extension Network

CSRTI-Mysuru has a three-tier system of extension network: Regional Sericultural Research Stations
(RSRS), Research Extension Centres (REC) and REC-Sub-Units to facilitate validation and transfer of
laboratory findings effectively to the field. RSRSs are located in major sericultural zones of southern states to
carryout region-specific adaptive and applied research. Technology trials are also conducted to suit the
regional requirements besides providing training to farmers and grass root level extension services. RECs and
sub-units share the major responsibility of technology transfer to the stake holders and also provide
technological inputs and support services. CSRTI-Mysuru coordinates Cluster Promotion Programme (CPP)
and IVLP programme for the promotion of bivoltine sericulture in Southern States and Maharashtra and
Madhya Pradesh. Effective transfer of technologies is undertaken in close coordination with officials of
Department of Sericulture of respective states.

Training Centre

CSRTI-Mysuru is recognized as flagship centre for generation of trained human resource in tropical
sericulture at national and international level. The institute also conducts training programmes sponsored by
DBT, DST and Ministry of Textiles (Govt. of India) for socio-economic and technological empowerment of
sericulturists. Besides catering to the HRD needs of the state departments of sericulture in the country, CSRTI-
Mysuru also conducts sericulture training programmes for international candidates through various
organizations such as JICA and Ministry of External Affairs, Govt. of India (ITEC). The training hub houses
well-equipped classrooms with hostel facilities for the trainess.

Infrastructure Facilities

= Well-equipped laboratories, well maintained mulberry gardens and rearing houses to carry out
advanced research

= Large scale rearing houses for technology validation and farmers’ training
= Model chawki rearing centre (CRC) to demonstrate the concept of CRC

= Engineering Division with excellent facilities to support designing, development and fabrication of
machines/equipments suitable for sericulture
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= Video Conference facility ensure faster communication with nested units, DOSs and other organizations
= Computer center provides internet connectivity to all through LAN with print/file share support

= Library Services includes 11298 books; 8239 bound volumes of scientific journals; 5 Internationl
Electronic journals; 7 Indian Electronic journals and 35 Indian & International print version journals;
320 dissertations; 55 Ph.D. theses; technical reports and CD-ROM database-AGRIS.
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3R I8 UgaH @t 78 & A YEHHN wiieH, sReay dfeecay ok Bl oig aaur #R® credhiedt
HERISCEA

» A BRI gyHEHd B 0.1, 0.2 & 0.3% Tigd T HIUR HRAFERZS 3R 0.1% Figd H Abod & favg gHId
T T |

= Tollel-8 YEdd IuSTia & ey Faeh fRufeat srufd 60% Riars vd IR sryaT & 3ifdie Uit Sus &t urfty aof
DTS |

- Tollel-8 WBdd IuSia # 3req Faxh fRufat & srei guie siftres ATgerom IuaT &l (53.6%) Tt B T8 39P
TG JUTHH Sit-4 (39.1%), R-1 (36.7%) 3R THTI SI-2 (27.7%) W 31f% Geur ! fooar T |
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= Ot 4, Gt 1, ORY Afcedifery, 3R St 2 T I Urifiies TaToeat gol faan 7T STafds T 3R 2 3R Age ded o
FYdH SaTg=gST U T |

» I YT T 3= gad 15 SV SR e ¥ (e gad 12 SiHIeRyl & 3« S&gys Wad ard
IRING T Y G&H SHHUETl & =0 F UgaHI S 7T |

X Urd! § Tori-UHTH STR TSRUATY gRI fgd 1 Jara= o1 Siaeom foar am 3R 11 Sgadi & ugaH
T |

- guifyd fufddl & o 7 SiAUREUl (@HSMS-0006, TH3IMS-0504, THIMS-0753, THIMS-0285, THIMR-0577,
TH3ME-0028 3R TH3ME-0108) T Ydd IUR WF SoqH (STAHT),/Hf T 3Hftyes ur 7 |

WADIE
» U I HIsfed FdTem 3 SR IRmae Ay Tenfiist/sicieid & TFdigd fbdl T |
» w1, e SR et T GeATupst B RewTan gq AT ssyur eifiiet o aH@idd o T |
« P Y ARRE TG Brgsz UIEH Fhyu ufesar &1 A I6Ror far T

» AHSA RISHITHIR) SR WHBIC & A J AIGg 16 TH 3R 3R T T S SHHH! DI GUH I TF 9 &t
3T SeTa H ot fopam T |

« WWBIE BT R B 7 Tl 3R fhsediioar <uiig Safes B sifsheddia e |
» REDIC DI AN sarisii  wrsfed o fhediad & fiygar urs s |

- faue W@l Tl § uRieTe/SiRiieR TiewdT ¥ Tag Iareliadr § 9s AR e RIfRreSy ofF # 79 T
Ut &1 U9 T AT |

= 3Ty IRUS I T 3R 17 fgus Wi TRa # JaRS IR WIS w ofiF &t faqiiy ugelt aR Raid 3t 18 |

= R A-TRASR fawersm iR S T & faftear & SR R SR § Tag SiHl & TH T T9-1, TH T T9-2,
T U TY-3, TH U U- 4, TH U TY- 5 3R TH U TH- 6 & U & TgaH1 7T 3R Ues a2 1w o 1 3R T3 &t 4
T A Rd Yopr a1l o oI Tg-HaY oI faRawuT foham T |

- fferdarea & I9d 0 tH-4 W Gedieh B3 W BT dad H 12% ST Had gor H 8% 3R S &Hd & 5%
gfe o ¢ IfRidaTera & urfera 9it @51 g & SUsl/ 10000 A o $ifes uraT T |

» Yo < HITHIIR 2 B} a1 H YhR T NuH 4xHTHIR 2 3 S B | 7% IUs1/100 A J T 3R BT Had
o | 4% g <E | S Haa Ufad, ShaH dq ddTs, RPre; dq TaTs, YRTBRUT &, IfSST, el IH
T, Sl YR UfA=T, ST SThR &t TR oS grae 1t RIRIT o 7%a &1 g1 H 9gaR Urg 77U |

» JIMBIC R ITP AU UG IWADIC NS R 3% Yay= W T 99 ¥ fafRra fasan man forgen fequret
SRT IUANT fosam S TehelT § |

» 3 Rt fa=eioor gRT uga™ 7T WId $79 & for S Smru SEnferd fosan  ofR ot T oAt ff weie /g
SIATCTHIOR &1 YHTaRITCH S 91T 7T |

B SR I Ygex B TH- g WINfIes! &1 AT fasan 7T 3R ura 17T o WIgdd, R, Ut 3fR T YR et
T U8 Uit SRIGRT § SR UGd W] H 99.94 % HdeA=Merdl gol &t s |
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» MG INN A FEIT 2187 TS BT T Fobrar a7 3R IfHd I TeeA 8g HUD! I ANIGRH Uar
foram T | P! W YUS FRA §U SIac HRaT ot B T |

» XIM@HIC INT I SFIHFT GRI aTUrdiehd IdTG! o foT 41 T[ora favawoy Ruid Ikt &t 75 |

« IRHBICT TR YhHU B Tt BhHIGal & 27 GUeh] Bl gl U & YR WR Gy b1 77 13M10geh! & v
PR SFIHH! DI T A St 3ATS DI Vol 7T |

« USHD Kb, GaIthT, IXWdb, Ul 1 dISIRTRT Td HRIwI3fdb, SIgR | UfeH Srdieron faam |

= R WHBIC Sifay HIR # SdIGHd de ag Werifes dpd o1 ugd SI T3 .

«  faftr P fafiat o Arerd @ WHdie U1 dd &1 shyr a3 . Td. T ST URHAT0H fosar T |

» MBI U Pl TH JUTH & R IR HATHR IR, A fHision, Siost iR Ty daR foar T |

» RS U Y TS T W0 AR |

. ?W&Wﬂﬁrwm$muﬂmﬁﬁﬁwﬁgwgwﬁmmﬁq@

(6.28%)

» SHoll T UEYE 5 $d 1791 AN ISl BT Y[ 1 715 |

» ORI AR (SERHAT Ueadellerd) & et 3 e, aiarg 3R 31y U & edd D! &I 45 AT oS
Rt (SRS fhai) 3R 39 e Adf ReiterHl (S16 1 Sfadi-a) ST Mgl &1 T |

YR e (RgEeIfie M) & Sid fAd=01 /g e SR dfiieHTg & Hud! &l 31 g seRe iy Ueai=g
DI YT DI TS | WRUTERA D1 BIS— I FIS T UDIT 36% F 10% dH &Y gl |

» Ui AER 37, A4 U9 U WR Uit AeR 38 ey Bkl H Wik, adia weliemy SifaeriHfsar TR
3R oty WReflamy CeiRed Y glarsd (RHR-gaths) & SAT® SMIG BI HFGIHd fdl T |

= g @ &1 &% fEEer 8 1,04,000 TRIGT YR Affid g & ¥13fA/8R3db 3R 5Ud Uag Thdh! & 104
PHYDI I faaia foear T |

3R @ areafaal Tt f9S WAy, oSt HRifta &R ernfevfded im g & &1 e JeR ST
e alclond & Jae o fore g1 TR |

» MBI Y F o FHR0T 8 U IR AR fovan mar iR Yeied, A H Y adigde R Teferd
foar T |

IGESIRL|
- yEome &3 T 13069 faramt @ Tfiiferd FRd U 17989.62 Ths N XIedd T TURIYU fowam 7T |

= 3{fY USRI, HCp, AT, AT, HERTY H 26 HT deree’] | foban-ad fguet T YaeH Srishd & e 9
5832.82 Hifew o faueT e IXW &1 ITe fham T SR W & H 495.04 aRg A= F 77.3 {17100
SHTA ST BT U U g |

«  TH-fruM UIcd & Td o) UEdTs H HAICH, 318 USR], deiTH], AfierTg, HERTE 3R Hed UGR & 76200 Usipd
Pl & Hds, A, 0 | 56 TS Wol T |

» 288 fITIR TIR HrRicpH M fpT 77T 3R 18,064 feduR®! BT AR fovam T |
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TR M SdTGd! B [AaRfUDT WRidheaR TR WRIT" YD UHIRIT foar 71 o - Sdred &l
RITT 3ToifaehT & = H U S dTet 69 WTiIRitet fhar1 i Sita M1 IR FebT=T STeld gu 3T TRIgT Bt
Tl

BRI

FA 2618 URIOMRI TT IR IdTGA AU & HRGTRET/SHHa, YW IdTgH!, IR, AMudharst ok
SHUT F YR W ISHIR A6 aTell Dl TR 3R SHTa=g el SHTeTRd UiRIeror Aied fafis ufkierr sl &
Ted ufiferd forar o Srafes @& 2010 T 3R S UHR 130% &I YT g3l |

faftrr fayfaemerl/@miosil & fFara ST 3 HIMU P aqHe! & Anfer H U+ FraeR f$it & T 4T P
0 3O gRaSHI/ZeHRY O & |

THG g qIvredIsor

" A IU-IdTGl & IATG & [l e [-HDIC JAHl & STINT B Ufehar TR FIHR 5 Uce 4.,
365781 3MTafed dd gU U U HI Wipid U g5 |

fooiaT Weh-Y3mdie Y@ fAusHUSER &1 TR, T3 et & mreaw ¥ wdst ARG FwR, FIAR 3R T
HIAN T MSdcy AT & 1Y FIOrIHRT fasar 7 T

e & G faTTed I & R & forw dy smenfa Eeru-Adifar & e asdy &1 Tdieu )
TSRS, 78 fceht & Areqw § A <<t Wiide, SR &I fan a1 (@rsdy &t aRRg: 06.8.2021)

M | UINS dcdl B BHI DI gL PR & 11T TP Tg-UIND GABRUT BT THSARS I, 775 faeett & A1 F e
HIAN T WNSdcy AR & 1Y aTforefieor e faar mar |

HIGHLIGHTS

HOST PLANT

Developed three FtPEPC transgenic mulberry lines with better gas exchange parameters under 60%
field capacity and better nutritional status and tolerance to abiotic stress than wild type plants.

Developed three co-expressing transgenic mulberry lines (CaMV35S, AtSHN1 and AtDREB2A) with
better tolerance to drought, salinity and oxidative stresses than wild type plants.

Under sub-optimal and optimal conditions shortlisted six mulberry genotypes viz., D16, D21, D22, D23,
D28 and D34 with leaf yield, growth parameters, silkworm moulting parameters, leaf nutritional
parameters and carbon isotope discrimination value on par with check varieties.

In optimal and sub-optimal conditions, triploid genotype TRI-10 followed by TRI-8 and TRI-9 are found
to be performing better over the check varieties.

Standardized the nutrient solution for growing mulberry under hydroponic and sand culture system.

Analyzed 536 soil samples of sericulture farmers and provided test based fertilizer recommendation to
improve the soil fertility and mulberry leaf quality.

Carried out the phenotypic evaluation of 230 diverse mulberry germplasm accessions for nitrogen,
phosphorus, sulphur and zinc use efficiency.

DUS test plot with 52 accessions in three replications was maintained and 34 example genotypes were
DUS characterized for 35 characters and the reference and candidate varieties were characterized with
five SSR markers.
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17 markers polymorphic between Sahana and V-1 and 15 polymorphic between MR-2 and V-1 were
identified.

Polymorphic SSR’s were identified for detection of true hybrids (Morus multicaulis x Thailand Male) for
genotyping mapping population.

Isolated bacterial antagonists Pseudomonas aerogenosa and Bacillus subtillus and fungal antagonist
Trichoderma harzianum from the soil samples of Karnataka, Tamil Nadu, Andhra Pradesh and
Telangana.

T. harzianum isolate was found compatible with copper oxy chloride at 0.1, 0.2 & 0.3% concentrations
and also with Mancozeb at 0.1% concentrations.

AGB-8 mulberry variety recorded higher leaf yield under low input conditions ie, 60% irrigation and
fertilizer inputs.

Nitrogen use efficiency was recorded significantly higher value in AGB-8 (53.6%) followed by G-4
(39.1%), V-1 (36.7%) and MSG-2 (27.7%) respectively under low input conditions.

Higher primary metabolites were recorded in V1, Morus multicaulis, G4 and G2; whereas least
metabolites were observed in MR2 and Mysore Local.

15 genotypes with high epicuticular wax content and 12 genotypes with high stomatal frequency were
identified as physiologically efficient genotypes with high WUE parameters.

Secondary metabolites were characterized and 11 compounds were identified in mulberry leaves by
LC-MS and HRMS.

Under rain-fed conditions, 7 genotypes (MI-0006, MI-0504, MI-0753, MI-0285, MI-0577, MI-0028 and
MI-0108) were identified with higher total above ground biomass per plant.

SILKWORM

Modified chemical extraction Technology/protocol for chitin from pupae was standardized.
Standardized microbial extraction protocol chitin from pupae, exuviae and scales.
Standardized extraction procedures of sericin and fibroin proteins from cocoon.

Fourteen 16S rRNA gene sequences of bacteria isolated from rhizosphere and midgut of silkworm
deposited to NCBI database.

Silkworm Chitin and Chitosan showed purity and crystallinity whereas shrimp chitin and chitosan were
amorphous in nature.

Variation in the crystallinity of Chitin in different stages of silkworm was observed.

Identifed SNPs in Thioredoxin peroxidase gene (Tpx) linked to longevity associated with
Paraquat/Oxidative stress tolerance in bivoltine silkworm breeds.

Reported for the first time a specific major deletion in Thioredoxin peroxidase gene in CSR17 BV
silkworm breed with shorter adult lifespan.

Based on the RT-PCR analysis and variations in copy number, genes related to non-diapause were
identified in MAS-1, MAS-2 MAS-3, MAS-4, MAS-5 and MAS-6 utilizing Marker Assisted Selection (MAS)
and correlated among the developed hybrid lines in comparison to parental lines MV1 and HB4.
Obtained 3A grade silk from MAS-3 x S8 hybrid.

14



T wfade, & X 31 U, B, 2021-22

= Evaluation of the improved PM-4 at Bilidevalaya revealed 12% improvement in shell weight, 8% in
cocoon weight and 5% in fecundity. The yield/10000 larvae as also high compared to the lines
maintained at Bilidevalaya.

* The cross breed PM-4 x CSRZ has shown 7% improvement in shell weight, 6% improvement in
yield/100 dfls and 4% increase in cocoon weight when compared to PM x CSR2. Parameters like shell
percentage, average filament length, non-breakable filament length, reelability, renditta, raw silk
recovery, raw silk percentage, average size denier etc., also were better, in comparison to the traditional
cross breed.

= Developed one web page with informations on silkworm diseases and their symptoms and silkworm
pests and their management which can be used by the stakeholders.

= Bioassay conducted for seven drugs identified through in silico analysis and Declatasvir is identified as
a potential drug for the management of BmNPV.

= Validated the M-LAMP technology in both mulberry and Vanya sector and found that the technology
works in mulberry, Tasar, Eri and Muga silkworms with a sensitivity of 99.94% in mulberry silkworms.

= Resolved 21 field problems related to silkworm diseases and provided guidance for the farmers for
proper disease management. Follow up action was also done by contacting the farmers.

= Issued 41 quality analysis reports for the products commercilaized by Silkworm Pathology.

» Twenty seven isolates of fungi infecting silkworms were identified morphologically and molecular
characterization was also done and submitted the sequences to NCBI

» Pebrine monitoring was carried out in the Breeders stock, BSFs, SSBS, P1 grainages and CSGRC Hosur.
= A Probiotic consortium was identified for improving productivity in mulberry silkworm, Bombyx mori.
= Silkworm pupae oil was extracted by different extraction methods and quantified ALA.

* Food products pasta, beverage mix, cookies and mayonnaise were prepared by using silkworm pupae
as an ingredient.

= Fish feed formulations have been prepared with silkworm pupae.

= In the validation trial of the chawki feed supplement formulation (CFSF), improvement in chawki
performance and increase in cocoon yield (6.28%) was observed.

= Atotal of 1791 pouches of Nesolynx thymus were supplied for the management of uzi fly.

* For the management of Leaf roller (Diaphania pulverulentalis) supplied 45 units of egg parasitoid
(Trichogramma chilonis) and 39 units of larval parasitoid (Bracon brevicornis) to mulberry farmers of
Karnataka, Tamil Nadu and Andhra Pradesh.

= For the biological control of mulberry thrips (Pseudodendrothrips mori), supplied 31 units of
Blaptostethus pallescens to the farmers of Karnataka and Tamil Nadu. Following the introduction of the
predator the thrips incidence reduced from 36 per cent to 10 per cent.

= Standardized mass production of leaf roller egg larval parasitoid Phanerotoma sp., larval parasitoid
Dolichogenidea sp. and pupal parasitoid Tetrastichus howardi (Hymenoptera: Eulophidae) on leaf roller
egg, larvae and pupae.

= 1,04,000 nos of Acerophagus papayae distributed to 104 farmers through DoS/RSRS and its nested units
of Tamil Nadu for the control of papaya mealy bug.
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Imidacloprid, Dinotefuran, Acetamprid, Chlorfenapyr, Fenobucarb, Indoxacarb and Emamectin
Benzoate + Thiamethoxam and three botanicals namely Vidi greenpath, Vidi Kossipil and Azadirachtin
Neem super T were shortlisted for the management of leaf roller Diaphania pulverulentalis.

Developed one equipment for gender classification of silkworm pupa and the demonstration has been
conducted at SSPC Mysuru successfully.

EXTENSION

Mulberry plantation extended in 17989.62 acres in the command area covering 13069 farmers.

A record quantity of 5832.82 MT bivoltine raw silk was produced through Bivoltine Cluster Promotion
Programme implemented in 26 mega clusters in Andhra Pradesh, Karnataka, Tamil Nadu, Telangana,
Maharashtra and non captive area from 495.04 lakh dfls with an average cocoon yield of 77.3 kg/100
dfls.

Under M-kisan Portal 56 Messages were sent in every fortnight to 76200 registered farmers from
Karnataka, Andhra Pradesh, Telangana, Tamil Nadu, Maharashtra and MP in Kannada, Telugu, Tamil &
Hindi.

Conducted 288 extension communication programmes and sensitized 18,064 stakeholders.

A compilation depicting flourishing sericulturists titled “Sericulture Success Stories” was published - a

collection of 69 sericulturists narrating their saga of sericulture life and appreciation on taking it as
their way of life for sustainable livelihood.

A total of 1032 persons including 320 farmers, 669 students and 43 others have visited the institute
during the year.

A virtual workshop on Mites and Thrips management was organised on 5th October 2021.

TRAINING

A total of 2618 persons including officers/officials from DoS, sericulturists, entrepreneurs, researchers
and employment seekers on compassionate ground were trained under various training programmes,
including Structured and Need Based training, achieving 130% target of 2010 persons.

Ninety Six students from different universities/colleges carried out their project/internship as a part
of their Masters Degree under the guide ship of CSRTI Scientists.

Patents and commercialization

One patent granted with Patent N0.365781 for the innovation “Process for the utilization of spent
silkworm moths for producing value added by-products”.

Vijetha Supplement- Silkworm Bed Disinfectant was commercialized through NRDC, New Delhi - to
M/S.Serio Care, Kolar and M/S. Kaveri Agro Products Mysore.

License was renewed for Navinya-A Plant-Based Formulation for Control of Mulberry Root Rot Disease
(date of license: 06.8.2021) through NRDC, New Delhi to M/S.Nandi Agrovet, Bangalore.

Commercialized Poshan - A Multi-nutrient Formulation for Correcting the Nutrient Deficiencies in
Mulberry through NRDC, New Delhi to M/S.Kaveri Agro Products Mysore.
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ISTHTYT praf-ag deeh nfafafirar

SR YR IJATE S T TR0 TR, BE H q62021-22 & SR JASTHTNT =Hifd HT uid: Srurer foar
T | ISTHTST ST & URT 3(3) BT I =T SFuTe HiRad fovar a1 g1 I 8 & foumet & Fafiag 9 9
AT HTAFaeH AT BT I3 BT STASH HR ASTHINT T & TR T Teiten ot 75 | &S wramensit &1 smieH,
&l feau/aEare &1 smiioH,B<! URidT Td ddb-iid! Alfed BT YHIRM adl fgal [Cwul-Siaa Werg dioHT &1
Frafae fear g |

TR RT3 A & SR ASTHTT HATaa- & A farg sl )R & 18 HIRars o1 Wiend Ao AR &8
1. YR 3(3) BT ATUTA: JASTHINT AT 1963 BT URT 3(3) &b 31 3 a1t Gt HrTerra fgumdt o iRt fabw 1mu

2. w11 &1 srguras: it o, i, Yae 3t Aigs, e, AuE, e, ugaH-ud, uRed-ud e fguh
F IR U TE R 3% GRIREd B39 2 Siafig (SR SRHTT, Duur def 3R Heifdid iR} TR W) ST U |

3. & R ¥ & SRE &, T TuT 71 &7 U g WHRT Hrafadl &Y HH: 80%, 80 % 3R 71% U &t A
Vol PR TAER 6T I 34f¥rep ufawrd urd fopan g

4. ISTHIVT ST AATT BT o] BT AMNH: THE 7 & el # IorHme srafaaa afbfd ot sea o1
SIS R ISTHTST TITHT TN & TR H GHIT P18 | a8 2021-22 F 3idid feAied 09.07.2021, 06.09.2021,
16.12.2022 T 11.03.2022 B ISHIN SR IR BT 93P NI B T8 9T 93! H faw 7w Foflg )
3T HRATS B T3 |

5. &S erdzmema &7 A : TR & UUTRT} &1 TRBR] HTH-B1oT H &) 1 TaNT B 3R ITY-JrS JASTHTHT
i Bt THBRY 7 & fore ude faaret § ) sriwmen &1 A fhar man| de-te! aur u=mafFe ueurial
P IIY-Jry A1 & o 17 39 a8 & SR faAie 16.07.2021, 08.09.2021, 17.12.2021 3R 11.02.2022 T 3T
ST U TGawiyg S HRIRITAT BT STASH HR 1 42 RGN T 41 HHATRAT B WiRITET fovam i |

6. f&dt fewur-smam= WicaTed FioHT &1 FATaa: TRM T4 396 RS ol & HRRd SAIGINGT al
FHHAIRG! B fES & Yo FU Y B HA B WlTled B & AT Hoid IR de Bl SURIGA [CHUT-SHTeRa—
TeTE ST AL &t 7T ¢ o siavfa ReiRa e fore R Ao bR 30 51 81 59 af & RM 39
TS & T id TRIF & 13 TeuRAT BT fGAF 14.09.2021 DT AT ISTHTNT TEATST FHIYT JHARTE H TG
RIFR faaid feu TG, I sramar srefiiwy srfedl & 9 Teutial & off $9 aioHT & Sidiid [RIGR U gail
gl

7. &8 upmRA: IRH & aiifie KU oiwma: fgursht & Ue1iRid &1 78 | $9% Qa1 edd H J9 [T 7 Jae
T4 TEdd SAIS® IS Hige Bl YhHul 3R 6T Yt e upad) o1 el § erfare fvar i |

8. TSTHTHT faw 10(4) & siarta srdia wrataal &1 siftrgfa foran s o7 Frfad & B & sriae
M I I BT UfA=Id80 B ST 8 39 Sl ol BT gRTISTHTST T 10(4) & e ifergfera fosan Sirar
T 1 3 e o 39 TRIM & 3fadr 06 Sy Hrafer Bt ifgfRrd wmn S gt g

9. f&dt fegw/ v@ars &1 SmaieH: IR H fA7® 01.09.2021 ¥ 14.09.2021 T IJSTHTST TIATST HMT 74T Ford
IR 4 faft= fE ufaaifiarett aur T, yaoked, Wia wierr, Yrsgrach, ufaafidrett &1 smareH favar mar
| T Ufaaifrar & faciaret &1 w, fgcdid, gt d HiaHl [RIGR 9dhe &4 | faar |

10. IroTHTYT }ftes: axTe /SifRreRYy/mHar ot & 9y et SR e /g TeTHTT e dafdis wWR R UeH
fear o1 g | g8 i WAy o1 Fwred A g ey & oifdfvad femm wmar g 1 s
AR/ SRR /B H=al § ITe o1 TR g3 8 Ud 9gaR Hafad- Ud IR Je- 3 g |
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11.

12.

13.
14.

15.

Fger W Bl § SRk °RT 3(3) FT U, BH/Mw= IS q9te, fammgt RUlc a3t geaied RUlS, 96! &
HIRATs Tt T HRX R YARE U ¥ a1 o1 387 8 | TGH § 3t siftyasferst & gfiewre o oawi § ford
T, SiTioh T oy YRR HIwTaf § H1H FHR- H A g3 g

Frdteror: sl Fraterdt § IISTHTST HIafaeH &1 TR & THte d SR TEguR Sa=ad ged 3R grieRH
31 & fore 3eT Atern i oran 81 Raveldi= avf & od 2 sriaal o1 Ftem fea m gl

UFREIOT: I IUTG ¥ Hafd $dt 10 T WRIE0 HRIGH =4l o AeqH § SATiford fopam T |

feuTdt 79 woat: o< TR § 9 a7 8 $a 50 feumdt AH® U daR @R 9 SR el & Suame
S 7T |

JaqTse o1 fgUTfieror: I &1 fasuge gola: fgurst # a9 T 3 |

ACTIVITIES REGARDING OFFICIAL LANGUAGE IMPLEMENTATION

During 2021-22 Official Language policy was implemented successfully at Central Sericultural

Research and Training Institute, Mysuru. Compliance of section 3(3) of the Official Languages Act was

ensured. The progress in implementation of Hindi was reviewed regularly by conducting quarterly meeting

of the Official Language Implementation Committee. Organisation of Hindi workshops, Hindi Day, Fortnight,

Publication of Hindi magazine/Technical literature were carried out and Hindi Noting drafting scheme was
popularised and implemented in the Institute. The details of action taken on various items of Official
Language Implementation during the period is as follows:

1.

Compliance of Section 3(3): All the papers coming under section 3(3) of the Official Language Act
1963 were issued in bilingual.

Compliance of Rule 11: All types of forms, letter heads, Rubber Stamps, Sign Boards, Name plates,
Envelopes, Identity Cards, Visiting cards etc are prepared in bilingual. Check points (at Stores Section,
Despatch Section and at concerned officer level) have been devised to ensure issuance of the same in
bilingual.

Hindi Correspondence: During the year prescribed targets for correspondence in Hindi were achieved
by sending 80%, 80% and 71% letters in Hindi to Central Govt. Offices located in A, B and C regions
respectively.

Organisation of meetings of the Official Language Implementation Committee: The progress of
implementation of the Official Language was reviewed regularly from time to time by conducting OLIC
meeting in every quarter. During the year 2021-22 Official Language Implementation Committee
meetings were organised on 09.07.2021, 06.09.2021, 16.12.2021 and 11.03.2022 and follow up action
were taken on the decisions of the meeting.

Organisation of Hindi Workshops: Hindi workshop was organised in every quarter for the officials of
the Institute to provide information related to use of Hindi in the Official work and also to extend
information about Official Language Policy. During the year, 42 Officers and 41 staff have been trained
in Hindi workshops organised on 16.07.2021, 08.09.2021, 17.12.2022 and 11.02.2022 for technical and
administrative officials and scientists.
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6.

10.

11.

12.
13.

14.

15.

Implementation of noting-drafting incentive scheme: To encourage the officers and staff of this
Institute and its subordinate offices to do their work originally in Hindi. CSB's liberalised noting-
drafting incentive scheme was implemented in which cash awards are given for writing prescribed
words in Hindi. During the year cash awards were given to 13 officials in the valedictory function of
Official Language fortnight held on 14-09-2021. Apart from this, 9 officials of subordinate offices were
also awarded prizes under this scheme.

Publications in Hindi: Annual report of the Institute was published partly in bilingual and two
pamphlets viz.,, Management of Root rot disease and Broad mite infestation in mulberry and its control
were also published in bilingual.

Notification of the sub-ordinate offices under 10(4) of the Official Languages rules: The Offices in
which 80% of the staff are having working knowledge in Hindi are notified under 10(4) of the official
languages rules. In this direction, apart from this office, 6 sub-ordinate offices have also been notified.

Organisation of Hindi competitions: Official Language Fortnight was organised from 01.09.2021 to
14.09.2021 during which 4 different Hindi competitions viz., 1. Correct writing 2. Dictation, 3. Memory
test, 4. glossary competitions were organised. The winners of the competitions were award ed with first,
second, third and consolation prizes.

Rajbhasha Shield: Rajbhasha Shield is awarded at individual level in scientific/officer /employee cadre
for their best performance in official language work.. This shield is given in addition to the award for
the best performing sections which aroused enthusiasm among the scientists/officers/employees and
resulted in better performance in implementation.

Work on Computers in Hindi: Compliance of Section 3(3), forms, standard drafts, quarterly progress
report and evaluation report, work related to meetings are carried out smoothly on computers. Unicode
system is activated in all computers which facilitates employees to do work in Hindi, English and other
Indian languages.

Training: 10 Training programmes related to Sericulture were conducted through Hindi medium.

Inspection: Sub-ordinate offices were inspected for reviewing the progress made regarding
implementation of Official Language Policy and extending necessary suggestions & guidance
accordingly. During the year under report 2 offices have been inspected.

50 billingual standard drafts were prepared and sent to 9 different Sub-ordinate offices so as to increase
Hindi correspondence.

Website of the Institute has been totally made in bilingual format.
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1. MULBERRY BREEDING AND GENETICS

Concluded Research Project

PIC3620: Engineering photosynthesis in mulberry for resilience to climate change: A C4 approach
(Aug. 2017-Dec. 2021)

Tanmoy Sarkar, A. S. Raghavendra (Univ. of Hyderabad), T. Mogili (upto Feb. 2018), S. Gandhi Doss (up to
Mar. 2021), M. K. Raghunath (from Apr. 2021), T. Gayathri, G. S. Arunakumar, K. N. Ravindra and Babulal

Major objective

* To develop transgenic mulberry with C4 traits through Agrobacterium mediated genetic
transformation for climate resilience.

Specific objectives

= Construction of gene constructs containing C4 photosynthetic genes (viz., PEPC, CA and PEPC+PEPCK)
and selectable marker gene in binary vector backbone and mobilization of recombinant binary vector
in Agrobacterium tumefaciens.

= Genetic transformation and molecular characterization of transgenic Arabidopsis and/ tobacco co-
expressing C4 photosynthetic genes and selectable marker gene.

= Genetic transformation and molecular characterization of transgenic diploid mulberry co-expressing
C4 photosynthetic genes and selectable marker gene.

In the study, a protocol for in vitro regeneration for obtaining complete plantlets from cotyledon and
hypocotyl explants of G-4 mulberry has been optimized. Genetic transformation was carried out by using
1192 cotyledon and hypocotyl explants of G-4 mulberry with FtPEPC, FbCA and ZmPEPC+UpPEPCK gene
constructs. Total 105 putative transformed mulberry shoots containing FtPEPC, FbCA and
ZmPEPC+UpPEPCK genes were selected on hygromycin containing selection medium. A total of 28 putative
transgenic plants with three gene constructs viz.,, ZmPEPC+UpPEPCK (designated as M_C6 series), FbCA
(designated as M_C7 series) and FtPEPC (designated as M_C10 series) were hardened in earthen pots. Two
transgenic mulberry lines were confirmed by PCR using CA gene-specific primers and two transgenic
mulberry lines were confirmed by PCR using PEPCK gene-specific primers. Similarly, three transgenic
mulberry lines were confirmed by PCR using PEPC gene-specific primers. Quantitative PCR (qRT-PCR)
showed 1-1.48 fold expression of heterologous CA gene in two transgenic lines and 1-1.56 fold expression of
PEPC gene in three transgenic lines. Transgenic lines expressing the FtPEPC and ZmPEPC+UpPEPCK genes
exhibited variation in PEPC enzyme activity (0.067-0.10 units/mg). Three FtPEPC transgenic lines
(M_C10_1, M_C10_3 and M_C10_16) showed 1.91 to 2.66 fold increased PEPC activity than wild-type (WT)
plants. Most of the transgenic mulberry lines showed better total soluble protein (35.09 to 39.29 mg/g FW)
and soluble sugar (30.35 to 36.01 mg/g FW) (Fig. 1.1) than wild type (WT) mulberry plants under well-
watered condition. Transgenic mulberry lines showed better net photosynthetic rate (8.98-11.53 pmol CO;
m-2 s-1) (Fig. 1.2), instantaneous water use efficiency (5.57 to 6.05 mmol CO; mol-* H,0) and SPAD value than
WT plants under 60% field capacity (60% FC). The relative water content (RWC) (Fig.1.3) and proline
content of transgenic mulberry and WT plants remained the same under 100% FC. Eventhough, under 60%
FC, RWC of transgenic mulberry and WT plants got reduced (Fig.1.3) it was comparatively higher in
transgenic plants.
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Fig. 1.1: Total soluble sugar in transgenic mulberry and WT plants
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Fig. 1.2: Photosynthetic rate of transgenic and WT plants under 100% and 60% FC
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Fig.1.3: Relative water content of transgenic and WT plants under 100% and 60% FC
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Conclusion

Based on data analysis it was found that three FtPEPC transgenic mulberry lines showed better gas
exchange parameters under soil moisture deficit stress, PEPC enzyme activity, nutritional status and
tolerance to abiotic stress than other transgenic lines and wild type plants. Hence, these three FtPEPC
transgenic lines could be further characterized at molecular and physio-biochemical levels under
containment facility and confined field trial for event selection as per RCGM/Govt. of India, State Govt.
guidelines in collaboration with Research Institute /University.

PIC 01003CN: Genetic enhancement of mulberry by genomics approach: a multi-component project

Sub-component-NW3b: Development of new generation transgenic mulberry for drought stress
tolerance and characterization of existing transgenic mulberry for confined field trials
(Jun.2018 - Dec. 2021)

Tanmoy Sarkar, N. Nataraja Karaba (UAS-Bengaluru), S. Gandhi Doss (upto Mar. 2021), M. K. Raghunath,
(from Apr. 2021), Lalitha Kumari and Babulal

Overall objective

= Development of transgenic mulberry co-expressing transcription factors for drought stress tolerance
and characterization of existing transgenic mulberry for confined field trials.

Specific objectives

* Development of new generation transgenic mulberry expressing stress-responsive regulatory genes
to improve drought and salinity stress tolerant traits.

= Molecular characterization and evaluation of new generation transgenic mulberry and analysis of
existing transgenic lines for confined field trials.

= Development of proposal/application for event evaluation/confined field trials of existing transgenic
lines

A total 1622 cotyledon and hypocotyl explants were used for genetic transformation experiment
using three multi-gene constructs (nptll + AtSHN1 + AtDREB2A, igRA + EcZF+ AhBTF3 + AhNFYA7, AKR1 +
EcNAC1 + EcMYC57 + EcBzip60). Total 184 putative transformed mulberry shoots containing
(CaMV35S::AtSHN1:CaMV35S:AtDREB2A) were selected on kanamycin containing selection medium. A total
of 48 putative transgenic plants containing three gene constructs were hardened in earthen pots. Three
transgenic mulberry plants (M_C1-2, M_C1-5 and M_C1-13) co-expressing AtDREB2A and AtSHN1 were
developed, these transgenic lines confirmed by PCR. The qPCR analysis showed expression of DREB2A
genes (1.0-1.82 fold) and SHN1 genes (1.0-2.01fold) in three transgenic mulberry lines. Detached leaf disc
assay of three transgenic lines showed less chlorophyll degradation under 25% PEG (polyethylene glycol),
200 mM NaCl and 10 pM methyl viologen compared to non-transgenic mulberry and less electrolyte leakage
under 25% PEG, 200 mM NaCl compared to non-transgenic mulberry. The transgenic lines also showed less
membrane damage, accumulation of superoxide radicals and better chlorophyll retention capacity than WT
under drought (25% PEG), salinity (200 mM NaCl) and oxidative (10 uM methyl viologen) stresses.

The transgenic mulberry lines showed better leaf moisture retention capacity (62.02 to 69.53%)
compared to wild type (55.08%), 5 h of after harvest, slower and less chlorophyll leaching (33.82 to
40.06%) compared to non-transgenic mulberry plants (47.33 to 55.79%) (Fig. 1.4) and better relative water
content and proline content under 60% field capacity (FC) compared to non-transgenic mulberry in
earthern pots (Fig. 1.5 & 1.6). In situ localization of reactive oxygen species assay showed less oxidative
damage in transgenic lines compared to non-transgenic plant under 10 uM Methyl viologen. Further, these
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transgenic lines showed better gas exchange parameters (net photosynthetic rate, transpiration rate,
stomatal conductance and WUEi) than non-transgenic plant under 60% FC.
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Fig. 1.4: Chlorophyll degradation rate in transgenic and WT plants exposed to treatments
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Fig.1.6: Proline content of transgenic and WT plants under 100% and 60% FC
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Conclusion

Based on data analysis it was found that transgenic lines (CaMV35S::AtSHN1:CaMV35S::AtDREB2A)
showed tolerance to drought, salinity and oxidative stress. Hence, these three transgenic lines could be
further evaluated under confined field trials/containment facility for event selection in the future in
collaboration with other collaborating University, after obtaining all clearances from regulatory bodies such
as RCGM, DBT, India and State Govt.

PIB3631: Primary yield evaluation for identification of superior mulberry hybrids with drought
adaptive traits under sub-optimal irrigated conditions (Mar. 2018-Feb.2022)

Tanmoy Sarkar, T. Mogili (upto Feb. 2018), V. Girish Naik (upto May 2019), S. Gandhi Doss (up to Mar.
2021), M. K. Raghunath (from Apr. 2021) G. S. Arunakumar (from Jun. 2019), Manjappa (from Jul. 2021), R.
N. Bharath Gowda and Babulal

Objective
= To identify superior genotypes with drought adaptive traits under sub-optimal irrigation condition

= Evaluation of introgression lines/mapping populations developed for drought adaptation using
molecular markers/carbon isotope discrimination-A13C

Experimental plot with 21 mulberry genotypes along with respective check varieties was maintained
in 3 replications under optimal and sub-optimal conditions. Recorded the data on growth, leaf yield, leaf
moisture content and leaf moisture retention capacity. Based on the data, it was found that out of 21 test
genotypes, seven genotypes such as D16, D21, D22, D23, D24, D28 and D34 showed leaf yield, above ground
biomass and total shoot length on par with the check varieties (Vishala, RC-1, AGB-8) under sub-optimal
irrigated condition (Table 1.1), with a leaf yield improvement 12.23% to 28.03% over check variety, Vishala
under sub-optimal condition. Similarly, out of 21 test genotypes, eight genotypes D16, D21, D22, D23, D24,
D28, D34 and D67 showed leaf yield, above ground biomass, total shoot length on par with check varieties
(Vishala, G-4, V-1) under optimal irrigated condition (Table 1.2) and showed 1.02 % to 19.39% yield
improvement over check variety Vishala.

Carbon isotope ratio (813C) is having a strong inverse relationship with water use efficiency (WUE).
Hence, it is considered as an indirect selection criterion for water use efficiency (WUE). In this study,
mulberry check variety, Vishala showed least positive §13C value (-30.312) among seven test genotypes
(D16, D21, D22, D23, D24, D28 and D34) and other two check varieties (AGB8 and RC1) maintained under
sub-optimal condition. The 613C value of D23 (-30.243) is on par with Vishala. The 613C values of six
mulberry genotypes D16, D21, D22, D24, D28 and D34 were better than that of the check variety RC1 (-
29.289). Silkworm moulting test showed that most of the moulting parameters were higher in case of all
seven test genotypes (D16, D21, D22, D23, D24, D28 and D34) than the check variety Vishala for sub-
optimal and optimal conditions. Under optimal condition, two mulberry genotypes D23 and D28 showed
moulting performance on par with check varieties V1 and G4. Total sugar, protein and chlorophyll content
of two test genotype D23 and D28 were on par with AGB8 and G4 under sub-optimal and optimal
conditions.
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Table 1.1: Growth and yield parameters of selected mulberry genotypes and three check varieties under
Sub-optimal irrigated conditions

Leaf:

LY AGB (g/ TSL 0 MRC

Genotype (2/p)) pl) i};(z;:)t NS LLS (cm) (cm) LMC (%) (%)
D5 168.37 360.56 0.47 8.56 85.68 582.39 68.65 64.76
D16 404.48 834.78 0.48 8.31 113.79 879.39 74.56 77.36
D21 51486 | 1042.56 0.49 9.78 127.48 | 1063.94 77.74 76.03
D22 388.37 796.89 0.49 10.14 137.62 | 1122.00 74.92 77.14
D23 465.84 964.33 0.48 10.63 127.72 | 1125.06 72.78 74.08
D24 348.57 735.78 0.48 13.81 107.43 | 1158.06 70.23 73.02
D25 290.17 601.33 0.48 11.12 115.26 | 1098.78 73.75 63.75
D28 542.31 | 1111.00 0.49 9.66 122.83 | 1059.67 73.83 77.95
D34 343.75 712.56 0.48 8.80 110.49 882.44 71.41 70.45
D35 248.23 515.78 0.48 7.82 109.14 665.50 71.11 70.87
D40 207.94 454.67 0.46 8.19 128.58 832.33 77.68 70.74
D48 209.59 448.56 0.47 13.20 111.96 990.61 75.81 65.77
D56 267.13 575.67 0.47 11.86 121.49 | 1164.17 72.10 61.83
D57 299.62 624.56 0.48 8.31 115.99 | 1037.06 74.63 67.38
D59 183.86 392.94 0.47 8.07 116.36 997.94 71.97 64.80
D61 206.26 440.00 0.47 7.94 140.43 955.78 75.54 73.96
D62 167.55 370.33 0.45 7.21 96.80 475.44 73.69 73.38
D63 226.99 486.44 0.47 7.94 122.34 697.89 75.32 74.68
D65 212.25 460.78 0.46 7.58 110.37 705.22 76.55 74.55
D67 259.82 499.89 0.55 11.12 112.81 | 1082.89 73.23 72.94
D82 208.12 442.44 0.47 8.68 99.37 786.50 74.05 73.14
Vishala 340.05 723.56 0.47 8.80 122.22 988.78 73.15 75.70
AGBS8 415.29 855.56 0.49 9.78 123.20 | 1068.83 73.22 78.67
RC1 355.40 756.56 0.47 8.19 121.37 930.11 73.56 75.39
CD at 5% 46.12 97.27 0.03 2.88 25.90 291.71 3.97 7.35
CV% 16.36 16.51 6.78 18.64 13.50 19.06 3.28 6.21

Signiﬁcance ok ok Kok Kk * kk kk kk

Table 1.2: Growth and yield parameters of selected mulberry test genotypes and three check varieties under
Optimal irrigated conditions

LY AGB Leaf: LLS TSL MRC
Gemope | g/py | (g/ph) | % L NS em) | (em) |MMEOO (g

D5 183.05 | 387.44 | 047 10.02 | 113.79 | 74922 | 7130 | 6531
D16 540.53 | 1079.83 | 0.50 856 | 115.87 | 1029.72 | 7560 | 77.16
D21 539.43 | 1093.89 | 0.49 10.02 | 12894 | 111039 | 7823 | 77.01
D22 54648 | 1113.64 | 049 10.39 | 140.80 | 1134.83 | 7539 | 77.74
D23 594.92 | 1182.50 | 0.50 1149 | 131.88 | 1156.83 | 73.83 | 77.52
D24 52749 | 1082.89 | 049 15.89 | 111.96 | 117517 | 73.97 | 74.17
D25 32091 | 64181 | 0.50 11.37 | 119.90 | 111467 | 7522 | 65.13
D28 647.70 | 1286.85 | 0.50 1039 | 130.78 | 1183.11 | 7525 | 78.69
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LY AGB Leaf: LLS TSL MRC

Gemowpe | gpn | g/p | % L N em) | (em) MM g
D34 523.97 1063.33 0.49 9.17 137.99 1012.61 74.64 74.58
D35 274.78 549.56 0.50 8.07 116.11 674.06 72.62 71.31
D40 246.17 521.89 0.47 8.07 134.81 846.39 76.95 71.59
D48 272.38 554.89 0.49 13.57 132.73 1210.00 79.62 67.89
D56 346.59 699.72 0.49 11.98 133.96 1207.56 73.36 70.08
D57 365.08 740.91 0.49 8.68 119.29 1059.06 75.29 71.18
D59 246.00 506.00 0.48 8.19 119.41 1002.83 73.08 65.67
D61 263.01 537.78 0.49 8.07 143.37 983.89 76.31 73.21
D62 323.19 658.78 0.49 7.33 127.48 539.00 74.47 74.31
D63 285.05 608.67 0.47 8.19 126.74 727.83 76.03 74.46
D65 283.46 584.22 0.49 7.94 120.39 748.00 76.89 74.85
D67 529.17 1058.35 0.50 11.73 134.81 1174.56 74.31 73.55
D82 257.57 535.46 0.48 8.80 113.79 837.83 74.98 73.73
Vishala 522.08 1062.11 0.49 9.41 126.01 1071.28 76.63 76.78
V1 560.56 1121.12 0.50 10.14 124.67 1108.56 78.08 78.58
G4 583.86 1165.27 0.50 10.39 126.87 1156.83 75.68 77.12
CD at 5% 40.05 79.52 0.01 1.05 11.75 76.72 3.97 4.75
CV % 10.56 10.34 2.45 11.44 10.00 8.24 3.21 3.94

Conclusion

Based on analysis of growth and yield parameters, six genotypes D16, D21, D22, D23, D28 and D34
were identified as suitable varieties for sub-optimal and optimal conditions. Similarly, seven genotypes D16,
D21, D22,D23,D28, D34 and D67 were identified as suitable varieties for optimal irrigated condition.

PIB 3632: Evaluation of superior triploid genotypes for yield and adaptability under varied agro-
climatic conditions (Mar. 2018-Feb. 2024)

M. K. Raghunath (from Apr. 2021), Manjappa (from Apr. 2021), S. Gandhi Doss (upto Mar. 2021), Vijaya
Naidu (upto March 2021), Tanmoy Sarkar, G. S. Arunakumar, S. K. Hanumantharayappa, K. P. Kiran Kumar
(from Apr. 2021), S. Kamaraj and Babulal

Objective

= Evaluation of identified triploid genotypes for development of superior variety with high yield and
quality for optimal input conditions.

= Evaluation of identified triploid genotypes for development of superior variety with high yield and
quality for sub-optimal input conditions.

Three crops data (i.e., 3rd, 4th and 5th) pertaining to growth and yield data were recorded at CSRTI,
Mysuru for the first year along with major foliar and root diseases under optimal condition. Likewise, 4
crops data (i.e., 2nd, 3rd, 4th and 5th crops) on growth and yield attributing characters was recorded in the
experimental garden under sub-optimal condition (Table 1.3 & 1.4).
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Table 1.3: Growth and yield parameters of triploid genotypes under optimal conditions
(Pooled data of 3 crops)

Length of Total Above . Moisture

No. of longest shoot ground Leaf Moisture retention
Genotype ; Wt./plant | content .

Shoots shoot length biomass/ (@) (%) capacity
(cm) (cm) | plant (g) 8 i (%)
Tri-1 11.7 103 1042 683 348 72.2 85.8
Tri-5 10.8 104 1145 887 434 69.9 82.6
Tri-6 14.3 109 1189 936 422 70.6 79.2
Tri-8 10.7 101 946 808 418 70.8 84.1
Tri-9 10.7 110 1063 951 489 71.6 85.2
Tri-10 16.5 114 1363 1101 585 72.4 83.1
G-4 10.1 106 954 955 492 72.4 84.4
Vishala 10.2 114 942 936 439 72.3 85.3
CD at 5% 2.1 185 123 66 1.6 3.3
CV.(%) 10.2 5.5 9.7 7.7 8.2 1.2 2.3
Significance ok NS ok o o * ok

*Significance at 0.05 level of probability; **Significance at 0.01 level of probability

Table 1.4: Growth and yield parameters of triploid genotypes under sub-optimal conditions

(Pooled data of 4 crops)
Length of Total : Moisture Above
Moisture : Leaf
Genotype No. of Longest Shoot Content Retent?on (.}round Wt./plant
Shoots Shoot Length (%) Capacity | Biomass/ (@)
(cm) (cm) (%) plant (g)
Tri-1 10.3 112 1091 76.0 84.9 1381 807
Tri-5 13.4 102 1014 76.5 82.4 1149 695
Tri-6 27.5 117 3625 77.4 81.4 2014 971
Tri-8 15.3 123 1741 77.4 84.8 2365 1291
Tri-9 17.3 105 1924 77.5 84.8 1662 911
Tri-10 33.5 120 3520 77.7 86.3 2698 1485
G-4 18.0 101 1849 75.6 86.4 1049 764
Vishala 15.1 92 1259 78.5 84.8 1338 800
CD at 5% 3.2 14.3 418.6 1.8 2.8 572.9 205.3
CV (%) 9.6 7.4 11.8 1.3 1.9 19.0 12.0
Significance koK Kok Kk * * kk )k

*Significance at 0.05 level of probability; **Significance at 0.01 level of probability

Analysis of pooled data reveals that triploid genotypes TRI-10 followed by TRI-8 and TRI-9 showed
better performance over the check varieties in both optimal and suboptimal irrigated conditions.

AICEM Phase-IV: PIE13001 MI: All India Coordinated Experimental Trials for Mulberry (Apr. 2019-
Mar. 2025)

Manjappa (from Apr. 2021), S. Gandhi Doss (up to Mar.2021), P. Sudhakar, S. K. Hanumantharayappa,
A. Venugopal, B. Srinath (up to Mar. 2021), S. Rajadurai, (from Apr. 2021), J. B. Narendrakumar,
K. Jhansilakshmi and Babulal

PI: K. Vijayan (upto May 2021), S. Nazeer Ahmed Saheb (from Jun. 2021)
Facilitators: M. K. Raghunath, G. S. Arunakumar, M. R. Bhavya, V. Shobana and K. Jhansilakshmi
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Objective

= |dentification of suitable mulberry variety for regional, zonal and national use based on their
performance.

Three test genotypes CMYO01, CBP01 and CPPO1 have been evaluated at seven test centers of South
India along with check varieties G4 and V1. Analysis of pooled data over three crops revealed that CMY01
genotype has shown significantly highest leaf yield per plot over other test genotypes and check varieties V1
and G4 (Table 1.5).

Table 1.5: Performance of test genotypes and checks for growth, leaf yield and leaf moisture parameters
(Pooled data of three crops).

Total shoot Nodes/m Leaf: Shoot L:eaf Leaf Moisture . Leaf
Genotype length (cm) shoot ratio Moisture (%) after 6 h yield/plot
8 ength (%) ° (kg)
CMY 01 843 20.13 0.55 76.3 71.6 20.8
CBP 01 839 16.19 0.50 76.3 71.5 18.3
CPP 01 455 15.13 0.52 74.8 69.9 11.8
V1 791 20.22 0.54 75.6 71.8 17.5
G4 809 21.13 0.56 76.4 72.0 18.6
CD at 5% 119 0.89 0.02 0.82 1.24 1.6
CV (%) 18.0 5.4 0.2 1.2 2.0 10.7
Significance kk kk kk kk kK k%

**Significance at 0.01 level of probability

Survivability and rooting ability of test genotypes and checks were evaluated under nursery condition
by following Randomized Block Design with five replications. CMY01 (84.8%) and CBPO1 (83.4%)
genotypes shown statistically on par with the checks with respect to survivability of cuttings (Table 1.6).
CMYO01 and CPP01 shown on par fresh shoot weight of saplings with the checks and CMY01 and CBP0O1
shown on par root weight with G4 variety.

Table 1.6: Survivability and rooting ability of different genotypes

Genotype Survivab(i(l)/iot )y 90 DAP Fresh Shoot Wt. (g) Fresh Fg ())Ot Wt Shoot: Root Ratio
CMY 01 84.8a 75.1a 7.2a 10.68bc
CBP 01 83.4a 66.2b 7.3a 9.64¢
CPP 01 76.6b 68.12 4.5b 15.06b
G4 88.8a 89.7a 7.0a 12.86bc
L%t 83.8a 86.72 4.2b 20.90a
CV (%) 3.7 15.2 19.4 18.8
Significance ok ok o ok

**Significance at 0.01 level of probability; Values with different letters are significantly different
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PIE 01022 SI: Evaluation of promising mulberry genotypes for higher leaf yield and resistance to
root rot and root knot diseases in primary yield trial (Dec. 2021-May 2026)

Manjappa, G. S. Arunakumar and M. K. Raghunath
Objectives

= Identification of superior genotypes with higher yield, quality and resistance to Root rot & Root knot
nematode diseases.

= Confirmation of resistance levels in superior genotypes under artificial inoculation conditions.

Multiplication of 22 test genotypes and 3 checks (V1, G4 and BR8) undertaken by planting the cuttings
in the nursery bed.

Continuous/Other activities

Maintenance of mulberry germplasm, Breeder Seed Plot and demonstration plot

Manjappa (from Apr. 2021), M. K. Raghunath (from Apr. 2021), S. Gandhi Doss (up to Mar. 021), Tanmoy
Sarkar and Babulal (from Jan. 2021)

A working germplasm with 28 accessions was maintained for future hybridization programmes.
Nineteen elite varieties were also maintained in the demonstration plot. Breeders’ seed plot of six mulberry
varieties viz, G4 (for late age silkworm rearing), G2 (for young age silkworm rearing), MSG2 (for soil
moisture stress environments) AGB8 (for sub-optimal irrigated conditions) and AR-12 (alkaline soil
resistant) and Sahana (Shade tolerance) were maintained for multiplication.

Meteorological Observatory
Honorary Superintendent : M. K. Raghunath, Sci-D (from Apr. 2021)
Observers : Muthappa, STA (from Jan. 2020)

: Ramesh, AT (from Jan. 2020)

The Part-time observatory of India Meteorological Department [IMD] has been functioning at the
Institute and keeping records and communication to IMD, Bengaluru (Table 1.7).

Table 1.7: Meteorological data for the year 2021

Month Temper:.;\ture [°C] Humid.ity [%] R[ar;r;flaill g;’yzf(l;?)my
Max. Min. Mean Max. Min. Mean
Januray 32.40 | 20.00 | 26.20 98.00 | 85.00 | 91.50 25.00 1.00
February 33.10 | 19.80 | 26.45 96.00 | 89.00 | 92.50 22.00 2.00
March 45.10 | 33.90 | 39.50 93.00 | 64.00 | 78.50 0.00 0.00
April 36.90 | 22.20 | 29.55 84.00 | 69.00 | 76.50 31.00 3.00
May 35.20 | 21.80 | 28.50 93.00 | 85.00 | 89.00 41.00 3.00
June 33.80 | 21.80 | 27.80 90.00 | 79.00 | 84.50 151.00 8.00
July 32.60 | 21.80 | 27.20 93.00 | 87.00 | 90.00 144.00 12.00
August 31.10 | 22.00 | 26.55 98.00 | 88.00 | 93.00 82.00 7.00
September 33.00 | 22.20 | 27.60 93.00 | 79.00 | 86.00 39.00 4.00
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October 31.10 | 22.40 | 26.75 95.00 | 91.00 | 93.00 485.00 21.00
November 30.40 | 22.00 | 26.20 | 100.00 | 92.00 | 96.00 292.00 15.00
December 31.00 | 22.40 | 26.70 95.00 | 84.00 | 89.50 18.00 3.00
Mean 33.81 | 22.69 94.00 | 82.67
Extm.High 45.10 | 33.90 100.00 | 92.00
Extm.Low 30.40 | 19.80 84.00 | 64.00
Total rainfall (mm) 1330.00
No. of rainy days (d) 79.00

2. MULBERRY MOLECULAR BIOLOGY

Concluded Research Projects

PIC3615: Mapping QTLs for alkalinity tolerance in Mulberry (Morus spp.)(Aug. 2017 - Dec. 2021)
M. R. Bhavya, T. Gayathri, Y. N. Sanath Kumar, K. C. Mahalingappa and S. Bharatesh

Objectives

= To validate the response of accessions contrasting for alkalinity stress and development of mapping
population

= Identification of QTLs controlling alkalinity tolerance in mulberry

= To validate the response of accessions contrasting for alkalinity stress

The stress response of already identified contrasting accessions (20 tolerant and 18 susceptible, Table
2.1) was examined by evaluating them in hot-spots at REC-sub unit Kinakanahalli and REC-Koppal, along
with two checks- AR12 (resistant check), V1 (susceptible check) under RCBD design with 90cm x 90cm
spacing. Data has been recorded on number of branches, length of the longest shoot and total biomass, total
leaf weight and total shoot weight.The study was also carried out under artificial stress using pot culture
techniques at CSRTI, Mysuru for reconfirmation. These genotypes were evaluated under alkaline soil with
pH 9 and also in soil with optimum pH (7.0-7.2) as a control.

Though the performance of the tolerant check was more than all other genotypes included in the
experiment, due to its triploid nature, it was not considered as a parent for crossing. However, the
genotypes MR-2 and Sahana which are not significantly different in performance from tolerant check AR12
were selected as alkaline tolerant female parents for development of mapping population.

The susceptible check V-1 produced total biomass and total leaf weight per plant at Kinakanahalli is
330g and 181.66g, respectively and at Koppal is 213.75 g and 80 g, respectively. The total biomass and total
leaf weight of V1 is significantly different from AR12, Sahana and MR2. Therefore, V-1 was considered as
susceptible male parent for development of mapping population by expecting some transgressive
segregants in the progeny which are tolerant to alkaline stress and also high yielding.

The study conducted under artificial stress using pot culture techniques at CSRTI-Mysuru
reconfirmed the field results based on SPAD chlorophyll meter reading, glycine betaine content and
genotypic score based on leaf yield. Comparison between genotypes in control and alkaline treated
condition, efficient genotypes for alkaline tolerance showed a lesser reduction in SPAD values, while higher
reduction among inefficient genotypes. SPAD value more than 30 recorded by the genotypes was TR-7 (MI-
0190):35.50 > MR-2 (MI-0025):35.00 > AR-12 (MI-0799):34.50 > Hosur C16 (MI-0836):32.43 > Sahana (MI-
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0524):31.75 and L-4 (MI-0641):31.73 under alkaline treatment of pH 9 (Fig. 2.1). SPAD value of susceptible
check V-1 (MI-0308) is 20.20 under pH 9. The significant reduction in the SPAD value indicates
susceptibility of genotypes to the alkaline stress.

Significant increase in glycine betaine content under alkaline treatment compare to control, indicates
tolerance of those genotypes to alkaline stress. The genotypes identified are MI-0263, MI-0512, MI-0677,
MI-0190, MI-0226, MI-0437, MI-0449, MI-0716, MI-0788, MI-0822, MI-0836, MI-0025, MI-0524 and MI-
0799(Fig. 2.2). The genotypes tested for alkalinity stress having genotypic score based on leaf weight above
0.8 are MI-0799, MI-0025, MI-0524, MI-0226 and MI-822, which indicates that the leaf weight reduction
was low in these genotypes under alkaline stress.

Development of mapping population (by crossing contrast genotypes) for alkalinity stress trait

Parents were selected based on performance under alkaline stress, ploidy and sex expression of
genotypes. MR-2 and Sahana were selected as a female tolerant parents, V-1 as a male susceptible parent.
After repeated hybridization, two mapping population namely, MR-2(MI-0025) (R) x V-1 (MI-0308) (S) with
19 progenies, Sahana (MI-0524) (R) x V-1 (MI-0308) (S) with 144 F1 progenies were developed and
established in the field. In addition to that 250 seedlings in MR-2xV-1 cross and 600 seedlings in Sahana xV-
1 cross also developed.

Identification of QTLs controlling alkalinity tolerance in mulberry

70 SSR markers were synthesized out of 1800 primers from Morus alba genome.

Isolation of genomic DNA from the parents and mapping population

Isolated genomic DNA from leaf samples of parents (MR-2, Sahana and V-1) and one hundred and
fourty four F1 progenies of SahanaxV-1 cross and 19 F1 progenies of MR-2xV-1 cross.

Identification of polymorphic markers between the parents

A total of seventy SSR markers were used for identification of polymorphic markers. Fifteen markers
were found polymorphic between MR-2 and V-1 viz.,, MaSSR3, MaSSR4, MaSSR20, MaSSR26, MaSSR30,
MaSSR36, MaSSR38, MaSSR39, MaSSR44, M0S0288, MulSSR258, MoSo-157-2, MulSSR85, MulSSR96B and
M2SSR82. Seventeen markers were found polymorphic between Sahana and V-1 viz. MaSSR3, MaSSR13,
MaSSR14, MaSSR17, MaSSR24, MaSSR30, MaSSR37, MaSSR38, MaSSR39, MaSSR45, MaSSR48, Mo0S0288,
MulSSR258, MoSo0-157-2, MulSSR85, MulSSR96B and M2SSR82. These polymorphic markers were used for
genotyping of mapping population.

Table 2.1: List of accessions showing contrasting alkalinity stress

Alkaline tolerant accessions Alkaline susceptible accessions

MI-0190, MI-0226, MI-0248, MI-0437, MI-0449, MI-0119, MI-0263, MI-0308, MI-0370, MI-0491,
MI-0499, MI-0466, MI-0643, MI-0652, MI-0670, MI-0512, MI-0523, MI-0544, MI-0580, MI-0641,
MI-0702, MI-0716, MI-0762, MI-0764, MI-0788, MI-0677, MI-0775, MI-0846, MI-0863, MI-0868,
MI-0822, MI-0836, MI-0025, MI-0524, MI-0158 MI-0869, MI-0871, ME-0006

AR-12: MI-0799 (Tolerant check) V-1: MI-0308 (Susceptible check)
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Fig. 2.1: SPAD chlorophyll meter reading of 40 mulberry genotypes in control and alkaline treatment
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Fig. 2.2: Glycine betaine (GB) contents in leaves of 40 mulberry genotypes under control and alkaline
treatment

Conclusion

The study revealed that AR-12, MR2, Sahana, Bheriadangi-1, TR-7, T-36, Saranath-3, Kanthaloor-2, C-
776 and Khodol were alkaline tolerant genotypes and V-1 and other genotypes were alkaline susceptible
genotypes. In the study 50 novel SSR markers were identified which can be used for molecular
characterization, DNA finger printing, linkage map development, QTL identification and gene tagging in
mulberry. Also identified fifteen polymorphic markers between MR-2 and V-1 (MaSSR3, MaSSR4, MaSSR20,
MaSSR26, MaSSR30, MaSSR36, MaSSR38, MaSSR39, MaSSR44, MoS0288, MulSSR258, MoSo-157-2,
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MulSSR85, MulSSR96B and M2SSR82). Seventeen polymorphic markers found between Sahana and V-1
(MaSSR3, MaSSR13, MaSSR14, MaSSR17, MaSSR24, MaSSR30, MaSSR37, MaSSR38, MaSSR39, MaSSR45,
MaSSR48, M0S0288, MulSSR258, M0So0-157-2, MulSSR85, MulSSR96B, M2SSR82).Two different mapping
population of MR-2xV-1 and SahanaxV-1 were developed which can be used for development of QTLs for
alkaline tolerance trait.

PIC01003 CN (NW2a): Validation of a high-density SNP genotyping array for QTL discovery by
association mapping and bi-parental analysis in Mulberry (Sep. 18-Dec. 21)

G. S. Arunakumar, B. N. Gnanesh, Tanmoy Sarkar, L. Satish (From 21.05.2021) and H. B. Manoj Kumar

Objectives

= SNP genotyping of panel of diverse germplasm and mapping population
= Construction of a genetic linkage map using SNP markers

= QTL discovery by marker-trait association and linkage mapping using phenotypic data for different
traits.

A collection of 400 indigenous and exotic mulberry germplasm is being conserved at CSRTI, Mysuru.
Among them 172 accessions were genotyped using twenty SSRs markers.

Genetic diversity and cluster analysis

Genetic diversity parameters such as percentage of polymorphic loci, effective allele number (Ne),
gene diversity (H), Shannon'’s information index (I), gene frequency, and gene flow (Nm) were computed.

Results

The genomic DNA of 172 mulberry germplasm was amplified with MulSSR, MoSo, MEST and M2SSR
series of SSR markers and these markers revealed 96 different SSR bands. Out of 96 markers used in the
study, 20 markers (20.83%) M2SSR81, Mos0340-2, M2SSR87, Mos0288, MULSSR 25, M2SSR112A,
MULSSR26, M2SSR68, MULSSR313, MULSSR258, M0So0-157-2, M2SSR36, M2SSR1, MULSSR85, MULSSR96B,
M2SSR10, M2SSR89A, M2SSR107, M2SSR82 and M2SSR20 have been polymorphic between the diverse
mulberry germplasm.

Genetic diversity parameters and Polymorphism Information Content (PIC)

In total 20 SSRs were expedited to measure genetic diversity inferences among 172 mulberry
accessions which were indigenous and exotics from Burma, France, Indonesia, Japan, China, etc. Among 172
accessions, a total of 94 SSR alleles were detected as marker loci with an average of 4.5 alleles per SSR
ranging from 2 (M2SSR112A) to 7 (MULSSR258 MULSSR85 and M2SSR20) alleles. The value of PIC ranged
from 0.21 to 0.87 with a mean of 0.57 on average. Sixteen markers such as M2SSR10, M2SSR89A,
MULSSR313, M2SSR36, M2SSR87, MULSSR26, M2SSR20, MULSSR 253, Mos0288, M2SSR1, MoSo-157-2,
MULSSR96B, Mos0340-2, M2SSR82, MULSSR258 and MULSSR85 were highly informative with PIC value >
0.5 indicates their utility for diversity analysis. Mean Shannon's Information index (I) value of 1.21 was
observed for all the markers varying from 0.58 to 1.98. The value of Nei’s index for each marker ranging
from 0.14 to 0.88 with a mean of 0.55 was observed, while the value of expected heterozygosity varied from
0.28 to 0.89 with a mean of 0.61. A summary of marker statistics for 172 mulberry accessions is listed
in Table 2.2.
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Table 2.2: Genetic diversity of 20 SSR loci among the selected mulberry germplasm

Marker No. of | Effective no. Expected Shannon'’s o
# hetero- . Nei's index PIC
name alleles of alleles . index
Zygosity

1 | M2SSR81 3 1.48 0.31 0.58 0.17 0.24
2 | Mos0340-2 6 3.96 0.72 1.61 0.62 0.74
3 | M2SSR87 3 2.93 0.68 1.18 0.52 0.59
4 | Moso288 4 1.99 0.51 0.91 0.69 0.62
5 | MULSSR 253 4 2.93 0.72 1.36 0.68 0.61
6 | M2SSR112A 2 1.56 0.34 0.58 0.32 0.29
7 | MULSSR26 4 3.01 0.72 1.26 0.61 0.59
8 | M2SSR68 3 1.81 0.44 0.78 0.42 0.47
9 | MULSSR313 5 3.34 0.69 1.41 0.58 0.56
10 | MULSSR258 7 4.26 0.76 1.59 0.88 0.86
11 | MoSo-157-2 6 3.61 0.75 1.42 0.31 0.69
12 | M2SSR36 5 2.74 0.68 1.21 0.18 0.58
13 | M2SSR1 5 3.32 0.71 1.32 0.14 0.65
14 | MULSSR85 7 6.52 0.89 1.98 0.48 0.87
15 | MULSSR96B 5 3.39 0.74 1.66 0.68 0.69
16 | M2SSR10 4 2.82 0.66 1.28 0.76 0.52
17 | M2SSR89A 5 2.52 0.62 1.18 0.41 0.53
18 | M2SSR107 3 1.31 0.28 0.58 0.52 0.21
19 | M2SSR82 6 4.46 0.76 1.62 0.35 0.74
20 | M2SSR20 7 2.58 0.68 1.36 0.71 0.59
Mean | 4.55 2.953 0.6175 1.2145 0.493 0.57

Molecular variation observed in diploid and colchi-tetraploids of mulberry

Genetic variation in DNA was evaluated by SSR genotyping and comparison of both diploid and
tetraploid genomes of RFS-135, V-1, K-2 and S-34 germplasm (tetraploids are developed through colchicine
treatment at CSRTI, Mysuru). The results revealed that M2SSR81 alleles of 220bp and 210bp were observed
in germplasm RFS-135 (diploid) and RFS-135 (tetraploid), respectively. Similarly, with MoS0340_2 obtained
allele sizes of 120bp and 80bp for K-2 diploid but with the same marker alleles of 120bp and 100bp
obtained for K-2 tetraploid. However, with M2SSR82 alleles at 220bp and 210bp for K-2 diploid and K-2
tetraploid at 220bp and 200bp. Whereas, for RFS-135 diploid the alleles size was 220bp and 210bp and
210bp and 200bp for RFS-135 tetraploid. MULSSR253 marker when used against the genotypes, K-2 diploid
allele size was 240bp and 230bp, whereas for K-2 tetraploid it was 240bp and 210bp. With the marker
MULSSR26, K-2 diploid and K-2 tetraploid one allele obtained. Same result was with MULSSR96B. In
contrast, all the markers didn’t show any variation between S-34 diploid and tetraploids. Whereas the
marker MoS0280, reported the alleles at the same base pair in case of diploid and tetraploid genomes of
RFS-135, V-1, K-2 and S-34 germplasm. It is generally assumed that the colchicine is mainly associated with
chromosome doubling, with no other effect on the genetic structure. However, our finding on the
disappearance of certain DNA markers in tetraploids when compared to the diploid progenitors leads to the
assumption that genetic changes may take place in colchicine treatment.
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Fig. 2.3: Distribution of the selected 172 muberry germplasm generated from
UPGMA dendro software by using SSR data

In the phylogeny study, the branching delineated the germplasm into two major clusters; Cluster-I
with two sub clusters (sub clusters IA and IB), cluster-II with two sub clusters (Sub clusters IIA and IIB)
similarly sub cluster IIB divided into 1IB-1 and IIB-2, also IIB-2 sub cluster having several super subcluster
where admixtures of different Morus species and developed varieties of Morus are distributed within the
cluster (Fig 2.3). The details about the germplasm in each cluster are mentioned in Table 2.3. Different
species are selected for SSRs studies, the majority of them are M. indica (66), M. alba (39), M. laevigata (16)
and M. latifolia (22), remaining species are selected from other species, M. cathayana(01), M.
atropurpurea(01), M. macroura (01), M. rotundiloba (02), M. sinensis (01) M. serrata (01) and unknown
species of 22 mulberry germplasm also included.

Mulberry variety C-776 has been obtained by crossing M. multicaulis and Black Cherry. The
relationship is depicted by the proximity of the parents and the offspring in the dendrogram. On the other
hand, Variety V-1, was developed by crossing two highly diverse germplasms C-776 (Male parent) and S-30
(Female parent). The genetic variation observed in this study revealed that V-1 and S-30 have very little
variation and are thus present together in sub cluster 1I1B-2a and C-776 had a greater distance from V-1 and
S-30. These results confirm the markers that are used for this study and about their ability to illustrate the
genetic relationship among the selected diverse Morus germplasm. Mulberry varieties G-4 was developed
from the cross, M. multicaulis x S-34 and G-2 from the cross M. multicaulis x S-13. All these individual
germplasm are placed under sub cluster I[IB-2a. Even though G2 and G4 are obtained from the same female
parent, they show great variation because of the different male parents.
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Table 2.3: Clustering pattern of 24 mulberry genotypes using SSR markers

No. of
germ- | Name of the germplasm
plasm

Cluster IA 06

Cluster/Subcluster
number

Thailand male, Kollegal, Baragarh-3, Thailand lobed, C-18 and
Mandalaya

Cluster 1 SRDC-3, Gamettee, Himachal local, Acc. 8, Calabresa, Vietnam-1,
Cluster IB 12 Lisbon, Karanjtoli-1, China-27, BR-8, Dehradun Local-4 and Papua
New Guinea

Cluster II | Cluster I1A 02 M. macroura and M. serrata

Cluster IIB -

Mysore local, KPG-11, Cuckpilla, UP-5, Reblaira, S-523, Tippu, Acc.
115, T-18, ERRC-103, ERRC-106, Monla-I, SRDC-2, ERRC-215,

Sub cluster 39 ERRC-180, Acc-118, UP-9, BR-2, Kota-4, S-1708, Acc. 165, R-1, Acc.
[1B-1 56, Semmedu, C-15, S-1635, Dhudia White, Australia, Bilidevalaya,
English Black, Guzziola, ERRC-57, M. tiliaefolia, ERRC-73, C-6, S-
763, Pillighat, Chekmajra and BU-33.

US-51 (OPH), S-242, S-642, S-741, Rostelli, Japan, China Hybrid -
2, Phillipines, Acc. 134, Suvarna-1, Suvarna-2, Suvarna-3, Vishwa,
M. cathayana (Hybrid), Morus cathayana, Sahana, Chandrapuri,
Sub cluster 42 Hosur-C3, Meergund-6, Zimbabwe-8, Hairythick, MVK-1, Hosur
IIB-2 C8, Suwong Pong, Madhopur-1, Pannear Estate,S-13, MSG-2, China
Black-A, Fukushima-OHA, Kokuso, Kokuso-20, Furcata, Moretti,
Lun 40-2, Valparai-05, Thai pecah, Dharatwala, Nagpur-3, New
Delhi, Lava Forest-1and Serpentina

Sub cluster 15 V-1, V-1 tetra, Bullato, Vishala, S-1, S-41, Pouri-1, KNG, AGB-8,
I11B-3 Ankara, Seekupari, Jabalpur, Saranath-1, Belona and Ujjain-2
RFS-135, RFS-135 tetra, Kanva-2, K-2 tetra, AR-12, Palsana-3,
Sub cluster 21 Keeraithodu, Haridwar-4, G-4, RC-2, S-30, M. rotundiloba,
[IB-4 M.lhouseringe, Nao Khurkul, AR-11, UP-22, Majhkhali, RC-1, Roso,
MR-2 and Goshoerami

Sabbawala-2, Nellathana Estate, Malkai Local, MS-3, Laholi-1,
Kajali, Sangsey, Vadapuram, BagabanMasijd, Bonniampadi, S-36,
School, Salem, Thattahalli Villa -1, Sujanpur-5, Punjab local,

35 Nowshera-1, Palampur Local, M. multicaulis (ME-0168), M.
multicaulis (ME-0006), Naudan-1, Kosen, Birds Foot, L-6,
Nalhdwara-1, Ranchi-5, ChuraiMohal, C-776, Farabori, S-34, S-34

tetra, G-2, Pouri-2, Assama Bola, Thandikudi and Jalalgarah-3

Cluster
IIB

Sub cluster
[IB-5

Population structure of selected mulberry germplasm

Assessment of the genetic diversity and population structure of a species is essential to evaluate the
application potential of a new germplasm resource. An admixture model-based approach was implemented
to investigate the population structure of 172 mulberry germplasm.

The present study provides an overall assessment of the genetic diversity and structure of 172 Morus
germplasm. Medium and high level of genetic diversity and genetic variation was present within and
between the species accordingly. The population structure of 172 germplasm revealed that the background
of species used was admixture between the groups, suggesting that this is due to mulberry crop maintaining
a high level of heterozygosity due to the outcross breeding reproductive system and also germplasm may
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have undergone gene exchange between the species. Germplasm was collected from different countries and
they are continuously used for mulberry breeding programs, and these results in mixed populations.
Furthermore, these results can be considered as a powerful tool for exploring genetic diversity, as well as a
new source for efficient conservation and breeding programs of mulberry in the future.
SNP genotyping

A total of 650 genotypes were finalized for SNP genotyping, which includes 450 diverse accessions
selected under different traits (Drought, Yield and Nutrient use efficiency) for association studies and 200 F
progenies for linkage mapping for root rot disease trait. Among 450 accessions for different traits, 63 are
common across the three different traits and 85 accessions are common between drought and yield traits.
Whereas, 21 accessions were common between yield and Nutrient use efficiency. Similarly, 13 accessions
were common between drought and Nutrient use efficiency. Finally, 208 accessions for drought, 233
accessions under yield and 258 accessions under Nutrient use efficiency were finalized for SNP genotyping.
Unique SNPs were identified to 21 accessions based on the reference K2 and compared with M. rotundiloba.

Conclusion

A total of 20 SSR markers were used against 172 mulberry germplasm and they produced distinct SSR
bands between the mulberry germplasm. The genomic DNA of 172 mulberry germplasm was amplified with
MulSSR, MoSo, MEST and M2SSR series of SSR markers and these markers revealed 96 different SSR bands.
Among 172 accessions, a total of 94 SSR alleles were detected as marker loci with an average of 4.5 alleles
per SSR ranging from 2 (M2SSR112A) to 7 (MULSSR258, MULSSR85 and M2SSR20) alleles. The value of PIC
ranged from 0.21 to 0.87 with a mean of 0.57 on average. Sixteen markers were highly informative with PIC
value > 0.5 that indicates their utility for diversity analysis

The genetic similarity and phylogenetic relationship existing among the germplasm were analysed.
The genetic variation observed in this study revealed that V-1 and S-30 have very little variation and are
thus present together in sub cluster 1I1B-2a and C-776 which had a greater distance from V-1 and S-30. These
results emphasize enough about the efficiency of the markers that are used for this study and about their
ability to illustrate the genetic relationship among the selected diverse Morus germplasm.

PIC 01 003CN (NW 2c): Identification of QTLs for yield associated traits in mulberry (Sep. 2018-
Dec. 2021)

M. R. Bhavya, Tanmoy Sarkar, M. Y. Jagadambha and B. V. Sushmitha BV
Objective
= To evaluate the panel of diverse germplasm (~350 entries) for yield and associated traits

The 203 germplasm accessions including checks (V-1 and Kosen) were planted in an augmented
randomized block design (experimental plot contains 13 blocks with V-1 border) with 4 feet inter and intra
row spacing. Replicated treatments (checks) were tested in each block as in a RCBD, unreplicated
treatments (other genotypes excluding checks) occur only in one block - so each block has a different set of
unreplicated treatments. After ten months of establishment period, first basal pruning was completed.
Subsequent crop harvest was taken up in 70 days interval and observations were recorded on 5 plants in
each genotype for growth and yield associated traits viz.,, Number of shoots/plant, Length of longest shoot
(cm), Average shoot length (cm), Number of leaves in longest shoot, Internodal length (cm), Shoot
yield/plant (g), Leaf yield/plant (g), Hundred leaf weight (g), Leaf area (sq. cm), Moisture content (%),
Moisture retention capacity (%) and SCMR.
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Analysis of variance was carried out for growth and yield attributing traits. The adjusted block effects
were non-significant for all traits except SCMR indicating homogeneity of evaluation blocks. Mean sum of
squares of progenies exhibited highly significant difference for number of leaves in the longest shoot,
internodal length, weight of hundred leaves, leaf area, moisture retention capacity and SCMR which
indicates presence of significant variation for these traits among the progenies.

In the study the number of shoots/plant ranges from 3.56 to 20.52 and mean is 10.82. High PCV (30.5%),
moderate GCV (18.03%) and heritability (34.95%) coupled with high genetic advance as per cent mean (22)
was noticed for number of shoots per plant. Length of longest shoot ranges from 92.21 cm to 263.39 cm and
mean is 179.91 cm. Moderate values of GCV (11.85 %) and PCV (16.41%), moderate heritability (52.15 %)
coupled with moderate GAM (17.65%) was observed for length of longest shoot. Average shoot length
ranges from 68.86 cm to 244.63 cm and mean is 162.59 cm. Moderate values of GCV (12.23%) and PCV
(18.19%), moderate heritability (45.19%) coupled with moderate GAM (16.96%) was observed for average
shoot length.Number of leaves in longest shoot ranges from 15.63 to 55.48 and mean is 30.17 leaves. High
PCV (22.13%), high GCV (20.78%) and heritability (88.22%) coupled with high genetic advance as per cent
mean (40.27) was noticed for number of leaves. Internodal length ranges from 3.78cm to 8.16cm and mean
is 5.95cm. Moderate values of GCV (13.29%) and PCV (14.83%), high heritability (80.26%) coupled with
high GAM (24.55%) was recorded for internodal length. Shoot yield per plant ranges from 111.64g to
4124.97g and mean is 1678.18g. Leaf yield per plant ranges from 83.32g to 1807.3g and mean is 762.98g.

Hundred leaf weight ranges from 39.62g to 617.54g and mean is 299.17g. High PCV (39.48%), high
GCV (31.79%) and heritability (64.84%) coupled with high genetic advance as per cent mean (52.82) was
noticed for hundred leaf weight. Leaf area ranges from 3.49sq.cm 321.00 sq.cm and mean is 169.91sq.cm.
High PCV (32.9%), high GCV (28.11%), high heritability (73.00%) coupled with high genetic advance as per
cent mean (49.54) was noticed for leaf area. Moisture content ranges from 61.21% to 79.35% and mean is
70.81%. Low PCV (3.7%), low GCV (1.65%), low heritability (19.91%) coupled with high genetic advance as
per cent mean (1.52) was noticed for moisture content of leaf. Moisture retention capacity ranges from
54.63% to 92.88% and mean is 75.18%. Low PCV (7.83%), low GCV (6.53%), high heritability (69.7%)
coupled with medium genetic advance as per cent mean (11.25) was noticed for moisture retention capacity
of leaf. SPAD chlorophyll meter reading ranges from 31.4 to 48.79 and mean is 40.17. Low PCV (7.38%),
low GCV (6.9%), high heritability (87.3%) coupled with medium genetic advance as per cent mean (13.3)
was noticed for SPAD chlorophyll meter.

Higher estimates of PCV and GCV were observed for hundred leaf weight, leaf area and number of
leaves in longest shoot. The high estimates of GCV and PCV for the traits suggests the presence of higher
magnitude of variation and narrow difference between the PCV and GCV implies lesser impact of
environment in the expression of characters. Thus, selection can be practiced for these characters. But
lower estimates of PCV and GCV were recorded for moisture content, moisture retention capacity and SPAD
chlorophyll meter reading. This indicates lower magnitude of variation for these traits. High estimates of
broad sense heritability accompanied with high genetic advance as per cent mean was recorded for number
of leaves in longest shoot, internodal length, leaf area and hundred leaf weight. This indicates that most
likely the heritability is due to additive gene effects and there is lot of scope for improvement of these traits
in future breeding programme and selection will be effective and may rapidly contribute to yield. High
heritability accompanied with low to moderate genetic advance as per cent of mean was noticed for traits
like moisture retention capacity and SPAD chlorophyll meter reading. This indicates the presence of non-
additive gene action and narrow range of variation for these traits. This suggests that limited scope for
further improvement of these characters.
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All the traits considered for recording data have moderate to high significant positive correlation with
leaf yield per plant except moisture content (%), moisture retention capacity (%) and SCMR, they showed
negligible correlation (Fig. 2.4). Shoot yield per plant exhibited maximum direct effect (1.052) on leaf yield
per plant indicates greater contribution of this trait towards leaf yield per plant and all other significantly
correlated traits exhibited maximum indirect effect through shoot yield per plant.

Thirty-five genotypes recorded high leaf yield per plant i.e. more than population mean+1standard
deviation (1. MI-0290, 2. ME-0246, 3. ME-0214, 4. MI-0011, 5. ME-0169, 6. MI-0523, 7. MI-0029, 8. VISHALA,
9. MI-0041, 10. MI-0580, 11. ME-0005, 12. MI-0699, 13. MI-0017, 14. MI-0158, 15. ME-0223, 16. MI-0672,
17. M1-0777, 18. MI-0066, 19. MI-0082, 20. MI-0828, 21. ME-0232, 22. MI-0024, 23. V-1, 24. MI-0799, 25.
ME-0256, 26. MI-0665, 27. RC-2, 28. MI-0173, 29. MI-0730, 30. MI-0527, 31. MI-0105, 32. MI-0310, 33. MI-
0557, 34. MI-0416 and 35. MI-0393). The genotypes viz., MI-0066, ME-0005, ME-0246, Vishala, MI-0310 and
ME-0169 were selected based on optimum combination of hundred leaf weight, leaf area and number of
leaves in longest shoot among high yielding genotypes.

The PCA scores for 203 mulberry genotypes in the first two principal components were computed and
plotted in graph to get two-dimensional scatter diagram (Fig. 2.5). Different color to genotypes was given
based on performance for leaf yield per plant. Red was given to genotypes having leaf yield per plant more
than population mean+1standard deviation, yellow to genotypes having leaf yield per plant less than
population mean-1standard deviation and blue to genotypes having leaf yield per plant within population
meanz+1standard deviation. A perusal of these results revealed genotypes plotted to the left (1. MI-0290, 2.
ME-0246, 3. ME-0214, 4. MI-0011, 6. MI-0523, 7. MI-0029, 10. MI-0580, 13. MI-0017, 14. MI-0158, 16. MI-
0672) and right (184. ME-0093, 187. MI-0410, 189. MI-0440, 198. ME-0254, 199. M1-0382, 202. ME-0220)
extreme on PC1 to be most diverse for shoot yield, leaf yield, number of shoots, length of the longest shoot
and average shoot length. Hybridization of these diverse genotypes is therefore predicted to result in
desirable transgressive segregants.

* Significant at 0.05 probability level, ** Significant at 0.01 probability level, *** Significant at 0.001 probability level

NS: Number of shoots/plant, LLS: Length of longest shoot (cm), ASL: Average shoot length (cm), NLS: Number
of leaves in the longest shoot, IL: Internodal length (cm), SY: Shoot yield/plant (g), LY: Leaf yield/plant (g),
HLW: Hundred leaf weight (g), LA: Leaf area (cm?), MC: Moisture content (%), MRC: Moisture retention
capacity (%), SCMR: SPAD chlorophyll meter reading
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Fig. 2.4: Phenotypic correlation coefficient for growth and yield attributing traits in mulberry along with
scatter plot and frequency distribution

Fig. 2.5: Two-dimensional graph showing relative positions of 203 mulberry genotypes based on PCA scores

Conclusion

Traits namely hundred leaf weight, leaf area and number of leaves in longest shoot recorded high PCV
and GCV, high heritability and high genetic advance over mean. This indicates presence of higher magnitude
of variation, lesser impact of environment in the expression of characters and heritability is due to additive
gene effects. Thus, there is lot of scope for improvement of these traits in future breeding programme and
selection based on these traits will be effective and may rapidly contribute to yield. Thirty-five genotypes
recorded high leaf yield per plant i.e. more than population mean+1standard deviation. The genotypes viz.,
MI-0066, ME-0005, ME-0246, Vishala, MI-0310 and ME-0169 were selected based on optimum combination
of hundred leaf weight, leaf area and number of leaves in longest shoot among high yielding genotypes.
These genotypes can be used directly as a variety after bioassay and further confirmation for yield and
quality traits. Contrasting genotypes for shoot yield, leaf yield, number of shoots, length of the longest shoot
and average shoot length can be used in breeding program for production of desirable transgressive
segregants.

PIC-01003CN (NW2e) - Sustaining Mulberry Yield: Identification of QTLs Conferring Resistance to
Root Rot Disease by Linkage Mapping and Trait Introgression (Sep. 2018 - Dec. 2021)

G. S. Arunakumar, B. N. Gnanesh, M. Supriya and M. M. Harshitha
Objectives

= To develop mapping populations (by crossing of contrasts) for root rot resistance by pseudo-test
cross strategy.

= Evaluation of segregating F1 progeny for disease resistance phenotype.

= QTL analysis for disease resistance by linkage mapping (genotypic data input from the subprogram
NW2a).
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Three mapping populations were developed for root rot disease resistance using divergent contrasting
parental lines by adopting pseudo-test cross strategy for heterozygous perennial mulberry. Contrasting sets
[resistance (R ) and susceptible (S) for root rot resistance] viz., (R) M. multicaulis (ME-0006) x (S) Thailand
Male, (R) M. multicaulis (ME-0168) x (S) Thailand Male and (S), Punjab Local x (R) M. cathayana (Hybrid) of
mulberry genotypes were selected based on the sex, genetic divergence and ploidy for hybridization.
Ultimately, about 2-3 crossings involving different parents contrasting for the trait were carried out. The
seeds were collected after crossing. Fi segregating progenies were raised in the glasshouse condition.
Seedlings of four months old were transplanted for establishment in the field. After one year of
establishment, selected the best established mapping population developed from the cross (R) M.
multicaulis (ME-0168) x (S) Thailand Male for further evaluation against root rot pathogens and genotyping.

Two highly pathogenic isolates of F. solani (MRR81-MRR84) and L. theobromae (MRR74 and MRR75)
causing dry and black rot respectively were used in this study for inoculation (Table 2.4). Besides, the
morphological, microscopic and cultural characteristics of the selected isolates, molecular characterization
was conducted using primer pairs ITS1 and ITS4 (Table 2.4).

Table 2.4: Molecular confirmation of Fusarium solani & Lasiodiplodia theobromae isolates

SOUI‘CE' of collection NCBII GenBank Name of the pathogen
and isolate code accession numbers
Mulberry Root_MRR81 MH844984 Fusarium solani
Mulberry Root_MRR82 MH844985 Fusarium solani
Mulberry Root_MRR83 MH845179 Fusarium solani
Mulberry Root_MRR84 MH879808 Fusarium solani
Mulberry Root_MRR74 MH400067 Lasiodiplodiatheobromae
Mulberry Root_MRR75 MH393225 Lasiodiplodiatheobromae
Mulberry Root_MRR41 MH385360 Lasiodiplodiatheobromae

Methods of inoculation

Thirty days old inoculums of F. solani grown on boiled sorghum grains were ground in a mixer and 30
g of the inoculums was mixed in the 3 kg capacity earthen pots filled with 1 kg sterilized soil mixture (Sandy
loam/Sand, 2:1). The 120 days old mulberry plants pots transplanted in pots and remaining part of the pots
were filled with sterilized soil mixture. Uninoculated control treatments were also maintained by placing a
30 g sterile sorghum coarse grain powder per plant.

The 120 days old plants were uprooted carefully, the roots were slightly damaged and dipped in the
conidial suspension of L. theobromae overnight with the spore load of 1x106 CFU/plant. Next morning the
plants were transplanted to earthen pots filled with sterile soil mixture. Similarly, the control plants were
slightly damaged, dipped overnight in sterile water and transplanted to earthen pots.

The evaluation of the mapping population for resistance trait was carried out in earthen pots under
glasshouse condition. Four months old saplings of F; progenies were transplanted to earthen pots and
arranged in Completely Randomized Design (CRD). Five replications of each progeny were maintained. The
fungal pathogens were inoculated as detailed above. These inoculated saplings were examined for the root
rot symptoms and observation was continued up to 180 days after inoculation. The data on total biomass,
healthy and rotted root weight were recorded. The wilting (%), rotting (%) and plant survival (%) were
calculated. Based on the wilting and rotting indices, the disease reaction of the germplasm accessions were
categorized.
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Dlsealsrelz dS;zlerlty Wilting (%) Rotting (%) Disease Reaction
1 No wilting No rotting Highly resistant
2 1-25%wilting 1-25%rotting Resistant
3 26-50%wilting 26-50%rotting Moderately resistant
4 51-75%wilting 51-75%rotting Susceptible
5 > 75% wilting > 75% rotting Highly susceptible

Based on the disease expression, the resistant and susceptible progeny were categorized for genetic
analysis.

Results

Development of mapping populations for root rot resistance by pseudo-test cross strategy

Out of 200 F; progenies developed by crossing (R) M. multicaulis (ME-0168) x (S) Thailand Male for
identification of root rot resistance trait were evaluated in two seasons, results showed that 2 progenies
were found highly resistant (1.0 %), 58 progenies as resistant (29.0 %), 61 progenies as moderately
resistant (30.50 %), 40 progenies as susceptible (20.0 %) and 39 progenies as highly susceptible (19.50 %)
to Fusarium solani. The checks for highly resistant (ME-0168) and highly susceptible (ME-0033) were

ma

intained in each experiment.

The evaluation of 200 F; progenies against Fusarium solani in two seasons showed more or less
similar disease reaction in frequency distribution as shown in Fig. 2.6 & 2.7. Similarly it was observed that
polynomial distribution of progenies in each reaction varies (Fig. 2.8).
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The progenies were showed high rate of segregation and resulted in good number of highly resistant
and highly susceptible progenies along with intermediate disease reaction grades. It was also observed the
highly significant (P>0.0001) positive correlation between wilting and rotting percent (Fig. 2.9). When it
was considered only two disease reaction grades as resistant and susceptible, it was noticed that the
segregation ratio is more or less 1:1 in second season (Fig. 2.10).
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Fig. 2.10: Comparison of percent distribution of F; Progenies among resistance and susceptible
disease reactions in both the season.

Out of 200 F; progenies evaluated in two seasons against Lasiodiplodia theobromae, 11 progenies
were found highly resistant (5.5 %), 50 progenies as resistant (25.0 %), 77 progenies as moderately
resistant (38.50 %), 35 progenies as susceptible (17.5 %) and 27 progenies as highly susceptible (13.5 %)
disease reaction to Lasiodiplodia theobromae. The checks for highly resistant (ME-0168) and highly
susceptible (ME-0033) were maintained in each experiment.

The evaluation of 200 F; progenies against Lasiodiplodia theobromae in two seasons showed more or
less similar disease reaction as shown in Fig. 2.11 & 2.12. Similarly it was observed that polynomial
distribution of progenies in each reaction varies (Fig. 2.13).

44



e Tfdde, & X 3f U, TS, 2021-22

35 - O First Season 30 1 O First Season
Second season Second season
1%] w
[} Q
. .
£ &
S S
2 2 , | 17
Q QS Q Q Q Q Q Q Q Q Q
S QO & N O I NS - AR S AN
S S NIRRT W& A
Rotting percent range Wilting percent range
Fig. 2.11: Comparison of first and second season Fig. 2.12 Comparison of first and second season data
data on rotting percent on wilting percent
O
80 - Season 1

Season 2

HR R MR S HS

Fig. 2.13: Polynomial distribution of F; progenies against Lasiodiplodia theobromae in five disease reaction
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The progenies were showed high rate of segregation and resulted in good number of highly resistant
and highly susceptible progenies along with intermediate disease reaction grades. When it was considered
only two disease reaction grades as resistant and susceptible, it was noticed that the segregation ratio is
more or less 1:1 in both the season.

Yield and growth parameters relationship with root rot disease reaction groups: The variation in the
yield and growth parameters with respect to root rot disease reaction groups were performed using box
plots. There was no significant variation observed between yield and growth parameters viz., longest shoot
length (LSL, cm), number of leaves in longest shoot (LLS), number of shoots per plant (NS), Shoot yield (SY,
g), stem weight (SW, g) and Leaf yield (LY, g) with root rot disease reaction groups namely resistant (2),
moderately resistant (3), susceptible (4) and highly susceptible (5). The descriptive statistics for growth
and yield parameters were given in table 2.5.

Pooled data analysis

The positive and highly significant correlations were observed between yield and growth parameters.
The yield and growth parameters like LSL, LLS, NB, AGBM and SW were highly significant and positively
correlated with each other.

Of the total 70 SSR primers used for parental polymorphism, 12 produced polymorphic bands
between parents and these were used to screen the mapping population consisting 200 progenies.
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Maximum polymorphic SSRs were produced multi allelic loci which clearly distinguished the parents due to

high heterozygosity of the parents.

Table 2.5: Descriptive statistics for pooled data on growth and yield parameters

Growth and yield Min. Max. Mean SEm+ SD CV% P
parameters value

Length of longest shoot (cm) | 10.00 | 408.00 170.99 1.54 48.92 28.61 *
No. of leaves in longest shoot | 2.00 80.00 21.36 0.36177 10.28 48.13 NS
No. of branches 1.00 25.00 7.82 0.12 3.81 48.72 e
Shoot weight (g) 15.00 | 8500.00 | 1313.44 36.92 1173.32 | 89.33 kK
Stem weight (g) 5.00 | 7200.00 | 788.83 24.15 767.42 | 97.29 kK
Leaf weight (g) 10 3000 525.21 14.02 44549 | 84.82 kK
Survival percentage 5.00 100.00 77.42 0.98 20.42 26.38 *

True hybrids were selected depending on the banding pattern produced in agarose gel and selected
markers used in the genotyping of 200 DNA samples of F1 progenies showed specific banding patterns and
identified the true hybrids. The number of alleles varied in the range of 1-4. Marker MESTSSR31 and
MASSR33 revealed the maximum number (four) of alleles while the marker MULSSR96B and MASSRO05
resulted in three alleles per locus and MULSSR96A, M2SSR68, M2SSR23 MASSR05, MASSR13, MASSR25 and
MASSR38 revealed two alleles pert per locus. M2SSR89A (one) showed the least number allele per locus.

The complementary banding pattern of both parents made a way to identify the hybrids. The marker
MULSSR96A obtained the allele size at 180 bp for female parent (M. multicaulis) and allele 210 to 180 bp for
male parent (Thailand male). M2SSR68 obtained the allele size at 210bp to 190 bp for female parent and
190bp for male parent. M2SSR23 obtained the allele size at 240 to 230 bp for female parent and 240bp for
male parent. MESTSSR31 obtained the allele size at 240 to 210 bp for female parent also 220 and 200 bp for
male parent. MULSSR96B obtained the allele size for female parent at 320 and 290 bp similarly for male
parent two alleles produced with 300 and 290 bp. MULSSR89A obtained the allele size at 160 bp female and
180 bp for male parent. The marker MASSRO5 obtained the allele size at 290bp, 260bp, 240bp for female
parent and allele 240bp for male parent. MASSR13 obtained the allele size at 290bp to 240bp for female
parents and 240bp for male parents. MASSR25 obtained the allele size at 160bp to 140 bp for female
parents and 140bp for male parents. MASSR38 obtained the allele size at 210bp for female parents and
210bp to 190bp for male parents. MASSR33 obtained the allele size at 220bp and 230bp for females and
210bp and 280bp for male parents and MASSR41 generates 210bp in females, 210bp, and 200bp in males.

The male and female allele’s combination of different markers has been expressed in different
progenies. The list has been mentioned in table 2.6 which was expressed by specific polymorphic markers.
Based on the alleles generated on the agarose gel was scored also the percentage of male, female, and hybrid
plant types have been shortlisted. The distribution differentiating progenies as recombinants have been
shown in Fig. 2.14.
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Table 2.6: Percentage of Parent 1(M. multicaulis), Parent 2 (Thailand male) and hybrid plant type with
respect to a specific marker

Markers Parent 1 type (%) Parent 2 type (%) Hybrid type
(%)
MULSSR96A 0.00 57.70 42.30
M2SSR68 0.00 37.70 62.30
MESTSSR31 2.22 2.22 95.50
MULSSR96B 2.22 31.10 46.60
M2SSR23 8.88 28.80 62.20
M2SSR89A 28.80 13.30 57.70
MASSR13 37.50 58.34 04.16
MASSR05 08.34 33.34 58.34
MASSR25 20.84 37.50 41.66
MASSR38 14.58 83.34 02.08
MASSR33 26.26 31.82 41.92
MASSR41 02.08 54.16 43.76

Male types <
‘.

Fig. 2.14: Distribution differentiating progenies as recombinants, male and female types generated from
UPGMA dendro software by using SSR data

The obtained marker information from the current study helps in the confirmation identifying QTL’S.
Further it helps in the linkage mapping. The molecular data information could help in the confirmation of
true mapping population and also correlating with root rot disease phenotypic data for identifying QTL
further helps in the development of linkage map. In addition to that, the identified SSRs will assist to
distinguishing in the mulberry germplasm which is an aid for future breeding programs using genetically
distant germplasm of mulberry.
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Conclusion

Developed three root rot disease resistance mapping populations and established in the field.
Evaluated the selected mapping population consisting 200 F1 progenies against Fusarium solani and
Lasiodiplodia theobromae in two seasons under glasshouse condition. Identified 45 resistant progenies to
both the pathogens based on the wilting and rotting data. Identified twelve parental polymorphic SSR
markers and completed the genotyping of the mapping population. Additionally, 200 F; progenies were
subjected for progeny row trial (PRT) and harvested five crops data on growth and yield parameters and
found six progenies with higher yield and growth parameters among 45 resistant progenies. These
progenies can be further evaluated under Primary Yield trial (PRT).

On-going Research Projects

PIB 3633: Development of highly productive and widely adapted mulberry using exotics and wild
germplasm (Jul. 2018 - Jun. 2023)

G.S. Arunakumar and M.R. Bhavya
Objectives

= To generate divergent hybrid populations using exotics, wild related accessions and cultivated
mulberry varieties.

= To identify highly productive and adaptive hybrids at PRT.

Field experiments

The experimental garden with 947 F1 hybrids developed from six cross combinations and 755 OPH
from G2 and G4 varieties were maintained regularly. Recorded fourth, fifth crops of first year data and first
crop data of second year on the growth and yield parameters viz., length of longest shoot, leaves in longest
shoot, shoot weight, stem weight, no. of branches on five hybrid populations. During the reporting period,
three crosses and two OPH F1 hybrids were established in the experimental field. It was found that
morphological variation between hybrids is very high in the cross Hosur C3 x V1 (Fig. 2.15).

Survivability and rooting evaluation

The rooting and survivability evaluation showed that 30 hybrids have more than 75 percent of
survivability and nine hybrids were found above 15 cm root length among Hosur C3 x V1 cross. Similarly,
34 hybrids showed more than 75 percent of survivability and 11 hybrids were found above 15 cm root
length among G4 OPH (Table 2.7).

Table 2.7: Details of survivability and rooting evaluation

: Number of hybrids Avg. Root Number of hybrids
% survival
Index range HosurC3xV1 | G4 OPH length | HosurC3x | ) oppy
X
g osur (cm) V1
1 0-25 3 3 0-5 13 7
2 26-50 9 30 5.1to 10 27 39
3 51-75 29 41 10.1to 15 22 51
4 > 75 30 34 above 15 9 11
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Erect unlobed leaves Droopy unlobed leaves Semi-erect multi-lobed leaves
Fig. 2.15: Morphological variability of F1 hybrids in the cross Hosur C3 x V1

PIE 01014SI: Development of Distinctiveness, Uniformity and Stability guidelines for Mulberry
(Morus spp.) and their validation (Phase III). (Apr. 2020 - Mar. 2023)

Babulal (from Jan. 2021), M. R. Bhavya and P. Sowbhagya
Objectives
= Establishment and maintenance of example and reference varieties in DUS test plot.

= Morphological and molecular characterization of example and reference varieties using DUS
descriptors and SSR/SNP markers, respectively and generation of manual cultivar identification
diagram.

= DUS testing and registration of mulberry varieties (G2, AR12, Sahana, RC1 and MSG2) under PPV &
FRA.

= Collect and characterize mulberry varieties (other than CSB released varieties) from South India
(from State Research Institutes like KSSRDI, Universities, etc.)

= Establishment of Co-nodal DUS test centre at CSR&TI, Berhampore.

Thirty-four Example genotypes were DUS characterized for 35 characters. Candidate varieties, viz., G-
4, G-2, AR-12, RC-1, MSG-2 and Sahana were planted in three replications with 8 plants in each replication at
DUS test plot. One round of DUS testing of candidate (G4, G2, RC1, AR12, Sahana and MSG2) and reference
varieties at demonstration plot for 35 DUS characteristics was completed. The dendrogram divided the
genotypes into three main clusters at a rescaled distance of over 20 based on 30 DUS characteristics. Cluster
1 consists of 12 genotypes, cluster 2 consists of 6 genotypes and Sahana in cluster 3 (Fig. 2.14). The
distribution of genotypes into different clusters indicates the presence of diversity and distinctiveness
among 19 varieties (reference and candidate varieties). Raised the nursery for 13 reference and 6 candidate
varieties in RCBD with 3 replications for recording survival % and rooting % of genotypes. Recorded
survival data of genotypes after 90 days of growth. Isolated genomic DNA from 52 accessions which include
example genotypes, reference and candidate varieties. Reference and candidate varieties were
characterized with 5 SSR markers.
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Fig. 2.16: Dendrogram of 19 mulberry genotypes using nearest neighbor cluster method, generated by SPSS

Hierarchical Cluster analysis based on 30 DUS characters

Continuous/Other Activities

= Regular maintenance of 400 Panel of Diverse Germplasm

» Development and maintenance of mapping resources

3. SOIL SCIENCE & CHEMISTRY

Concluded Research Project

PIC 01003 CN: Genetic enhancement of Mulberry through Genomic approaches
Sub Component: Identification of QTLs for Nutrient Use Efficiency (NW2d) (Sep. 2018 - Dec. 2021)

V. Sobhana, Ravindra and Dhaneshwar Padhan
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Objectives

= To evaluate the panel of diverse mulberry genetic resources for uptake and utilization efficiency of
Nitrogen, Phosphorous, Zinc and Sulphur

Diverse mulberry germplasm accessions shortlisted were collected from CSGRC, Hosur and the
nursery was raised at CSRTI, Mysuru for phenotypic evaluation of nutrient uptake and utilization efficiency
with respect to nitrogen, phosphorus, sulphur and zinc for two trials. Four month old saplings were
transplanted to the pots for phenotypic evaluation of nutrient use efficiency. In this experiment, 230
accessions were considerd for pot study. Two levels of fertilizer dosages were imposed - one with
recommended dose of fertilizer (RDN) and another one with low dose of fertilizer (LDN) with 30% of
recommended dose by maintaining three replications. Growth and yield parameters were recorded for
phenotypic evaluation of diverse germplasm accessions for nutrient use efficiency. Nitrogen use efficiency
and its components (NUpE and NUtE) were calculated as follows (Moll et al., 1982).

Total plant N
Nitrogen Uptake Efficiency (NUpE) = ——F———
Soil N
Dry matter weight
Nitrogen Utilization Efficiency (NUtE) =
Total plant N
Nitrogen Use Efficiency (NUE) = NUpE x NUtE
Similarly Phosphorus use efficiency also was calculated.
Zinc efficiency was calculated as follows:
Yield at -Zn
Zinc efficiency= ——— — x 100
Yield at +Zn

Phenotypic evaluation for Nitrogen use efficiency

Overall, accessions grown in LDN were shorter with pale green leaves and thinner stems compared to
the ones grown in RDN. However, differences between accessions varied. Fig. 3.1 shows an example of the
observed morphological differences under recommended dose of nitrogen and low dose of nitrogen.

Fig. 3.1: Morphological differences between plants grown under recommended and low dose nitrogen supply
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The mulberry germplasm accessions performed differently in terms of growth, yield and nutrient use
efficiency parameters both under RDN and LDN. Under LDN high variability were observed among the
mulberry accessions for biomass yield (35.6%), nitrogen uptake efficiency (46.5%), nitrogen utilization
efficiency (31.9%) and nitrogen use efficiency (37.7%) indicating the differential ability of the genotypes in
utilising applied nitrogen (Table 3.1). Recommended dose of nitrogen enhanced the shoot length, root
weight, biomass yield and harvest index in comparison to plants grown under low dose of nitrogen
conditions. But the highest nitrogen uptake efficiency, nitrogen utilization efficiency and nitrogen use
efficiency were recorded with LDN (Table 3.1). The distribution of diverse mulberry germplasms accessions

with respect to nitrogen use efficiency under low dose of nitrogen is given in Fig. 3.2.

Table 3.1: Nitrogen use efficiency among 230 mulberry accessions

Range Mean SD CV (%)
Parameters

RDN LDN RDN LDN | RDN | LDN | RDN LDN
Shoot length (cm) 28.0-125.0 | 21.0-83.0 58.4 43.5 15.9 11.0 27.3 25.4
Root length (cm) 12.0-56.0 3.0-61.0 319 25.2 8.0 7.3 24.9 28.9
Root weight (g/plant) 0.5-47.0 0.1-27.0 12.2 4.4 7.7 4.4 63.6 | 100.6
Biomass yield (g/plant) 32.0-185.0 | 13.5-120.0 | 90.3 51.0 21.5 18.2 23.8 35.6
Harvest Index (%) 15.0-52.5 10.0-59.2 34.1 24.1 6.78 6.84 19.9 28.4
SPAD value 14.5-40.3 13.1-36.0 30.0 24.8 4.9 4.1 16.8 16.4
Total chlorophyll (mg/g) 1.30-2.25 0.65-1.41 1.64 0.94 0.17 0.12 10.2 12.9
Nitrogen content (%) 2.30-6.44 1.07-4.71 3.60 2.98 0.60 0.76 16.8 25.5
NUpE 0.04-1.59 0.12-2.62 0.57 1.06 0.23 0.50 40.2 46.5
NUtE 15.53-40.91 | 21.23-93.5 | 28.3 35.6 4.68 11.4 16.6 31.9
NUE 1.24-39.87 | 4.42-77.9 15.8 34.8 5.71 13.1 36.2 37.7

NUpE: Nitrogen uptake efficiency; NUtE: Nitrogen utilization efficiency; NUE: Nitrogen use efficiency
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Fig. 3.2: Distribution of mulberry germplasm accessions with respect to nitrogen use efficiency under LDN
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Phenotypic evaluation for phosphorus use efficiency

Recommended dose of phosphorus (RDP) enhanced the shoot length, root weight, biomass yield,
harvest index and phosphorus use efficiency in diverse mulberry germplasms as compared to plants grown
under low phosphorus conditions (LDP) (Table 3.2). The mean biomass yield of 90.3 and 73.7 g/plant were
recorded with RDP and LDP respectively. More than 18% reduction in biomass yield was observed with LDP.
The phosphorus content in total plant ranged from 0.15-1.05% with RDP and 0.11-0.90% with LDP. The
average value of phosphorus uptake efficiency and phosphorus utilization efficiency was 0.16 g P uptake/g P
applied and 279.1 g dry matter yield/g P uptake with RDP and 0.44 g P uptake/g P applied and 306.6 g dry
matter yield/g P uptake with LDP respectively. The distribution of diverse mulberry germplasms accessions
with respect to phosphorus use efficiency under low dose of phosphorus is given in Fig. 3.3.

Table 3.2: Phosphorus use efficiency among 230 mulberry accessions

Range Mean SD CV (%)
Parameters

RDP LDP RDP LDP RDP LDP RDP LDP
Shoot length (cm) 28.0-125.0 | 19.0-122.0 | 584 | 60.0 | 159 | 178 | 27.3 | 29.6
Root length (cm) 12.0-56.0 3.5-62.0 319 | 273 8.0 103 | 249 | 37.8
Root weight (g/plant) 0.5-47.0 0.5-41.0 12.2 11.8 7.7 739 | 63.6 | 62.6
Biomass yield (g/plant) 32.0-185.0 | 13.5-165.5 | 90.3 73.7 | 215 27.7 | 23.8 37.6
Harvest Index (%) 15.0-52.5 10.0-71.5 | 34.1 | 30.0 | 6.78 | 9.19 | 19.9 | 30.6
Phosphorus content (%) 0.15-1.05 0.11-0.90 0.41 0.37 0.15 0.12 37.8 338
PUpE 0.02-0.51 0.08-1.36 0.16 0.44 | 0.09 0.22 564 | 50.8
PUtE 94.8-682.6 |111.11-897.9| 279.1| 306.6| 100.5| 1158 | 36.0 37.8
PUE 6.04-82.7 | 25.0-324.3 | 37.8 122.2| 124 50.9 329 | 417

PUpE: Phosphorus uptake efficiency; PUtE: Phosphorus utilization efficiency; PUE: Phosphorus use efficiency

60 A
50
40

No. of accessions
w
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Phosphorus use efficiency

Fig. 3.3: Distribution of mulberry germplasm accessions with respect to phosphorus use efficiency under low
dose of phosphorus
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Phenotypic evaluation for zinc efficiency

Considerable reductions in biomass yield at LD Zn compared with RD Zn were observed among the
diverse mulberry germplasms. The mean biomass yield of 90.3 and 58.7 were recorded with RD Zn and LD
Zn respectively (Table 3.3). The zinc efficiency of diverse mulberry germplasms ranged from 20.7-98.9 with
a mean value of 66.5 %. The distribution of diverse mulberry germplasms accessions with respect to zinc

efficiency is given in Fig. 3.4.

Table 3.3: Zinc use efficiency among 230 mulberry accessions

21
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52

57
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68

Zinc efficiency

73

78 83

88

Range Mean SD CV (%)
Parameters
RDZn LDZn RDZn LDZn RDZn | LDZn | RDZn | LDZn
Shoot length (cm) 28.0-125 | 20.0-83.0 58.4 48.7 15.9 10.7 27.3 219
Root length (cm) 12.0-56.0 | 10.0-53.0 319 28.3 8.0 8.4 249 29.6
Root weight (g/plant) 0.5-47.0 0.5-31.0 12.2 10.8 7.7 6.19 63.6 57.5
Biomass yield (g/plant) [32.0-185.0 | 14.0-117.5 90.3 58.7 21.5 19.2 23.8 32.7
Harvest Index (%) 15.0-52.5 | 10.0-53.8 34.1 27.2 6.8 8.0 19.9 29.3
Zinc efficiency (%) 20.7-98.9 66.5 19.8 29.7
35 -
30
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Fig. 3.4: Distribution of mulberry germplasm accessions with respect to zinc efficiency

Phenotypic evaluation for Sulphur efficiency

The sulphur efficiency of diverse mulberry germplasms ranged from 22.7-98.7 with a mean value of
68.8 % (Table 3.4). The distribution of diverse mulberry germplasms accessions with respect to sulphur

efficiency is given in Fig. 3.5.
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Table 3.4: Sulphur use efficiency among 230 mulberry accessions

Range Mean SD CV (%)
Parameters
RDS LDS RDS LDS RDS LDS RDS LDS
Shoot length (cm) 28.0-125.0 | 20.0-90.0 58.4 49.7 159 | 11.6 | 27.3 | 233
Root length (cm) 12.0-56.0 9.0-55.0 319 29.9 8.0 7.88 | 249 | 264
Root weight (g/plant) 0.5-47.0 0.5-40.0 12.2 10.3 7.7 6.1 63.6 | 59.3
Biomass yield (g/plant) | 32.0-185.0 | 14.0-117.5 90.3 61.0 215 | 19.1 | 23.8 | 313
Harvest Index (%) 15.0-52.5 10.0-64.8 341 29.8 6.78 7.9 199 | 26.5
Sulphur efficiency (%) 22.7-98.7 68.8 189 27.5
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Fig. 3.5: Distribution of mulberry germplasm accessions with respect to Sulphur efficiency

The diverse mulberry germplasms accessions performed differently in terms of growth, yield and
nutrient use efficiency parameters both under recommended dose of nutrient and low dose of nutrient. A
good variation in growth parameters was observed in diverse mulberry accessions both under
recommended dose of nutrient and low dose of nutrient. The better performing genotypes under low
nitrogen, phosphorus, zinc and sulphur can be used in for crop improvement programmes to develop
mulberry variety with high nutrient use efficiency.

On-going Research Projects

PIC 01007 SI: Development of protocol for production of medically fit silk (sericin, fibroin, cocoon)
for clinical purposes (Feb. 2020-Jan. 2023)

Ravindra, Dhaneshwar Padhan, Divya Singh, Y. Thirupathaiah, V. Sobhana, T. Gayathri and S. M. Hukkeri
Specific objective

= Purification and characterization of sericin and fibroin from organic cocoon
Objectives

* Production of mulberry leaf through organic cultivation practices/hydroponics/sand culture.
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= Rearing of silkworm by using the leaf produced under such system and production of organic cocoons
and silk.

= Development of protocol for production of heavy metal and other toxic free/permissible limit in
cocoon/silk.

Production of cocoon through organanic management practices

The organic mulberry garden was maintained through organic management practices. The data on
shoot height, no of shoots, shoot weight, no of leaf, leaf weight, etc., were recorded for three crops during the
year. Biochemical parameters (total moisture, protein, carbohydrates and chlorophyll content) and heavy
metals and pesticide residues were estimated in the organically produced mulberry leaf. The results showed
that Pb, Cd, As, Hg and Co are below detection limit, whereas Ni, Cr, and Cu are within the permissible limit.
The organically produced leaf was utilized for silkworm rearing during Jul.-Aug. 2021, Oct.-Nov. 2021 and
Jan.-Feb. 2022. The cocoon shell was used for the extraction of sericin and fibroin. Sericin and fibroin
protein were extracted with milliQ water and tested for the presence of heavy metals and pesticide residues
if any. The results showed that Cd, As, Hg and Co are below detection limit, whereas Ni, Cr, and Cu are within
the permissible limit in cocoon shell, sericin and fibroin samples (Table 3.5). Similarly, the samples were
tested for pesticide residues if any and no organophosphates, organochlorines and carbamates were
detected.

Table 3.5: Analysis of leaf, cocoon shell, sericin and fibroin samples for heavy metals and pesticide residues

Parameters Leaf (organic Organic Cocoon Sericin Fibroin
garden) (mg/kg) | shell (mg/kg) (mg/kg) (mg/kg)

Heavy metals
Pb BDL 0.30 0.10 0.70
Cd BDL BDL BDL BDL
As BDL BDL BDL BDL
Hg BDL BDL BDL BDL
Co BDL BDL BDL BDL
Ni 0.70 0.80 BDL 0.70
Cr 0.70 0.50 0.20 0.60
Cu 3.90 5.00 4.00 6.00
Pesticide residues
Organophosphates BDL BDL BDL BDL
Organo chlorines BDL BDL BDL BDL
Carbamates BDL BDL BDL BDL

BDL: Below detection limit
Hydroponic Nutrient Flow Technique (NFT)

One hundred and twenty one V1 mulberry plants were grown on hydroponic method in the
polyhouse. The hydroponically grown mulberry leaf was tested for heavy metals and pesticide residues and
it was found that Pb, Cd, As, Hg and Co are below detection limit, where as Ni, Cr and Cu are within
permissible limit. Similarly, it was also observed that pesticides such as organophosphates, carbamates and
organochlorines were not detected in hydroponically grown leaf.
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Table 3.6: Growth and yield parameters of mulberry plants grown on hydroponic system

Longest shoot Avg. plant No. of shoots/ No. of leaf/ Shoot weight/ | Leaf weight/
length (cm) height (cm) plant shoot plant (g) plant (g)
104.6 £3.9 88+2.8 2.9+0.34 25.1%1.2 60.4+6.1 115.7+10.4

Table 3.7: Analysis of hydroponically grown mulberry leaf for heavy metals and pesticide residues

Heavy metals Pesticide residues
Pb BDL Organophosphates BDL
Cd BDL Organo chlorines BDL
As BDL Carbamates BDL
Hg BDL
Co BDL
Ni 0.34
Cr 0.40
Cu 4.00

BDL: Below detection limit
Sand bed culture

Mulberry plants (280) of V1 varity grown in sand culture technique was harvested and growth and
yield parameters were recorded (Table 3.8). Heavy metals and pesticide residues were analysed in V1
mulberry leaf produced through sand culture experiment and it was observed that heavy metals viz., Pb, Cd,
As, Co and Hg and pesticides were below detection limit, whereas Ni, Cr and Cu are within the permissible
limit. Simlarly, cocoon shell was analysed for heavy metals if any and it was observed that Cd, As, Co and Hg
were below detection limit (Table 3.9).

Table 3.8: Growth and yield parameters of mulberry plants grown through sand bed culture

Longest shoot Avg. plant No. of shoots/ No. of leaf/ Shoot weight/ | Leaf weight/
length (cm) height (cm) plant shoot plant (g) plant (g)

96.9+5.5 87.3+5.7 4.1+0.34 20.6x1.6 44.5+5.0 64.5+5.9

Table 3.9: Analysis of mulberry leaf and cocoon shell produced by sand culture

Leaf Coocon shell
Parameters
(ppm) (ppm)
Heavy metals
Pb BDL 0.32
Cd BDL BDL
As BDL BDL
Hg BDL BDL
Co BDL BDL
Ni 0.71 0.5
Cr 0.48 2.4
Cu 4.9 3.4
Pesticide residues
Organophosphates BDL Not done
Organo chlorines BDL Not done
carbamates BDL Not done
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Continuous/Other activites
Quality Analysis and Sample Testing

Commercialized products developed by CSRTI-Mysuru were analysed in the laboratory to check the
quality parameters. Samples of water, soil and FYM were also tested for macronutrients. Based on the test
results, technical guidance was provided to the farmers and stake holders.

Table 3.10: Analysis of products/samples and revenue generated

Products/samples No. of samples | Revenue generated
(Rs)
Soil *426 5229/-
Water 06 426/-
FYM 02 826/-
Asthra 14 13216/-
Vijetha 04 14160/-
Vijetha supplement 10 11800/-
Sanitech 03 2832/-
Ankur 01 3540/-
Ankush 08 33040/-
Amruth 02 2360/-
Poshan 06 21240/-
Dr.Soil 01 3540/-
Serichlore 01 944/-
Bleaching powder 01 944 /-
Total (Rs.) 114097/-

*44 soil samples were tested against payment

4. AGRONOMY

Concluded Research Project

PIN 3563: Evaluation of improved mulberry genotypes for yield potential, nutrient uptake and
nitrogen use efficiency under varied cultivation practices (Feb. 2016-Mar. 2022)

Dhaneshwar Padhan, V. Sobhana, E. Bhuvaneshwari and Y. Thirupathaiah
Objectives

= To evaluate yield potential, nutrient uptake efficiency of new mulberry genotypes under varied levels
of irrigation and fertilizer inputs.

= To evaluate new mulberry genotypes cultivated under varied conditions for their efficacy in silkworm
rearing.
= To determine nitrogen use efficiency from soil to cocoon production.
The study has been undertaken at CSRTI, Mysuru to evaluate the improved mulberry genotypes viz.,
AGB-8, MSG-2, G-4 and V-1 for their yield potential, nutrient uptake and nitrogen use efficiency under varied

cultivation practices. The experiment was laid down in split-split plot design with three replications
comprising two levels of irrigations (Io= 100% and I1= 60%) and three levels of fertilizer doses (Fo- 350:
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140: 140 kg/ha/yr; Fi- 280: 112: 112 kg/ha/yr and F»- 210: 84: 84 kg/ha/yr). FYM @ 25 MT/ha/yr was
applied uniformly to all the treatments.

The analysis of pooled data for the three years revealed that AGB-8 variety recorded significantly
higher leaf yield (35.8 MT/ha/yr) in the treatment [1F; ie., 60% irrigation and 60% fertilizer followed by V-1
(26.5 MT/ha/yr), G-4 (25.7MT/ha/yr) and MSG-2 (25.2 MT/ha/yr). However, there was no significant
difference in the leaf yield among the two genotypes viz., G-4 and MSG-2 under low input conditions. The
data revealed that V-1 and G-4 performed with higher leaf yield in the treatment [oFy where recommended
package and practices was followed (Fig. 4.1).

The soil samples were analyzed for its physical and chemical properties and the data revealed that
there were no significant changes in soil pH and organic carbon content over the period of three years
(Table 4.1). However, there was significant depletion of available nitrogen and potassium in all the
treatments compared to initial level. On the contrary, there was noticeable built-up in the case of available
phosphorus in the soil (Table 4.2).

Leaf nitrogen uptake was calculated and the highest level of nitrogen uptake was found in AGB-8
variety (310.4 kg/ha/year) followed by G-4 (284.5 kg/ha/year), V-1 (284.3 kg/ha/year) and MSG-2 (202.2
kg/ha/year) under low input condition (treatment [1F;) (Fig. 4.2). Similarly, the nitrogen use efficiency was
estimated for all genotypes showed significantly higher use efficiency in AGB-8 (53.6%) under low input
condition (Fig. 4.3). The data on the bioassay study also confirmed the quality performance of AGB-8 under
low input conditions.

Conclusion

The AGB-8 mulberry cultivar can be adopted for cultivation under low input conditions due to its high
nitrogen use efficiency and high yield.
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Fig. 4.1: Leaf yield of different mulberry varieties under various treatments
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Table 4.1: Impact of two levels of irrigation and three fertilizers doses on changes in soil pH and organic
carbon content

0C
6.92
6.82
6.63
6.79
6.81
6.74
6.56
6.70
6.87
6.78
6.60

MSG-2

pH
6.44
6.45
6.47
6.45
6.43
6.44
6.46
6.44
6.44
6.45
6.47

0C

6.98
6.84
6.71
6.84
6.84
6.78
6.68
6.77
6.91
6.81
6.70

AGB-8

pH

6.36
6.46
6.48
6.43
6.42
6.44
6.45
6.44
6.39
6.45
6.4

7

0C
7.20
6.79
6.45
6.8

1

6.86
6.7

1

6.42
6.66
7.03

6.75
6.44

G-4

pH
6.36
6.41
6.44
6
6
6
6
6
6
6

0
2
9
1

4
3
.3
4
.3
3

7
4

40

6.43

0C
7.10
6.86
6.51
6.82
6.91
6.74
6.48
6.71

7

.01

6.80
6.50

V-1

pH
6.38
6.42
6.46
6.42
6.36
6.40
6.43
6.40
6.37
6.41
6.45

Treatments

FO

F1

F2

FO

F1

F2

FO

F1

F2

10

Irrigation mean

11

Irrigation mean

Fertilizer

mean
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Varietal mean 6.41 6.77 6.39 6.74 6.44 6.81 6.45 6.75

I 0.37 [*F 0.63 [ 0.41 [*F 0.71

(P:((:)].)OS) pH F 0.45 F*V 0.90 ocC F 0.50 F*V 1.01
\' 0.52 [*V 0.73 \'/ 0.58 [*V 0.82

Initial 6.50 6.80 6.50 6.80 6.50 6.80 6.50 6.80

Table 4.2: Impact of two levels of irrigation and three fertilizers doses on changes in soil available nitrogen,
phosphorus and potassium content

V-1 G-4 AGB-8 MSG-2
Treatments
N P K N P K N P K N P K
FO 370.6 26.3 401.1 | 367.2 25.9 4029 | 3714 27.7 398.8 | 367.9 28.4 391
10 F1 346.2 23.1 379.9 | 350.1 22.7 370.4 | 353.8 24.3 384.7 | 361.1 24.9 389.9

F2 | 3275 | 222 | 336.0 | 3425 | 21.8 | 3388 | 340.3 | 234 | 354.6 | 348.0 | 24.0 | 368.7
Irrigation mean | 348.1 | 239 | 3723 | 353.2 | 234 | 370.7 | 3552 | 25.1 | 3794 | 359.0 | 25.8 | 3835
FO | 3633 | 275 | 3984 | 3653 | 268 | 400.2 | 358.0 | 29.2 | 412.1 | 361.1 | 26.7 | 416.6
11 F1 | 3423 | 231 | 3584 | 3344 | 23.7 | 3494 | 3287 | 22.0 | 3629 | 346.2 | 21.6 | 386.7
F2 | 321.6 | 223 | 346.2 | 3285 | 229 | 344.6 | 3128 | 21.2 | 322.1 | 3342 | 20.8 | 362.6
Irrigation mean | 342.4 | 24.3 367.7 | 342.7 24.5 364.7 | 333.2 24.1 365.7 | 347.2 | 23.0 388.6
Fertili- | FO | 3669 | 269 | 399.8 | 366.2 | 26.3 | 401.6 | 364.7 | 285 | 4055 | 3645 | 27.6 | 404.2
zer F1 | 3443 | 231 | 369.2 | 342.2 | 232 | 3599 | 3413 | 23.1 | 373.8 | 353.7 | 23.2 | 388.3
mean F2 | 3245 | 222 | 341.1 | 3355 | 223 | 341.7 | 326.6 | 223 | 3384 | 341.1 | 224 | 3657
Varietal mean | 3452 | 24.1 | 370.0 | 348.0 | 239 | 367.7 | 3442 | 246 | 3725 | 353.1 | 244 | 386.1

I 19.3 [*F 33.5 I 1.54 [*F 2.68 [ 21.0 [*F 36.3
F 23.7 F*V 47.3 F 1.89 F*V 3.78 F 25.7 F*V 51.4
\ 27.3 [*V 38.6 \ 2.18 [*V 3.09 \'/ 29.6 [*V 41.9
Initial| 403.8 19.5 430.7 | 403.8 19.5 | 430.7 | 403.8 19.5 430.7 | 403.8 | 19.5 430.7

CD
(P=0.05)

Ongoing Research Projects

PPA 01016SI: Development of an agronomical package for tree mulberry cultivation for wide
acceptance among the seri-farmers of Southern India (Nov. 2020-Feb. 2023)

Dhaneshwar Padhan, C.M. Babu, V. Sobhana, ].B. Narendra Kumar, T. Sivasubramonian and D. Guruswamy
Objectives

= To evaluate the optimum requirement of nutrients for mulberry under tree cultivation.

= To work out the techno-economics of the mulberry under tree cultivation.

The experiment to study the optimum nutrient requirement for mulberry under tree cultivation has
been undertaken with farmer’s participatory mode in three locations viz., Maddur, Chamarajnagara and
Kolar areas. There were four treatments for the nutrient management practices. They are T1: NPK @
207:83:83 g + 15 kg FYM/plant/year; T2: NPK @ 155:62:62 g + 15 kg FYM/plant/year; T3: NPK @ 258: 103:
103 g + 15 kg FYM/ plant/year; T4: NPK @ 103: 83: 83 g + 15 kg FYM/plant/year + Green manuring along
with farmer’s practice as control (T5). During the period under report, three crops were harvested and the
data revealed that significantly higher leaf was recorded in T3 treatment in all the three locations (Table 4.3,
4.4 and 4.5).
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Table 4.3: Effect of different doses of fertilizers on growth and yield of mulberry (Location: Maddur)

Longest No No Leaf Shoot
Treatments shoot length shoots /.plant leaves /;hoot weight weight
(cm) (kg)/plant (kg)/plant
T1 184 26 35 3.70 2.99
T2 166 22 28 3.09 242
T3 193 29 37 3.87 3.20
T4 174 24 30 3.06 2.39
T5 167 22 27 2.85 2.24
SEd 16 2.34 3.11 0.245 0.323
CD at 5% 7.96 1.16 1.54 0.121 0.159

Table 4.4: Effect of different doses of fertilizers on growth and yield of mulberry (Location:

Chamarajnagara)
Longest No No Leaf Shoot
Treatments shoot length shoots /-plant leaves /éhoot weight weight
(cm) (kg)/plant (kg)/plant

T1 194 27 35 3.81 3.09
T2 172 24 30 297 241
T3 202 29 36 3.96 3.33
T4 173 24 32 3.16 2.73
T5 171 24 31 2.81 2.39
SEd 8.71 211 292 0.234 0.311
CD at 5% 17.6 1.04 1.45 0.115 0.164

Table 4.5: Effect of different doses of fertilizers on growth and yield s of mulberry (Location: Kolar)

Longest No No Leaf Shoot
Treatments shoot length hoot /-l ¢ 1 /-h " weight weight
(cm) shoots/plan eaves/shoo (ke)/plant (ke)/plant
T1 196 31 39 447 3.28
T2 175 26 32 391 2.80
T3 201 31 40 4.67 3.47
T4 176 25 34 391 2.77
T5 169 25 30 3.51 2.62
SEd 16.4 2.29 3.64 0.398 0.264
CD at 5% 8.11 1.13 1.81 0.196 0.131

MOE 01021SI: Evaluation and popularization of improved technologies developed in the field of
mulberry sector for South India (Nov. 2021-Oct. 2023)

Component-9: Impact of drip fertigation on mulberry productivity
M. Muthulakshmi, R. Mahesh, T. Sivasubramonian, S.B. Kulkarni, N. Dhahira Beevi and P. Sudhakar
Objectives

= To validate the drip fertigation technology for mulberry at different locations.
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The experiment has been undertaken to validate the drip fertigation on growth and yield of mulberry
as OST programme at four RSRSs and also at main Institute. Initiated the installation of drip irrigation
system in the experimental mulberry garden at Institute as well as at different test centres. The
experimental garden is maintained as per the protocol.

Collaborative Research Project (CSTRI, Bengaluru)

CYF 07011SI: New methods of recycling of discarded silk materials/waste for sustainability (Oct.
2019-Sep. 2021)

S. Nivedita, Y. C. Radhalakshmi, Kiran B. Malalj, S. A. Hippargi, M. A. Moon and C.M. Babu
Objectives
= To develop mill spun yarns from pre and post consumer silk waste and characterize them.

= To prepare other new products like silk waddings and silk powder from left over fibres and explore
their application.

= To study the compostability of unusable silk waste and to estimate its nutritional value.

The silk waste samples received from the CSTRI, Bengaluru were subjected for composting under 5
different treatment combinations in the compost pots to study the composting feasibility of silk waste for a
period of 8 months. It was observed that the silk waste is not fully decomposed in any of the treatment.
However, in treatment T2 (Mixture of Soil + partially decomposed compost + cowdung slurry) it was
estimated that 79.6 % of silk waste was decomposed followed by 77.2 % in T3 (Mixture of soil + rearing
waste+ cowdung slurry). A vermicomposting technology was standardized for the effective conversion of
the unusuable silk waste into organic rich manure.

Similarly, the Vermicomposting experiment on silk waste was undertaken by preparing the vermi-bed
with fresh cow dung and silk waste in the ratio of 2:1 (v/v). A pit measuring 6 x 2.5 x 2 feet was made in an
elevated area and cemented the surface to avoid the migration of worms. The area was protected from
sunlight and rain by making a thatched shed over the pit. The vermi-beds prepared in the pit by adding a
layer of fresh cow dung of 4-5 inches. This layer was followed by spreading of juvenile earthworm. Then
layers of silk waste and cow dung were spread alternately till the heap become 1.5 feet. About one kg of
vermiculture required for 6 x 2 x 1.5 feet vermi-bed. The potential earthworms used for vermicomposting
were the mixture culture of Perionyx excavatus, Eudrillus euginae and Eisenia foetida. The beds were covered
with dry leaves and straws etc,. The beds were sprinkled with water in alternate days. The whole material
was converted into vermicompost within a period of 2-3 months. The nutritional status of the
vermicompost was assessed (Table 4.6).

Table 4.6: Nutritional status of vermicompost prepared out of silk waste

# Contents Quantity
1 | Nitrogen (%) 19-2.2

2 | Phosphorus (%) 09-1.0

3 | Potash (%) 0.7 -0.8

4 | Manganese (ppm) 678 - 689

5 | Zinc (ppm) 134 - 148

6 | Copper (ppm) 150 -157

7 | Iron (ppm) 1114 -1179
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CED 07007: Development of Sericin/polysachharide encapsulated fertilizer for crop management
and growth (Jul. 2019-Dec. 2021)

R. R. Shailaja (The Energy and Resources Institute (TERI)-Bengaluru, Srinivasa (CSTRI-Bengaluru), C. M.
Babu, Abhilasha (CSTRI-Bengaluru) and H. H. Ningasetty (TERI-Bengaluru)

Objectives
= Development of sericin / polysaccharide encapsulating matrices for encapsulation of fertilizer.
= Study the effect on plant growth by incorporating/mixing sericin along with fertilizers

A pot experiment has been undertaken to study the effect of Sericin encapsulated fertilizers on the
growth and yield of mulberry. The mulberry plants were supplied by fixing the NPK fertilizer @
350:140:140 kg/ha/yr for both sericin encapsulated fertilizer as well as for control. The data revealed that
there was no significant difference in the growth and yield of mulberry grown with sericin encapsulated
fertilizer as well as with the conventional package.

Continuous/Other activites
= Engaged the classes for trainees/students under different training programmes
= Maintained 2 acre seed mulberry garden with G-4 variety

= Maintained the seri-compost and vermicompost units for demonstration

5. MULBERRY PHYSIOLOGY

Concluded Research Project
PIC-01003CN: Genetic enhancement of mulberry by genomics approaches: Multi-Component
Network Project

Subproject: NW2b: Discovery of QTL to drought adaptive traits by association mapping in Mulberry:
in collaboration with GKVK, UAS, Bengaluru (Sept. 2018 to Dec. 2021).

M. S. Sheshshayee (UAS, Bengaluru) and T. Gayathri
Objectives
= Extensive phenotypic characterization of the panel of diverse germplasm for drought adaptive traits.

= To identify QTLs for drought adaptive traits by association mapping.
CSRTI, Mysuru

Extensive phenotypic characterization of the panel of germplasm for drought adaptive traits

Phenotyping for drought adaptive traits and WUE parameters were completed in 208 germplasm
accessions during first season (Oct. 2019) and in 204 germplasm accessions during second season (March
2021). Saplings of germplasm accessions were raised in nursery (2 sets) and transplanted the saplings to
specially designed root structures and maintained for recording observations on drought adaptive traits
and water use efficiency parameters. Phenotypic data were recorded using standard procedures in all these
germplasm accessions viz., chlorophyll, epicuticular wax, specific leaf weight, area and number of stomata.
Growth parameters (shoot length, shoot weight, leaf weight, etc.) and root traits (number of roots, root
weight, length and weight of longest root, etc.) were recorded in all these genotypes during 2 seasons.
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Table 5.1: Variation of specific leaf weight among diverse germplasm accessions

Season Leaf position Mean SE SD CV% Sarpple Minimum Maximum
(mg/cm?) Variance
Oct. | Top leaves 4.519 0.061 | 0.885 | 19.58 0.784 2.555 7.333
2019 | Middle Leaves 5.49 0.068 | 0.983 17.9 0.968 1.777 8.833
(1s9) | Bottom Leaves 5.967 0.084 | 1.214 | 20.34 1.474 2.02 10.25
Mar. | Top leaves 3.802 0.053 0.73 19.2 0.532 2.138 6.944
2021 | Middle Leaves 4.72 0.061 | 0.848 | 17.96 0.719 2.722 8.222
(2nd) | Bottom Leaves 5.078 0.067 | 0923 | 18.17 0.853 2916 8.833
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Fig. 5.1: Chlorophyll content (SPAD value) of diverse germplasm accessions
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Fig. 5.2: Epicuticular wax content of diverse germplasm accessions
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Fig. 5.3: Stomatal frequency of diverse germplasm accessions
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Table 5.2: Root weight of diverse germplasm accessions

Season Mean (g) SE SD CV% Sarpple Minimum Maximum
Variance
Ist 39.68 1.573 22.584 56.91 510.06 6.7 118.63
2nd 47.51 2.611 36.38 76.57 1323.55 2.5 248.7
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Fig. 5.4: Total above ground biomass of diverse germplasm accessions

Diverse set of mulberry germplasm accessions were screened and phenotyped for drought adaptive
traits and water use efficiency parameters during 2 seasons and based on phenotyping data 26 germplasm
accessions were short-listed for field phenotyping exeriments. These 26 germplasm accessions showed
contrasting root traits were evaluated under irrigated and rain-fed conditions at RSRS, Ananthapur as part
of field phenotyping experiments. These genotypes showed significant difference in total above ground
biomass and leaf yield under irrigated and rain-fed field conditions. Among the 26 genotypes, under rain-fed
conditions, the genotypes MI-0006, MI-0504, MI-0753, MI1-0285, MI-0577, MI-0028 and MI-0108 showed
higher total above ground biomass per plant. Phenotyping data of drought adaptive traits and WUE
parameters achieved in this project would form the most crucial input for genotyping and crop
improvement research (drought stress tolerance traits). Two season phenotyping data on epicuticular wax
content and stomatal frequency has also provide a crucial input for selecting drought stress tolerant
genotypes. Two season phenotyping data on epicuticular wax content and stomatal frequency has also
provide a crucial input for selecting drought stress tolerant genotypes. Among the 208 germplasm
accessions screened, 12 genotypes were identified with higher stomatal frequency and 15 genotypes were
identified with high epicuticular wax as physiologically efficient genotypes.

PIC-01003CN: Genetic enhancement of mulberry by genomics approaches: Multi-Component
Network Project

Subproject: NW4a: Comparative quantitative and qualitative analysis of secondary
metabolites for identification of biomarkers responsible for feed quality in mulberry.
[Collaboration with CSIR-National Chemical Laboratory (NCL), Pune] (Sept. 2018 to Dec.
2021)

H. V. Thulasiram (CSIR-NCL, Pune), T. Gayathri and E. Bhuvaneswari
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Objective

= To develop biomarkers with respect to secondary metabolites responsible for nutritive quality of
mulberry for facilitating easy selection of the genotype with desired traits responsible for high
nutritive quality

Metabolomics approach for nutritious and less nutritious mulberry with respect to the secondary
metabolites (responsible for the selection behaviour or feeding preferences of the insects) would provide a
strong tool for selection of desired germplasm in breeding programmes aimed at developing varieties with
high yield and leaf quality. A very few secondary metabolites have been identified in mulberry and no
reports are available till now for the feeding preference of Bombyx mori on mulberry varieties depending on
their secondary metabolites. On this background the present study undertaken is an attempt to analyze and
quantify the primary and secondary metabolites in short-listed ten mulberry genotypes and to correlate the
metabolites with silkworm feed efficiency parameters for identifying the nutritious mulberry genotypes and
the metabolites present in this superior varieties.

Ten mulberry genotypes namely G2, G4, S13, K2, V1, S36, MS2 (MI-0027), MR2, Mysore Local and
Morus multicaulis (ME-0168) were selected for biochemical analysis of metabolites and silkworm bioassay
experiments. All these genotypes raised with (150 + 90) 60 cm or (5'+ 3’) X 2’ spacing in the experimental
plot of Mulberry Physiology Laboratory, CSRTI, Mysuru in RBD layout and all these genotypes were grown
under optimal growth conditions (Fig. 5.5). Fresh leaves were collected from the healthy plants of ten
genotypes at 45th-60th day after pruning (6 crops) and used for biochemical analysis of metabolites and
silkworm bioassay experiments.

Primary metabolites (total protein, carbohydrate, total free amino acids, ascorbic acid and
tocopherols) were analysed in the leaves of ten genotypes using standard procedures. Quantification of
micronutrient (Zinc, Copper, Magnesium, Iron) was carried out in dried leaves of ten genotypes by Atomic
Absorption Spectroscopy.
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Fig. 5.5: Leaf moisture content and moisture retention capacity (MRC) in different mulberry genotypes
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Fig. 5.7: Tocopherols in different mulberry genotypes
Table 5.1: Micronutrients in different mulberry genotypes
Genotype Copper (ppm) Manganese (ppm) Zinc (ppm) Iron (ppm)
Mysore Local 20.55+1.10bcd 142.93+7.452 45.85+2.81¢ 180.1+16.384
MR2 18.25+1.32d 92.91+3.50d 44.7+4.03¢ 176.73+24
K2 22.96+0.98bcd 109.31+3.75bcd 51.43+2.30bc 245.78+10.71ab
G2 23.06+0.54b.cd 105.23+9.37¢d 63.46%3.64 202.9+16.33¢d
Vi 37.15+0.612 103.81+2.32¢d 56.1+1.15ab 176.5+6.374
S36 18.78+3.83¢d 132.71+£12.72ab 55.9+2.43ab 267.23+27.642
MS2 23.96+0.95P 124.23+5.362b 51.63+2.17bc 173.81+£2.994
Morus multicaulis | 22.25+1.81bcd 92.18+9.384 44.41+2.82¢ 196.86%6.37¢c4
G4 34.88+0.292 107.34£8.44¢d 50.08+2.32bc 159.33+2.284
S13 23.71+0.59bc 141.5+12.272 43.95+1.14¢ 224.58+21.94bc

Data are the mean value of replicates of six independent analysis (2 trials) and SE within a column
followed by same letter, are not significantly different (p<0.05) as determined by DMRT.
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Primary metabolites (proteins, carbohydrates, amino acids, ascorbic acids and tocopherol) were
estimated in fresh leaves of ten genotypes (V1, G2, G4, S13, K2, Mysore Local, S36, MR2, MS2, Morus
multicaulis) during 6 crops. Results showed higher primary metabolites in V1, Morus multicaulis, G4 and GZ;
whereas least metabolites were observed in MR2 and Mysore Local. Total protein ranged from 18.46 -33.87
mg/g fw, amino acids: 1.47-5.05 mg/g fw, carbohydrates: 16.37-33.51 mg/g fw, ascorbic acids: 11.24-20.39
mg/g fw, and tocopherols: 78.96-215.7 ug/g fw (Fig. 5.6 and Fig. 5.7). Four micronutrients (Cu, Mn, Zn and
Fe) were analysed and data showed variation among the ten genotypes. Higher copper content was found in
V1 (37.15 ppm) and G4 (34.88 ppm). Least copper content was observed in MR2 (18.25 ppm). Higher
quantity of manganese was observed in Mysore Local and S13 (142 ppm) whereas least quantity was
observed in MR2 and Morus multicaulis (92 ppm). High zinc content was recorded in G2 (63.46 ppm), V1
(56.1 ppm), S36 (55.9 ppm), MS2 (51.63 ppm) and K2 (51.43 ppm). Least quantity of zinc was observed in
S13 (43.95 ppm). High amount of iron was found in S36 (267.23 ppm) and K2 (245.78 ppm); whereas least
amount was observed in G4 (159.33 ppm) (Table 5.1). V1, Morus multicaulis, G4 and G2 leaves had high
nutritive quality and MR2 and Mysore Local had low quality leaves.

The feed conversion, bioassay and reeling studies were carried out with the productive bivoltine
double hybrid silkworms (FC1 x FC2) during winter, summer and rainy seasons and the average showed
significant difference among the mulberry verities. The data was subjected to statistical analysis and a
significant difference is identified in the two-way ANOVA results of nutritional consumption, conversion and
bio assay traits between all genotypes, having F value with the significance of p<0.05. The genotypes such as
V1, G4 followed by K2 and Morus multicaulis are identified as superior varieties among the tested mulberry
genotypes. The nutritional consumption traits such as ingesta, digesta and approximate digestibility were
compared to their conversional traits such as efficient conversion of ingesta (ECI) of larvae, cocoon and
shell. The average ingesta per larvae of V1 is 4.032 g/larvae and G4 is 3.806 g, 4.176 g, 4.265 g showing
lowest ingesta compared to other mulberry genotypes with their highest ECI shell of 11.734%, 11.578%,
19.911% and 19.2% respectively (Fig. 5.8). Similarly, the highest single cocoon weight was observed in
worms fed with V1 (1.98 g) followed by G4 (1.89 g), Morus multicaulis (1.80 g) and K2 (1.79 g) and noticed
similar trend in their single shell weight, shell ratio and also production efficiency of cocoon shell (PECS).
The post cocoon evaluation studies also revealed that worms fed with V1 has improved reeling parameters
85.34% reelability, 841.75 m average filament length and the lowest rendita of 7.43 kg with 67.46% of raw
silk recovery followed by G4, K2 and Morus multicaulis.
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Fig. 5.8: ECI and its PECS of different Mulberry genotypes
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Secondary metabolites extraction methods were standardized with three mulberry varieties (V1, G4
and G2). Secondary metabolites were extracted from these 3 varieties under different conditions and
subjected to GC-MS analysis. TBME extracts under sonication showed better metabolite levels. TBME of
sonicated methanol crude extract showed better levels of fatty acids derivatives (Fig. 5.9).
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Fig. 5.9: Qualitative and quantitative GCMS analysis of Methanol-TBME extract

A method for GC-MS analysis has been standardized with multiple parameters for the analysis of total
volatiles present in the leaf extracts. Secondary metabolites were extracted and characterized from ten
mulberry genotypes with the standardized procedures (Fig. 5.10 and Fig. 5.11) and 11 compounds (Ribitol,
Arabinitol, 1-deoxynojirimycin, Morusimic acid A/C, Morusimic acid B/D, Fagomine, Caffeoylquinic acid
isomer I/II, Cyanidin hexoside, Dihydrokaempferol-hexoside, Quercetin-hexoside and Kaempferol malonyl
hexoside) were identified in mulberry leaves by LC-MS and HRMS.
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Fig. 5.10: LC-MS Chromatograms of mulberry leaf (Mysore Local, MR2, S13, S36 and V1) methanolic extract
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Fig. 5.11: LC-MS Chromatograms of mulberry leaf (G2, G4, K2, M. multicaulis and MS2) methanolic extract
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Pilot study: Standardization of hydroponics method for multiplication of mulberry (Sept. 2021 to
Feb. 2022)

Divya Singh, Ravindra, Dhaneshwar Padhan

= To standardize nutrient solution and hydroponic system for effective rooting
= To evaluate survivability of rooted mulberry cuttings in soil

Two types of hydroponic systems (dip type nutrient supply system and sprinkler type nutrient
supply system) were tested. The nutrient solution with rooting hormone was continuously supplied to the
cuttings. In dip type nutrient supply system, cuttings were dipped in the nutrient solution + IBA (rooting
hormorn) whereas the nutrient solution + IBA were sprinkled over the cuttings in sprinkler type nutrient
supply system. IBA was supplied in both hydroponic systems at different concentrations (1, 3 and 5 mg/L).
However, water without nutrient solution and IBA was treated as control in both hydroponic systems. The
root length, number of roots and period of rooting were recorded at regular intervals up to proper rooting
(45 days). The survivability of plantlets was evaluated in the soil at regular intervals. The results showed
that rooting percentage, number of roots and root length was high in dip type nutrient supply system in
comparison to sprinkler type nutrient supply system. No roots were observed in control and IBA @ 1 mg/L
in both types of hydroponic systems. However the survivability of rooted cuttings in the soil was
comparatively high in sprinkler type nutrient supply system. The continuous soaking of mulberry cuttings
increased the root development.
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6. MULBERRY PATHOLOGY

Ongoing Research Project

PRP-01015 SI: Identification, evaluation and inclusion of potential antagonistic microbes in
Integrated Root Rot Disease Management in Mulberry (Nov. 2020 - Oct. 2023)

G. S. Arunakumar, L. Satish, N. Dhahira Beevi, and Vinod Kumar Yadav
Objectives

= (Collection, isolation, identification and characterization of potential biocontrol agents available at
rhizosphere of mulberry.

= [nvitro evaluation of potential bio-control agents available at rhizosphere of mulberry against root rot
causing pathogens.

= To study compatibility of potential bio-control agents for development of antagonistic microbial
consortia and in-vivo evaluation against root rot pathogens.

= [n-vivo evaluation of compatible potential bio-control agent’s integration with existing best
management practices for formulation of integrated root rot disease management packages.

A total of 106 soil samples were collected from mulberry gardens of south India (Karnataka, Tamil
Nadu, Telangana and Andhra Pradesh). The soil samples were collected randomly from rhizosphere of
healthy mulberry plants in sterile polythene bags. Isolation and characterization of beneficial
bacterial /fungal isolates were done. Twenty seven bacterial isolates were studied for colony colour, shape,
size, margin, elevation, opacity and surface characters. Gram’s staining and biochemical tests were done.
Based on these characteristics, 10 isolates were identified as Pseudomonas aerogenosa, one each identified
as Aeromonas caviae, Pseudomonas putida, Lysinibacillus macaroids and Bacilus subtilis.

In the antagonistic study, a total of 27 bacterial isolates and four fungal isolates showed antagonistic
activity against four root rot causing fungal pathogens viz., Fusarium solani, F. oxysporum, Rhizoctonia
oryzae, Lasiodiplodia theobromae. Per cent mycelial inhibition of four root rot pathogens by isolate of
Trichoderma harzianum (KAMLS14) and Pseudomonas aerigenosa (KASS4 10-2) is given in the Table 6.1.
The antagonistic activity of T. harzianum is shown in Fig. 6.1.

Table 6.1: Per cent inhibition of root rot causing pathogens by antagonistic microbes

Pathogens/Bio-agents Trichoderma harzianum Pseudomonas aerigenosa
Fusarium solani 80.46 *(63.76) 87.63 *(69.40)
F. oxysporum 76.09 (60.72) 84.33 (66.68)
Rhizopus oryzae 69.04 (56.19) 83.53 (66.05)
Lasiodiplodia theobromae 51.56 (45.89) 64.61 (53.49)
S.Em + 1.03 2.05
CDat 1% 4.09 8.19

*Arc sign transformed values
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Fig. 6.1: Antagonistic study of T. harzianum against four root rot causing fungal pathogens

Among 29 bacterial isolates, 18 isolates were found to be compatible with Carbendazim 12% +
Mancozeb 63% WP at 0.1% concentration. Among 19 isolates, 18 were found compatible with Carbendazim
50% WP, nine were found compatible with Hexaconazole 5% SC, and none of the isolates were compatible
with copper oxy chloride (COC) and Mancozeb at 0.2% concentration. Among 19 isolates, 12 were found
compatible with Tebuconazole 250 EC, 13 isolates with Captan 70% + Hexaconazole 5% WP and 14 isolates
with Propiconazole 25% EC. Trichoderma harzianum was found compatible with copper oxy chloride (COC)
at 0.1, 0.2 & 0.3% concentrations and also with mancozeb at 0.1% concentrations. Whereas, not compatible
with other fungicides studied.

Other activities

= Maintenance of different pathogens and beneficial cultures in the section.

= [n vitro evaluation of products (Navinya and Rot fix) received from manufacturers against root rot
causing fungal pathogens to issue quality analysis report.

= Resolved field problems of sericulture farmers by suggesting suitable management practices.

7. FARM MANAGEMENT
Y. N. Sanath Kumar
Continuous/Routine activities

= Maintained 19 acres of mulberry garden, 2 acres chawki garden and 3 acres tree plantation for
production of quality mulberry leaf with recommended package of practices.

= Maintained the farm machineries ie, tractors, power tillers, irrigation pump sets, pruning machines
and other equipments for effective management of mulberry garden.

= Supplied 34785 kg mulberry leaf and 16300 kg mulberry shoot to different sections of the institute
for rearing of 3425 dfls under different projects/experiment/race maintenance programmes.
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= Supplied 14420 kg mulberry chawki leaf to Commercial Chawki Rearing Centre of the Institute for
chawki rearing of 47100 dfls.

= Maintained 5 acre V1 mulberry garden for seed multiplication.
= Supplied 28.576 MT of V1 mulberry seed cuttings to 61 farmers for expansion of about 114 acres.

= An amount of Rs.1,50,345/- generated through sale of mulberry seed cuttings, grass auctioning, etc.

8. BIVOLTINE BREEDING LABORATORY

Concluded Research Project

PIC 01008 SI: Isolation and characterization of chitin/chitosan from silkworm pupal exuviae/spent
pupae and its commercial exploitation (Feb. 2020-Jan. 2022)

K.N. Madhusudhan

Objectives
= Extraction and purification of chitosan from pupal exuviae /spent pupae/moth scales.
= Characterization of chitosan
= Standardization of protocols for commercial production/exploitation

Modified chemical extraction Technology/protocol for pupae was standardized. The microbial
extraction protocol for pupae, exuviae and scales were standardized. 16S rRNA gene sequences (14) of
bacterial isolates from rhizosphere and midgut were deposited to NCBI database. Comparative
characterization of silkworm and shrimp chitin and chitosan was carried out. Silkworm chitin and chitosan
showed more purity (HPLC) and crystallinity (XRD) in comparison with that of shrimp. Shrimp chitin and
chitosan were more amorphous in nature. Results revealed differences in crystallinity of chitin and chitosan
in different stages of silkworm.

Quantification of chitin from exuviae of different bivoltine breeds using chemical method

Among the different bivoltine breeds used for extraction of chitin from pupal exuviae, more recovery
was recorded in GEN1 followed by N6, S8 and CSR2.

Table. 8.1: Comparative quantification of chitin from exuviae of different bivoltine breeds

Breeds Male Exuviae Female Exuviae Mean
S8 79.335 62.388 70.861
CSR50 57.378 51.515 54.446
CSR52 56.388 36.588 46.488
CSR13 55.41 36.31 45.86
CSR2 75.875 56.495 66.185
CSR17 60.743 41.02 50.881
SHT 49.165 24.66 36.913
Genl 82.313 79.15 80.731
SK6 42.138 33.395 37.766
N5 68.118 47.208 57.663
N6 73.49 65.078 69.284
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Analysis of variance table

Source of Variation DF Sum of Squares [Mean Squares F-Calculated Sig
Factor A 1 5,043.25 5,043.25 72,634.51 0
Factor B 10 16,272.68 1,627.27 23,436.46 0
Interaction A x B 10 1,032.61 103.26 1,487.19 0
Error 66 4.583 0.069
Total 87 22,353.12

Microbial Extraction

Different deproteinizing (DP), demineralizing (DM) bacteria were used for extraction of chitin from
silkworm pupae, exuviae and moth scales. Further, the obtained chitin was converted to chitosan using
deacetylating (DA) bacteria.

Nutrient broth solution and Screw cap bottles were sterilized in autoclave at 121°C for 15-20
minutes and were cooled

¥

Nutrient broth solution was aseptically transferred to the bottles, spent
pupae/exuviae/scales powder added and in to it 2-3 loops of deproteinizing
bacteria/protease producing bacteria was inoculated and kept for 72 hours for fermentation

¥

Fermented mixture was washed 2-3 times with distilled water, deproteinized mixture
transferred to Nutrient broth and 2-3 loops of deminaralizing bacteria was inoculated in to it
and kept for 72 hours for fermentation

¥

The fermented mixture was washed 2-3 times with distilled water and dried and the Chitin
recovery was calculated

¥

The dried Chitin was transferred to Nutrient broth solution and 2-3 loops of deacetylating
bacteria was inoculated and kept for 72 hours of fermentation

¥

The mixture was washed 2-3 times with distilled water and dried and Chitosan recovery was
calculated

Fig. 8.1: Flow chart for isolation of chitin and chitosan through microbial fermentation methods

Table 8.2: Comparison of extraction of chitin using different microbes from pupal exuviae

DM 1 DM 2 DM 3 DM 4
DP1 60.283 52.453 50.678 4.31
DP 2 66.363 55.365 51.17 53.118
DP 3 51.315 54.315 54.66 58.535
DP 4 26.385 50.238 16.115 49.345
DP 5 50.195 52.14 58.348 52.42
DP 6 51.178 51.63 50.598 51.198

*DP= Deproteinizing Bacteria; DM=Demineralizing Bacteria
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Analysis of variance

Source of Variation DF Sum of Squares | Mean Squares F-Calculated Sig
Factor A 5 5,492.84 1,098.57 28,657.82 0
Factor B 3 938.279 312.76 8,158.82 0
Intraction A x B 15 11,099.94 739.996 19,303.92 0
Error 72 2.76 0.038
Total 95 17,533.82

The maximum recovery of chitin from exuviae was recorded in DP 2 and DM 1 combination followed
by DP 1 and DM 1 combination.

Table 8.3: Comparison of extraction of chitin using different microbes from spent pupae

DM 1 DM 2 DM 3 DM 4
DP1 20.325 20.838 10.43 23.25
DP 2 20.253 22.273 14.328 22.55
DP 3 11.398 1.365 3.035 15.548
DP 4 14.4 15.235 14.3 15.34
DP 5 10.155 13.66 10.638 15.363
DP 6 14.473 6.32 18.56 14.088

*DP= Deproteinizing Bacteria DM=Demineralizing Bacteria

Analysis of variance

Source of Variation DF Sum of Squares | Mean Squares F-Calculated Significance
Factor A 5 1,541.64 308.327 2,714.84 0
Factor B 3 454.999 151.666 1,335.43 0
Interaction AXB 15 1,044.82 69.655 613.314 0
Error 72 8.177 0.114
Total 95 3,049.63

The maximum recovery of chitin from spent pupae was recorded in DP 1 and DM 4 combination
followed by DP 2 and DM 4 and DP 1 and DM 1 combinations.

Table 8.4: Comparison of extraction of chitin using different microbes from Moth scales

DM 1 DM 2 DM 3 DM 4
DP1 55.33 74.368 68.218 56.578
DP 2 55.445 5.175 10.555 0.98
DP 3 5.46 7.2 6.36 28.468
DP 4 16.408 10.13 25.45 13.4
DP 5 20.32 34.233 27.388 38.498
DP 6 36.288 15.49 45.805 15.138

*DP= Deproteinizing Bacteria DM=Demineralizing Bacteria

Analysis of variance

Source of Variation DF Sum of Squares | Mean Squares F-Calculated Sig
Factor A 5 28,297.93 5,659.59 135,242.47 0
Factor B 3 921.086 307.029 7,336.81 0
Interaction A X B 15 13,333.84 888.923 21,241.86 0
Error 72 3.013 0.042
Total 95 42,555.87
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The maximum recovery of chitin from moth scales was recorded in DP 1 and DM 2 combination
followed by DP 1 and DM 3 and DP 1 and DM 4 combinations.

Table 8.5: Conversion of chitin into chitosan using deacetylating bacteria

Source Deacetylating bacteria 1 Deacetylating bacteria 2
Shrimp 32.31 22.625
Exuviae 51.24 33.985
Pupae 34.21 24.165
Scale 42.39 23.4
Analysis of variance
Sou.r ce of DF | Sum of Squares Mean F-Calculated Sig
Variation Squares
Factor A 3 1,100.70 366.901 5,193.17 0
Factor B 1 1,565.91 1,565.91 22,164.07 0
Interaction A X B 3 139.528 46.509 658.299 0
Error 24 1.696 0.071
Total 31 2,807.84
Deacetylating bacteria 01 showed more conversion of chitin into chitosan.
Table 8.6: Microbial genes deposited to NCBI
SL. Microbes Accession Title of the
No Number submission
1 | Pseudomonas fluorescens SWBL14 0L831228
2 | Agrobacterium fabrum SWBL12 0L831222
3 | Bacillus proteolyticus SWBL11 0L831194
4 | Acinetobacterbaumannii SWBL10 0OL831191
5 | Enterobacter sp. SWBL9 01L831188 ) o )
6 | Alcaligenesendophyticus SWBL8 0L831171 C“ﬁ}‘tclrno /bcl}"’l‘llt‘;:;it;::n‘:f
7 | Brevibacillusagri SWBL 7 0L677393 . .
silkworm exuviae and
8 | Pseudomonas aeruginosa SWBL6 0L677063 spent pupae
9 | Pseudomonas sp. SMBL5 0L614776
10 | Pseudomonas plecoglossicida SMBL4 0L614766
11 | Pseudomonas aeruginosa SMBL3 0L589644
12 | Bacillus subtilis SMBL2 0L589609
13 | Pseudomonas putida SMBL1 0OL374169
14 | Ligilactobacillusagilis SWMBLO MW082828

Ongoing Research Projects

AIB 01 009 MI: Evaluation of new bivoltine silkworm double hybrid TT21 x TT56 at farmers level
for authorization and commercial exploitation (Mar. 2020-Feb. 2023)

S. Manthira Moorthy (up to Jun. 2021), K. N. Madhusudhan (from Jun. 2021), L. Kusuma, M. S. Ranjini,

M. N. Chandrashekar, N. Dhahira Beevi, K. P. Kiran Kumar, S. B. Kulkarni, Sivasubramaniam, K. Praveen
Kumar, K. Sashindaran Nair, K. P. Radha, K. P. Sivakumar, N. Chandrakanth, R. P. Singh, Rita Singh
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Objective
= To evaluate the performance of bivoltine hybrid, TT21 x TT56 in field for productivity and silk quality

A total of 2, 36,000 hybrid dfls were prepared by NSSO and 2,01,850 dfls were supplied to different
agroclimatic regions of India and 35,000 dfls were kept in 3 months hibernation schedule. The test hybrid
TT21xTT56 performed better than the ruling hybrids in all trials.

Table 8.7: Details of the dfls supplied to different states

State Dfls
Karnataka 75,900
Tamil Nadu 57,550
Andhra Pradesh 21,400
West Bengal 19,500
Uttarakhand 8,500
Jammu & Kashmir 5,500
Maharasthra 5,500
Telangana 3,550
Tripura 4,500

Total 2,01,850

AIB 01024 MI: Development of productive, autosexing silkworm breeds/ hybrids of Bombyx mori L.
in egg stage and separation of male silkworm population by optical sorting method
for commercial exploitation (Jan. 2022-Mar. 2024)

L. Kusuma, S. Manthira Moorthy, M. S. Ranjini and S. M. Hukkeri
Objective
= Development of viable bivoltine sex-limited strains at egg stage
= To develop appropriate automated technology to sort male silkworm eggs by optical sorting method

= Development of productive sex limited bivoltine hybrid and evaluation of male population for
important commercial traits.

Parental resource materials were screened and selected, crosses were set up and new hybrid
combinations were made. Seven Donor parent was crossed with 24 elite breeds. Only few breeds expressed
sex limited character. Number of male population varied between breeds. Few selected oval and dumbbell
breeds were crossed with donor parents. Study on the inheritance of sex limited characters in progeny and
performance is under progress. Further, breeds having more male preferences based on egg colour were
screened. Rearing of 19 breeds including seven parental races and derived lines, 24 hybrid combinations
and nine back cross dfls were conducted.

AIE 01026: Evaluation of new bivoltine double hybrid, BFC1 x BFC10 at farmers’ level for
authorization for commercial exploitation (Feb. 2022-Jan. 2025)

K. B. Chandrashekar, S. Manthira Moorthy, L. Kusuma, M. S. Ranjini, Anand Kumar, N. Chandrakanth (CSRTI-
Berhampore), V. Lakshmanan, T. Sivasubramonian, M. Venkatachalapathy, V. K. Harlapur (NSSO-Bengaluru),
Shanbougue (SSPC-Mysuru), Radha (SSPC-Ramanagara), H. Pramod (SSPC-Malavalli), Y. Srinivasulu and
A. Umesha.
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Objective
= To evaluate the performance of bivoltine double hybrid, BFC1xBFC10 in field for high silk content and
silk quality

Rearing of parental breeds (BMV1, BMO10A, BMD3, BMFD) was initiated for maintenance, along with
preparation of FCs (BFC1:BMV1XBMO10A, BFC10:BMD3XBMFD) and preparation of double hybrids
(BFC1XBFC10).

MOE 01021SI: Evaluation and Popularization of improved technologies developed in the field of
mulberry sector for South India

Component-2: Popularization of G11x G19 double hybrid in kolar region of Karnataka (Apr. 2021 to
Mar.2023)

K. N. Madhusudhan, L. Satish, Pramod Sasivihalli, ]. B. Narendra Kumar and Kariyappa
Objective
* To popularize new double hybrid G11 x G19 in rainy seasons in Kolar region of Karnataka

Maintained the parental breeds viz.,, GEN1, 2C, 4S, 4D and cocoons conforming to the original traits
were selected and the foundation cross were prepared. A total of 12,500 dfls were distributed to farmers of
Kolar region and recorded an average yield of 70kgs/100 dfls.

Component-3: Evaluation of productive double hybrid, DHP5 at farmers’ level (Apr. 2021 to Mar.
2023)

R. Meenal, K. N. Madhusudhan, M. S. Ranjini, P. Samuthiravelu, Y. Srinivasulu, Y. Humayun Sharief and
Kariyappa
Objective

= To evaluate the newly developed bivoltine silkworm double hybrid, DHP5 at farmers’ field through On
Farm Trials

Seed cocoons of the identified parental breeds viz., S8, D2, CSR16 & CSR51 were prepared. Cocoons
conforming to the original traits were selected and the required foundation cross dfls viz., S8xD2 and CSR16
x CSR51 were prepared. A total of 6000 dfls of DHP5 dfls were prepared and kept in hibernation schedule
for the supply.

Component-7: Evaluation of robust bivoltine silkworm hybrid suitable for different regions of high
temperature and high humidity conditions (Apr. 2021 to Mar.2023)

R. Meenal, S. Purushotham, M. S. Ranjini, S. Kamaraju, TVSS Rao and M. N. Chandrashekar

The identified parental breeds viz., S8, D2, CSR4 and SK6 were reared at bivoltine breeding lab and
seed cocoons were generated. Cocoons conforming to the original traits were selected and the required
foundation cross dfls viz., S8xD2 and CSR4xSK6 were prepared and kept in hibernation.

Pilot Study

Identification of candidate gene markers for the development of silkworm hybrids with longevity
associated stress tolerance and productive trait [No. CSB/CSRTI/PMCE/Pilot studies/2020-21/217, dated
31.12.2020]

M. S. Ranjini, L. Kusuma, S. Manthira Moorthy (Upto May 2021)
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Objectives
= Assessment of lifespan and screening for stress tolerance in selected silkworm breeds.
= Identification and characterization of candidate genes.

= To develop bivoltine silkworm breeds/hybrids with better longevity associated with stress tolerance
and productive trait.

Twelve Bivoltine silkworm breeds viz., CSR2, CSR4, CSR6, CSR16, CSR17, CSR26, CSR27, CSR50,
CSR51, CSR52, CSR53 and S8 maintained at Silkworm Bivoltine Breeding Laboratory, CSRTI-Mysuru were
utilized for the assessment of life-history trait, longevity and stress induction experiments (Starvation and
Paraquat (PQ)-Oxidative stress). Lifespan assessment in the above breeds have revealed differences in the
average lifespan ranging from 204+5.64 to 318+18.74, 177.6x8.77 to 260.4%+11.18, 193.2+x8.95 to
270+14.34 and 162+11.13 to 234+49.51 hours in virgin females, unmated males, mated females and mated
males respectively with P-value<0.001. Breeds with shortest adult lifespan CSR17, longest adult lifespan
CSR51, S8 along with CSR2 as check breed was exposed to starvation stress and Paraquat (PQ)-Oxidative
stress. Significant difference was observed among the selected breeds with P-value<0.05 in starvation
stress. Exposure of selected breeds to varying concentrations of PQ stress revealed relatively higher
resistance in CSR51 and S8 than CSR17 as evident by the lower incidence of mortality. Plasticity was
observed in the selected breeds for PQ Oxidative stress. In the short-lived and long-lived breeds
polymorphism was observed in short-listed genes in Thioredoxinperoxidasegene (Table 8.8) with specific
SNPs (both synonymous and non-synonymous). Major deletion ~188bp was observed in CSR17 selected for
shortest lifespan associated with susceptibility for oxidative stress than other breeds. Specific SNPs was
found in CSR51 and S8 with longest lifespan and higher resistance to PQ Oxidative stress. The 47thRAC
suggested to carry out the functional gene analysis through cDNA for targeting the part of gene.Gene
sequences pertaining to Thioredoxin peroxidase of selected breeds were submitted to NCBI GENBANK.

Table 8.8: Important motifs of Thioredoxin peroxidase

Pfam results | Position | Description

Ahpc-TSA 36-167 Ahpc/TSA family

Redoxin 36-176 Redoxin

1-cysprx_c 188-224 | C-terminal domain of 1-Cys peroxiredoxin

AIT-08005MI: Development and evaluation of Bi-densovirus resistant silkworm hybrids developed
from marker assisted breeding lines Phase II. Collaborative Research Project (Mar.
2020-Feb. 2023)

K. S. Tulsi Naik, A. Ramesha, M. S. Ranjini, M. N. Chandrashekar, K. Rahul and Mihir Rabha
Objectives

= |dentification of productive Multivoltine/Bivoltine parents carrying BmBDV resistance

= Development of cross breeds and bivoltine hybrids resistant to BmBDV with productive traits.

The larval samples of silkworm bivoltine breeds viz.,, CSR16, CSR26 and CSR51 were collected for
genomic DNA isolation. PCR amplification of nsd-2 resistant marker for Bi-densovirus was initiated. Cocoon
assessment and grainage operations of silkworm bivoltine breeds viz., CSR16, CSR26 and CSR51 were
completed. Recorded homozygosity in two pairs of CSR51 male and female moths and the line will be
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confirmed again for the BmBDV resistance. Resistant lines for BmBDV developed at SBRL viz.,, CSR2R,
CSR27R, CSR6R and CSR26R were challenged with virus during the rearing.

Continuous/Other activities

Maintenance of Bivoltine Genetic Resources

K. B. Chandrashekar, S. Manthira Moorthy (Upto May 2021), R. Meenal, K. N.Madhusudan, M. S. Ranjini and
L. Kusuma

Productive bivoltine breeds, robust bivoltine breeds, thin denier bivoltine breeds, sex limited breeds,
amylase marker assisted selection breeds, NPV tolerant breeds and morphological mutants were
maintained for conservation and evaluation. The values obtained for the traits were in conformity with the
original breed characteristics.

Table 8.9: Breed characteristics of Bivoltine genetic resources

Fecun Pupa- Fil. Raw
CaBtreegeodry Breeds dity tion Rate COC?Z? wt S(}Olz;l Length Silk Denier
(Nos) (%) (m) (%)
Productive CSR2 CSR16 >500 >85 >1.70-1.80 | >22-24 >900 >17.0 2.7-3.0
CSR4 CSR17
CSR5 CSR26
CSR6 CSR27
Robust CSR18 CSR52 >500 >90 >1.60-1.80 | >22-23 >900 >15.0 2.7-3.0
CSR19 CSR53
CSR46 S8
CSR47 D2
CSR50 RD1
CSR51
Thin Denier CSR48 >500 >85 >1.60-1.80 | >22-23 >1200 >15.0 2.2-2.4
JPN7
Sex-Limited CSR2 CSR12 >400 >85 >1.50-1.70 | >20-21 >700 >13.0 2.6-2.9
(SL) (SL)
CSR4 CSR27
(SL) (SL)
CSR8 CSR202
(SL) (SL)
Amylase GEN1 4D >450 >85 >1.50-1.70 | >20-21 >800 >14.0 2.7-3.0
Marker GEN2 4S
assited GEN3 4C
selection 2C 6P
2S 6C
3C
3D
NPV Tolerant | S8N 16N >500 >85 >1.40-1.60 | >20-21 >700 >13.0 2.6-2.9
52N 26N
Morphol- TMS 18 | TMS52 | >300 >80 >0.90-1.30 | >13-16 >350 >10.0 2.1-2.5
ogical TMS 40 | TMS 59
mutants TMS
KNOB
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9. MULTIVOLTINE BREEDING LABORATORY

Concluded Research Project

MOE 01021 SI: Evaluation of improved Technologies of Mulberry Sericulture in South India
Component-6: Evaluation of Improved Pure Mysore-PM-4 (Apr. 2021-Mar. 2022)

K. B. Chandrashekar

Objective

= To evaluate the improved Pure Mysore lines - PM 4 at P3 farm, DOS Bilidevalaya, Kunigal and its
crossbreed at farmers’ level.

In co-ordination with DOS Karnataka 5 rearings of PM-4 were undertaken with 50 dfls of improved
Pure Mysore (PM-4) at P3 GSF Bilidevalaya Kunigal and 2000 crossbreed dfls (PM-4 x CSR2) were prepared.
50 dfls were distributed to 40 farmers. The performance of improved PM-4 at farm and cross breeds at
farmers level was evaluated for both pre and post cocoon parameters. The improved Pure Mysore was
found to be superior to the control.

Table 9.1: Performance of Improved Pure Mysore at P3 Bilidevalaya Kunigal

Breed ERR 0
Source Fec. (Nos) Nos. we. (kg) SCW (g) SSW (g) Shell %
PM-4 515.40 9176.26 13.11 1.42 0.21 14.88
(10.22) (208.59) (0.47) (0.08) (0.02) (0.84)

PM 490.80 9098.27 12.48 1.31 0.19 14.26
(7.25) (105.58) (0.46) (0.09) (0.01) (0.60)

% Imp. 5% 1% 5% 8% 12% 4%

t-test (p value) 0.000 0.417 0.006 0.006 0.007 0.113

Note: Values in parentheses indicates SD; p<0.05 indicates significant at 5%

Table 9.2: Rearing performance of PM4 x CSR2 at farmer’s level

Breed Fec. Hatch. ERR SCW SSwW Shell folglgﬂ/s Pupation
Source (Nos) % Nos. Wt (kg) (8) (8) % (ke) (%)

505.65 | 92.51 |9022.43 | 1536 | 1.80 0.35 19.58 | 71.49 | 90.22
(12.61) | (1.07) |(118.37)| (0.47) | (0.06) | (0.02) | (0.59) | (1.32) | (1.18)
49335 | 92.94 |8930.94  14.83 1.73 0.33 19.06 | 67.27 | 89.31

PM-4x CSR2

PMXCSRZ 1 (1264) | (112) |(158.11)| (052) | (0.05) | (0.02) & (0.89) | (155) | (L58)
%imp. | 2% | 0% | 1% | 4% | 4% | 7% | 3% | 6% | 1%
Ctest 10000 | 0.087 | 0004 | 0000 | 0000 | 0000 | 0.003 | 0000 | 0004
(p value)

Note: Values in parentheses indicates SD; p<0.05 indicates significant at 5%
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Table 9.3: Coccon parameters of improved Pure Mysore cross in comparison with crossbreed sources

| ST Sl T
Single Cocoon Weight (g) 1.78 (0.08) 1.73 (0.10) 3% 0.44
Single Shell Weight (g) 0.33 (0.01) 0.32 (0.02) 1% 0.74
Shell % 18.36 (0.04) 18.53 (0.14) -1% 0.06
Defective Cocoon 9.05 (0.64) 16.95 (2.37) -47% 0.00
AFL (m) 803.50 (36.37) | 789.00 (30.02) 2% 0.56
NBFL (m) 731.00 (48.50) | 698.50 (64.09) 5% 0.45
Single Cocoon Filament Denier 2.88(0.08) 2.84 (0.05) 1% 0.46
Reelability (%) 89.50 (0.58) 87.00 (2.31) 3% 0.08
Renditta (On Green Cocoon Wt.) 7.15 (0.29) 7.80 (0.92) -8% 0.23
Raw Silk Recovery (%) 14.00 (0.69) 12.95 (1.56) 8% 0.26
Raw silk (%) (on green cocoons) 76.25 (3.64) 69.95 (8.83) 9% 0.24
Silk Waste % on Silk Wt. 19.55 (1.21) 20.70 (1.73) -6% 0.32
Average Size Denier (d) 21.52(0.89) 22.18 (0.76) -3% 0.30

Note: Values in parentheses indicates SD; p<0.05 indicates significant at 5%

Ongoing Research Pojects

MOE 01021 SI: Evaluation of improved Technologies of Mulberry Sericulture in South India

Component-5: Evaluation of Cauvery Gold (MV1 x $8), an improved crossbreed for cocoon
productivity and silk quality (Apr. 2021-Mar. 2022)

K. B. Chandrashekar, R. Bhagya, S. M. Hukkeri, Dayananda, J. B. Narendrakumar, S. B. Kulkarni, Vinod

Harlapur and M. B. Radha

Objective

= To evaluate the field performance of newly evolved improved crossbreed Cauvery Gold for

productivity and silk quality

Seed cocoons generated at TVDC section and RSRS Kodathi.

A total of 30,000 dfls were distributed to the farmers, 21,500 dfls in Kolar area of Karnataka through
REC Madivala and 8,500 dfls in Tripura (North East) through REC Agarthala. The crossbreed performed well
in Kolar area, fetched highest price ((Rs 565/-) at Kolar Govt cocoon market.

Table 9.4: Performance of Cauvery Gold in comparison with PM x CSR2

Breeds Yield / 100 dfls (kg) SCW (g) SSW (g) Shell %
MV1x S8 70.1 (8.7) 1.89 (0.14) 0.38 (0.03) 20.08 (0.63)
PM x CSR2 (Control) 64.7 (6.5) 1.52 (0.15) 0.28 (0.03) 18.57 (0.90)
% Imp. 8 24 35 8
t-test (p-value) 0.000 0.000 0.000 0.000

Note: Values in parentheses indicates SD; p<0.05 indicates significant at 5%
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Table 9.5: Reeling parameters of MV1 x S8 and PM x CSR2

Parameters MV1 x S8 PM x CSR2 % Imp.
Single cocoon weight (g) 2.18 1.743 20.05
Single shell weight (g) 0.45 0.30 33.11
Shell % 20.66 17.26 16.46
Defective cocoon 8.8 4.8 45.45
Av. filament length (m) 974 718 26.28
Non broken filament length (m) 805 643 20.12
Single cocoon filament denier 3.16 2.94 6.96
Reelability (%) 82.7 89.9 -8.71
Renditta (on green cocoon wt.) 6.6 8.0 -21.21
Raw silk recovery (%) 72.9 72.8 0.14
Raw silk (%) (on green cocoons) 15.1 12.6 16.56
Silk waste % on silk wt. 18.7 15 19.79
Average size denier (d) 24.97 23.78 4.77
Overall Grade 2A A -

AIB 01004 MI: Development of multivoltine breeds with improved silk quality utilizing indigenous
and exotic bivoltine breeds (Sep. 2018-Aug. 2022)

K. B. Chandrashekar, K. M. Ponnuvelu, S. M. Hukkeri and L. Kusuma, S. M. Moorthy (upto May 2021)
Objectives

= To develop multivoltine breeds with improved silk quality (3A grade) with bivoltine breeds through
marker assisted selection.

= To develop multivoltine hybrids with improved silk quality and productivity

Four parents and their derived lines/hybrid combinations were analysed through RT-PCR for all 20
genes which are responsible for the diapause and non-diapause character. These genes include: diapause -
Trehalose transporter, Sorbitol dehydrogenase, Cytochrome b5, Methyltransferase, DnaJ (Hsp40) homolog 5,
Paralytic peptide binding protein, Hsp 70, Spatzle, Serotonin receptor, Dopamine receptor for diapause and
Pseudouridine synthase, Chitinase A precursor, Polyubiquitin 4 UBQ4, Acyl-coenzyme A dehydrogenase, Profilin
protein, 40S ribosomal protein S5, Nuclosome assembly protein, Kruppel, Bm period, Bm relish for Non-
diapause. Among 20 genes, 3 genes were associated with parental breeds viz, Diapause gene - Methyl
transferase, Non-diapause genes - Acyl coenzyme A dehydrogenase and Nucleosome assembly protein.
Stabilized lines were analysed through RT-PCR for relative gene expression using these three associated
genes against control (parental breeds). Crossbreed dfls with 3 bivoltine breeds - CSR2, S8, BM2E were
utilised to prepare 18 different combinations of hybids.

Based on the RT-PCR results six stabilized lines were maintained viz.,, MAS1, MAS2, MAS3, MAS4,
MASS5 and MAS6. Among the 6 lines, better performing lines were taken forward for further trials. From the
selected three lines - hybrids were prepared using the bivoltine parents BM2 (Exotic), S8 (Indigenous) and
CSR2. Based on the phenotypic characters of cocoons, fecundity, hibernation character and post cocoon
characters, short listing of the lines was carried out and OST was taken up. MAS1, MAS3 and MAS6
performed better among the combinations and yielded improved silk quality with 2A to 3A grade.
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Table 9.6: The laboratory rearing performance of the stabilized lines with 3 bivoltine silkworm breeds

# Lines Fec. Nos. ERR Wt SCW (g) | SSW(g) | Shell% AEI

1 |MAS1xS8 (551?112) (fj;g) (23122) (éf.gg) (gés.gg) (2(5):23) 57.32
2 |MAS1xBM2E (55:;261) (225.3%) (2(5):22) (2'26:};) (2'25:2) (23:23) 59.52
3 |MAS1xCSR2 (55:554) (gggg) (5123) (5'75.22) (?55_22) (28:33) >8.91
4 |MAS2xS8 (4?862) (3?2.35(())) (éigé) (ég.ﬁ) (2'55-3) (éz:gg) 203
5 |MAS2 x BM2E (3?:8) (225.2%) (éigé) (éés.zz) (gés.gg) (éz:%) 5190
6 |MAS2xCSR2 (2?099) (?57.38;2) (23132) (5'95.;411) (3'5‘.31) (3:(2)(3)) >1.00
7 |massxss | (T | 700s) | (sza1) | (snd6) | (4246) | (s6e3) | S*!
3 |MASS<BMZE | (0 | (spoe) | (azer) | (sor0) | (a070) | s310) | 952
9 |MAS3xCSR2 (558?:}96) (f;.gg) (411431:(5)2) (42121.23) (gﬁgg) (ig:gg) 940
10 |MAS4xS8 (651?871) (253.212) (éé:gg) (é?.g;) (2'733;) (51,313% 43.33
11 |MAS4 x BM2 (551?322) (37522) ééjéi) (égig) (g'ai?sl’) (51,3133) 3813
12 |MAS4 x CSR2 (550?;)0) (5867.2(‘;) ééﬁé) (gi;).g) (g;}.gi) (33133) 48.69
13 |MAS5xS8 (4?;8) (23.%)2) [3}233:31}) (523%;5.351’) (gggg) (éi;g) 46.55
14 |MAS5 x BM2 (3?724) (23.%)2) (ég:;g) (éﬁgg) (2'14.(757’) (;ﬁ:ig) 46.53
15 |MAS5 x CSR2 (3?676) (5877.?())) (ég:é;) (é'(igf) (g'(;}.gf) (g:gg) 50.50
16 |MAS6 x S8 (458(.)359) (582.852) (12253) (if.gg) (2'14_33) (‘21(3):32) 1052
17 MAS6xBMZ | (o | we07) | (a30) | (#330) | (4330 | (a52n) | 5274
18 |MAS6 x CSR2 (552?759) (222.(())(5);) (411(2):3523) (iiogg) (2'14.23) (ié:(l)g) 47.65

Average 508 8506 | 13.79 | 2308 | 0456 | 19.91
SD 23.837 | 386.14 1.403 0.268 0.050 0.882

Note: Values in parentheses indicates SD; p<0.05 indicates significant at 5%

Based on the results of the RT-PCR analysis, Ct values and variations in copy number were recorded
with f-actin as an internal standard. The experiment was performed in triplicates and results were
standardized to the expression level of the constitutive S-actin gene. A Non-template control (NTC) sample
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was also run to detect contamination if any. Accordingly, genes related to non-diapause were identified
utilizing Marker Assisted Selection (MAS) and correlated among the developed hybrid lines in comparison
to parental lines (Fig. 9.1).
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Fig. 9.1: Gene expression patterns in stabilized lines and parental breed eggs of Silkworm Bombyx mori L.
with respect to diapause and non-diapause character (1:MV1, 2:MV1xBM2, 3:MV1xBMV1, 4:MV1xS8,
5:HB4, 6:HB4xBM2, 7:HB4xBMV1, 8:HB4xS8, 9:S8, 10:BM2, 11:NTC)

Diapause Genes Non-diapause Genes
A Trehalose transporter Pseudouridine synthase A
B Sorbitol dehydrogenase Chitinase A precursor B
C Cytochrome b5 Polyubiquitin 4 UBQ4 C
D Methyl transferase Acyl-coenzyme A dehydrogenase D
E DnaJ (Hsp40) homolog 5 Profilin protein E
F Paralytic peptide binding protein 40S ribosomal proteinS5 F
G Hsp 70 Nuclosome assembly protein G
H Spatzle Kruppel H
I Serotonin receptor Bm period |
| Dopamine receptor Bm relish J
K B - actin B - actin K

The detailed data of pre and post cocoon parameter of the parental breeds and stabilized lines is
presented in Table 9.7.
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Table 9.7: Rearing and reeling performance of the MAS stabilized lines

Reel- .
Stabilized Lines  [SCW (g)|SSW (g) | SR% | ability | AF- | NBEL | penier | Rendita |2 SUK|RsR (96)
o (m) (m) (%)

(%)
MV1 1.333 | 0.253 | 1898 | 74.83 | 695.98 | 604.84 | 2.82 | 810 | 13.77 | 64.30
g“lééé)[MW%AB *| 1273 | 0221 | 17.36 | 72.55 | 626.64 | 587.39 | 2.84 | 7.99 | 12.66 | 62.89
MAS2 1251 | 0219 | 1750 | 66.41 |589.92 | 55349 | 2.82 | 864 | 1261 | 60.19
(MV1BxBMV) . . . . . . . . . .
MAS3
(MV1 % 58) 1270 | 0219 | 17.24 | 73.22 | 683.80 | 62539 | 2.79 | 7.97 | 13.44 | 64.39
HB4 1.243 | 0217 | 17.45 | 76.31 | 736.96 | 589.76 | 2.72 | 8.06 | 13.87 | 63.68
MAS4 1277 | 0221 | 17.07 | 69.63 | 600.39 | 553.38 | 2.87 | 871 | 1293 | 61.65
(HBABMZE) . . . . . . . . . .
MASS5 1.240 | 0.222 | 17.96 | 72.15 | 648.76 | 581.74 | 2.84 | 829 | 1352 | 61.61
(HBAxBMV1) . . . . . . . . . .
MAS6 (HB4xS8) 1.224 | 0201 | 16.83 | 73.48 | 661.34 | 573.16 | 2.80 | 814 | 13.16 | 61.00
PM (Control) 1189 | 0189 | 1587 | 6415 | 40810 | 34830 | 231 | 1027 | 1224 | 49.25

The OST trial was under taken at RSRS, Chamarajanagar and two trials data was statistically analyzed
using Tukey's Multiple mean comparison test.

Table 9.8: Rearing and reeling performance of the OST batches reared at RSRS Chamarajanagar

Reel- Raw
Hybrids SCW SSW SR % | ability AFL NBFL Denier |Rendita| Silk ROSR
® | @ op) | | (m) o | )

MAS1 x S8 1.358 | 0.278 | 20.3 76.4 | 6545 | 536.6 | 2.77 8.18 | 13.77 | 65.4
MAS1 x BM2 1.393 | 0.292 | 21.0 74.6 | 587.6 | 450.7 | 3.35 8.49 12.62 | 57.1
MAS1xCSR2 1488 | 0.300 | 20.1 77.0 | 693.7 | 5629 | 2.87 8.02 12.72 | 62.7
MAS3 x S8 1.660 | 0367 | 22.2 769 | 6454 | 557.2 | 3.15 7.89 12.70 | 61.7
MAS3xBM2 1.386 | 0.258 | 18.6 75.2 547.5 | 4434 | 3.35 798 | 14.50 | 639
MAS3xCSR2 1.521 | 0.318 | 20.6 774 | 6714 | 5655 | 2.82 8.11 14.76 | 61.3
MASS x S8 1.520 | 0.322 | 21.1 764 | 604.6 | 4974 | 3.00 7.88 | 12.66 | 59.1
MAS5xBM2E | 1.448 | 0.284 | 19.6 76.3 591.6 | 4956 | 3.17 8.00 14.67 | 64.6
MAS5xCSR2 1.552 | 0.354 | 221 73.5 | 663.3 | 569.8 | 2.98 8.41 12.16 | 58.6

PM xCSR2 1.111 | 0.198 | 17.8 74.2 | 591.0 | 5535 | 2.86 7.75 | 12.79 | 52.7
MV1 xS8 1.575 | 0.339 | 21.2 75.6 | 668.2 | 566.1 | 2.79 834 | 13.30 | 63.0

p-value - - - - - * * - - -
CvV 17.6 22.4 10.0 3.3 8.5 9.6 8.1 4.2 16.5 15.7

Based on the results of this study, stabilized crossbreed lines with non-diapause character in the egg
were identified along with identification of better performing crossbreed producing gradable silk.
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AIB 01011 SI: Development of multivoltine foundation crosses for productivity and high silk
percentage (Apr. 2020-Mar. 2023)

P. V. Soudaminy (Upto March 2021), K. B. Chandrashekar, R. Meenal and M. N. Chandrashekar
Objective

= Development of Multivoltine foundation crosses for production of multi x bivoltine double hybrids for
high silk percentage and improved productivity.

Based on the rearing performance and the economical parameters, 20 combinations of multivoltine
foundation crosses (MFCs) have been shortlisted from the initial 108 combinations. Further, in the double
hybrid phenotypic characters (colour variation) have been taken into consideration along with the rearing
performance and 27 double hybrids were short listed from the initial 90 combinations.

Table 9.9: The rearing performance of the short listed multivoltine foundation crosses (MFCs)

ERR Avergae
MFCs By Nos By Wt.(kg) SCW(e) SSWie) SRR EV?rlllﬁion
s | o mm | om e
G013 | (eoon | (isn) | Gho) | Geon | S0
BL67 x ND7 (Zgég) (1502..78362) (;212?}) (2313?1) (éggz) °2:39
BL67 x NDV6 (ng%) (1506.11362) (25282) (212;2) (411843%46}) 5353
BL67 x MO6 (Z;%%) (Zﬁﬁg) (;'11.1‘7}) (2'91.28) (41}2:22) 4726
HB4 x PM (222_57%) (1635,54106) (;'72.533’;) (2'22;3) (ég:gg) oz
HB4 x MO6 (233_?9%) (1622'?6182) (;.;ég) (221.2461) (411461:;2) >>81
wosxwr | S0 e e e
MO6 x PM (Sg‘_%%) (2'72_22) (411'71.33) (251.23) (‘1*2:% e
wosemer S e s otee -t
MO6 x HB4 (gf_(-)y%) (ifi% (41;'(?3;) (2.61.213% (23:513(2)) 1869
ND7 x PM (ng%) (Zf_ % (;'90,13) (gél.gg) (;g%s) 5028
ND7 x BL67 (582_297) (1506_39196) (;ng) (gél.gg) (4112:4212) 2249
ND7 x MO6 (Z;}.%%) (;'73.23) (3323) (gél.gtz)) (4112:32) 3803
S| s e oot 636 g
NDV6 x BL67 (5?11_33) (ifiﬁ) (41}.615;) (2'41.33) (Zigi) °2:60
NDV6 x PM (222_3%) (1634%9156) (2'93;3) (252.}% (igji;‘) 0220
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6680 8.960 1213 0.197 16.24
NDV6 x MO6 (35.83) (44.88) (55.69) (52.83) (45.99) 47.04
9080 13.012 1.203 0.200 16.60
ND10 ~ ND7 (60.97) (63.13) (54.58) (54.43) (52.00) 57.02
8000 7.704 1.017 0.160 15.72
PM > ND7 (49.66) (39.22) (32.77) (31.59) (37.45) 38.14
Mean 8032.5 10.096 1.164 0.192 16.48 -
SD 954.74 2.22 0.0854 0.017 0.60 -
Figures in paranthesis indicate the individual evaluation index
Table 9.10: Rearing performance of the multi x bivoltine double hybrids
ERR Avergae
MFCx BFC . .
(Double Hybrid) Nos Wt (kg) SCW(g) | SSW(g) SR % E"‘i"rll‘éaezon
8960 14.400 1.601 0310 19.38
(PM x ND10) x FC2 (54.09) (55.87) (60.56) (60.50) (54.93) 5719
9560 14.208 1.257 0.220 17.51
(PM x MO6) x FC2 (60.19) (55.02) (32.88) (31.58) (37.18) 43.37
6760 10.480 1.492 0310 20.76
(BL67 x NDV6) x FC2| 3 74 (38.51) (51.80) (60.34) (68.05) 50.09
5800 9.324 1.263 0.224 17.70
(BL67xMO6) xFC2 |57 gg) (33.39) (33.40) (32.70) (38.95) 32.09
8000 9.760 1.372 0.254 1851
(BL67xMO6) xGLL |4 34 (35.32) (42.14) (42.45) (46.69) 42.19
9320 14.792 1.567 0.250 15.96
(HB4 > PM) x FC1 (57.75) (57.60) (57.78) (41.20) (22.47) 47.36
7520 13.672 1.579 0325 20.61
(HB4 > PM) x FC2 (39.46) (52.64) (58.79) (65.34) (66.58) 5656
9760 16.576 1.473 0.292 19.80
(HB4 > PM) x G11 (62.22) (65.50) (50.23) (54.50) (58.93) >8.28
8960 15.904 1.636 0326 19.93
(HB4 > PM) > G19 (54.09) (62.53) (63.39) (65.56) (60.15) 61.14
9080 15.200 1.678 0322 19.19
(HB4 x MO6) x FC2 (55.31) (59.41) (66.70) (64.25) (53.17) 59.77
9640 14.584 1.313 0.243 18.52
(MO6 x ND7) x FC2 (61.00) (56.68) (37.36) (38.95) (46.77) 48.15
8520 13.200 1.630 0.302 18.52
(MO6xND7) x GI1 | 49 g0 (50.55) (62.89) (57.80) (46.76) 53.52
9240 15.452 1617 0300 18.55
(MO6 x ND7) x G19 (56.94) (60.52) (61.85) (57.20) (47.04) 5671
8840 13.012 1.503 0.277 18.40
(MO6 xBL67) xGLL |5, gg) (49.72) (52.65) (49.66) (45.61) >0.10
8760 14520 1.607 0309 19.21
(MO6 x BL67) xG19 |55 )6 (56.40) (61.00) (59.98) (53.35) 56.56
9080 15.384 1.593 0.290 18.19
(MO6 x HB4) x FC2 (55.31) (60.22) (59.88) (53.89) (43.61) >4.58
9480 13.144 1.430 0.258 18.02
(ND7 > PM) x FC2 (59.38) (50.30) (46.77) (43.60) (41.99) 48.41
8560 12328 1.420 0.261 18.38
(ND7x PM) x G11 (20.03) (46.69) (45.97) (44.66) (45.41) 46.55
8160 11.836 1523 0.302 19.84
(ND7>xMO6) xFCZ 45 97) (44.51) (54.24) (57.87) (59.32) >2.38
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9000 11.972 1474 0.280 18.96

(ND7>xMO6) x G11 | ¢ o) (45.11) (50.35) (50.62) (50.94) 5031
7360 9.888 1313 0.240 18.28

(NDV6 x BL67) x FC2| (37 g4 (35.59) (37.39) (37.96) (44.47) 38.71

(NDV6 x BL67) x 6880 7172 1312 0.255 19.42 1643

G11 (32.96) (23.86) (37.31) (42.70) (55.32) :

9640 14.608 1427 0.256 17.91

(NDV6xPM)xG11 | (¢4 oy (56.79) (46.57) (42.96) (40.96) 49.66
9040 14.320 1472 0.301 20.46

(NDV6 xMO6) x G19 | 5 915 (55.51) (50.15) (57.58) (65.25) 5668
8480 13.004 1.399 0.266 19.00

(ND10xND7) xFC2 | (49 59y (49.68) (44.28) (46.23) (51.36) 48.15
7920 11.712 1413 0.279 19.72

(ND10xND7) xG11 | ()3 53y (43.96) (45.39) (50.30) (58.14) 48.26
8720 12.580 1325 0.245 18550

(ND10 x PM) x FC2 (51.66) (47.81) (38.33) (39.60) (46.60) 44.80
Mean 8557 13.08 146989 | 0.27756 189
SD 984 2.258 0.12439 | 0.03119 1.05

Figures in paranthesis indicate individual evaluation index

Based on rearing performance and post cocoon evaluation further shortlisting of the better
performing hybrids will be cariied out and on station trials will be undertaken.

Collabrative Research Project
AIB 02006 MI: Improvement of Nistari lines for survival and silk productivity (Jun. 2020-May 2024)

Thangjam Ranjita Devi*, Anil Kumar Verma*, Gautam Mitra*, K. Rahul, Mihir Rhaba*, Pooja Makwana* and K.
B. Chandrashekar

*CSRTI-Berhampore
Objective

= To develop Nistari lines for improved survival and silk productivity

= To Evaluate improved Nistari crossbreeds for productivity traits

During the year under report four rearings were conducted and the lines provided are maintained.

Data was provided to CSRTI, Berhampore.
Continuous/other activities
Maintenance of polyvoltine silkworm breeds
K. B. Chandrashekar and M. N. Chandrashekar
Objective

= To maintain the polyvoltines breeds conforming to their original characters.

Thirty two (32) polyvoltines breeds maintained for conforming to their original breed character were
reared and evaluated.
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Table 9.11: Rearing performance of the 32 polyvoltines breeds

Races (E*(’)CS') Hat(f/f)“ng EI?\]%EY &?_%Eg”) SCW (g) | SSW(g) | SR%
AGL-35 436 9771 | 9440 | 1349 | 1433 | 0245 | 17.10
APDR 15 425 9529 | 8960 | 1060 | 1213 | 0218 | 17.97
BL 24 441 9501 | 9160 | 1329 | 146 | 0239 | 1637
BL-65 434 9654 | 8600 | 1125 | 1321 | 0229 | 17.34
BL-67 426 9413 | 9440 | 1398 | 1498 | 0239 | 1595
BL-68 419 9547 | 9000 | 1202 | 1372 | 0219 | 1596
BM-005 439 9544 | 9120 | 11.02 | 1221 | 0176 | 1441
BM-078 426 9272 | 9040 | 1061 121 | 0211 | 17.44
FVB1 432 9630 | 8840 | 1041 | 1341 | 0219 | 1633
HB4 460 9609 | 8600 | 1286 | 1529 | 0264 | 17.27
HB6 469 9360 | 8560 | 13.00 | 1533 | 0275 | 17.94
L1 475 9432 | 8760 | 13.82 | 1612 | 0274 | 17.00
L3 472 9301 | 9000 | 13.85 | 1549 | 0265 | 17.11
L14 482 9523 | 9160 | 13.44 | 1489 | 0261 | 17.53
L15 490 9612 | 9240 | 13.02 | 1429 | 0241 | 1686
MH1 457 9234 | 8840 | 1285 | 1479 | 0239 | 16.16
MV1 475 9579 | 9080 | 1320 | 1463 | 0235 | 16.06
M06 485 9588 | 9160 | 1448 | 1591 | 0255 | 16.03
ND2 457 9672 | 8960 | 1187 | 1341 | 0221 | 1648
ND5 441 9478 | 9080 | 1324 | 1465 | 0261 | 17.82
ND7 448 9420 | 9320 | 1182 | 1296 | 0224 | 17.28
ND10 468 9466 | 9360 | 13.62 | 1467 | 0239 | 1629
NDV6 465 9441 | 9560 | 1398 | 1491 | 0264 | 17.71
Nistari 465 9355 | 9240 | 1025 | 1121 | 0156 | 13.92
NP1 458 9476 | 9040 | 1350 | 1501 | 0269 | 17.92
NP4 446 96.64 | 8960 | 1202 | 1352 | 0236 | 17.46
PV1 451 9424 | 9160 | 13.65 | 1498 | 0256 | 17.09
2000H 459 9630 | 9440 | 1325 | 1422 | 0249 | 1751

10. SATELLITE SILKWORM BREEDING STATION-COONOOR
V. Vijay
Maintenance of Bivoltine Silkworm Germplasm Stocks

During the reporting year one conservation rearing for 26 breeders’ stock viz., CNR3, CNR4, CNR5,
SLD1, SLD8, SLD9, SSBS2, SSB3, SSBS4, SSBS5, SSBS6, SSBS7, SSBS9, SSBS10, SSBS11, SSBS12, SSBS16,
SSBS17, D1, D11, D13, D15, D17, MASN4, MASN6, MASN7 were taken up during April-May 2021. A total of
2389 dfls were produced and preserved in three schedules.
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Table 10.1: Rearing performance of SSBS germplasms

Larval Cocoon Hatchi Av. SR Av.SR Av Av Av SR ERR
Race Marking Shape ng % Female Male SCWT SSWT (n=10) No
(n=10) | (n=10) | (n=10) | (n=10) '

CNR3 Marked Dumbell 97.1 18.6 22.2 1.63 0.33 20.2 9409
CNR4 Plain Oval 95.1 17.9 24.4 1.61 0.33 20.8 7795
CNR5 Plain Oval 91.9 18.5 23.1 1.62 0.33 20.5 7977
SLD1 Plain Oval 88.7 18.6 23.0 1.79 0.37 20.6 8523
SLD8 Marked Dumbell 96.0 19.2 22.3 1.65 0.34 20.5 8864
SLD9 Marked Dumbell 95.1 18.6 21.1 1.72 0.34 19.7 5886
SSBS2 Plain Oval 94.8 18.8 22.9 1.90 0.39 20.6 7545
SSBS3 Plain Oval 96.7 19.4 23.0 1.63 0.34 21.0 8091
SSBS4 Plain Oval 97.2 19.0 22.8 1.85 0.38 20.7 7136
SSBS5 Plain Oval 87.9 19.4 23.2 1.72 0.36 21.1 7659
SSBS6 Marked Dumbell 92.8 18.8 22.4 1.57 0.32 20.4 8977
SSBS7 Plain Dumbell 92.5 19.9 23.3 1.72 0.37 21.4 5955
SSBS9 Plain Oval 92.7 18.4 22.4 1.83 0.37 20.1 5250
SSBS10 Plain Oval 95.7 18.9 22.4 1.84 0.38 20.5 7455
SSBS11 Plain Oval 92.7 20.1 23.4 1.89 0.41 21.5 7750
SSBS12 Plain Oval 92.3 19.7 23.1 1.85 0.39 21.2 7386
SSBS16 Plain Oval 91.0 18.6 23.5 1.76 0.36 20.8 6977
SSBS17 Plain Oval 93.0 19.8 23.3 1.79 0.38 21.4 7909
D1 Plain Oval 94.1 19.9 24.2 1.71 0.37 21.8 5523
D11 Marked Dumbell 87.4 17.9 22.0 1.70 0.34 19.7 9795
D13 Marked Dumbell 90.4 18.4 22.5 1.80 0.36 20.3 9773
D15 Plain Dumbell 88.0 20.3 25.5 1.73 0.39 22.6 8803
D17 Marked Dumbell 90.7 20.5 24.1 1.72 0.38 22.1 9795
MASN4 Plain Oval 95.1 17.5 21.4 1.84 0.36 19.2 9477
MASNG6 Plain Oval 96.3 18.5 22.6 1.76 0.36 20.3 9750
MASN7 Plain Oval 96.0 18.1 22.1 1.76 0.35 19.8 9477

Production and supply of dfls to Bivoltine Breeding Laboratory, CSRTI-Mysuru
Reared 17 dfls of 9 Elite breeds for rejuvenation, supplied 300 dfls to BBL, CSRTI, Mysore.

Revenue Generation
During the reporting period Rs. 3,18,474 revenue was generated.

Table 10.2: Revenue generated under various heads

Particular/Head Amount

House Rent + Licence fee + Water Charges 2,93,024
Guest House Charges 20,450
Auction amount 3,000
Internship fee 2,000
Total 3,18,474
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11. P4 BASIC SEED FARM, HASSAN

Dayananda

Bivoltine silkworm breeds maintenance and multiplication
Objectives

= Maintenance of mulberry garden for the production and supply of quality mulberry leaf for breed
maintenance

= Maintenance of eight authorised /popular bivoltine breeds as per the breed maintenance procedure
= Production, preservation and supply of quality P3 stock for P3 downstream multiplication

Maintained 0.93 Acres of mulberry under block plantation as per the recommended package of
practices set for Basic Seed Farms. Another 1.66 acres of tree mulberry has been maintained as per general
package of practices. Eight authorized bivoltine breeds including four oval breeds (CSR2, CSR17, CSR27 and
S8) and four dumbbell breeds (CSR4, CSR6, CSR16 and CSR26) were maintained true to the original breed
characteristics in four rearing cycles in a year (May-June 2021, Aug-Sep 2021, Nov-Dec 2021 and Feb-Mar
2022). Meticulous testing at every stage is carried out to keep the crop free from disease in general and
Pebrine in particular.

Table 11.1: Performance of bivoltine breeds (Mean of 4 rearing cycles)

Breed ERR by No. ER‘E’gy) wt. SCW (g) SSW (g) Shell Ratio %
CSR2 9573:208 | 17.130+1.788 | 1.839+0.184 | 0.419:0.057 | 22.79+1.18
CSR17 9468+653 | 17.591+2.016 | 1.879+0.200 | 0.416£0.064 | 22.18+1.71
CSR27 9634+155 | 17.910+2.023 | 1.872%0.167 | 0.418%0.056 | 22.33:130
s8 9707+187 | 17.533t1.365 | 1.849+0.148 | 0.420:0.044 | 22.71:1.06
Mean of ovals 9596:301 | 17.491+1.798 | 1.860%0.175 | 0.418%0.056 | 2247+131
CSR4 9471+432 | 16.406+1.628 | 1.746+0.108 | 0.38120.031 | 2181122
CSR6 9606:158 | 16.327+1437 | 1.7330.159 | 0.368%0.037 | 21.23:0.63
CSR16 9597:206 | 16.345t1424 | 1.700%0.160 | 0.36820.046 | 21.60+1.06
CSR26 9527:260 | 16.150+1.705 | 1.708+0.177 | 0.365:0.041 | 21.37%0.82
Mean of dumbbells 9550:264 | 16.307+1.549 | 172240151 | 0.371%0.039 | 21.54:0.93
Overall Mean 9573:282 | 16.899+1.673 | 1.791%0.163 | 0.395:0.047 | 22.05:1.12

A total quantity of 263.339 kg P3 cocoons was generated.

Table 11.2: Production, utilization and disposal of cocoons during 2021-22

Crop Cocoon Cocoons utilized /disposal (Kgs)
No production (kg) Assessment/ Grainage Others Marketed Revenue
Sample (Rs.)
1 66.555 3.750 6.000 0.600* 56.205 23122.00
2 59.765 3.500 6.500 1.000* 48.765 34700.00
3 66.889 3.500 6.989 0.500* 55.90 52576.00
4 70.130 4.500 5.250 - 60.380 62120.00
Total 263.339 15.250 24.739 2.100 221.250 1,72,518.00

* MV1 x S8 - an improved crossbreed for productivity and silk quality multiplied for field evaluation
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A total of 24.739 kg of seed cocoons (14,360 by no.) were processed as per the set procedure and
produced 5411 P4/P3/P1 dfls with 37.68% egg recovery. The dfls produced were preserved under 4 and 6
months hibernation schedule.

Table 11.3: Dfls production at P4 Hassan during 2021-22

Qty. of Seed Cocoon | Qty. of Seed produced | Eggrecovery Pe.b rne

Month . Incidence
utilized (kg/nos.) (nos.) (%) (%)
June 2021 6.000/3150 1274 40.44 0.08
September 2021 6.500/3740 1459 39.01 0.21
December 2021 6.989/3950 1176 29.77 0.17
March 2022 5.250/3520 1502 42.67 0.20
Total 24.739/14360 5411 37.68 0.17

1030 P3 dfls were supplied in 29 splits to P3 multiplication centers of DoS, Karnataka and NSSO for
further multiplication. In addition, a total quantity of 1028 S8 P1 dfls was supplied to CSRTI-Mysuru.

Revenue generation

Table 11.4: Revenue generated

Particulars Amount (Rs.)

Through sale of excess cocoons 172518.00
Through sale of P3 Dfls 46295.00
Total 218813.00

12. SILKWORM PHYSIOLOGY LABORATORY

Concluded Research Project

AIP01006SI1: Identification of probiotic consortium to improve the productivity in mulberry
silkworm, Bombyx mori (Nov. 2019-Oct. 2021)

Y. Thirupathaiah, J. Harishkumar and E. Bhuvaneswari

Probiotic consortium identified includes combinations of Bacillus spp. and Lactobacillus spp.
Treatment1 (T1) formulated with different combinations of both Bacillus spp. and Lactobacillus spp.
whereas Treatment2 (T2) prepared with combinations of different Lactobacillus spp. The data on silkworm
larval weight of 5t instar double hybrid (FC1 x FC2) of probiotic supplemented batch and control batch
indicated higher larval weight in probiotic consortium treated batch (T1) followed by probiotic consortium
treated batch (T2). Similarly, T1 recorded the highest single cocoon weight, shell weight and shell ratio
followed by T2 and control group. Whereas, ERR percent is lower in T1 than T2 and control. There is not
much difference between T1 and T2 with respect to yield/100 dfls (Table 12.1). The reeling parameters viz.,
reelability (%), average filament length (m), NBFL (m), denier, raw silk (%), raw silk recovery (%) of
probiotic consortium treatments were significantly higher in T1 followed by T2 and control. Similarly, the
rendita is significantly lower in T1 than in T2 and control.
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Table 12.1: Effect of probiotic consortium supplementation on FC1 x FC2 hybrid rearing performance

Single larval Yield/100 dfls
Treatment SCW SSW SR (% ERR (%
T1 5.33+0.21 2.04+0.01 0.47+0.01 23.04+0.34 71.5+6.36 69.83+17.79
T2 4.75+0.06 2.02+0.03 0.45+0.01 22.35+0.62 75.0+13.11 70.7 + 14.64
Control 5.02+0.17 1.99+0.05 0.45+0.01 22.65%0.07 73.0+5.19 65.883+4.04
CD @ 0.05 NS NS * * * *
Table 12.2: Reeling performance of probiotic consortium
Treatment T1 T2 Control
Single Cocoon wt (g) 2.04+0.01 2.02+0.03 1.99+0.05
Single Shell wt (g) 0.47+0.01 0.45+0.01 0.45+0.01
Shell Ratio 23.04+0.34 22.35+0.62 22.65+0.07
Reelability % 92.99+0.16** 90.56+0.44 90.93+0.62
Avg.filament length (m) 917.02+19.68 885.89+28.25 870.41+12.10
NBFL (m) 763.27+41.14 750.85+21.53 720.32+10.70
Denier 2.98+0.06 2.91+0.06 2.90+0.09
Renditta 6.84+0.16* 7.12+0.06 7.11+0.03
Rawsilk % 17.37+0.47** 16.60+0.12* 15.73+0.16
RawsSilk Recovery % 78.02+1.34* 74.59+1.20 75.22+1.21

** significance @p<0.01, * significance @p<0.05
Ongoing Collaborative Project

BPS 01013 CN: Utilization and diversification of silkworm pupae products for human & animal
consumption and composting (Oct. 2022-Mar. 2023)

Y. Thirupathaih, J. Harishkumar, Ravindra, Y. N. Sanath Kumar and S. M. Hukkeri

CFTRI-Mysuru: N. M. Sachindra, B. Sathyndra Rao, S. Shinde Vijay, Sridevi A Singh and K. Rathinaraj
CIFRI-Barrakpore: B. K. Das, D. K. Meena and M. A. Hassan

CSTRI-Bangalore: M. R. Itigi, Kiran B. Malali and Y. N. Radhalakshmi

CTRTI-Ranchi: K. Jena, Susmita Das and Jitendra Singh

CMERTI-Lohdaigarh: D. S. Mahesh and T. James Keisa

CSRTI, Mysuru

Sugars, phenolics, flavonoids and volatile compound profiling were carried out in mulberry silkworm
pupae. Sugar profiling revealed the presence of 15 different sugar molecules, with sorbitol as the main
component known to promote digestion and oral health. Total of 18 different phenolic acid compounds
were found in pupae including of ferulic and cinnamic acids and all these compounds are known to same
beneficial effects. Moreover, 15 different flavonoids molecules have detected in pupae, of which luteolin,
quercetin, myrcetin, catechin and epicatechin are having anti-cancer, anti-ageing and anti-diabetic
properties. The volatile compounds detected in silkworm pupae were Styrene, 3-Terpinene, y-Terpinene, o-
phelladrene, p-menthone and Levomenthol, have industrial, cosmetic and medical importance.
Comprehensive nutritional and bioactive molecule analysis of silkworm pupae revealed the presence of
high- value nutrients and bioactive compounds and these compounds can be potentially used in
pharmaceuticals, nutraceuticals, functional foods and feed additives.
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Microbial analysis by metagenomics approach in spent silkworm pupae was carried out and
compared the diversity of bacterial communities immediately after reeling and sundried spent pupae. The
predominance of genus Bacillus sp. followed by Streptococcus sp. and Staphylococcus sp. was observed in
spent pupae before drying, whereas, Enterococcus sp, Acinetobacter sp. followed by Prevotella sp,
Streptococcus sp. and Enterobacteria were commonly present in sundried spent pupa samples.
Metagenomics analysis of silkworm pupae indicates that bacterial population was highly diverse in
sundried samples. Hence collecting the spent pupae immediately after reeling and drying by oven or storing
under refrigerated conditions could retain all the nutritional characteristics and prevent the spoilage due to
microbial growth.

Table 12.3: Profiling of Sugars, Phenolics and Flavonoids compounds in silkworm pupae

Sugars Phenolics Flavonoids

Name Sugars | mg/g Phenolics /% fvonoids | ™8
Sorbitol 3.75 Ferulic acid 0.63 Luteolin 0.12
Galactose 2.95 p-Coumaric acid 0.05 Epicatechin 0.02
Trehalose 1.06 t-Cinnamic acid 0.04 Naringenin 0.01
Maltose 0.71 Gentisic acid 0.04 Catechin 0.01
Mannose 0.30 Benzoic acid 0.01 Myricetin 0.01
Glucose 0.24 Caffeic acid 0.007 Quercetin 0.008

Table 12.4: Microbial enumeration in spent mulberry silkworm pupae

Spent pupae Spent pupae

Microbial category (Before drying) (Sun dried)
(CFU/g) (CFU/g)
Total bacterial count on 2.0 x104 2.1x108
Sgﬁgrrrlrelgjlg:;robacteria >0 x10° 3.0x10°
Salmonella - 1.3 x 102
Lactobacillus 3.5x104 2.0x 105
Total fungi/yeast 2.4x102 1.0x103
Bacterial endo toxin Negative Positive

CFTRI, Mysuru
Preparation of food products from silkworm pupae

For the preparation of food products from fresh mulberry silkworm pupae, pulp was taken from
boiled pupae and was subjected to freeze drying, drum drying or tray drying to obtain pupae powder. The
freeze dried and drum dried powder was incorporated into beverage mix, cookies, mayonnaise and pasta at
5%, 10%, 15% and 20% level and the samples were analyzed for quality parameters. Sensory evaluation of
these food products were conducted at both traditional and non-traditional areas. Roasted spiced eri
silkworm pupae was prepared and sensory evaluation was conducted.
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Fig. 12.1: Pasta with 10% silkworm pupae powder Fig 12.2: Roasted and spiced Eri pupae

Evaluation of spent silkworm pupae (SWP) as an ingredient in poultry feed

Formulations for layer feed and broiler feed has been finalized and the raw materials (silkworm
pupae, defatted silkworm pupae, cutical removed defatted silkworm pupae and defatted cuticle removed
silkworm pupae meal) were prepared as per the quantity required to make different feed formulations and
conducted broiler and layer feeding experiment.

CIFRI, Barrakpore

Fish feed trials with tasar pupae feed formulation were completed and trials with mulberry pupae are
under progress. The experiment at wet-lab of ICAR-CIFRI, Barrackpore, India to study the extent up to
which fish meal can be replaced by vanya silkworm (Antheraea mylitta) pupae meal for fry of
Pangasionodon hypophthalmus. Five experimental diets were formulated using various oil cakes with
sequential replacement of fish meal with pupae meal. Three hundred Pangasionodon hypophthalmus fish
(2.51 £ 0.01 g) were arbitrarily dispensed into five dietary groups viz.,, DO, D25, D50, D75 and D100 in
duplicate by keeping 30 fish per 330 liter fibre-reinforced plastic circular experimental tanks with round
the clock aeration. Each fish group was fed with respective experimental diets on satiation basis thrice daily
at 08:00, 12:00, and 16:00 h in the morning. The experimental tanks were cleaned manually. After 56 days
of trial, based on the growth, nutrient utilization, flesh quality, and survivability of fish, it was observed that
75% of fish meal protein can be replaced by Antheraea mylitta pupae meal (AMPM) in the diet of
Pangasionodon hypophthalmus without any detrimental effect compared to the control diet with 40% fish
meal protein.

The experiment was conducted at wet-lab of ICAR-CIFRI, Barrackpore, to study the extent upto which
fish meal can be replaced by vanya silkworm (Antheraea mylitta) pupae meal in practical fish feed for fry of
Oreochromis niloticus. Four experimental diets were formulated using various oil cakes with sequential
replacement of fish meal with pupae meal. Two hundred Oreochromis niloticus fish (0.72 + 0.02 g) were
arbitrarily dispensed into four dietary groups’ viz. DO, D33.33, D66.66, and D100 in duplicate by keeping 25
fish per 250 litre fibre-reinforced plastic circular experimental tank with round the clock aeration. Each fish
group was fed with respective experimental diets on satiation basis thrice daily at 08:00, 12:00, and 16:00
hrs. After 56 days of trial, based on the growth, nutrient utilization, flesh quality, and survivability of fish, it
was observed that fish meal protein can be replaced completely (100%) by the Antheraea mylitta pupae
meal (AMPM) in the diet of Oreochromis niloticus without any deleterious effect compared to the control
diet with 40% fish meal protein.

98



e Tfdde, & X 3f U, TS, 2021-22

Fig. 12.3: Fish feed formulation by using Tasar pupae
CSTRI, Bangalore

Tasar silkworm pupae based vermi compost (Tasar black gold) was applied to mulberry field to
assess the leaf yield. The experiment is under progress.

CTRTI, Ranchi

Profiling of phenolic and flavonoids in both fresh and spent tasar pupae was carried out. The
microbial count of Bacillus cereus, Candida albicans in both fresh and spent pupae were below 10 CFU/g.
Standardization and isolation of chitin and chitosan from spent pupae was carried out. DPPH and hydrogen
peroxide scavenging potential, FTIR, TGA-DTA, FESEM, CHNS and Colour study of Chitin and chitosan (tasar
pupae) were performed.

CMERT]I, Lahdaigarh

Bacterial species were identified from spent muga silkworm pupae and the nucleotide sequences
were submitted to NCBI GenBank and obtained accession numbers. Protein quantification of eri pre-pupa,
matured pupae and muga pupae were carried out and profiling of these proteins was done using SDS gel
electrophoresis. The proteome characterization for both eri and muga pupae was also carried out.

Collaborative ongoing project progress

BPC 07015 CN: Development of mulberry sericin powder for nutraceutical applications (Jul. 2020-
Jun. 2022). (Coordinating institute: CSTRI, Bangalore)

CSRTI-Mysuru: Y. Thirupathaih
CSTRI-Bengaluru: Abhilasha and Y. N. Radhalakshmi
CFTRI-Mysuru: N. M. Sachindra and Sridevi A. Singh

Silkworm rearing was conducetd using organic mulberry leaf and without using bed disinfectants. The
cocoon shells were supplied to collaborators at CSTRI, Bangalore and CFTRI, Mysuru for extraction and
characterization of mulberry sericin for nutraceutical purposes.

MOE 01021 SI: Evaluation and popularization of improved technologies developed in the field of
mulberry sector for South India (April 2021-March 2023)

Evaluation of Chawki Feed Supplement Formulation in Commercial chawki rearing centers

M. Muthulakshmi, E. Bhuvaneswari, Y. Thirupathaiah, J. B. Narendrakumar, M. Venkatachalapathi and Jessy
Daniel
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Objective

= To popularize chawki feed supplement formulation at commercial chawki rearing centers of Andhra
Pradesh, Karnataka and Tamil Nadu

On farm trials were conducted for the evaluation of chawki feed supplement formulation (CFSF) in the
commercial chawki rearing centers of Andhra Pradesh, Karnataka and Tamil Nadu during rainy, winter and
summer season using FC1xFC2 silkworms. The treated batch was supplemented during I instar for first
three days @ 10 ml for 100 dfls one feed per day. The CFSF was sprinkled on mulberry leaves and left for
15mins for absorption before feeding. Chawki parameters such as larval weight (100 nos), percentage of
missing and unequal larvae and disease incidence were recorded (Table 12.5).

During the rainy season (June to September 2021), the CFSF were evaluated for 1500 dfls of CFSF in
comparison with same quantity of similar hybrid as control. There was no significant differene in the
average larval weight in control and treated batch. Significant difference was observed between the control
and treated batches with respect to misssing larval percentage (3.742 % and 0.990 %), average undersized
larval percentage (3.706 % and 1.508%). The larvae were supplied to the progressive farmers and
significant difference was noted in the control and CFSF treated group in respect of pupation rate (89.607%
and 91.011%) and yield/100 dfls (78.717 kg and 83.360 kg) respectively.

During winter season (October 2021 to January 2022), a total of 1500 dfls of CFSF in comparison
with control was evaluated. There was no significant differene in the average larval weight in control and
treated batch. Significant difference was observed between the control and treated batches with respect to
misssing larval percentage (3.397% and 1.179%), average undersized larval percentage (3.789% and
1.231%). The second moult larvae were supplied to the progressive farmers and significant difference was
noted in the control and CFSF treated group in pupation rate (89.365% and 92.298%) and yield/100 dfls
(78.065 kg and 83.7 kg) respectively.

During summer season (January to March 2022), 2500 dfls were evaluated for CFSF
supplementation in Tamil Nadu and there was significant difference in missing larvae percentage in control
and treated (2.550% and 1.033%), under sized larvae percentage (2.210% and 1.129%). From the
evaluation it is observed that CFSF improved the overall cocoon productivity by 5.7 % with an average yield
of 69.03 kg /100 dfls in control and 72.965 kg/100 dfls in CFSF treated.

Table 12.5: Evaluation of CFSF in commercial CRCs of Andhra Pradesh, Karnataka and Tamilnadu

Chawki performance Late age and cocoon parameters
Para-
Larval o Under |Weight of . Cocoon
meter
growth ngrl.‘S]Zl:og/ sized |10larvae | SCW (g) | SSW(g) | SR (%) r;i?z;) Yllglod d(;l(sg)/ rate in
(g/1001L) °| larvae % (g) 0 Rs./kg
Rainy season
Control 3.267 3.742 3.706 43.630 1.885 0.388 20.400 | 89.607 | 78.717 | 413.453
(x0.11) | (x1.16) | (¢0.37) | (%3.349) | (£0.04) | (%0.005) | (+0.19) | (¢0.87) | (x3.080) | (£3.16)
CFSF 3.418 0.990 1.508 45.136 1.931 0.4015 | 20.908 | 91.011 | 83.360 | 432.933
(£0.28) | (£0.49) | (£0.15) | (x4.07) | (£0.02) | (¥0.008) | (+0.39) | (£0.40) | (¢2.76) | (%3.843)
treated NS kK kK NS NS NS kk k3k k% kk
Winter season
Control 3.264 3.397 3.789 46.906 1.900 0.391 20.597 | 89.365 | 78.065 | 750.800
(£0.19) | (£1.69) | (£1.19) | (%4.540) | (£0.03) | (£0.05) | (x0.08) | (£1.87) | (¢2.528) | (+14.60)
CFSF 3.491 1.179 1.231 48.078 1.982 0.412 20.841 | 92.298 | 83.700 | 795.889
(£0.348) | (£1.00) | (£0.38) | (+4.886) | (+0.05) | (¥0.003) | (+0.51) | (£1.72) | (¢2.07) | (x12.83)
treated NS kk kk NS kk NS NS kk kk kk
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Summer season

Control | 3005 | 2550 | 2210 | 41532 | 1.808 | 0387 | 21461 | 86996 | 69.03 | 657.00
(£0.091) | (£0.24) | (£0.07) | (20.59) | (#0.05) | (£0.02) | (+0.34) | (¢3.86) | (20.60) | (+17.78)
cpsp | 3048 | 1033 | 1129 | 42200 | 1912 | 0418 | 21.864 | 89239 | 72.965 | 658.00
cronted | (£0:065) | (£0.36) | (£0.20) | (20.590) | (£0.04) | (£0.010) | (+0.16) | (:2.03) | (6.00) | (+15.89)
NS o o NS NS NS NS ok ok NS

Each value is the mean +SD of five separate observations; **Significant at 0.05% level (P value <0.05); NS: Non
Significant

13. TECHNOLOGY VALIDATION AND DEMONSTRATION CENTRE
R. Bhagya

MOE 01021 SI: Evaluation of improved technologies of mulberry sericulture in Sourth India

Component 5: Evaluation of Cauvery Gold (MV1 x S8): An improved cross breed for cocoon
productivity and silk quality (Apr. 2021 - Mar. 2022)

Objective

» To evaluate the field performance of newly evolved improved crossbreed Cauvery Gold for
productivity and Silk Quality.

Under the large scale multiplication programme, a total of 145 dfls of MV1 and 80 dfls of S8 breeds
were reared and generated 94.2 kg (69,771 Nos) of cocoons. The rearing performance was evaluated and
the data revealed that they are in confirmation for its original breed characters.

Table 13.1: Rearing performance of silkworm breeds at TVDC during 2021-22

ERR/ :

. Yield/

Race No Actual yield 10,000 SCW SSW Coc/ | 100

of Fec. larvae SR%
() () kg | dfls
Dfls No Wit. No Wt. (ke)
' (kg) ' (kg)

S8 50 392 | 19188 | 26.8 | 9779 13.6 1.6 0.337 | 21.0 | 716 | 53.6

MV1 75 377 | 19958 | 32.4 | 7054 11.45 1.5 0.30 19.5 | 616 | 43.2
S8 30 396 6058 6.5 5099 5471 | 1.15 | 0.259 | 22.5 | 932 | 21.66
MV1 70 374 | 24567 | 28.5 9383 10.88 | 1.25 | 0.265 | 21.1 | 862 | 40.71

Source: MBL; MV1 B/on 7.11.21, 17.2.22; S8 B/on 3.11.21, 14.2.22
Table 13.2: Cocoon supplied during 2021-22

Cocoons Total
Place Revenue
Race By wt
By No. (ke) generated
& (Rs))
S8 Ramanagar | 25246 33.3
MV1 | Ramanagar | 35043 499 | 481500
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14. PEST MANAGEMENT LABORATORY

Concluded Research Project

PRE 01010SI: Development of Integrated Pest Management (IPM) module for leaf roller Diaphania
pulverulentalis (Lepidoptera: Pyralidae) in mulberry (Mar. 2020 - Feb. 2020)

S. Mahiba Helen and A. V. Mary Josepha (Shery)
Objectives
= Evaluation of egg, larval and pupal parasitoids for the management leaf roller in mulberry

= Screening of efficacy of selected botanicals and chemical insecticides against leaf roller and their bio-
safety to silkworms

Standardized laboratory mass production of leaf roller on mulberry leaves. Continuous leaf roller
culture has been maintained in the laboratory. One egg-larval parasitoid Phanerotoma sp. and one larval
parasitoid Dolichogenidea sp. of D. pulverulentalis have been collected from the field. Parasitization
efficiency of Tetrastichus howardi Olliff (Hymenoptera: Eulophidae) on leaf roller pupae in different depth
(1-7 cm) soil was studied. The results indicated that T. howardi is able to parasitise leaf roller pupae up to 7
cm depth of soil.

Standardized mass production of leaf roller egg larval parasitoid Phanerotoma sp. larval parasitoid
Dolichogenidea sp. and pupal parasitoid Tetrastichus howardii (Hymenoptera: Eulophidae) on leaf roller egg,
larva and pupa. Safety testing of 13 chemical insecticides and five botanicals against silkworm larvae were
completed. The results indicated that Chlorfenapyr 10% SC (Intrepid), Imidacloprid 17.80% SL (Confidor),
Dinotefuran 20% SG (Dominant), is safe after 15 days after spray; Fenobucarb 50% EC (Sipvin) safe after 20
days; Indoxacarb 14.5% SC (Kemdoxa) safe after 25 days and three botanical formulations namely
Vidigreenpath, VidiKossipil, Azadirachtin (10000 PPM) Neem super T safe after 5 days after spray. Field
evaluation of natural enemies has been completed in leaf roller infested mulberry plot of CSRTI-Mysuru.
Data was collected before and after release of parasitoid.

The leaf roller incidence reduced from 74% to 16% in one week after post release of parasitoids. In
control plot the leaf roller incidence of 33% increased to 63% after one week.

Fig. 14.1: Laboratory mass production of D. pulverulentalis on mulberry leaves
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Fig. 14.2: Mass production of Egg-larval parasitoid: Phanerotoma sp. (Cheloninae) (Hymenoptera:
Braconidae)

Fig. 14.3: Phanerotoma sp. life cycle on D. pulverulentalis

Fig. 14.4: Parasitization efficiency of Tetrastichushowardi (Hymenoptera: Eulophidae) on leaf roller
pupae in different depths of soil
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Fig. 14.5: Release of egg-larval, larval and pupal parasitoid against Leaf roller in mulberry garden

Table 14.1: Comparison of D. Pulveruletalis incidence in mulberry garden before and after release of egg
larval, larval and pupal parasitoids

Incidence Percentages before and after Test statistic (P-value) for comparison of
release of parasitoids before and after release of parasitoids
Grou One week 14 days
P after post after post Pre vs Post Pre vs Post Post 1 vs
Pre release
release release 1 2 post 2
(Post 1) (Post 2)
52.40** 31.641** 3.559ns
Exp 74.0 16.0 28.0 (<0.001) (<0.001) (0.059)
16.17** 54.15** 26.04**
Control 33.0 63.0 91.0 (<0.001) (<0.001) (<0.001)
t-value 6.376** 7.753** 11.832**

** Significant at 0.01 level; ns non-significant

Comparison of incidence between control and experimental groups was done by using t test for
comparison of independent proportions. Comparison was done at the time of pre-release, one week after
post release and 14 days after post release was done separately.

= One week after post release and 14 days after post release control group have more incidences
compared to experimental group.

= Results show that in the experimental group, incidence percentage significantly reduced to 16 percent
one week after post release from prelease incidence (74.0%).

= Even though there is a slight increase in incidence percentage (28%) 14 days after post release it
shows no significant difference with the incidence one week after post release. But it is significantly
lower than pre-release incidence.

= In the case of control group, incidence increased significantly from initial day (33.0%) to one week
after (63%) and then 14 days after initial day (91%).
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Table 14.2: Comparison of intensity (%) of leaf roller before and after release of parasitoids

Period Mean+SE t-value
Experimental Control (P-value)
1.804ns
a b
Pre release 27.7814.98 17.42 +2.87 (0.081)
One week after 3.39+1.81¢ 16.29+ 3.40b 3.352**
B o (0.002)
14 days after 12.8142.02b 37 49+3.95a 3.551**
d o o (<0.001)
F-value 12.792%* 12.835%*
(P-value) (0.001) (<0.001)

** Significant at 0.01 level; ns non-significant; Means having different letter as superscript
differ significantly within a row

= Results shows that in the experimental group, intensity (%) of leaf roller was 27.78 on the initial day
and it significantly decreased to 3.39 one week after post release and then it significantly increased to
12.81%, 14 days after post release.

= In the case of control group, incidence increased significantly from initial day (33.0%) to one week
after (63%) and then 14 days after initial day (91%).

Continuous/Other Activities

Maintenance of mother cultures for mass production and supply to stake holders of recommended
bio-control agents of sericultural pests in CSRTI campus.

S. Mahiba Helen
Objective

= To maintain mother cultures of bio-control agents for mass production, release and supply to stake-
holders.

Nucleus cultures of two pupal parasitoids of uzi fly viz.,, Nesolynx thymus, and Tetrastichus howardii
and two predators of mealy bug (Cryptolaemous montrouzieri & Scymnus coccivora) besides host culture of
housefly and pink mealy bug were maintained throughout the year.

Mass produced Corcyra cephalonica host for the production of egg parasitoid ( Trichogramma chilonis)
and larval parasitoid (Bracon brevicornis) for the management of leaf roller in mulberry. Supplied 45 units
of T. chilonis and 39 units of B. brevicornis (one unit = 250 adults/pupae) to farmers of Karnataka, Tamil
Nadu and Andhra Pradesh.

Mass produced predators, Chrysoperla zastrowi sillemi and Blaptostethus pallescens for the
management of thrips in mulberry. Supplied 31 units (1 unit = 1000 nymphs/adults) of B. pallescens to
Karnataka and Tamil Nadu farmers. Following the introduction of the predator the thrips incidence reduced
from 40 per cent to below 8 per cent. The release of bio-control agents along with other components of IPM
was effective in keeping the major mulberry pests and silkworm pest incidence below ETL in the field.
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Table 14.3: Details of production of bio-control agents at CSRTI Mysuru (2021-22)

. . Total
Biological control agents Quantity Quantity Revenue
Produced sold
(Rs)
Nesolynx thymus
(No. of pouches; 1 pouch=50 ml or 1900 1791 89550/-
10,000 parasitoids)
Trichogramma chilonis
(1 unit=1 cc/1 card) 1 45 2250/-
Bracon brevicornis
(1 unit= 250 Nos.) >5 39 1950/-
Blaptostethus pallescens
(I unit= 1000 grubs/adults) >1 31 4650/
Total 98,400/-

15. SILKWORM PATHOLOGY LABORATORY

Concluded Research Project

ARP 01012 SI: Development of a knowledge base on the silkworm diseases and pests and their
management (Mar. 2020-Feb. 2022)

AV. Mary Josepha (Shery), G. Mallikarjuna, Amit Saha (uptoNov.2021), Guneshwar Kumar Churendra (upto
Aug 2021), S. Mahiba Helen, J. Justin Kumar

Objectives
= To develop a knowledge base on silkworm diseases and pests

= A web based silkworm disease and pest diagnosis system and calendar for the silkworm disease and
pest occurrence in south India will be developed.

= To develop a virtual interaction platform for the sericulturists and scientists on the silkworm diseases
and pests and management of silkworm diseases and pests.

Designed the Web page for the disease and pest management. Collected publication from different
publishers such as Wiley, Springer, Taylor and Francis and Elsevier related to diseases of silkworm and its
management and silkworm pest and their management. The links of the papers embedded were uploaded.
The PDFs of the papers from Indian Journal of Sericulture and Sericologia were uploaded with the
permission of the competent authority. The outcome of the concluded research projects on silkworm
diseases and pest management conducted at CSRTI-Mysuru, other CSB institutes, KSSRDI, APSSRDI and
universities were collected and uploaded. The calendar for the silkworm diseases and pests were prepared
and uploaded. Worked out the economics of sericulture and included in the web page.

Conclusion

Developed a data base related to silkworm diseases and symptoms, silkworm pests and their mode of
attack, prophylactic measures, etc., and the works published on the topics.
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MOE 01021 SI: Evalution and popularization of improved technologies developed in the field of
mulberry sector for South India

Compopnent: Validation of the M-LAMP technology in Mulberry and Vanya sector (Apr. 2020-Mar.
2022)

G. Mallikarjuna and A. V. Mary Josepha (Shery)

500 Eri silkmoth samples were tested at ESSPC, Hosur. 230 Mulberry silkmoth sampes at P4 BSF,
Hassan and 110 Mulberry silkmoth samples at P3 BSF Mysuru and 300 Mulberry samples received from
CSRTI, Pampore were tested by both M-LAMP as well as microscopic method. 500 Muga silkmoth samples
were tested at CMERTI, Lahdoigarh.

Table 15.1: Testing report of different samples by M-LAMP assay and microscopical methods

Name of the Target No. of No. of +ve samples +ve samples in
Institute/Centre Samples M-LAMP assay Microscopy both methods
P4 BSF, Hassan 230 230 0l+ve - -
P3 BSF, Mysuru 110 110 - - -
CSR&TI, Pampore 220 300 - - -
ESSPC, Hosur 500 500 - - -
CMERT]I, Lahdoigarh 500 500 91+ve 90+ve 90+ve
Total 1560 1640 92+ve 90+ve 90+ve
Conclusion

The technology M-LAMP assay can be used for testing the microsporidial infection in both mulberry
and vanya silkworms. The validation of the technology has been done in Mulberry, Muga, Tasar and Eri and
the sensitivity of the testis 96.82% in mulberry, 97.41% in Tasar and 100% in Muga and Eri silkworms.

Ongoing Research Project

AIT 01019 SI: Screening of drugs/Inhibitors to inhibit the PI3K-Akt pathway in Bombyx mori for
controlling Nuclear Polyhedrosis Virus infection (Nov. 2020-Oct. 2023)

G. Mallikarjuna and K.N. Madhusudhan
Objectives

= To screen different commercial drugs and their analogues against BmNPV infection targeting PI3K-
Akt pathway.

= To study the impact of potential drugs on differential expression of genes involved in PI3K-Akt
pathway by real-time qPCR.

= To identify the transcripts in control as well as drug treated samples. To evaluate the effect of PI3K
inhibitors in BmN cell lines.To develop an effective drug for controlling the viral infection.

The bioassay was conducted using the drugs iodentified in the in silico work. Retinovir, Daclatasvir,
Indinavir, PIK-249, GSK-1059615, PTP inhibitor, and Tipronavir drugs are the selected drugs for the study.
The bioassays of the identified drugs were done on silkworms. Declatasvir is not having any toxicity to
silkworms. BmNPV inoculated silkworms (20000 polyhedra/worms) were treated with different
concentrations of Declatasvir (10 mg, 5 mg, 2.5 mg and 1.25 mg) and both healthy and BmNPV inoculated
silkworms were kept as control. Genomic DNA was isolated from the control, BmNPV inoculated, drug
treated and drug treated BmNPV inoculated silkworms. Identification of genes which are involving in the
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viral multiplication process is under progress. Real Time-qPCR primers of different genes involved in PI3K-
Akt pathway were designed.

MOE 01021 SI: Evaluation and popularization of improved technologies developed in the field of
mulberry sector for South India

Component 4: Evaluation of newly developed multiviral diseases tolerant bivoltine hybrid RDIN1
(Apr. 2021-Mar. 2023)

L. Satish, L. Kusuma, K. N. Madhusudan, H. R. Raveendranath, A.V. Mary Josepha Shery
Objective

= To evaluate the newly identified multi-viral disease tolerant (DNV1, IFV & NPV) hybrid (RDIN1) at
farmer’s level

RDIN1, developed through marker-assisted selection showed >72% survival compared to FC1 x FC2
under inoculated condition. The parents of RDIN1 hybrid HBM10 and PAM117 were inoculated and based
on the marker selected resistant ones, whereas, CSR52 and CSR27 were selected without inoculation
directly. The Foundation cross HBM10 x PAM117 multi-viral tolerant FC were inoculated and selected using
SSR markers and CSR52 x CSR27 productive FC was uninoculated and directionally selected. The field
evaluation of RDIN1 was performed by rearing 9000 dfls at different location and season. The pupation of
RDIN1 was 94.8% and FC1 x FC2 was 91.4%. Other parameters such as cocoon yield, cocoon weight, shell
weight, shell percentage, reelability, filament length, raw silk %, denier, and neatness had no significant
difference in RDIN1 and FC1 x FC2. RDIN1 had significantly better pupation compared to FC1 x FC2 in all the
seasons. The RDIN1 is expected to reduce cocoon crop losses due to viral infection and inturn will increase
the profit of sericulture farmers.

AIC 01023 SI: Development of Spectroscopic Tests for insecticide resistant biomarkers in silkworm,
Bombyx mori (Jan.2022-Dec. 2023)

L. Satish, S. Mahiba Helen

Objectives
= Screening and evaluation of insecticide resistant biomarkers in silkworm
= Development of spectroscopic tests for insecticide resistant biomarkers

A rapid visual screening paper-strip method for the detection of pesticide contamination in sericultural
field was standardised. The visual screening is based on blue colour appearance during the hydrolysis of
indoxyl acetate catalysed by acetylcholinesterase and remains colourless when acetylcholinesterase is
inhibited by pesticides. Different paper strips (Whatman filter paper 1, HybondN, HybondP, millipore) were
tested of which Whatman filter paper 1 was found to be more reliable and economically affordable. The
indoxyl acetate was dissolved in methanol and diluted to 10 mM by Tris buffer solution (pH 7.4) which is a
colourless solution and different concentrations of pesticides were dissolved in Tris buffer . The optimal
colour development from colourless to blue-green colour during acetylcholinesterase and indoxyl acetate
catalysis was standardised.

BPC07022 MI: Regeneration of silk filaments from silk waste material (Mar.2021-Feb. 2022) (In
collaboration with CSTRI, Bangalore)

K. Jahanathan, K.M.A. Kadhar, L. Satish, H. R. Raveendranath
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Objectives
= Development of protocol to dissolve silk waste/cocoons and regeneration of silk
= Characterization of the silk filament
= Development of products from regenerated silk

35,000 MT of silk was produced in the year 2019-20 from which around 18 % (5500 MT) of silk
wastes was generated. Silk waste is basically used for spun silk production only. In view of this an attempt
was made to regenerate silk filaments from the silk waste materials which could be of utilized in biomedical
and biomaterial applications. Thirteen different bivoltine silkworm breeds were reared and cocoons were
produced. These cocoon shells were degummed with 0.5% Calcium carbonate, 0.5% Sodium Carbonate,
0.3% Sodium Bicarbonate, 0.25% SDS individually and in combination of 0.3% Sodium Bicarbonate with
0.3% SDS. Mixture of 0.3% anhydrous Sodium bicarbonate and SDS was found to be more effective in
degumming the cocoons with 70% fiber recovery. Different chaotropic chemicals namely Lithium bromide
(9M), Calcium nitrate (5M), Calcium nitrate (10M), Calcium chloride(10M), Magnesium chloride (10M), Zinc
Chloride (8M), Urea( 8M), Formic Acid, mixture of Formic acid + Calcium chloride (10:1), were used for the
dissolution of silk filaments. Among these chemicals, 5M Calcium nitrate was found to be effective in
complete dissolution of 2gm fibroin (10% fibroin) at 90°C for Shr. Fibroin silk dope was dialysed against
water for 72 hrs and precipitated the dissolved fibroin using n-Butanol, Ethanol, Methanol and mixture of
Ethanol and Methanol (1:1).

Continuous/other activities
Silkworm Disease Monitoring in South Indian States
Objectives

= To estimate the prevalence of silkworm diseases at selected Basic Seed Farms and Commercial crop
rearings (CPP Clusters) in the South Indian States

= To suggest remedial measures on the spot to the farms/farmers to manage the silkworm diseases and
prevent disease outbreak.

Results

In the BSFs of Karnataka the average grasserie incidence was 2.43%, flacherie incidence was 0.37% and
muscardine incidence was 0.43%. In Madhya Pradesh from Hoshangabad 0.094 % grasserie was reported
and from Aurangabad, Maharashtra 0.24% flacherie was reported. In Tamil Nadu data collected from
Thenkasi and Dindigul shows 1.2 and 0.27% grasserie, 6.3 and 0.14% flacherie respectively.

Maintenance of the silkworm Pathogens

Maintained the BmNPV, BmIFV and BmDNV virus stocks, pathogenic bacteria viz., Staphylococcus
aureus, Streptococcus faecalis, Bacillus thuringiensis and Serratia marcescens and fungal pathogens Beauveria
bassiana and different microsporidian strains. Sub-culturing of all bacterial and fungal pathogens and
reinoculation of the viral pathogens and microsporidia were done periodically. Virulence of all the
pathogens tested periodically as per the standard procedure.

Field problems resolved

Resolved 21 field problems related to silkworm diseases and gave guidance to the farmers for proper
disease management. Follow up action also done by contacting the farmers.
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Sensitization of stakeholders
Pebrine monitoring

The scientists conducted Pebrine monitoring at Bivoltine and multivoltine breeding laboratories, P4
BSF Hassan, P3 BSF Mysuru and P2 BSF Ambuga (DoS).

Quality analysis

Issued 41 quality analysis reports for different room and bed disinfectants developed by the silkworm
pathology section.

Seed officer and seed analysts
= G. Mallikarjuna is working as Seed Officeer of Channapatna, Kasaba 02

= AV. Mary Josepha (Shery) is working as the Seed Analyst of Mysuru, H.D. Kote, Nanjungud and T.
Narasipura area.

16. POST COCOON EVALUATION
Shivakumar M. Hukkeri and M. N. Chandrashekar

As per the guidelines of Ministry of Textiles “National Handloom Week” was conducted at three
different hand loom weaving societies viz. H.D.Kote, Nanjanagud and Chamarajanagar from 07.08.2021 to
13.08.2021.

Conducted test reeling of 310 cocoon lots received from different centers and sections of the institute
and mono cocoon test reeling of 50 cocoon lots of experimental rearings of the institute.

17. SERICULTURE ENGINEERING DIVISION

Concluded Research Project

MFM 01020 CN: Development of artificial intelligence empowered multisensory approach for gender
classification and separation of silkworm cocoons (Dec. 2020-Nov. 2021)

Shivakumar M. Hukkeri, K. N. Madhusudhan, K. S. Nitin KS (NIE College-Mysuru)
Objectives

= To develop an appropriate tool for gender identification in pupa stage.

= To develop an appropriate tool for non-destructive gender classification in cocoon stage.
Brief work done

= Developed a working prototype of the identified novel tool for sex identification of silk pupae.

= The validation trials of the machine done at SSPC Mysuru.
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Fig. 17.1: Demonstration of the non-destructive gender classification machine at SSPC, Mysuru on
26.01.2022

Other works
Addressed issues pertaining to sericulture and developed equipments for
* Maintaining Temperature & Humidity inside the Rearing House
= Developed hand operated Dusting equipments
= Developed a protocol for shoot cutting, bundling & transporting to the rearing house
* Small and handy Leaf cutting machine for chawki rearing
= Conveyer type tray washing machine
= An easy method for removal of the waste from rearing bed
= Collapsible rearing racks
Pilot Studies

Design & Development of 3-D fabric based mountages suitable for silk worm rearing (Nov. 2021 to
Jan. 2022) [CSB/CSRTI/PMCE/Pilot studies/20-21 dated 16.10.201]

Shivakumar M. Hukkeri, K. N. Madhusudhan, M. N. Chandrashekhar
Objectives
= Development of low cost fabric based mountage for production of cocoons with reduced defective %.

= To analyze the impact of such fabric based mountages on silkworm spinning, cocoon quality and ease
of maintenance during and post spinning activities.

Specific outcome
= One model mountage developed and trials conducted.

= The developed mountages are easy to keep by spreading and hanging over the rearing bed and the
worms can easily crawl into the pockets and start spinning.

= Fabric material can offer better comfort and breathability to the worms. The protruding fibers of the
warp and weft will give a good hold to worms during spinning.

= The inter section of the highly twisted warp and weft are going to create small holes which will allow
the urine to flow down and dry easily.
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= Harvesting is very easy by just lifting the mountages after spinning, reversing and stretching from all
four corners will make the cocoons to fall down.

Fig. 17.2: Fabric based 3D mountage developed under the study

Other activites

1. Developed new room Heaters (with Twin Coils fitted with fan
and Thermostat) - Can throw heat in two directions so that
more area is covered

2. Developed new low cost humidifier (Wall mounting with
remote and speed adjustment)

18. CAPACITY BUILDING AND TRAINING

S. Purushotham, Anuradha H. Jingade, G. S. Geetha

A total of 2618 persons were trained under various training programmes including CBT and NBT for
the year 2021-22 against the target of 2010 (% of achievement 130). The trainees were from various
backgrounds such as officers/officials from DOS, sericulture practicing farmers from different states, young
entrepreneurs from sericulture practicing states, sericulture start up trainees, researchers, employment

seekers on compassionate ground and students perceiving project (long term/short term) and internship as
a part of masters’ degree.
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Table 18.1: Details of Capacity Building and Training (CBT) programmes conducted at
CSRTI Mysuru and its nested units

Target Achievement
# Particulars Physical Beneficia- Physical Beneficia-
(Nos.) ries (No.) (Nos.) ries (No.)
1 Structured Training Course*
1.1 Intensive Bivoltine Training 2 40 1 10
1.2 Farmers Skill Training 55 1100 60 1237
1.3 MDP under STEP 2 30 2 30
1.4 Sericulture Resource Centres (SRCs) 25 500 23 508
1.5 Other Need Based Training - - 3 76
2 Non-CBT # - 340 29 702
2.1 Training on Seed Act - - 16 55
Total 84 2010 134 2618

# Training programme funded by agencies other than CSB

During the year, the CSRTI, Mysuru had trained 116 officers/officials under CBT in six batches and
702 farmers/entrepreneurs/students which includes online training of 552 persons through webinars in 19
batches under Need Based Training (NBT) programme. Similarly 14 private entrepreneurs were trained for
the establishment of Commercial Chawki Rearing Centre (CRC) and 41 CRC entrepreneurs under Refresher
Training programme for the renewal of CRC licence (Table 18.2). The nested units - RSRSs/RECs of the
CSRTI, Mysuru trained 1237 farmers under Farmers Training Programme (FST). The four Sericulture
Resource Centres (SRC) operating in the states of Tamil Nadu and Karnataka trained 508 sericulture

farmers on different sericulture technologies.

Table 18.2: Details of training programmes conducted at CSRTI Mysuru

# Name of . Noof | Noof Date Total no
training Area of training days | batches F of
rom To trainees
1 Trainers Training -
KVK Scientists 5 13.09.2021 17.09.2021
2 STEP 2 21.10.2021 22.10.2021
3 | CBT STEP 2 6 16.11.2021 17.11.2021 116
4 IBT-CBT 35 17.02.2022 23.03.2022
5 FA refresher 3 02.03.2022 04.03.2022
6 Scientist training 36 07.03.2022 08.03.2022
7 10 26.10.2021 04.11.2021
8 5 15.11.2021 19.11.2021
9 10 15.11.2021 24.11.2021
10 5 22.11.2021 26.11.2021
11 Awareness 5 2.12.2021 06.12.2021
12 10 10.12.2021 19.12.2021
13 | NBT Do e for 5 15 3122021 | 17.12.2021 135
14 10 16.12.2021 25.12.2021
15 5 20.12.2021 24.12.2021
16 5 20.12.2021 24.12.2021
17 3 01.02.2022 03.02.2022
18 3 02.02.2022 04.02.2022
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19 5 07.02.2022 11.02.2022
20 10 08.03.2022 17.03.2022
21 5 15.03.2022 19.03.2022
22 27.07.2021 | 23.10.2021
23 NBT [TBS 90 2 11.01.2022 11.04.2022 9
24 15.11.2021 | 20.12.2021
25 NBT IBT 35 2 14.01.2022 18.02.2022 6
26 | Online Webinars on sericulture technologies April 2021 July 2021 552
27 7 05.04.2021 11.04.2021
28 3 19.07.2021 | 25.07.2021
29 7 09.08.2021 15.08.2021
30 7 30.08.2021 | 05.09.2021
31 5 23.09.2021 | 29.09.2021
32 7 16.10.2021 | 22.10.2021
33 | NBT Refresher 7 13 05.11.2021 11.11.2021 41
34 7 15.11.2021 | 21.11.2021
35 7 25.11.2021 | 01.12.2021
36 7 16.12.2021 | 22.12.2021
37 7 07.02.2022 13.02.2022
38 7 26.02.2022 | 04.03.2022
39 7 18.03.2022 | 24.03.2022
40 90 30.08.2021 | 27.11.2021
41 | NBT CCRC 90 3 09.02.2022 | 08.05.2022 14
42 90 27.01.2022 | 26.04.2022
Total 873
Table 18.3: Unit wise details of Farmers Skill Training (FST) and SRC Training
Annual Target Achievement
" Name of unit FST SRC FST SRC
Physical | Benef. | Physical | Benef. | Physical | Benef. | Physical | Benef.
(nos) (nos) (nos) (nos) (nos) (nos) (nos) (nos)

1 | RSRS Salem 12 250 3 250 15 286 13 250
2 | RSRS Kodathi 07 150 2 250 09 139 10 258
3 | RSRS Ananthapur 13 300 - - 10 200 - -
4 | RSRS Ch'nagar 02 40 - - 03 77 - -
5 | RSRS Mulugu 06 150 - - 06 226 - -
7 | REC Parbhani 02 30 - - 03 75 - -
8 | REC Baramathi 02 30 - - 04 70 - -
9 | REC Aurangabad 03 75 - - 04 51 - -
10 | REC Amaravathi 02 30 - - 04 63 - -
11 | REC Hoshangabad 01 15 - - 02 50 - -

Grand Total 50 1100 5 500 60 1237 23 508
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Table 18.4: State wise details of CBT and NBT Trainings

# State CBT (Nos) N‘(’I‘\II'O(‘;?T
1 | Tamil Nadu 550 110
2 | Karnataka 547 515
3 | Telangana 227
4 | Andhra pradesh 208 1
5 | Maharashtra 276
6 | Madhya Pradesh 51 0
7 | Uttarapradesh - 86
8 | Haryana - 35
8 | Kerala 2 1
Total 1861 757

Trainers Training programme on convergence in Sericulture Extension for KVK Scientists and
Subject Matter Specialists

As per the MoU entered between ICAR with CSB, the CSRTI, Mysuru had organised five days training
on 'Convergence in Sericulture Extension Training with I[CAR/KVKs’. The scientists and Subject-matter
Specialists (16 nos) attended training from Karnataka, Tamil Nadu, Andhra Pradesh, Telangana and
Maharashtra. The training was focused mainly on Soil Management and Mulberry Nursery Raising,
Mulberry Plantation, Disinfection and Hygiene, Mulberry Silkworm Rearing both chawki and late instars,
Mulberry and silkworm diseases and their management, Integrated farming, By-product Utilization, Waste
Management and Entrepreneurship Opportunities in Sericulture.

Refresher Training on Technological Advancement for CSB Extension Unit field functionaries

To enrich and empower the knowledge of CSB extension unit field functionaries, the institute
provided training on “Refresher training on Technological advancement in Sericulture and Extension
Approaches” for three days from 2nd to 4th March 2022. A total of 24 Field Assistants/Technical
Assistants/Senior Technical Assistants attended the training and enriched their knowledge in new
technologies in Bivoltine Rearing and Extension Management.

Hands on training on Application of Statistical Tools for CSRTI, Scientists

Two days “Hands-on-Training on Application of Statistical Tools in Sericulture Research” was
organised on 7-8th March 2022 to 35 scientists working at different laboratories. Two faculties from Central
Office, Bangalore trained scientists in both conventional statistics tools and advanced statistical techniques
and programmes viz., big data analysis, machine learning, python, R programming, etc.

Dissertations Submitted

In addition to the regular training programmes the institute had also facilitated 96 students from
different universities/colleges to do their project as a part of their Masters Degree under the guide ship of
CSRTI-Mysuru Scientists at different laboratories.
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Table 18.5: List of Dissertations submitted during 2021-22

University/Instit Name of the
# Name of the student Title ution to which ) .
submitted guide/co-guide
1 | Jhanavi Narayan Molecular characterization of mapping Yuvaraia’s Arunakumar G.
population developed from mulberry root College] Mvsore S.
rot resistant and susceptible parents Y
2 | K. Swetha [solation, identification and Maharani's
characterization of beneficial bacteria Science College
from soil and compatibility study with for Women,
fungicides Mysuru
3 | S. Arpitha Characterization of bacterial biocontrol
agents associated with mulberry
rhizosphere ]SS Academy of
4 | N. Asha Studies on fungal biocontrol agents for Higher Education
management of root rot disease in & Research,
mulberry Mysuru
5 | R. Anagha A detailed study on mulberry stem
discoloration
6 | R. Prajwal Molecular fingerprinting of mulberry Gnanesh B. N.
mapping population and assessment of National College,
genetic purity using microsatellite Tiruchirapalli
markers
7 | I. Muralidhara Standardization and screening of new set | Yuvaraja’s
8 | Eepsithamarathe of SSR markers derived from Morus alba College, Mysuru
9 | E.V.]Jayashre
10 | K. G. Harshith
11 | T.S.Jayarajshekara
12 | M.R. Aishwarya Proteomic analysis of digestive tract in
silkworm Bombyx mori during the
staphylococcus aureus infection
13 | S. Anusha Molecular characterization of silkworm
Bombyx mori L. fat body after bacterial
infection
14 | N. Gambhirya Impact of Nuclear Polyhedrosis virus on
malpighian tubules of silkworm Bombyx
mori L.”
15 | M. P. Hitha Molecular characterization of silkworm Maharani'’s
Bombyx mori 1. digestive tract after Science Collage I
NucleJ;r Polyhedrgosis Virus infection. for Women, s Mallikarjuna G.
16 | R.Manasa Molecular analysis of silkworm Bombyx Mysuru
mori silk glands after Nuclearpolyhedrosis
Virus infection
17 | Sreeraksha Yogesh Differential expression of fat body
proteins in silk worm Bombyx mori with
effect of Nuclear Polyhedrosis Virus
infection.
18 | R. K. Spoorthi Differential expression of proteins in fat

body of silkworm, Bombyx mori by
microsporidia infection.
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19

B. S. Vathsala

Molecular characterization of silk gland in
silkworm, Bombyx mori by microsporidia
infection.

20

R. Malavika

Identification and Biochemical
characterization of Bivoltine silkworm
cocoon total protein shows antibacterial
activity.

21

Aishwarya

Identification and Biochemical
characterisation of Multivoltin silkworm
cocoon total protein shows antibacterial
activity.

22

N. Kavitha

Molecular characterization of silkworm
intracellular pathogenic microsporidia.

University of
Mysore,
Manasagangothri,
Mysore

23

K. A. Brunda

24

Indraja

Changes in the activity of digestive
enzymes in response to Samrudhi
(Juvenile hormone analogue) application
in Silkworm Bombyx mori

Maharanis
college, Mysuru

25

H. R. Chandana

26

U. G. Chaithra

Extraction and characterization of
Chlorophyll and its associative bioactive
compounds from the excrement of
silkworm Bombyx mori

27

M. R. Kavyashree

28

M. B. Varshini

Studies on the effect of Mucuna pruriens
fortification and Sampoorna on the
antioxidant activity of silkworm, Bombyx
mori

29

M. Chandana

Extraction and characterization of pectin
from sericulture residues

]SS AHER, Mysuru

30

K. M. Pooja

Studies on the effect of spirulina
fortification on the digestive protease and
carbohydrases of silkworm Bombyx mori

31

R. Poojitha

Comparative analysis of few secondary
metabolites in silkworm Bombyx mori's
digestive content with response to feeding
V1 and G4 mulberry leaves

32

R. K. Prathiksha

Comparative study of few biochemical and
economical traits of silkworm, Bombyx
mori treated with spirulina

33

K. Yashaswi

Anti-Oxidant Activity of Ascorbic acid and
Moringa Olifera Supplementation in the
5th instar larvae of Silkworm Bombxy mori

Bhuvaneswari
E.

34

D. S. Inchara

Evaluation and Supplementation of
Cobalamin Producing Probiotic Bacteria
to Silkworm, Bombyx mori

Maharani’s
Science College,
Mysuru

35

R. Jyothi

Microbial enumeration of silkworm,
Bombyx mori spent pupae

Maharani’s
Science College,
Mysuru

36

B. V. Shreelakshmi

Biochemical characterization of Cordyceps
militari

Maharani’s
Science College,
Mysuru

Y.
Thirupathaiah
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37 | M. Ranjitha Bioethanol production from mulberry Maharani’s
shoot and silkworm excreata Science College,
Mysuru
38 | A.R. Chaithanya Invivo probiotic characteristics of bacteria | Maharani’s
isolated from silkworm, Bombyx mori Science College,
midgut Mysuru
39 | P.Bindushree Production of proteases by bacteria using | Maharani’s
Silkworm, Bombyx mori pupae powder Science College,
Mysuru
40 | K. P.Pooja Physio-biochemical evaluation of few Pooja Bhagavat
mulberry genotypes for primary Memorial
metabolites and physiological efficiency Mahajana
Education Centre,
Mysuru .
41 | Sandhya Hegde Comparative studies of five mulberry Pooja Bhagavat Gayathri T.
genotypes for micronutrients, vitamins Memorial
and physiological parameters Mahajana
Education Centre,
Mysuru
42 | Sheebu Samaran Antagonistic endophytic bacteria and JSS College of
fungi from healthy mulberry leaf Arts, Commerce
and Science,
Mysuru
43 | D. G. Rakshitha Evaluation of Biological activities from the | JSS College of
methanolic extracts of Morus alba leaves Arts, Commerce
and Science,
: : —— Mysuru__ Satish L.
44 | N.Vidhyashree Isolation and Characterization of Maharani’s
Mulberry endophytic bacteria and fungi Science college
for women,
Mysuru
45 | V.Vani Reddy I[solation and Identification of endophytes | Maharani’s
from mulberry with antagonistic activity Science college
for women,
Mysuru
46 | H.R.Raveendranath | Isolation and Identification of endophytes | Pooja Bhagavath
of mulberry and antagonistic study Memorial
against foliar disease Mahajana PG
Center, Mysuru Kusuma L
47 | S.Keerthana I[solation and identification of endophytes | Pooja Bhagavath '
Varshini of mulberry and antagonistic activity Memorial
Mahajana PG
Center, Mysuru
48 | Spoorthi N. Raj Biochemical studies in selected diploid Maharani’s
and triploid mulberry genotypes Science College
For Women,
Mysuru Tanmoy Sarkar
49 | G.V.Sumitra Biochemical studies in selected diploid Maharani’s
and triploid mulberry genotypes Science College
For Women,
Mysuru
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50 | S.Swathi [solation of protease producing bacteria Maharani’s
from soil: extraction and characterization | Science College
of protease for Women,
Mysuru
51 | P. M. Sushma [solation of amylase producing bacteria Maharani'’s
from soil: Extraction and characterization | Science College
of amylase for Women,
Mysuru
52 | P.Sneha Green synthesis of silvernanoparticles by | ]SS College of Arts
multivoltine cocoon and mulberry bark & Science, Mysore
extract: its antifungal activity
53 | M. S. Akshatha Green synthesis of silvernanoparticles by | ]SS College of Arts
bivoltine cocoon and mulberry stem & Science,
extracts: its antifungal activity Mysuru
54 | K. Sahana Studies on removal of heavy metals from Maharani'’s .
. . . : Ravindra
solution using mulberry and rice husk Science College
biomaterial for Women,
Mysuru
55 | L.V. Nithyashree Studies on removal of heavy metals from Maharani'’s
solution using mulberry and rice husk Science College,
biomaterial for Women,
Mysuru
56 | M. Monika Studies on removal of heavy metals from Maharani’s
solution using mulberry and cocopeat Science College
biomaterial for Women,
Mysuru
57 | H.N. Kavya Studies on removal of heavy metals from Maharani’s
solution using mulberry and cocopeat Science College,
biomaterial for Women,
Mysuru
58 | B.V. Monica Soil respiration, microbial biomass carbon | MS College for
and related enzyme activities in Women, Mysuru
rhizosphere soils of mulberry
59 | C.Sinchana Soil respiration, microbial biomass MS College for
sulphur and related enzyme activities in Women, Mysuru
rhizosphere soils of mulberry
60 | Jyoti Madar Study on the biochemical properties of PBMM PG Centre,
mulberry leaf (V1 & G4) under varied Mysusru
cultivation practices
61 | A.Architha Study on the biochemical properties of
mulberry leaf (AGB8 & MSG2) under II\D/IBMM PG Centre, Dhaneshwar
varied cultivation practices ysusrd Padhan
62 | K. N. Thejaswini Dynamics of carbon in soils of different
aged mulberry plantation
63 | S.Chaithanya Manganese fractions in soils of different
aged mulberry plantation JSS Science &
64 | P.Swarna Dynamics of potassium in soils of different | Technology
aged mulberry plantation University,
65 | M. Meghana Sulphur fractions in soils of different aged | Mysuru
mulberry plantation
66 | S.K.Gagan Kumar Zinc fractions in soils of different aged

mulberry plantation
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67 | S.D. Nithya Study on obligatory and facultative Pooja Bhaghwat Ranjini M. S.
feeding in few bivoltine silkworm breeds | memorial
68 | K. Gowtham Comparative study on induced stresses in | Mahajans PG
few bivoltine silkworm breeds Centre, Mysuru
69 | M. N. Nishchitha Synthesis and characterization of zinc JSS College, Ooty
70 | Pooja N. Babu nanoparticles from different plant Road, Mysuru
sources/extracts and its antimicrobial
activity
71 | M. Devika [solation and characterization of protease | M.Sc.
72 | M. Lavanya Producing bacteria. (Biotechnology),
JSS College, Ooty
Road, Mysuru
73 | ]. A. Pooja [solation and charecterization of protease
from Leguminous seeds and its evaluation
for its Proteolytic activity
74 | G.S. Ashvini Chemical and biological method of Pooja Bhagavat Madhusudhan
extraction of chitin and chitosan from silk | Memorial K.N.
moth scales and their characterization Mahajana
75 | S. Shalini Microbial extraction of chitin/chitosan Education Centre,
from spent pupae Mysuru
76 | B. M. Naga Mouna Synthesis and characterization of zinc
nanoparticles from different bacteria and
its antimicrobial activity
77 | Likitha Umesh
78 E???E;Li Techniqu?s of Molecular Biology Yuvaraja collge,
79 | J. Vasudha Varma (Internship Report) Mysuru
80 | M. B. Yashaswini

Commercial Chawki Rearing activity

During the year 47,950 dfls were chawki reared and distributed to 377 farmers and generated
revenue of Rs. 4,79,500/- as the Chawki charges. Average cocoon yield of 74.52 kgs/100 dfls was recorded
for the farmers.

Table 18.6: Brushing details of CRC

No. of Cocoon

Month No. of dfls farmers yield/100 dfls
Apr. 2021 5350 42 65.89
May 1450 10 70.12
Jun. 3600 27 62.27
Jul. 3550 26 78.87
Aug. 5200 43 72.49
Sep. 5500 34 68.34
Oct. 5050 44 73.58
Nov. 6150 50 74.39
Dec. 3700 31 76.82
Jan. 2022 2300 21 83.97
Feb. 3200 29 87.19
Mar. 2900 20 80.42

Total 47950 377 74.52
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Feedback evaluation

Feedback evaluation was conducted for few Training programmes at the end through a questionnaire.
The course-wise feedback of the same is shown below.

Table 18.7: Feed back analysis 2021-22

Training Training Training Course .
Course . . o Training .
Utility Efficiency Facilities Coverage Mnot. Index Variance
Index Index Index Index gt
STEP Batch-1 79.28 78.27 77.37 76.36 77.94 12.94
STEP Batch-2 81.79 78.27 73.05 88.95 82.61 17.61
IBT 92.10 93.37 82.92 89.20 90.56 25.56
NBT 82.14 82.90 75.78 74.29 78.78 13.78

The overall training Management Index for the training program (TMI) ranged from 77.94 to 90.56%
against 65% required indicating 12.94 to 25.56% above the ISO standard. The trainees appreciated the
knowledge level of faculty, study tour, co-ordination & co-operation and efforts of faculty and staff of

Training Division.

Table 18.8: Revenue generated during the year 2021-22

Particulars Amount (Rs.)
Sale of chawki worms 479500
Course Fee (trainees) 416500
Registration Fee (students) 690000
Sale of cocoons 35114
Hostel Rent 311250
Total 19,32,364

19. SERICULTURAL EXTENSION, ECONOMICS AND MANAGEMENT

N. G. Selvaraju, M. Muthulakshmi, Ravindra M. Mattigatti and Amit Saha

On-going Research Project
PPF 01017 SI: Economics of Mulberry Sericulture in South India (Nov. 2020-Oct. 2022)
Amit Saha (Upto 24.11.2021), Raveendra M. Mattigatti and M. Muthulakshmi

Objectives

= Scientific estimation of state-wise cost of mulberry cultivation and cocoon production in silkworm
rearing and cost of cultivation of major crops

= Development and updating of optimum and financially feasible farm models for sericulture

» To study the resource use efficiency in sericulture

Data collected from 560 sericulture and non sericulture farmers from Karnataka, Maharashtra,
Andhra Pradesh and Tamilnadu.

121



Annual Report, CSRTI-Mysuru, 2021-22

Table 19.1: Progress Achieved

State Target Achievement Total
Sericulture |Non Sericulture
Karnataka 440 140 140 280
Tamilnadu 240 0 0 0
Andhrapradesh 200 60 60 120
Telangana 120 20 20 40
Madhya Pradesh 40 20 20 40
Maharashtra 200 40 40 80
Total 1240 280 280 560
Table 19.2: Progress Achieved in Clusters
Achievement
State Clusters . Non
Sericulture )
Sericulture
Karnataka Chitradurga, Bidar, Maddur, Koppal, Kolar, Bijapur, Haveri 140 140
Andhra Pradesh | Palamaneru, Ananthapur, Hindupur 60 60
Telangana Siddipet 20 20
Madhya Pradesh | Hoshangabad 20 20
Maharashtra Parbhani, Osmanabad 40 40
Total 280 280

Cluster Promotion Programme (CPP)

Central Silk Board in collaboration with the Departments of Sericulture (DoS) implemented the
Cluster Promotion Programme under (CPP)-XII plan (2012-2017) in southern states, which was extended
and continued in 2021-22. The CPP clusters in the southern zone were monitored by CSRTI-Mysuru. The
southern zone includes 26 Mega clusters (Karnataka - 11, Andhra Pradesh - 5, Telangana - 2, Tamil Nadu - 6
and Maharashtra - 2 and five clusters under non-captive area).

The Director, CSRTI-Mysuru is the south zone Coordinator; the heads of SEEM and RSRSs are the
Nodal Officers for effective implementation of CPP. Each Cluster is directly monitored by two Cluster
Development Facilitators (CDFs), each nominated by Central Silk Board and State Department of
Sericulture. Targets of the clusters for 2021-22 were fixed based on the farmers profile and potentiality. The
name and designation of the CDFs are provided below:

Table 19.3: CDFs of Cluster Promotion Programme in the Captive area for 2021-22

Clusters CSB DoS

ANDRA PRADESH

1. Atmakuru (MC)

1. Atmakuru K. Raju SO, DoS, Atmakuru

P. Sudhakar, Sci-D, RSRS-Anantapur

2. Pattikonda K. Shoba Rani SO, DoS, Pattikonda

3. Giddaluru A. Venugopal, Sci-D, REC-Rayachoti A. Balasubramanyam SO, DoS, G’luru

2. Chebrole (MC)

1. Bhimadole K. Ranga Rao, ASO, TSC, Bhimadole

T. V. S. Srinivasa Rao, Sci-D, REC-

2. Chebrole K. Appa Rao, SO, TSC, Chebrolu

Eluru

3. Vijayawada L. K. V. D. Prasada Rao, ASO, Challapalle
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3. Hindupur (MC)

1. Hindupur

2. Madakasira

P. Sudhakar, Sci-D, RSRS-Anantapur

M. Suresh, ADS, DoS, Hindupur

A. Ratnam, ADS, DoS Penukonda

4. Kalyandurg (MC)

1. Kalyandurg

2. Penukonda

K. P. Kiran Kumar, Sci-D, RSRS-
Anantapur

K. Nagesh, DSO, Anantapur

A. Ratnam, ADS, Penukonda

5. Palamaner (MC)

. Chittoor

1
2. Palamaner
3. Venkatagiri Kota

M. Venkatachalapathy, Sci-D, REC-
Palamaner

G.Babu, ADS, Gangasagaram

K. Kishore Naik, ADS, Palamaner

H.Hanumantha Naik, ADS, Kuppam

KARNATAKA

1. Bangalore rural (MC)

1. Andarlahalli

2. Channarayapatna

3. Gowribidanur

4. Harohalli (B)

S.B. Kulakarni, Sci-D, RSRS-Kodathi

Akmal pasha, ADS, Chikballapura

Bojanna, ADS, Beerasandra

Muralidhar, ADS, Gowribidanur

Prabhakar, DD/ M. Ramakrishna Reddy,
ADS, Hosakote

5. Tubugere Udaya Kumar, ADS, Doddaballapura
2. Bidar (MC)

1. Aurad B. G. Shelke, Sericulture Inspector, Aurad
2. Gulbarga V. Nishita Naik, Sci-D, REC SU-Bidar S. Prakash Babu, ADS, Gulbarga

3. Humnabad Jaganath Palapure, ADS, Humnabad
3. Chitradurga (MC)

1. Challakere K. Kenchojirao, ADS, Challakere

2. HB hally Y. Srinivasulu, Sci-D, REC- Bheemappa, ADS, Kudligi

3. Hiryur Chitradurga C.D. Usha, ADS, Chitradurga

4. Kudiligi Bheemappa, ADS, Kudligi

4. Haveri (MC)

1. Davanagere A. Sreeharsha, ADS, Davanagere

2. Haveri G. Papaiah, STA, REC-Chitradurga M. S. Patil, ADS, Haveri

3. Rannebennur Pujar, SEO, Ranebennur

5. Jamakhandi (MC)

1. Bijapur B.Y. Biradar, ADS, DoS, Bijapur

2. Jamakhandi A.P. Raghavendra, FA, REC-Koppal S.M. Dheshpande, ADS, Jamakhandi
3. Belagavi A. Umesha, Sci-C, REC-Koppal G. B. Mallannavara, ADS, Belagavi

6. Kolar (MC)

1. Ithandahalli

2. Kurudumalai

3. Shapur (Kolar)

4. Sidlaghatta

J.B. Narendra Kumar, Sci-D, REC-
Madivala

Dinesh, ADS, Bangarpet

M. Venketesh, ADS, Mulabagal

Anjaneya gowda, DDS, Kolar

Byrappa, DDS, Chikballapura/
H. Ramakrishnappa, ADS, Sidlaghatta

5. Tekal Ravichandra, ADS, Malur

6. Yeldur Krishnappa, ADS, Srinivasapura
7. Koppal (MC)

1. Yelburga C. Anjanamurthy, DDS, Kushtagi

2. Shirahatti

A. Umesha, Sci-C, REC-Koppal

C. H. Mudagal, ADS, Gadag

3. Lingasugur

J. Justin Kumar, STA, REC-Koppal

S. Rajendra Kumar, ADS, Lingasugur

8. Maddur (MC)

1. Bevuru

2. Bidarakote

3. D Halasahalli

4. Gajanuru

D. Guruswamy, Sci-D, REC SU-Maddur

G. Manjunath, ADS, Channapattana

Madesh, SEQ, TSC, Koppal

Surendra  Murthy, SEO, TSC, D
Halasahalli

M. P. Umesh, ADS, Malavally
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5. Toresettahalli

Madesh, SEO, I/c, TSC, Toresettahalli

9. Mysuru (MC)

1. B R Koppalu

2. H D Kote

3. KR Nagar

4. T Narsipura

K. N. Madhusudhan, Sci-D, CSRTI-Mysuru

S. Siddaraju, ADS (in charge), KR Nagar

N. Mahesh Kumar Vage, ADS, S R Patna

C. R. Krishna, ADS, T Narasipura

C. Umesh, SEO, H D Kote

10. Ramanagara (MC)

1. Banniguppe

2. Kanakapura

3. Harohalli (KKP)

4. Doddalahalli

P. Saraswathi, Sci-D, RSRS, Kodathi

Kumarasubramanya, ADS, Ramanagara

Muthuraj, ADS, DOS, Kanakapura

11. Tumakur (MC)

;' T.u makur H. K. Hanumantharayappa, Sci-D, RSRS- Na.r simha Swammy, ADS, Tumkur
. Sira Kodathi Rajgopal, ADS, Sira
3. Y.N. Hosakote Nagaraj, ADS, Pavagada
MAHARASHTRA
1. Aurangabad (MC)
; ]Ba ehelg Ramprakash Sci-D, REC-Aurangabad X;:;tlf al\‘;[vc?}?itsel,)gl')g?fjlna
2. Satara (MC)
1. Satara Y. Humayun Sharief, Sci-D, REC-Baramati ngel;;aﬁfrzgizfgg S})V(\)/asiangll/
TAMIL NADU
1. Alangeyam (MC)
1. Alangeyam S.Kamaraj, Sci-C, RSRS-Salem A. Meenakshi Sundari, AIS, Alangeyam
2. Dindigul (MC)
1. Keeranur S. Vinu Kumar, AIS, TSC-Palani
2. Palani . o ,
3. Oddanchatiram A. Mahima Santhi, Sci-D. REC-S'nallur R. Jayapraba, AIS, TSC-Oddanchatiram
4. Sanarpatty A. Sivamani, AIS, TSC-Sanarpatty
3. Gobichettipalayam (MC)
1. Gobi M. Sangavi, IS, TSC-North Gobi
2. Pitchandampalayam Sivananjappa, AIS, TSC-South Gobi
3. Bhavani Usha, JIS, TSC-Bhavani
4. Anthiyur E. Rajalakshmi, Sci-D, REC-G’palayam Sathya, AIS, TSC-Bhavani
5. Annur Chandran, AIS, TSC-Annur
6. Dharapuram S. Muneeswaran, AlS, TSC-Dharapuram
7. Manurpalayam Mythili, AIS, TSC-Dharapuram
4. Krishnagiri (MC)
1. Bagalur S. Hemanandini, AIS, TSC, Bagalur
2. Kodiyalam
3. Berigai K. Jhansilakshmi, Sci-D, REC-Krishnagairi
4. Krishnagiri R. Ashok, TA, ADS, Krishnagiri
5. Dharmapuri R. Elangovan, AIS, Dharmapuri
5. Tenkasi (MC)
1. Srivilliputtur . o K V. Jeyalakashmi, AIS, TSC-Srivilliputtur
2. Adaikarl)apattinam A. Mahima Santhi, Sci-D. REC-S'nallur Palaz,/esammal, AIS,TSC-Adai'ala}:r))attinam
6. Udumalpet (MC)
1. Udumalpet S. Sundar, AIS, TSC-Udumalpet
2. Gudimangalam . . P. Geethapriya, AIS, TSC-Gudimangalam
3. Pollachi 8 P. Samuthiravelu, Sci-D, REC-Udumalpet R. Shobanr;, XIS, TSC-Pollachi 8
4. Pongalur R.Ramesh, AIS, TSC-Pongalur
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TELANGANA

1. Karimnagar (MC)

1. Karimnagar

D. V. K. Yadav, Sci-C, RSRS-Mulugu
G. Chalapathi, STA, RSRS-Mulugu
K. Praveen Kumar, Sci-D, RSRS-Mulugu

Muralidhar Reddy, DDS-Warangal
Yethinder, ADS
Anasuya, DDS-Khammam

2. Siddipet (MC)

1. Siddipet K. Praveen Kumar, Sci-D, RSRS-Mulugu Indrasena Reddy, ADS-Siddipet
Venkateswarlu, SO-Janagoan.
K. Laxmaiah, ADS-Nalgonda
Veera Kumar, ADS-Suryapet
Table 19.4: Particulars of CPP CDFs of NonCaptive Clusters for the year 2021-22
Clusters CSB DoS
MADHYA PRADESH

1. Hosahangabad

A. G. K. Daniel, Scit-D, REC-Hoshangabad

Lal Singh Narganwa, Field Officer

Navneet Gour, Jr Seri. Insp., H'gabad

Jagdish Vishwakarma, FO, Hoshangabad

MAHARSAHTRA
2. Akola P.B. Narwade, SDO, Akola
3. Buldana R.V. Kushwaha, Sci-D, REC-Amravati Narsingh B. Bowge, SDO, Buldana
4. Wardha Ajay V. Wasnik, SDO, Wardha
5. Nanded A J. Karande, Sci-D, REC-Parbhani A.V.Wakure,SDO, Nanded

6. Osmanabad

Ashok Jadhav Limabaji, Scientist D

Unit closed in May 2021

TELANGANA

7. Zaheerabad

S. Rajadurai, Sci-D, REC-Vikarabad

Indrasena reddy, SO, Zaheerabad

Performance of Clusters

During the period, south zone clusters produced 5832.82 MT of bivoltine raw silk against the

target of 5777.54 MT.
Table 19.5: Raw Silk Production in south zone clusters (2013 to 2022)
Year Target (MT) Pro[cli\;;%ion Achv. (%)
2013-14 1400.00 1420.90 101.49
2014-15 1944.00 2241.15 115.29
2015-16 2491.50 2772.09 111.26
2016-17 3100.00 3786.27 122.14
2017-18 3800.00 3905.35 102.77
2018-19 4560.00 4781.21 104.85
2019-20 5300.29 5054.50 95.36
2020-21 5819.94 5006.60 86.02
2021-22 5777.54 5832.82 100.96
Total 28415.73 28968.07 101.94
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Crop Performance

A total of 495.04 lakhs dfls were distributed to the farmers against the target of 547.93 lakhs with an
achievement of 90.35%. A total of 37656.50 MT bivoltine cocoons were produced with an average cocoon

Table 19.6: State wise bivoltine raw silk production for 2021-22

Raw Silk
State Target Achievement | Achievement
(MT) (MT) (%)
1. Andhra Pradesh 1507.69 1590.84 105.52
2. Karnataka 2161.00 1941.64 89.85
3. Maharashtra 233.50 369.92 158.42
4. Tamil Nadu 1607.31 1628.21 101.30
5. Telangana 142.15 159.89 112.48
6. Non-captive 125.88 142.31 113.05
Total/Avg. 5777.54 5832.82 100.96

yield of 77.30kg/100 dfls.

Table 19.7: State wise dfls distribution: target vs. achievement

State Dfls target No. of crops Dfls brushed | Achievement
(lakh) (lakh) (%)
1. Andhra Pradesh 140.00 54387 134.81 96.29
2. Karnataka 216.10 103346 175.70 81.31
3. Maharashtra 23.35 11487 28.97 124.05
4. Tamil Nadu 139.30 68341 129.23 92.77
5. Telangana 13.20 4778 13.00 98.45
6. Non-captive 15.98 6318 13.34 83.47
Total/Avg. 547.93 248657 495.04 90.35

Table 19.8: Average cocoon yield/100 dfls (kg) in captive and Non-Captive (N-C) clusters

# | State XI 2013- | 2014- | 2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021-
Plan 14 15 16 17 18 19 20 21 22
1 AP | 6156 | 66.69 | 66.68 | 6993 | 70.68 | 73.47 | 76.38 | 75.46 | 74.76 | 76.70
2 KA 62.73 | 65.83 | 65.23 | 66.74 | 67.49 | 67.62 | 66.05 | 66.37 | 68.68 | 71.83
3 KL - 76.45 | 7588 | 75.69 | 81.68 | 84.05 | 86.13 - - -
4 MP - 5293 | 5393 | 47.66 | 49.12 | 51.68 | 46.08 - - -
5 MH 60.73 | 63.26 | 63.49 | 62.51 | 65.47 | 66.07 | 66.45 | 71.08 | 78.44 | 83.01
6 TN 71.13 | 7446 | 7554 | 77.86 | 78.33 | 80.32 | 79.59 | 79.78 | 80.94 | 81.89
7 TS - - 65.08 | 66.11 | 70.62 | 70.89 | 68.08 | 67.35 | 71.65 | 79.97
8 N-C - - - - - - - 68.79 | 66.32 | 70.42
Average 6498 | 68.45 | 68.27 | 70.16 | 71.33 | 72.15 | 71.79 | 72.62 | 73.83 | 77.30
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Table 19.9: Performance of Mega clusters in Andhra Pradesh for the year 2021-22

bils Dfls distri- bfls. Cocoon yield Yield/ Rate/kg New plantation

Mega cluster target buted Achv. (ke) 100 dfls (Rs) No. of Area
(lakhs) (%) (kg) Farmers | (acres)
1. Atmakur 15.60 1398750 91.16 1029342.67 70.44 423.83 224 335.00
2. Chebrolu 13.90 930555 60.14 711916.00 80.05 383.17 166 336.25

3. Hindupur 37.10 3922590 105.73 2884044.17 74.44 473.38 1441 1803.00

4. K'durgam 18.70 1923900 102.88 1534874.27 75.14 460.54 352 587.00

5. Palamaner 54.70 5305152 96.99 4128302.00 80.33 492.77 2005 2965.85

Total/Avg. 140.00 | 13480947 96.29 10288479.11 76.70 446.74 4188 6027.10

Table 19.10: Performance of Mega clusters in Karnataka for the year 2021-22

bils Dfls distri- bfls. Cocoon yield Yield/ Rate/kg New plantation

Mega cluster target buted Achv. (ke) 100 dfls (Rs) No. of Area
(lakhs) (%) (kg) Farmers | (acres)
1. B’lore Rural 12.00 803208 66.54 562319 71.56 517.32 220 272.16
2. Bidar 10.00 595265 59.53 416844 7090 | 432.36 237 363.29
3. Ch’durga 35.05 2935230 86.57 2208347 74.58 | 458.92 782 | 1383.15
4. Haveri 25.70 2011849 78.28 1500262 76.00 | 427.39 424 | 600.90
5. Jamkandi 19.60 1299877 66.32 966704 7413 | 489.75 609 865.25
6. Kolar 29.40 2169115 78.40 1270721 65.36 | 488.34 1062 694.64
7. Koppal 13.25 1046525 78.98 745723 72.59 | 481.83 368 598.87
8. Maddur 13.35 1504597 | 112.70 1134453 73.17 | 495.95 314 | 346.92
9. Mysuru 18.10 1529652 84.51 1026855 67.29 | 482.67 95 152.50
10. Ra’nagara 13.05 1607296 | 122.25 1282835 77.66 | 483.68 1598 | 1605.09
11. Tumkur 26.60 2067739 78.57 1425142 67.79 | 46747 356 | 488.00
Total/Avg. 216.10 | 17570353 81.31 12540205 71.83 | 475.06 6065 | 7370.77

Table 19.11: Performance of Mega clusters in Maharashtra for the year 2021-22

Dfls o Dfls. . Yield/ New plantation
Mega cluster target Dﬂsuizs;rl- Achv. COCO((I)(H)Y feld 100 dfls RzEtReS/)kg No. of Area
(lakhs) (%) 5 (kg) Farmers | (acres)
1. Aurangabad| 17.35 2262700 | 130.41 1718372.00 84.31 520.64 246 |  246.00
2. Satara 6.00 633820 | 105.64 497670.55 78.83 | 450.33 199 209.00
Total/Avg. 23.35 2896520 | 124.05 2216042.55 83.01 | 485.48 445 | 455.00

Table 19.12: Performance of Mega clusters in Tamil Nadu for the year 2021-22

bfls Dfls distri- Dfls. Cocoon yield Yield/ Rate/kg New plantation

Mega cluster target buted Achv. (ke) 100 dfls (Rs) No. of Area
(lakhs) (%) (kg) Farmers | (acres)
1. Alangayam 10.60 1069605 | 100.91 840307.00 78.18 | 488.33 209 353.0
2. Dindigul 22.30 2371025 | 106.32 2011912.00 83.19 | 487.33 353 777.0
3. Gobi 32.80 3041977 94.98 2507035.00 82.73 | 496.83 158 313.3
4. Krishnagiri 30.25 2716198 93.76 2234531.50 82.26 | 481.00 439 780.0
5. Tenkasi 10.35 1028110 99.33 864751.00 81.13 | 472.25 170 342.5
6. Udumalpet 33.00 2696170 81.70 2211613.00 81.06 | 488.25 162 259.0
Total/Avg. 139.30 | 12923085 92.77 | 10670149.50 81.89 | 485.67 1491 2824.8
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Table 19.13: Performance of Mega clusters in Telangana for the year 2021-22

Dfls Dfls distri- Dfls. Cocoon yield Yield/ Rate/kg New plantation
Mega cluster target buted Achv. (kg) 100 dfls (Rs) No. of Area
(lakhs) (%) (kg) Farmers | (acres)
Karimnagar 6.60 646,650 | 97.98 537562.00 79.65 | 464.50 77 189.00
Siddipet 6.60 652925 | 98.93 543130.00 80.29 | 474.96 169 | 407.00
Total/Avg. 13.20 1299575 | 98.45 1080692.00 79.97 | 469.73 246 596.00
Table 19.14: Performance of Non-captive clusters for the year 2021-22
bils Dfls distri- bfls. Cocoon yield Yield/ Rate/kg New plantation
Cluster target buted Achv. (ke) 100 dfls (Rs) No. of Area
(lakhs) (%) (kg) Farmers | (acres)
Hoshangabad? 3.70 262000 | 70.81 96966.00 51.58 | 272.50 0 0.00
Akola,
Buldana, 5.00 444820 88.96 287060.50 73.88 | 437.68 324 330.00
Wardha?
Nanded? 3.00 182600 60.9 111954.00 69.75 511.78 224 | 225.00
Osmanabad?* 0.27 27750 | 100.00 54853.62 61.46 309.00 0 0.00
Zaheerabad3 4.00 416500 | 104.13 310080.00 78.27 | 488.92 86 161.00
Total 15.97 1333670 | 83.47 860914.12 70.42 294.50 634 716.00

1Madhya Pradesh; 2Maharashtra; 3Telangana; *unit closed during May 2021

New Plantation in clusters

More emphasis was given on horizontal expansion and 13,069 farmers were motivated to plant
improved varieties to an extent of 17,989.62 acres in the mega and non-captive clusters.

Table 19.15: New plantation details in Clusters and non-captive area for the year 2021-22

m-Kisan portal

New plantation

State No. of farmers | Area (acres)
Andhra Pradesh 4188 6027.10
Karnataka 6065 7370.77
Maharashtra 445 455.00
Tamil Nadu 1491 2824.75
Telangana 246 596.00
Non-captive 634 716.00

Total 13069 17989.62

A total of 56 SMS messages, covering 76,200 farmers over different states viz.,, Karnataka, Andhra
Pradesh, Telangana, Tamil Nadu, Maharashtra, Madhya Pradesh and other states were sent during the year
through m-Kisan portal.

Continuous/Other Activities

Extension Communication programmes (ECP)

During 2021-22 a total of 280 Extension Communication Programmes were conducted and sensitized
18,064 farmers. The main topics of ECPs covered are: Mites and thrips management, wider spacing/tree
mulberry; leaf roller and its control measures; awareness on use of rot fix; soil testing & its importance in
mulberry cultivation; INM practices for mulberry; IPM; integrated disease management practices;
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disinfection & hygiene in silkworm rearing; popularization of new silkworm hybrids; demonstration of
rotary mountages; mounting & spinning care, etc.

Table 19.16: Extension Communication Programmes conducted

ECP Events si A
Reshme Krishi Mela cum Exhibition 4 2023
Farmers Field day 42 3434
Awareness programme 113 8757
e e
Workshop / Seminars & Conferences 1 196
Other activities 8 435

Total 288 18064

Reshm Krishimela

Reshm Krishimela cum farmers’ workshops in coordination with Department of Sericulture covering
2023 farmers was conducted during 2021-22.

Table 19.17: Details of Reshme Krishi Melas conducted

Name of the centre Venue Date
CSRTI-Mysuru CSRTI Mysuru 19.03.2022
RSRS Ananthapur Penukonda 18.02.2022
RSRS Mulugu Kondannaguda 11.03.2022
RSRS Salem Theni 04.01.2022

Organization of virtual workshop

A Virtual Workshop was organized on 5th October, 2021 on Mites and Thrips Management under the
chairmanship of Dr. N. K. Krishna Kumar, DDG (Retd.), Horticulture. The scientific personnel of various
institutions /departments / Universities, DOS and representatives from farmers participated.

Seed Act Awareness Programme

An Awareness programme on Seed Act Regulations was organized by Regional Sericultural Research
Station, Salem in association with National Silkworm Seed Organization, Bengaluru at Salem on 07.12.2021
to enlighten the mulberry sector stake-holders viz., Registered Chawkie Rearers (RCRs), Registered Seed
cocoon producers (RSCPs) and Registered seed Producers (RSPs) of Tamil Nadu on the importance of Seed
Act Regulations. Totally 100 members including 17 RCRs, 52 RSCPs, 3 RSPs besides 28 CSB and DOS
officers/officials participated in the programme.

Technical workshop for Registered Chawki Rearers and Farmers

A Technical Workshop on New Technologies in Bivoltine Sericulture for Registered Chawki Rearers
RCRs and Farmers was organized by REC Udumalpet in association with National Silkworm Seed
Organization; Bengaluru at Pongalur on 07.03.2022 in which 81 farmers, 6 RCRs, 18 CSB and DOS officials
participated
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Publication of Sericulture Success Stories

A compilation depicting flourishing sericulturists titled “Sericulture Success stories” volume-III was
released during Krishimela conducted at CSRTI, Mysuru on 19.03.2022. The book is the collection of 69 (AP-
15, KA-28, MP-3, MH-11 and TN-12) progressive farmers narrating their saga of sericulture life and
appreciation on taking it as their way of life for sustainable livelihood.

Visitors’ Service

A total of 1032 Sericulture related personnel have visited the Institute during 2021-2022. Visitors
include Farmers, Students, Entrepreneurs, Departmental staff. Need based services were rendered to
Sericulture farmers visiting the Institute. Agriculture farmers were sensitized in all the activities of
Sericulture. Students of varied disciplines viz, Agriculture, Life sciences, Textiles, Horticulture,
Biotechnology etc., were explained about the activities of Institute. They were also explained with various
Entrepreneurship opportunities in Sericulture. Women farmers were encouraged to take up Sericulture for
their livelihood by highlighting the importance of Skill in Sericulture activities.

Category No. of Persons
Farmers 320
Students 669
Others 43

Total 1032

20. REGIONAL SERICULTURAL RESEARCH STATION (RSRS) - ANANTAPUR

In-Charge officer P. Sudhakar

Scientists 05

Technical staff 11

Administrative & Supporting staff | 05

Units Total area Mulberry
(acres) acreage

RSRS-Anantapur 40.73 3.52
REC-Rayachoti 5.00 2.50
RECSU-Bidar (KA) 11.33 4.50
REC-Vikarabad (TS) 5.50 2.50

Collaborative Research Projects/Programmes

RSRS Ananthapur and its nested units are involved in the following collaborative projects with the
main institute.

Project/Programme Unit

PIB 3632: Evaluation of superior triploid genotypes for yield and RSRS Ananathpur
adaptability under varied agro-climatic conditions (Apr. 2018-Feb. 2024)

PIE 13001 MI (AICEM Phase-1V): All India Coordinated Experimental Trial RSRS Ananathpur &
in Mulberry Phase-1V (Apr.-Mar. 2025) REC Rayachoti
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Continuous /other activities
Cluster Promotion Programme (CPP)

Bivoltine sericulture technologies were disseminated in 13 clusters in Andhra Pradesh State. 134.81
lakhs dfls of bivoltine hybrids were reared with an achievement of 96.29% against the target of 140.00
lakhs dfls and recorded the cocoon yield of 74.01 kg/100 dfls. The raw silk production achievement was
1582.84 MT against the target of 1507.69 MT with achievement percent of 104.98%.

Development of new mulberry plantation at Clusters

Unit Acres Farmers
Pathikonda 76 48
Bhimadole 55 30
Chebrolu 155 85
Vijayawada 126 51
Hindupur 763 577
Madakasira 1040 864

Extension communication programmes (ECPs)

Workshops, Group discussions, Awareness Programmes, Field Days, Farmers Days and Exposure
visits were conducted by RSRS, Anantapur and its nested units for transfer of technologies developed by
main institute and are fine tuned.

Table 20.1: Extension communication programmes conducted by RSRS Ananthapur and nested units

Technology Awareness Field Day Resham Krishi Mela
Demonstrtion Programmes
Centre
Prog Far Prog Far (No) Prog Far Prog Farmers
(No) (No) (No) (No) (No) (No) (No)
RSRS-Anantapur 6 156 8 693 6 619 1 503
REC-V.Kota 4 102 7 608 - - - -
REC-Eluru 4 80 2 164 - - - -
REC-Rayachoty 4 107 4 236 - - - -
REC-SU Bidar 4 157 4 296 - - - -
Total 22 602 25 2012 6 619 1 503

Resham Krishimela/Farmers’ workshop

Resham Krishimela was conducted at Palamaneru on 18.02.2022. 503 participants including farmers,
DOS staff, CSB officials, Sri Mallarapu Naveen, Sub- Collector, Penukonda, Smt. C. Aruna Kumari, Additional
Director of Sericulture, Govt. of AP, Dr. S. Purusotham, Scientist-D, Dr. N.G. Salvaraju, Scientist-D, CSRTI,
Mysore and Smt. C. Padmamma, Joint Director of Sericulture, Anantapur participated in the workshop.

Table 20.2: Training Programmes under Capacity Building and Training [Farmers Skill Training (FST)]

Unit No. of programmes No. of benificiaries
RSRS-Anantapur 6 150
REC-V.Kota 1 20
REC-Eluru - -
REC-Rayachoty 1 20
REC SU-Bidar (KA) 1 10

Total 9 200
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AIB 01009 MI: Evaluation of new Bivoltine Silkworm hybrid TT21 X TT56 at farmers level for
authorization and commercial exploitation

K.P. Kiran Kumar

Table 20.3: OFT details of RSRS, Anantapur

Hybrid DFLs Yield/100 dfls Rate/1Kg
TT21 x TT56 4000 70.25 725
Radio/ TV programmes

RSRS Ananthpur participated in 04 radio programmes for the benefit of sericulturists as part of
technology dissemination.

Revenue generation

Unit Amount (Rs.)
RSRS-Anantapur
REC-Rayachoti 60,675

21. REGIONAL SERICULTURAL RESEARCH STATION (RSRS) CHAMARAJANAGARA

In-Charge officer T. Sivasubramonian
Scientists 02
Technical staff 03
Administrative/Supporting staff | 01
Units Total area Mulberry
(acres) acreage
RSRS- Chamarajanagara 14.02 7.80

Transfer of Technology

Under the ToT programme 3 rearings were conducted with differernt improved breeds and 2 seed
crop rearings of S8 and MV1.

Table 21.1: Rearing performance of new hybrids

Yield/ ERR
Season Race Dfls 100 dfls By.No By.wt | SCW(g) | SSW(g) DR%
(kg) (keg)

Apr.’21 | MV1xS8 15 96.66 9657 18.025 | 1.865 0.391 20.96
ICB29 x S8 10 80.00 8385 | 15.120 | 1.800 0.376 20.88
ICB29 x CSR2 10 75.00 9025 | 14.410 | 1.596 0.321 20.17
PM x CSR2 15 83.00 9675 | 15.720 | 1.626 0.329 20.23

Total/Avg. 50 84.12
Dec. 21 | MAS1xS8 10 60.00 8646 13..10 1.50 0.285 19.00
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MASS5 x S8 10 71.00 9056 14.48 1.60 0.295 18.43
MAS5 x BM2E 10 75.00 9955 15.53 1.56 0.290 18.58
MAS1 x BM2E 10 65.00 8448 13.78 1.63 0.340 20.85
MAS1 x CSR2 10 59.00 8427 12.73 1.51 0.290 19.20
MASS5 x CSR2 5 64.00 8495 13.08 1.54 0.310 20.12
PM x CSR2 5 30.00 4095 6.34 1.55 0.285 18.38
MV1x S8 10 39.80 4742 7.20 1.52 0.290 19.07
Total/Avg. 70 59.54
Feb.22 | MAS1 x CSR2 9 54.44 8002 10.57 1.32 0.23 17.42
MAS1 x S8 9 58.8 9183 11.39 1.24 0.21 16.93
MAS1 x BMV1 9 61.11 9175 11.65 1.27 0.21 16.53
MAS3 x CSR2 9 56.66 9571 12.54 1.31 0.23 17.55
MAS3 x BMV1 9 46.66 8017 1067 1.33 0.23 17.29
MAS3 x BM2 9 61.11 9620 12.70 1.32 0.24 18.10
MV1x S8 9 46.66 8062 10.24 1.27 0.23 18.11
PM x CSR2 9 50.00 8193 10.33 1.26 0.20 15.87
Total/Avg. 72 54.44

Table 21.2: Rearing performance of S8 and MV1 seed crop

Yield Yield/ ERR
Season Race Dfls (k) 100 dfls By.No By.wt | SCW (g) | SSW (g) SR%
(kg) ' (kg)
Jun-21 | S8 30 85.20 25.56 9144 14.99 1.64 0.330 20.24
MV1 30 55.00 16.55 7836 11.13 1.42 0.270 19.01
Oct-21 | S8 25 61.2 15.3 6847 11.22 1.64 0.34 20.73
MV1 35 58.6 20.5 8606 12.65 1.47 0.28 19.04

Extension Communication Programme

Two Enlightenment Programmes, 6 Farmers Field Day and 2 Awareness Programmes covering 561
farmers were conducted by RSRS, Chamarajanagar.

Farmers Skill training programme
77 farmers were trained under Farmers Skill Training Programme in three batches.
Farm rearing
312 dfls were reared in the farm in five rearings and recorded an average yield of 64.48 kg/100 dfls.

Revenue generation

Particulars Amount (Rs)
Mulberry seed cuttings 675.00
Sale of Cocoon 25484.00

Total 26159.00
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22.REGIONAL SERICULTURAL RESEARCH STATION (RSRS) - KODATHI

In-Charge officer

S.B. Kulkarni, Scientist-D

Scientists

03

Technical staff

04

Administrative/Supporting staff | 01

. Total area Mulberry
Units
(aces) acreage
RSRS-Kodathi 66.90 5.00
REC-Chitradurga 7.00 241
REC-Madivala 8.00 3.50
REC-Koppal 8.00 1.50

Collaborative Research Projects/Programmes

Project/Programme

Unit

PIB 3632: Evaluation of superior triploid genotypes for yield and adaptability

under varied agro-climatic conditions (Apr. 2018-Feb. 2024)

RSRS-Kodathi

PIE 13001 MI (AICEM Phase-1V): All India Coordinated Experimental Trial in
Mulberry Phase-IV (Apr. 2019-Mar. 2025)

RSRS-Kodathi &
REC-Madivala

AIE 06002MI : Evaluation of selected bivoltine - for tolerance to high
temperature and low humidity Collobarative project with CGSRC, Hosur

REC-Chitrdurga

On -Farm Trials (OFTs)

Table 22.1: Popularization of new hybrids

Yield/
: No. of No. of Rate/kg Total
Centre Hybrid Dfls farmers 10((1)(;1)ﬂs (Rs) yield (kg)
REC Chitradurga TT21x TT56 27000 108 68.20 - 18410
G11xG19 7500 14 75.99 408.00 1687
REC Madivala
MV1 x S8 10500 42 73.90 548.31 7609
Total/Avg. 45000 164 71.57 478.15 27706

Cluster Promotion Programme

Bivoltine sericulture technologies were disseminated in 11mega clusters across Karnataka. A total of
175.7 lakh dfls were distributed in mega clusters and harvested an average cocoon yield of 71.83 kg / 100

dfls.

Extension communication programmes

A total of 29 technology demonstrations, 05 Field Days and 13 Awareness programmmes were

conducted in all clusters covering 3019 farmers. 09 success stories were published.
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Capacity Building Farmers Training Programme [FST]

Table 22.2: Capacity Building Farmers Training Programme [FST]

Centre Benificiaries
RSRS-Kodathi 58
REC-Chitradurga 45
REC-Koppal 39
REC-Madivala 393*

Total 535

*in coordination with KVK & DoS, Kolar
Farmers Training at SRCs

During the year 2021-22, RSRS and its nested units carried out trainings at two Sericulture Resource
centers. At B.G Kere & B.S. Doddi, 258 farmers were trained in five batch and under FST 142 farmers were

trained.

Revenue generation

Table 22.3: Revenue generation (in Rs.) at RSRS Kodathi

Name of thetems Klstsiitshi Chitljftfurga Malfi];:\(/:ala REC, Koppal Total
Sale of Mulberry leaf 13442 - 17840 - 31282
Sale of Saplings cutting 2273 - - - 2273
Sale of cocoons 1665 25854 - - 27519
Sale of Earth worms 800 - - - 800
Chawki worms/others - - - 27000 27000
Others - - 3540 - -
Total 18180 25854 21380 27000 88874
Other activities

In the 30 acres of RSRS, different species of forest trees were maintained.

23. REGIONAL SERICULTURAL RESEARCH STATION (RSRS), MULUGU

In-Charge officer Praveen Kumar K, Scientist-D

Scientists 03

Technical staff 04

Administrative/Supporting staff | 04

Units Total area Mulberry

(acres) acreage

RSRS-Mulugu - -

REC-Vikarabad 5.31 2.50
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Collaborative Projects

Project/Programme Unit

PRP 01015 SI: Identification, evaluation and inclusion of potential antagonistic | RSRS-Mulugu
microbes in Integrated Root Rot Disease Management in Mulberry
AIB 01009 MI: Evaluation of new bivoltine silkworm hybrid TT21 X TT56 at | RSRS-Mulugu
farmers level for authorization and commercial exploitation
PIE 13001 MI (AICEM Phase-IV): All India Coordinated Experimental Trial in | REC-Vikarabad
Mulberry Phase-IV

Capacity building Programme
Trained 226 beneficiaries in 7 batches with an expenditure of Rs. 7, 28,715.00

Extension Communication Programmes

No. of No. of No. of No. of
Programme Programmes farmers Programmes farmers
RSRS-Mulugu REC-Vikarabad
Farmers Field Day 6 561 - -
Awareness Programmes 2 145 4 394
Tech. Demon./Enlightenment 2 46 4 149
Resham Krishimela 1 728 - -
Total 11 1480 8 543

Cluster Promotion Programme

Maintained two mega clusters and one non-captive cluster in Telengana and bivoltine sericulture
technologies were disseminated to the farmers. A total of 15.58 lakh dfls were distributed and recorded an
average cocoon yield of 77.6 kg/100 dfls

Revenue generation

Amount(Rs)
Particulars RSRS- REC- Total (Rs.)
Mulugu Vikarabad
Mulberry seed cuttings 238.00 - 238.00
Sale of Cocoon - 69790.00 69790.00
Others - 5500.00 5500.00
Total 238.00 75290.00 75528.00

24. REGIONAL SERICULTURAL RESEARCH STATION (RSRS) - SALEM

In-Charge officer N. Dhahira Beevi
Scientists 07

Technical staff 09
Administrative & supporting staff | -
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. Total area Mulberr
Units (aces) acreagey
RSRS-Salem 20.00 3.40
REC-Krishnagiri 2.77 2.50
REC-Samayanallur 2.62 0.60
REC-Gobichettipalayam - -
REC-Udumalpet - -

On-going Research Projects

PIN 01018 SI: Effect of Potassium Mobilising Bacteria Frateuria aurentia on growth and

development of mulberry (Nov. 2020-Oct. 2022)

N. Dhahira Beevi and S. Kamaraj

Objective

» To study the influence of potassium mobilizing bacteria with graded levels of potassium on

growth and leaf yield of mulberry

= Reduce the cost of cultivation by curtailing the chemical fertilizer application

= Conserving the soil sustainability by applying eco-friendly biological agents

Farmer’s field were identified and experiment was laid out in field having V-1 and G-4 mulberry
varieties with 7 treatments. Completed six crops and quantitative and qualitative parameters were

recorded. Soil samples were collected for estimation of ‘K’ fractions and microbial colonies.

Table 24.1: Effect of Frateuria aurentia on plant growth parameters in V1 mulberry variety

Total
Treatment Plan(t:C r};Slght Shoc()(t:rls)ngth Le/a}f ;7/13((1) {) kg K-cg;)’;ent chclgrrli)gr}llglll

(mg/g)

T1 150.13 125.15 7,062 1.685 2.16
T2 165.66 131.14 10,834 2.118 3.52
T3 166.64 137.40 10,566 2.262 3.93
T4 164.95 137.55 10,902 2.293 3.74
T5 157.80 135.91 10,212 2.18 3.24
T6 162.46 132.34 9,297 1.929 3.28
T7 159.71 123.02 8,737 1.746 3.06
CD at 5% 2.11 2.72 247 0.047 0.113
SE(m) 0.68 0.87 79.26 0.015 0.036
SE(d) 0.96 1.24 112.09 0.021 0.051
C.V. 0.73 1.15 1.42 1.293 1.921
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Table 24.2: Effect of Frateuria aurentia on plant growth parameters in G4 mulberry variety

Total
Treatment Plant height Shoot length | Leafyield/kg K-content (%) chlorophyll

(cm) (cm) /ha/crop content

(mg/g)
T1 125.27 82.15 7,384 1.443 1.48
T2 140.343 89.87 10,073 1.789 2.75
T3 139.518 89.21 10,007 1.916 3.23
T4 142.607 92.13 10,027 1.932 3.28
T5 131.235 86.61 9,723 1.772 2.49
T6 134.932 88.09 9,315 1.638 2.52
T7 130.552 81.83 7,986 1.764 2.27
CDat5% 3.292 1.01 178 0.021 0.109
SE(m) 1.057 0.32 57 0.007 0.035
SE(d) 1.494 0.46 80.88 0.01 0.050
C.V. 1.357 0.64 1.08 0.676 2.358

Collaborative Research Projects/Programmes

Name of the unit
REC Krishnagiti

Project/programme
PIE 13001 MI (AICEM Phase-1V): All India Coordinated Experimental Trial in
Mulberry Phase-IV (April 2019 - March 2025)

On-Station Trials
1. Validation of Chawki Feed Supplement Formulation

On-farm trials were conducted for chawki feed supplement formulation (CFSF) evaluation in the
commercial chawki rearing centers of Tamil Nadu during the rainy, winter, and summer seasons with
FC1xFC2 silkworms. The CFSF was evaluated for chawki parameters such as larval growth (weight of 100
no), percentage of missing and unequal larvae and disease incidence during the second moult. Later, cocoon
parameters were compared and the results are given in the Table 24.3.

Rainy season trial was held at Amman CRC and Manupatty Village in October and November 2021
with 500 dfls for the control and 500 dfls for the CFSF treatment. Significant difference was noted in missing
larvae % and under sized larvae % (2.418%, 3.921% in control and 0.569%, 1.541% in CFSF treatment
respectively) in chawki rearing. Significant difference was noted in shell % (20.33% in control, 21.13% in
CFSF treatment) also.

Winter season trial was held at Akaram CRC, Pongalur with @ 500 dfls of CFSF and control during
January and February 2022. Significant difference was noted in missing larvae % and under sized larvae %
(2.152%, 2.852% in control and 0.113%, 0.808% in CFSF treatment respectively) in chawki worms.
Significant difference was noted in single shell weight and yield /100 dfls (0.389 g, 80.495 kg/100dfls in
control, 0.415 g, 83.308 kg/100 dfls in CFSF treatment) in late age rearing.

Similarly, the CFSF was assessed during the summer season (March-April 2022) with 500 dfls treated
and control at Sankar CRC, Jaliyur and 2000 dfls of treated at Amman CRC. Significant difference was noted
in missing larvae % and under sized larvae % (2.550%, 2.210% in control and 1.033%, 1.129% in CFSF
treatment respectively) in chawki rearing. Also significant difference was noted in pupation rate and yield
/100 dfls (86.996%, 69.03 kg/100 dfls in control, 89.239%, 72.465 kg/100 dfls in CFSF treatment) in late
age rearing.
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Table 24.3: Evaluation of CFSF in commercial CRCs of Tamil Nadu

Particul Chawki performance Late age and cocoon parameters
ars
Weig :
htof | Miss-ing [iinzi?ir V\éfgllg(f)lt Shell Pup. Yield/ Cocoon
100 Larvae larvae larvae SCW (g) | SSW (g) (%) rate 100 dfls rate
larvae | (%) u 0 (%) (kg) (Rs.)
(@) 0) (g)
Rainy season (@ 500 dfls each batch)
Control | 3.141 | 2.418+0 | 3.921 41.11 1.934 0.394 20.33 90.96 81.39 377.5
+0.202 | .013 +£0.065 | +x1.213 | £0.057 +0.015 | £0.269 | £0.922 | £0.935 | £26.29
CFSF | 3.123 | 0.569 1.541 41.325 | 1.95 0.412 21.126 | 91.132 | 84.74 392.20
treated | £0.086 | £0.023 +0.062 | x0.725 | £0.046 +0.012 | £0.461 | £0.691 | +2.730 | +13.198
(0.850) | (0.0001) | (0.0001) | (0.702) | (0.638) | (0.069) | (0.013) | (0.088) | (0.030)* | (0.296)
NS * * NS NS NS * N NS
Winter season (@ 500 dfls each batch)
Control | 3.087 | 2.152 2.852 41.664 | 1.881 0.389 20.694 | 91.487 | 80.495 | 795
(0.036) | £0.010 | £0.076 | £0.243 | +0.058 +0.016 | £0.296 | +1.169 | +0.935 | +64.031
CFSF 3.101 | 0.113 0.808 42.437 | 1.985 0.415 20.882 | 91.796 | 83.308 | 825
treated | £0.038 | £0.005* | £0.009 | £0.393 | +0.089 +0.028 | £0.531 | £1.439 | £0.662 | +33.166
NS * NS NS * NS NS * *
Summer season (500 dfls control and 2500 dfls CFSF treated)
Control | 3.005 | 2.550 2.210 41.532 | 1.808 0.387 21.461 | 86.996 | 69.03 657
(0.091) | £0.242 #0.076 | £0.599 | £0.050 +0.015 | #0.341 | £3.861 | +0.602 | +17.785
CFSF 3.048 | 1.033 1.129 42.200 | 1.912 0.418 21.864 | 89.239 | 72.465 | 658
treated | £0.065 | £0.368* | £0.200 | £0.590 | £0.042 +0.010 | #0.166 | *2.036 | +6.00 +15.899
* NS NS NS NS * * NS
Each value is the mean +SD of five separate observations, *Significant at 0.05% level (P value <0.05) NS- Non
Significant

Continuous/other routine activities
Silkworm disease survey

The survey was conducted under the continuous programme, Silkworm Disease Monitoring of Seed
and Commercial Crop Rearing of South Indian States. Disease survey data from 10 selected farmers’ rearing
(in each CPP cluster) was collected and uploaded in the website seriDM.

Extension Communication Programme (ECPs)

Table 22.4: Extension Communication Programmes

Centre Farmers day Awareness Technology Success stories Resham
programme demon. krishimela

RSRS-Salem 7 (649) 3(250) 2 (44) 4 1(226)
REC-Krishnagiri - 5 (459) 4 (118) 3
REC-Samayanallur 3(243) 11 (728) 4 (104) 4
REC-Udumalpet - 4 (402) 4 (84) 3
REC-Gobi - 4 (327) 4 (95) -

Total 10 (895) 27 (2116) 18 (445) 14 1(226)

Note: Figures in parenthesis denotes number of beneficiaries
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Resham Krishi Mela cum Workshop

Resham Krishi Mela was conducted at Theni on 04-01-2022. Thiru K.V.Muralidharan, I.A.S.District
Collector, Theni, Tmt.K.Santhi,l.A.S., Director of Sericulture, Govt. of Tamil Nadu, Salem, Dr. Babulal, Director
CSR&TI, Mysuru , Thiru. B. Sathishkumar, District Development Manager, NABARD, Theni, Thiru.
P.Murugan, RDD, Madurai, Thiru. M Ganapathi, ADS, Theni, besides 226 Sericulturists from Theni district,
Scientists / Staff of Central Silk Board and Officers / Officials of Department of Sericulture, Tamil Nadu
participated in the Mela.

Seed Act Awareness Programme

An Awareness programme on Seed Act Regulations was organized by RSRS, Salem in association with
National Silkworm Seed Organization, Bengaluru on 07.12.2021 to enlighten the mulberry sector
stakeholder’s viz., Registered Chawkie Rearers (RCRs), Registered Seed cocoon producers (RSCPs) and
Registered seed Producers (RSPs) of Tamil Nadu on the importance of Seed Act Regulations. 100 members
including 17 RCRs, 52 RSCPs, 3 RSPs besides 28 CSB and DOS officers/officials participated in the
programme.

Technical workshop for Registered Chawki Rearers and Farmers

A Technical Workshop on New Technologies in Bivoltine Sericulture for Registered Chawki Rearers
RCRs and Farmers was organized by REC, Udumalpet in association with National Silkworm Seed
Organization, Bengaluru at Pongalur on 07.03.2022 in which 81 late age rearers, 6 RCRs, 18 CSB & DOS
officials participated.

Transfer of Technology Programme

Table 24.5: Sericulture Technologies undertaken under Transfer of Technology Programme

Centre Rot Fix (kg] G2 (ac) G4 (ac) RC1 (ac) V1 (ac) Serifit
RSRS-Salem 14 (7) 700 (1) 5.5 (4) 255 (2) 670 (6) -
REC-Gobi 1625

) ) ) ) ) (812)

REC-Udumalpet - - - - - -
REC-Samayanallur - - - - - -
REC-Krishnagiri 15204

(3)

Values in parentheses denote number of farmers covered.

Cluster Promotion Programme

Bivoltine sericulture technologies were disseminated in 6 mega clusters and 1 potential cluster across
Tamil Nadu. A total of 129.23 lakh Dfls and 3.364 lakh Dfls were distributed in mega and potential clusters
and harvested an average cocoon yield of 81.89 and 80.08 kg / 100 dfls respectively.

Capacity Building Farmers Skill Training Programme [FST]
Table 24.6: Capacity Building under Farmers Skill Training Programme [FST]

Name of the Prog. Farmers Male Female SC ST OBC Gen.
Centre (No.)
RSRS-Salem 4 85 57 28 8 15 19 43
REC-Krishnagiri 4 51 46 5 1 0 19 31
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REC-Samayanallur 2 50 48 2 15 - - 35
REC-Gobi 3 50 23 27 - - 17 33
REC-Udumalpet 4 50 42 8 3 2 - 45

Total 17 286 216 70 27 17 55 187

Sericulture Resources Centres (SRC)

Sericulture Resource Centres at Manupatty, Udumalpet mega cluster (REC, Udumalpet) & Maangadu,
Alangudi potential cluster (REC-Samayanallur), conducted each 5 batches of Sericulture training in co-
ordination with the lead farmers and 251 farmers were trained on new sericulture technologies in mulberry
cultivation & silkworm rearing.

Table 24.7: Training Programmes conducted by SRCs

Name of the Name of the SRC No. of No.of Expenditure
farmers Male Female
Centre Owner/cluster batches : (Rs.)
trained
REC- Sri Ponnusamy, 97 29
Udumalpet Manupatty, Udumalpet > 126 (Gen) (Gen) 45000.00
: : . 116 9
L el Sahean 5 15| (Gentio | Gens, | 500000
Y gadu, Alang SC-6,) SC-1)
Total 10 251 213 38 90000.00
Mass multiplication and distribution of Bio-control Agents
Name of the Units supplied No. of
Biocontrol agents PP Farmers
Acerophagus papayae
(1 unit=250 nos.) 416 104

Centre for Higher Studies in Botany and Sericulture, RSRS, Salem

Periyar University, Salem has recognized RSRS, Salem as a Centre for Higher Studies in Botany and
Sericulture for pursuing M.Phil. & Ph.D., and the following students are pursuing Ph.D. programme.

Name of the
candidate Name of the Year of Topic of Research

Sarvashri / Smt. Guide Joining
G. Punithavathy* | Dr. D. S. Chandrashekar | 2008 | Studies on evaluation and selection of elite

Scientist-D (Rtd) bivoltine hybrids (Bombyx mori L.) suitable

for non traditional areas of Tamil Nadu.
E. Rajalakshmi* | Dr. N. Sakthivel 2013 Studies on identification of new foundation
Scientist-D crosses and double hybrids of bivoltine

Bombyx mori L under semi-temperate
conditions of Nilgiris.

T. S. Manoj Dr. N. Dhahira Beevi 2019 Studies on supplementation of organic inputs
Scientist-D vis-a vis reduction of chemical fertilizers in G-4
mulberry variety (Morus spp.).
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M. Devamani Dr. N. Dhahira Beevi 2019 Effect of micronutrient application on growth
Scientist-D and yield of mulberry.

A. Abdul faruk Dr. S. Balasaraswathi 2018 Studies on economic impact of cocoon
Scientist-D production by sericulturists through training.

* Thesis submitted and viva-voce awaited

25. LECTURES, WEBINARS, VIDEO OR RADIO-TALKS DELIVERED

Lecture

Topic Organized by Date Name
Package of practices for mulberry cultivation and | SSPC, Ramanagara 20-07-2021 P Saraswathi
disease management
Management of mites & thrips in mulberry Eglljuf(olar, at Tamaka, 18-08-2021 JB Narendra Kumar
Management of mites &thrips in mulberry KVK Chintamani 31-08-2021 JB Narendra Kumar
Management of Mites &Thrips in Mulberry Eglle(i;(olar, at Tamaka, 21-09-2021 JB Narendra Kumar
Management of mites & thrips in mulberry DoS, Bangarpet, at .Sllk 07-10-2021 JB Narendra Kumar

Farm, Kuppanahalli
Management of mites & thrips in mulberry gjgagﬁ"s Vemagal, at 11-10-2021 JB Narendra Kumar
Pest management in mulberry KVK Kolar, at Tamaka 26-10-2021 JB Narendra Kumar
Management of pests in chawki mulberry SSPC, NSSO, at 27-10-2021 JB Narendra Kumar
gardens Chintamani
Disinfection and hygienic conditions for bivoltine | DoS, Ramanagara at 27-10-2021 P Saraswathi
silkworm rearing & Package of practices for Devisiddaiahnadoddi
mulberry cultivation
Management of insect and non-insect pests of KVK Kolar, at Tamaka, 28-10-2021 JB Narendra Kumar
mulberry Kolar
Mulberry cultivation practices and silkworm DoS, Lingasugur, at STC, | 08-11-2021 ] Justin Kumar
rearing technology Kesretti Farm
Management of insect and non-insect pests of DoS, Malur, at Tekal 04-12-2021 JB Narendra Kumar
mulberry
Mulberry cultivation practices, disinfection & DoS, Lingasugur, at STC, | 06-12-2021 ] Justin Kumar
hygine in silkworm rearing Kesretti Farm
Management of insect and non-insect pests of DoS, Bangarpet, at 07-12-2021 JB Narendra Kumar
mulberry Kuppanahalli
IPM of insect pests of mulberry KVK Kolar, at Tamaka 16-12-2021 JB Narendra Kumar
Management of leaf roller, thrips and mites KVK Kolar, at Muthanur | 23-12-2021 JB Narendra Kumar
Mulberry cultivation practices, disinfection and DoS, Lingasugur, at STC, | 10-01-2022 ] Justin Kumar
hygine in silkworm rearing Kesretti Farm
Mulberry cultivation practices, disinfection and DoS, Lingasugur, at STC, | 07-02-2022 ] Justin Kumar
hygine in silkworm rearing Kesretti Farm
IPM of insect pests of mulberry KVK Kolar, at Tamaka 10-02-2022 JB Narendra Kumar
Webinar

Topic Organized by Date Name
IPM of major pests of mulberry KVK-Kolar 26-05-2021 JB Narendra Kumar
IPM in mulberry KVK-Ramanagara 02-06-2021 S Mahiba Helen
Mulberry diseases and their management KVK-Chintamani 04-06-2021 GS Arunakumar
Improved sericulture technology for production KVK-Mandya 16-06-2021 Dayananda
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of quality bivoltine cocoon

Insect & non-insect pests of mulberry and their KVK-Mandya 18-06-2021 JB Narendra Kumar

management

Mites and Thrips Management in mulberry CSRTI-Mysuru 05-10-2021 S Mahiba Helen
Radio Talk

: . Date of
Topic Organized by broadcast Name

Bivoltine sericulture & commercially viable by- All India Radio, Ooty 03.12.2021 & | V Vijay

products, under Thotamum Thozhilum - in two 10.12.2021

parts

Integrated root rot disease management in All India Radio, Mysore | 16.01.2022 GS Arunakumar

mulberry

Sericulture practice during the Summer Season All India Radio 21.04.2021 KP Kiran Kumar

Disease and pest management in Mulberry All India Radio 13.08.2021 KP Kiran Kumar

garden

Disease and pest management in Silkworm All India Radio 15.11.2021 KP Kiran Kumar

rearing

Soil health and Fertilizer application in mulberry | All India Radio 11.03.2022 KP Kiran Kumar

gardens

26. CONFERENCES, WEBINARS, WORKSHOPS ATTENDED

Conference/Webinar/Workshop Organized by Date Name
Mulberry cultivation and silkworm Silk Association of India, | 08.05.2021 A Umesha
rearing management during rainy Bengaluru
season
Entrpreunial opportunities in Faculty of Agriculture, 20.05.2021 N Dhahira Beevi,
sericulture Annamalai University, R Meenal

Chidambaram
Integrated root grub managementin | ICAR-KVK, Kandali, 24.05.2021 A Umesha
mulberry Hassan
Integrated pest management in ICAR-KVK, Kolar & DOS, | 26.05.2021 JB Narendra Kumar,
mulberry Tumkur A Umesha
Improved sericulture technology for ICAR-KVK, Kolar & DOS, | 27.05.2021 A Umesha
bivoltine cocoon production to Kolar
increase farmers’ returns
Soil fertility management and ICAR-KVK, Chintamani, | 29.05.2021 A Umesha
improved mulberry cultivation & REC, Madiwala
practices
Improved mulberry cultivation ICAR-KVK, Ramanagara | 02.06.2021 A Umesha
practices & IPM in mulberry
Mulberry diseases and their ICAR-KVK, Chintamani, | 04.06.2021 A Umesha,
management Kolar & REC, Madiwala GS Arunakumar
Improved cultivation practices for ICAR-KVK, Chintamani, | 07.06.2021 A Umesha
sustainable mulberry production DoS, Bangarpet & REC,

Madiwala
Strategies for production of quality Silk Association of India, | 12.06.2021 A Umesha
cocoon & raw silk Bengaluru
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Improved sericulture technology for ICAR-KVK, Chintamani, | 16.06.2021 Dayanand,
production of quality bivoltine DoS, Kolar & REC, A Umesha
cocoon Madiwala
[PM in mulberry ICAR-KVK, Mandya 18.06.2021 JB Narendra Kumar,
A Umesha
Silkworm diseases and their REC, Madiwala 25-06-2021 A Umesha
management ICAR-KVK, Kolar & DoS,
Kolar
Agri-enterprises for livelihood Sri Padhmavathi Mahila | 05.07.2021to | A Umesha
security & rural development Visva Vidyalayam, 10.07.2021
Tirupati
International webinar on slkworm as | Dep. of Studies in 15.07.2021 A Umesha
a model for drug development Sericultural Science,
UoM, Mysuru
Drip irrigation and fertigation in Silk Association of India, | 14.08.2021 A Umesha
mulberry Bengaluru
Sericulture extension management Silk Association of India, | 11.09.2021 A Umesha
activities Bengaluru
Mites and thrips management CSRTI-Mysuru 05.10.2021 196 scientists/Staff
of CSB/DoS
Management of muscardine disease Silk Association of India, | 16-10-2021, A Umesha
in silkworm Bengaluru 11-12-2021
A socio economic assessment of Central Silk Board 20.12.2021to | NG Selvaraju
sericulture technology 23.12.2021 M Muthulakshmi
R Mattigatti
National workshop soil and water ANGRAU, Bapatla 04.12.2021to | Dhaneshwar Padhan
management for climate smart crop 08.12.2021
production
National webinar on conservation Rajasthan College of 17.02.2022 Dhaneshwar Padhan
agriculture in India: Myths, realities Agriculture, Rajasthan
and way forward
Managing agro-chemicals for crop Society for fertilizers 25.02.2022to | R Mahesh
and environmental health and environment 26.02.2022 Dhaneshwar Padhan

27. HUMAN RESOURCE DEVELOPMENT

Training programme Organized by Date Name & Designation
Extension management approaches MANAGE, Hyderabad 15.06.2021 to Dhaneshwar Padhan
for promotion of sericulture industry 18.06.2021
Molecular data analysis through bio- | Acharya N.G. Ranga 01.11.2021 to Manjappa
informatics tools Agricultural University, 10.11.2021

S.V. Agricultural College, (7 days)

Tirupati
Advances in agricultural water Centre for Water 15.11.2021 to R Mahesh
management under changing climate | Resources Development 25.11.2021

and Management,

Kozhikode, Kerala
Waste management in sericulture Extension Education 23.09.2021 SM Hukkeri

Institute
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Min of Agriculture
Govt. of India, Hyderabad
Hands-on Training on Physical Central Office, CSB, B’lore 03.08.2021 Dayananda
Verification of Training Centres at CSRTI-Mysuru K Praveen Kumar
under SAMARTH Scheme TS Sivasubramonian
Y Srinivasulu
SM Hukkeri
KN Madhusudan
A Umesha
Vinod Kumar Yadav
GS Arunakumar
L Satish
Manjappa
Hands-on-Training on Application of | CSRTI-Mysuru 07.03.2022 to 35 scientists of CSRTI-
Statistical Tools in Sericulture 08.03.2022 Mysuru
Improved Bivoltine Sericulture CSRTI-Mysuru 21.10.2021 to G Papaiah
Technilogy (STEP Trg) 22.10.2021 Niranjanmurthy
BK Narayanaswamy
Improved Bivoltine Sericulture CSRTI-Mysuru 16.11.2021 to NK Murthy
Technilogy (STEP Trg) 17.11.2021
Technological advancement in CSRTI-Mysuru 02.03.2022 to AP Raghavendra
sericulture and extension 03.03.2022
approaches
28. PATENTS & COMMERCIALISATION
Patent granted

Process for the utilization of spent silkworm moths for producing value added by-products. Patent

N0.365781 granted on 30.04.2021.

Product Name of Firm/Party Date
Commercialisation

Vijetha Supplement Powder: a 1. M/s. Serio Care, Survey No. 118, 23.10.2021
silkworm bed disinfectant Kamadenahalli Village, Kasaba Hobali, Kolar

Taluk, Kolar-563101

2.M/s. Kaveri Agro Products, Plot No.12, 10.11.2021

Matagally Industrial area, KRS Road,

Mysuru-570016
Poshan: a multi-nutrient 1. M/s. Kaveri Agro Products, Plot No.12, 10.11.2021
formulation for correcting Matagally Industrial area, KRS Road,
nutrient deficiencies in Mysuru-570016
mulberry

License Renewal

Navinya: a plant based 1. M/s.Nandi Agro Vet, Plot No. 453, Sompura 10.11.2021
formulation for control of Industrial Area, 2nd Sage KAIDB,
mulberry root rot disease Thamagongalu, Nelamangala, Bangaluru -

562132
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29. RESEARCH ADVISORY COMMITTEE & MEETINGS

Chairman

Dr. Mahadev B. Chetti

Vice-Chancellor

University of Agricultural Sciences (UASD)
Yettinagudda Campus

Krishinagar, Dharwad - 580 005

Members

Dr. E. Sreenivasa Rao

Principal Scientist, Division of Vegetable crops
ICAR-Indian Institute of Horticultural Research
Hesaraghatta Lake post

Bengaluru - 560 089

Dr. K. Narayanagowda

Associate Director of Extension
Agricultural Science Museum
University of Agricultural Sciences
GKVK Bengaluru - 560 065

The Commissioner of Sericulture

Sericulture Development & Director of Sericulture

Govt. of Karnataka, 5th Floor
M. S. Building, Dr. B. R. Ambedkar Veedhi
Bengaluru - 560 001

The Commissioner of Sericulture

Prof. Janarthanan
Professor and Head
Department of Zoology
University of Madras
Chennai - 600 025

Dr.H.K.Basavaraja

Retd. Director (I/c)

National Silkworm Seed Organization (NSSO)
No.263, 9th Cross, Srirampuara 2nd stage
Mysore -570 023

The Director of Sericulture
Govt. of Tamil Nadu

Nethaji Nagar, Hasthampatti,
Tamil Nadu, Salem - 636 007

The Commissioner of Sericulture

Dept. of Sericulture, Govt. of Andhra Pradesh TTDC
building, First floor, Old market yard, Chuttugunta
(besides Mini Rythyu Bazaar), Guntur - 522 007,

Govt. of Telengana
Road no-72, Prashashan Nagar
Adjacent to Water tank, Jubilee hills

Andhra Pradesh

The Director of Sericulture

Dept. of Sericulture

Govt. of Maharashtra, New Administrative
building, No-2, B-wing, Civil lane, 1V floor
Maharashtra, Nagpur - 440 010

Sri Y. Shankar Reddy

S/o Narasimha Reddy

Nadimi Kallada Village,

Kolamasinapalli Post, Palamaner Mandal,
Chittoor - 517 432, Andhra Pradesh

The Director

National Silkworm Seed organization(NSSO)
Central Silk Board, CSB Complex

BTM Layout, Madiwala

Bengaluru - 560 068

Scientist-D & Head

Resarch Co-ordination Section
Central Silk Board, CSB Complex
BTM Layout, Madiwala
Bengaluru - 560 068

Telengana, Hyderabad - 560 033

The Commissioner of Sericulture
Govt. of Madhya Pradesh,

Lower Basement, Satpuda Bhavan,
Bhopal - 462 004, Madhya Pradesh

Sri Shaik Ismail
Chinnasandra Village and post,

Chintamani Taluk
Chikkaballapura - 503 125

The Director (Tech)

Central Silk Board, CSB Complex
BTM Layout, Madiwala
Bengaluru - 560 068

The Director (Member Convener)

Central Sericulturual Research and Training
Institute, Central Silk Board, Manadavadi
road,Srirampura,Mysore-570 008
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Details of Review Meetings at CSRTI-Mysuru
66t Research Council : 29th & 30th July 2021
67t Research Council : 25t November 2021
46t Research Advisory Committee  : 20t August 2021
47t Research Advisory Committee  :24th & 25t January 2022

30. PUBLICATIONS
Book/Book Chapter

Akhileshwar Kumar Srivastava, Dhruv Kumar, Divya Singh, Rajesh Kumar Singh (2022)
Xenobiotics in Chemical Carcinogenesis, Academic Press, Elsevier Science Publishing Co Inc.,
San Diego, United States, pp: 314.

Babulal, Selvaraju NG, JustinKumar ] and Muthulakshmi M (2022) Sericulture Success stories Vol-3,
Central sericultural Research and Training Institute, Central Silk Board, Ministry of textiles,
Govt of India, Srirampura, Mysuru, pp:1-148.

Chandrakanth N, Makwana P, Satish L, Rabha M, Sivaprasad V (2021) Molecular approaches for
detection of pebrine disease in sericulture. Methods in Microbiology, Academic Press, pp: 47-73.

Divya Singh, Sandeep Kumar Singh, Vipin Kumar Singh, Sougata Ghosh, Hariom Verma, Ajay Kumar
(2021) Plant growth promoting bacteria as biocontrol agents against diseases of cereal crops.
In: Food Security and Plant Disease Management (eds.) Ajay Kumar and Samir Droby,
Woodhead Publishing, United Kingdom, pp: 221-239.

Nivedita S, Radhalakshmi YC, Kiran B Malali, Hippargi SA, Moon MA and Babu CM (2021) Advances
in silk waste management and recycling. Published by Dr. Subhas V Naik, Director, CSTRI, CSB,
Bengaluru, pp: 81-91.

Vijayan K, Arunakumar GS, Gnanesh BN, Prashanth A Sangannavar, Ramesha A and Zhao W (2022)
Genomic Designing for Biotic Stress Resistant in Mulberry. In: Genomic Designing for Biotic
Stress Resistant Technical Crops. In: Chittaranjan Kole (eds) Genomic Designing for Biotic
Stress Resistant Technical Crops. Springer, Cham. https://doi.org/10.1007/978-3-031-09293-
0_8.

Research Papers
International Journals

Arunakumar GS, Gnanesh BN, Manojkumar HB, Doss Gandhi S, Mogili T, Sivaprasad V and Pankaj
Tewary (2021) Genetic Diversity, Identification and Utilization of Novel Genetic Resources for
Resistance to Meloidogyne incognita in Mulberry (Morus spp.). Plant Disease, 105(10): 2919-
2928. https://doi.org/10.1094 /PDIS-11-20-2515-RE.

Mahesh R, Melissa L, Soumen C, and Sivaprasad V (2021) Balanced fertilization for improved
nutrient use efficiency and mulberry productivity. Int. J. Plant & Soil Science, 33(20): 205-217.
DOI: 10.9734 /ijpss/2021/v33i2030647 NASS rating: 5.07.
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Mudasir G, Senger S, Satish L, Saini P, Bali K, Gupta R, Sivaprasad V, Jehle JA, and Wennmann JT
(2021) Patterns in Genotype Composition of Indian isolates of the Bombyx mori
Nucleopolyhedro virus and Bombyx mori Bidensovirus, Viruses, 13(5): 1-17.

Naleen, Bharath M, Sannappa B, Manjunath KG and Umesha A (2020) Knowledge and Adoption
Levels of Farmers on Sericulture Technologies in Srirangapatna Taluk of Mandya District of
Karnataka. Res. J. Agric. Sci.,, 11(4): 959-965.

Narendra Kumar JB and Manjunath D (2021) Comparative performance of Trichomalopsis uziae, a
pupal parasitoid of the tachinid, Exorista bombycis. Indian ]. Entomology, 83 (2021) Online
published, Dol No.: 10.5958/0974-8172.2020.00205.9.

Narendra Kumar JB and Manjunath D (2021). Effect of temperature on Trichomalopsis uziae, pupal
parasitoid of the silkworm uzi fly, Exorista bombycis. Indian J. Entomology, 83 (2021) Online
published, Dol No.: 10.5958/0974-8172.2021.00016.X.

Poojashree K, Arunakumar GS and Gnanesh BN (2021) In vitro evaluation of novel fungicide
molecules against Cerotelium fici Cast. (Arth.) causing black leaf rust of mulberry. Sericologia,
61 (3&4): 74-80.

Rishi Gupta, Archana Mishra, Yeruva Thirupathaiah, Anuj Kumar Chandel (2022) Biochemical
conversion of CO?2 in fuels and chemicals: Status, innovations and industrial aspects. Biomas
conversion and Biorefinary. D0O1:10.1007/s13399-022-02552-8.

Sarkar T, Ravindra KN, Doss SG, Pratheesh Kumar PM, Tewary P (2022) In vitro regeneration of
mulberry plants from seedling explants of Morus indica cv. G4 through direct organogenesis
(2022). Trees-Structure and Function (Springer): 36:113-125. doi.org/10.1007/s00468-021-
02186-9.

Shinde BB, Manojkumar HB, Arunkumar GS, Bhavya MR and Gnanesh BN (2021) Assessment of
statistical software to analyze genetic diversity in mulberry germplasm. Sericologia, 61(3&4):
105-113.

Sivaprasad V, Satish L, Mallikarjuna G, Chandrakanth N, Mary Josepha AV and Moorthy SM (2021)
A Field-Friendly Loop-Mediated Isothermal Amplification (FF-LAMP) method for rapid
detection of Nosema bombycis in silkworm, Bombyx mori, Invertebr. Survival J. 18(1): 66-74.

Thirupathaiah Y, Ananthan R, Manthira Moorthy S, Chandrashekar KB, Chandrasekharaiah M,
Sivaprasad V and Pankaj Tewary (2021) Silkworm (Bombyx mori) pupae proteins: The source
of high value Amino acids: Sericolgia 61(1&2): 19-22.

Thirupathaiah Yeruva and Chandel Anuj Kumar (2021) Coronavirus disease 2019: fundamentals,
chronology and vaccine evolution. Reviews in Medical Microbiology, 32(4): 246-254.

Umesha A, Sannappa B, Rahamathulla G and Manjunath KG (2021) Cost and return structure of
mulberry and cocoon production at varied levels of organic manures applied to mulberry.
Aegeum Journal, 9(4):184-193.

Umesha A, Sannappa B, Rahamathulla G and Manjunath KG (2021) Effect of organic based
nutrients on physical, chemical and biological properties in three types of soils of mulberry
garden. Proteus Journal, 12(4):20-42.
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National Journals

Mahimasanthi A and Rajaram S (2021) Farmers’ perceptions on drought, technological preferences
in drought mitigation and their implications in mulberry sericulture in South India. Journal of
Extension Education, 32(4): 6604-6612.

Subrata Das, Sneha RG and Shivkumar Hukkeri (2022) Handcrafting of silk cut cocoons. Asian
Textile Journal, March-April 2022, pp: 25-27.

Sudhakar P, Vijaya Naidu B, Kiran Kumar KP and Babulal (2021) Tree Mulberry: The future of
Tropical Sericulture Farming. Biotica Research Today, 3(5): 297-302.

Khare TR, Sobhana V and Kalpana GV (2022). Weed management in mulberry (Morus alba): A
review. Agricultural reviews. DOI: 10.18805/ag.R-2350.

Vijay Vrajan, Mahesh R, Sayantan Manna, Arunima Banerjee, Anil Pappachan, Manjunatha GR,
Soumen Chattopadhyay and Sivaprasad V (2021) Soil Nutrient Status of Mulberry (Morus
species) Growing Fields in West Bengal, India. Int. J. Curr. Res., 13(6): 18058-18066.
https://doi.org/10.24941 /ijcr.41768.06.2021

Popular articles

Arunakumar GS, Bhavya MR, Bharathesh S and Narendra Kumar JB (2021) Termites attack in
mulberry and their management. Reshme Krishi, May-June, Jul.-Aug. 2021 (In Kannada) pp: 3-6.

Arunakumar GS, Bhavya MR, Bharathesh S and Narendra Kumar JB (2021) Integrated management
of root rot disease in mulberry. Reshme Krishi, May-June, Jul.-Aug. 2021 (In Kannada) pp: 10-
11.

Arunakumar GS, Raghunath MK and Babulal (2021) Management of root rot disease in mulberry.
Indian Silk, 12[0ld 60](2): 4-5.

Dhahira Beevi N (2021) Integrated Rootrot Disease management in mulberry. Pattumalar (Tamil
monthly magazine), 11(5):14-16.

Dhahira Beevi N and Mahiba Helen S (2021) Management of broad mite in mulberry. Pattumalar
(Tamil monthly magazine), 11(6):17.

Dhahira Beevi N, Jessy Daniel and Kamaraj S (2021) Management of silkworm diseases during
summer season. Pattumalar (Tamil monthly magazine), 11(7):14-17.

Kushwaha RV, Selvaraju NG and Pankaj Tewary (2020) Buldana Farmer Adopted Sericulture as
Industry and for sustainable income source under CPP Buldana. Indian Silk, 11[0ld 59](4): 18.

Mahesh R, Chakraborty D and Sivaprasad V (2021) Low cost drip fertigation for mulberry. Resham
Bharati (Hindi Magazine) published by Central Silk Board, Bengaluru, Aug, 2021, pp: 26-27.

Mahimasanthi A, Rajaram S and Sivaprasad V (2021) Integrated drought management technologies
in mulberry sericulture. Indian silk, 11(5): 4-7.

Mahimasanthi A (2021) Mulberry valarpil orunginaitha varatchi melanmai. Pattu Malar 11(9):14-
17.

Narendra Kumar |B (2021) Adulteration of fertilizers- A bane in Agriculture. Reshme Krishi (March-
April 2021), pp: 19-20.
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Narendra Kumar ]B, Thimmaraju and Morrison N (2021) Change over through adoption of
bivoltine sericulture. Indian Silk, 12[01ld 60](2): 6-8.

Sowbhagya P, Bhavya MR and Arunakumar GS (2021) Distinctiveness, Uniformity and Stability
(DUS) descriptors - need and implications in protection of mulberry varieties and
farmers’ rights. Indian Silk, 12[01d 60](1): 4-7.

Sobhana V, Sen S, Reddy MM, Sudhakar P, Dahira Beevi N, Vijay Naidu B, Ravindra, Babu CM,
Sivaprasad V and Babulal (2022) Digitalized soil health card and soil fertility management in
mulberry gardens. Indian Silk 12(1): 8-11.

Conference/Webinars

Gnanesh BN, Arunakumar GS, Tejaswi A, Supriya M and Manojkumar HB (2021) Multilocus
phylogenetic analysis of the fungal complex associated with root rot of mulberry (Morus spp.).
NSPPH2021, 27t to 29t Dec. 2021, ICAR-IIHR, Bengaluru. P. 19.

Devamani M and Dhahira Beevi N (2021) Impact of micronutrients application on mulberry
growth and yield parameters. International Halich Congress on multi disciplinary scientific
Research, August 15-16, 2021 on line presentation.

Mahesh R, Melissa L, Sivaprasad V, Babu CM and Babulal (2022) Balanced fertilization for
improved nutrient use efficiency and mulberry productivity. In proceedings of 9t Annual
Convention and A Webinar on “Managing Agro-chemicals for Crop and Environmental Health”
organized by Society for fertilizers and environment, Kolkata during February 25 & 26, 2022.

Mary Josepha Shery AV, Narendra Kumar JB and Babulal (2021) Avian Fauna of the Central
Sericultural Research & Training Institute Campus in Mysore presented in National Level
Virtual Conference on Diversity and Distribution of Indian Birds, organized by National Science
Association, Dept. of Zoology, St. Joseph’s College, Bangalore on 1st May 2021 pp 15.

Padhan D, Sindhu G, Sobhana V, Ravindra, Babu CM and Babulal (2022) Comparison of different
chemical extractants for estimation of bioavailable zinc in mulberry garden. National Webinar
on Managing Agro-Chemicals for Crop and Environmental Health, organized by Society for
fertilizers and environment, Kolkata during February 25 & 26, 2022. Pp.55.

Ravindra, Swathi S, Sushma PM, Thirupathaiah Y, SobhanaV, Dhaneshwar Padhan, Kishorekumar B,
Babulal (2022) Isolation of Protease producing bacteria from soil and characterization of
protease. In National webinar on Managing agro-chemicals for crop and environmental health
organized by Society for fertilizers and environment Kolkata during 25th and 26th February
2022, pp-99.

Gayathri T, Rajashekar K, Doss SG, Sarkar T and Babulal (2022) Physio-biochemical evaluation of
mulberry genotypes for alkalinity stress tolerance. International conference on Sustainable
utilization of Bioresources at University of Kerala on 10t to 15t Jan. 2022 Abstracts, P:150.

Manoj TS and Dhahira Beevi N (2021) Effect of poultry manure with bio fertilizers on leaf quality of
G-4 mulberry variety (Morus indica L.) assessed through silkworm feeding. Abstract presented
in International Halich Congress on multi disciplinary scientific Research, Istanbul, Turkey,
August 15-16, 2021.
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Sequences submitted to Natioal Centre for Biotechnology Information (NCBI)

1. Microbial sequences submitted

The pathogens were isolated from the silkworm samples received from Tamil Nadu, Telangana and

Karnataka.

. Accession

# Microbes Number

1 Pseudomonas fluorescens SWBL14 0L831228

2 Agrobacterium fabrum SWBL12 0L831222

3 Bacillu sproteolyticus SWBL11 0L831194

4 Acinetobacter baumannii SWBL10 OL831191

5 Enterobacter sp. SWBL9 0L831188

6 Alcaligenes endophyticus SWBL8 OL831171

7 Brevibacillus agri SWBL7 0OL677393

8 Pseudomonas aeruginosa SWBL6 OL677063

9 Pseudomonas sp. SMBL5 0OL614776
10 | Pseudomonas plecoglossicida SMBL4 0L614766
11 | Pseudomonas aeruginosa SMBL3 0L589644
12 | Bacillus subtilis SMBL2 0L589609
13 | Pseudomonas putida SMBL1 OL374169
14 | Ligilactobacillus agilis SWMBLO MW082828
15 | Eutypella sp. isolate SWPATH5 MZ018641.1
16 | Metarhizium anisopliae isolate SWPATH4 MZ018640.1
17 | Candida tropicalis isolate SWPATH3 MZ018639
18 | Fusarium sp.isolate SWPATH?2 MZ018638.1
19 | Eutypella sp. isolate SWPATH1 MZ018637.1
20 | Mucor irregularis strain G MT355428.1
21 | Beauveria bassiana strain C MT355427.1
22 | Mucor irregularis isolate 1 MT355426.1
23 | Plectosphaerella sp. isolate SWPATH20 MZ018656.1
24 | Mucor sp. isolate SWPATH19 MZ018655.1
25 | Fusarium verticillioides isolate SWPATH18 MZ018654.1
26 | Allophoma labilis isolate SWPATH17 MZ018653.1
27 | Mucor irregularis isolate SWPATH16 MZ018652.1
28 | Aspergillus niger isolate SWPATH15 MZ018651.1
29 | Cordyceps sp.isolate SWPATH14 MZ018650.1
30 | Mucor sp. isolate SWPATH13 MZ018649.1
31 | Aspergillus tamarii isolate SWPATH12 MZ018648.1
32 | Aspergillus flavus isolate SWPATH11 MZ018647.1
33 | Aspergillus tamarii isolate SWPATH10 MZ018646.1
34 | Aspergillus fumigatus isolate SWPATH9 MZ018645.1
35 | Aspergillus niger isolate SWPATHS8 MZ018644
36 | Aspergillus flavus isolate SWPATH7 MZ018643.1
37 | Cordyceps javanica isolate SWPATH6 MZ018642.1
38 | B.moristrain PAM117 microsatellite S1708 MT749358
39 | B.moristrain PAM117 microsatellite S1802 MT749357
40 | B.mori strain PAM117 microsatellite S0803 MN422290
41 | B.mori strain HBM10 microsatellite SO803 MN422291
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2. Gene sequences pertaining to Thioredoxin peroxidase of selected breeds submitted to NCBI

Pfam results Position Description
Ahpc-TSA 36-167 Ahpc/TSA family
Redoxin 36-176 Redoxin
1-cysprx_c 188-224 C-terminal domain of 1-Cys peroxiredoxin
31. ADMINISTRATIVE REPORT
CSRTI-Mysuru & Nested Units
State RSRS REC REC-SU P4 BSF SSBS
Eluru
Andhra Pradesh | Anantapur Palamaneru
Rayachoti
Kodathi Chitradurga Bidar
Karnataka o Koppal Hassan
Ch’rajanagar ; Maddur
Madivala
Madhya Pradesh Hoshangabad
Amaravati
Maharashtra Auranga‘pad
Baramati
Parbhani
Gobi'palayam
Tamil Nadu Salem Krishnagiri Coonooor
Samayanallur
Udumalpet
Telangana Mulugu Vikarabad

CSRTI-Mysuru

Babulal (Dr), Director
Mary Shery (Josepha) AV (Dr), Sci-D
Chandra Shekar KB (Dr), Sci-D
Bala Saraswathi S (Dr), Sci-D
Selvaraju NG (Dr), Sci-D

Bhagya R (Dr), Sci-D

Raghunath MK (Dr), Sci-D
Muthulakshmi M (Dr), Sci-D

Babu CM (Dr), Sci-D

Purushotham S (Dr), Sci-D
Anuradha H Jingade, Sci-D

Meenal R (Dr), Sci-D

Staff list of CSRTI-Mysuru & Nested Units

Raveendra M Mattigatti (Dr), Sci-D
Santha PC (Dr), Sci-D, [Rtd. 31.07.2021]
Mahiba Helen S (Dr), Sci-D
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Madhusudhan KN (Dr), Sci-D

Sanath Kumar YN, Sci-D

Shivakumar M Hukkeri, Sci-D (R&S)
Chandra Shekar MN, Sci-D (R&S)

Anand Kumar, Sci-D (R&S) From 03.09.2021
Mohan, Dy. Director (A&A) [Exp. 09.11.2021]
Surendra Kr Upadhyay, DD (OL)

Ganesan V, DD (Comp.)

Om Prakash Narayan Singh, Lib. & 10

Rekha M, Dy. Director (Stat)

Arunakumar GS (Dr), Sci-C

Satish L (Dr), Sci-C

Thirupathaiah Y (Dr), Sci-C

Joycy Rani Dasari, Sci-C

Tanmoy Sarkar (Dr), Sci-C

Bhuvaneswari E (Dr), Sci-C
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Ravindra (Dr), Sci-C

Ranjini MS (Dr), Sci-C

Shobhana V (Dr), Sci-C

Kusuma L (Dr), Sci-C

Mahesh R (Dr), Sci-C

Gayathri T (Dr), Sci-C

Mallikarjuna G (Dr), Sci-C

Manjappa (Dr), Sci-C

Munikrishnappa HM, AD, (SM)

Patnaik KL, AD (A&A)

Chandrika P, AD (A&A) [fm 12.07.2021]

Gayathri K, AD (A&A) [fm 11.10.2021]

Dhaneshwar Padhan (Dr), Sci-B

Bhavya MR, Sci-B

Amit Saha, Sci-B [Resigned 26.11.2021]

Divya Singh (Dr), Sci-B

Suresh AN, AD (A&A) fm 28.06.2021

Guneshwar Kr Churendra, Comp. Progr. [Trans.
31.08.2021]

Sachi K, Sr. Transl. (Hindji)

Geetha GS (Dr), SRA (SS)

Nagarathna R], Supdt. (Admn.) [fm 01.11.2021]

Preethi B, Asst. Supdt. (Admn.)

Suresh S, Asst. Supdt. (Admn.) [Rtd. 30.09.2021]

Suresh K, Asst. Supdt. (Admn.) [VRS 01.02.2022]

Raghu YR, Asst. Supdt. (Admn.)

Venkatesh A, Asst. Supdt. (Admn.)

Unnikrishnan N, Asst. Supdt. (Admn.)

Raja Shekar NR, Asst. Supdt. (Admn.)

Sathya Anantha Kr MN, Asst. Supdt. (Admn.) [Trans.

09.09.2021]

Govindaraj K, Asst. Supdt. (Admn.)

B.R. Dhananjaya, Asst. Supdt. (Admn.) [fm

15.11.2021] [VRS 17.03.2022]

S. Vijayalakshmi, Asst. Supdt. (Admn.) fm 18.10.2021

Ramakrishna V, Lib. & IA

Manjula S, Steno Gr-I

Sampath Kumari KS, Steno Gr-I

Venkatesh Rao, STA [Rtd. 30.04.2021]

Jayamma HB, STA [Rtd. 31.05.2021]

Prakasha C, STA [Rtd. 28.02.2022]

Umapathy, STA

Nagaraju, STA

Vaikuntavasa, STA

Chickkamahadeva Naik, STA

Nanjundaswamy N, STA [VRS 01.08.2021]
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Narendraswamy MN, STA [Rtd. 28.02.2022]
Mahesha ] (Dr), STA

Mruthunjaya Rao K, STA

Neelakanthaiah TM, STA [Rtd. 31.07.2021]
Satish Chandra Babu M, STA

Nirmala B, STA [VRS 04.09.2021]
Muthappa STA

Chandrappa S, STA

Gausia Kauser, STA

Nagashree MN, STA

Kalaiah B, STA

Mahadevamma MN, STA

Hemavathi KR, STA [VRS 02.03.2022]
Shivappa, STA

Mruthyunjaya M. STA

Mahendra Prasad, KS, STA

Pushpavathy N, STA

Rajashekara Murthy KA, STA [Exp. 16.09.2021]

Gopal CN, STA [fm 01.10.2021]
Md. Zafar Igbal, Jr Engineer

Kiran Kumar PN, Jr Engineer [Trans. 15.09.2021]

Suresh MS, Jr Engineer, From 21.08.2021

Janardan Tiwari, Jr.Transl. (Hindi) [Trans.
17.08.2021]

Chandrakanth HT, SCD Gr-I

Nataraju L, SDC Gr-I

Venkatesh Murthy N, SCD Gr-I

Mahesha J, SCD Gr-I

Venkatesha T, SCD Gr-I

Sadashivaiah B, SCD Gr-I [fm 01.11.2021]

Azad Gull, Sr.Field Asst

Shobha Rani S, UDC [fm 27.10.2021]

Shivanna C, UDC

Vasantha Kumari VC, UDC

Chandramma K, UDC

Shubha BS, UDC

Sunanda M, UDC

Harish BM, Field Assist.

Mahadevaswamy S, Cook

Ramesha, Technician

Sundara Murthy Y, Technician

Arumugam S, Technician

Surendra MG, Technician

Imtiaz Pasha, Assist. Technician

Rajashekara, MTS

Basavaraju, MTS
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Kempamma, MTS
Mahadeva, MTS
Lokesh BM, MTS
Premamma KG, MTS
Gayathri D, MTS
Leelavathi, MTS
Nalini S, MTS
Hemavathi N, MTS
Mahadevamma, MTS [Rtd. 30.11.2021]
Manohara, MTS
Mohan D, MTS

REC Sub-Unit-Maddur

Guruswamy D (Dr), Sci-D
Shivakumara HB, STA

P4 Farm-Hassan

Dayananda (Dr), Sci-D
Onkara Murthy HN, STA
Rangaswamy BC, STA
Nagaraju KS, STA

Nagaraja, Assist. Technician

RSRS-Kodathi

Satish B Kulkarni, Sci-D

Saraswathi P, Sci-D

Hanumantharayappa SK, Sci-D

Dhananjaya BR, Asst. Supdt. (Admn.) [Trans.
31.10.21]

Suryanarayana Rao R, STA

Padmamma K, STA

Hemavathi R, STA [Vrs on 02.03.2022]
Ganesh L, STA [Rtd. 31.03.2022]

Suneetha S, STA

Vimala C, UDC

Ashwini K], Field Assistant [Trans. 16.10.2021]
Rajakumar G, MTS

Gangadharan D, MTS

REC-Madivala (Kolar)

Narendra Kumar B, (Dr), Sci-D
Narayanaswamy BK, STA
Venkatarevanappa K, STA
Murthy NK, STA

REC-Chitradurga

Srinivasulu Y (Dr), Sci-D
Papaiah G, STA

Niranjanamurthy GN, STA
Shivanna KB, STA
Vasanthi ], STA
Mufeedulla, SCD (SG)

REC-Koppal

Umesha A (Dr), Sci-C

Justin Kumar J, STA
Raghavendra AP, Field Assist.
Nazeera Begum, MTS

RSRS-Chamarajanagar

Soma Prakash DS, Sci-D [Rtd. 31.05.2021]
Sivasubramonian T, Sci-D

Sibayan Sen (Dr), Sci-D [Rtd. 31.01.2022]
Sudha U, Supdt. (Admn)

Rajashekara Murthy KA, STA [Trans. 07.09.2021]
Chinnaswamy C, STA

Shayana R, STA

Shivamma L, STA

Nagesh S, SCD Gr-I

Shobha Rani S, UDC [Trans.26.10.2021]
Kambe Gowda, MTS [Rtd. 31.07.2021]
Srinivasa C, MTS

REC Sub-Unit, Bidar

Nishitha Naik V (Dr), Sci-D
Rameshkumar S, Sci-C [Rtd. 31.08.2021]
Sambha, STA

Andhra Pradesh
RSRS-Ananthapur

Sudhakar P (Dr), Sci-D

Kiran Kumar KP (Dr), Sci-D

Matra Manohara, Asst. Supdt. (Admn.)
Venkata Reddy C, Asst. Supdt. (Admn.)
Geetha K, Steno. Gr-I

Shivaiah A, STA

Suryaprakash Rao SK, STA [Rtd. 31.07.2021]
Shaik Mohamad Arif, STA

Lakshmidevamma Sugali, STA

Alivelu Mangamma Mannala, STA
Sreenivasulu Anamala, STA [Trans. 30.09.2021]
Krishna Veni N, STA

Ramappa C, SCD Gr-1

Sreenivasulu J, SCD Gr-I

Pedda Narashimhudu T, MTS
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Krishnamurthy K, MTS [Rtd. 30.06.2021]
REC-Palmaner

Venkatachalapathy M (Dr), Sci-D
Gopal A, STA [Rtd. 31.08.2021]
Anuradha P, STA

Suresh Babu Gona Sujin, STA
Lomada Haribabu, SCD Gr-I

REC-Rayachoty

Venugopal A (Dr), Sci-D
Suneetha S, STA [fm 10.08.2021]
Harry Andrus A, STA [fm 13.09.2021]

Alekhya Byreddi, Field Assist. [Trans. 30.09.2021]
Devangam Aparna, Field Assist. [Trans. 30.09.2021]

Rownak S, MTS
REC-Eluru

Srinivasa Rao TVS (Dr), Sci-D [Rtd. 31.07.2021]
Uma Maheswara Rao G, STA [Rtd. 31.01.2022]
Kota Nirmala Kumari, STA

SSBS-Coonoor

Vijay V (Dr), Sci-C

Gunavathy R, STA

Sarada TT, STA

Lalitha KK, STA [Rtd. 30.09.2021]
Rubasundari A, STA
Marudhammal B, MTS

RSRS-Salem

Dhahira Beevi N (Dr), Sci-D

Jessy Daniel, Sci-D

Kamaraj S, Sci-C

Manivannan TK, Asst. Supdt. (Admn.) [Trans.
30.10.2021]

Balu S, Asst. Supdt. (Admn.) [VRS 01.02.2022]
Chendur Kumar S, STA [Rtd. 31.07.2021]
Matheswaran T, STA [Retd. 31.01.2022]
Vijayakumari S, STA

Muthusami N, STA [Rtd. 31.07.2021]
Paramashivam A, FA [fm 04.10.2021]

Sheik Sadhik Ali R, SCD Gr-I

Narayanan A, SCD Gr-1

Sellamuttu V, Asst. Tch [Rtd. 31.05.2021]
Shivalingam V, MTS

REC-Krishnagiri
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Kolli Jhansi Lakshmi (Dr), Sci-D
Sulochana S, STA [Rtd. 30.04.2021]
Ranganayaki R, STA

REC-Samayanallur

Rajaram S (Dr.), Sci-D [Rtd. 31.05.2021]
Mahima Santhi A (Dr), Sci-D

Bhaskaran KVT, STA

Krishna Moorthy R, STA

Vijayalakshmi G, STA

Chellaiah M, STA

Alagarsamy P, MTS

REC-Gobichettipalayam

Rajalakshmi E, Sci-D
Aparna G, Field Assist. [Trans. 06.09.2021]

REC-Udumalpet

Samuthiravelu P (Dr), Sci-D
Ramesha S, STA [fm 20.09.2021]
Gnanaprakash B, Field Assist.
Palaniswamy S, Assist. Technician

RSRS-Mulugu

Praveen Kumar Kalla (Dr), Sci-D

Vinod Kumar Yadav (Dr), Sci-C

Gnaneswar R, Asst. Supdt. (Admn.)

Gandla Chalapathi, STA [Trans. 31.05.2022]
Tuyamani NK, STA

Rauf MA, Assist. Technician

REC-Vikarabad

Rajadurai S (Dr.), Sci-D

Bhagya Lakshmi Gudise, STA

Shoba Rani U, UDC [Trans. 31.03.2022]

Munirathnam Reddy C, Field Assist.
Buchaiah Papagari, Assist. Technician

REC-Amravati

Ram Vilas Kushwaha, Sci-D
Sunanda G Kasampure, STA
Dinesh Chandra, STA
Bheru Lal Kumawat, STA
Ratnadeep Arjun Zine, MTS

REC-Parbhani

Adhikrao Jayasing Karande, Sci-D [Rtd. 31.07.2021]

Jadhav Ashok Limbaji, Sci-C
Sidhartha Pandurang Ingle, STA
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Rakeshkumar Nilkanthrai Vyas, STASabale
Shubhangi Vitthalrao, Field Assist.

Dineshkumar Babubhai Patel, MTS

Abdul Salam Sheikh Ibrahim, MTS [Rtd. 28.02.2022]

REC-Baramati

Humayun ShariefY, Sci-D
Neethaben Meghdut Dang, STA
Vilas Bhujangrao Nagre, MTS
Patel Aratsinh Bhalabhai, MTS

REC-Aurangabad

Ram Prakash (Dr.), Sci-D
Anjali Prakash Nage, STA

Pushpa Bhaulal Ganbas (Hire), STA
Nirmala Suresh Popalghat, STA
Anwarkhan Mustafakhan Pathan, SCD Gr-II
Kantilal Chunilal Surti, MTS

REC-Hoshangabad

Gnana Kumar Daniel A, Sci-D

Gamer Singh Kitawat, STA

Arjun Singh Kitawat, STA

Kanhaiya Lal Jeengar, STA

Tilak Ram Chowhan, FA, [Trans. 06.09.2021]

BUDGET (Rs. in lakhs)

: Grants Expenditure

Budget Head Grants Received Surrendered Incurred

1. Plan: Salaries-36 3423.73 - 3423.73
2. Plan: SC Salaries-36 1177.55 - 1177.55
3. Plan: ST Salaries-36 443.03 - 443.03
4. Plan: Gen-31 981.06 - 981.06
5. Plan: Cap-35 108.08 - 108.08
Total 6133.47 - 6133.47
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CSRTI-Mysuru & Nested Units

Hoshangabad

Amaravati

Aurangabad

Q

Parbhani

Q

Baramati

9 Mulugu

Vikarabad

Anantapur 9

Rayachoty

Chitradurga

Hassan 9

Maddur 9

Q paBsF 01
Q RSRS 05
Q REC 16
Q REC-SU 02
Q@ ssBs 01

Salem
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mglpet
Samayanallur




RESHAM KRISHI

MELA 2021-22

CSRTI-Mysuru o

n 19.03.2022

Organised by RSRS Ananthapur

at Penukonda on 18.02.2022

Organised by RSRS Mulugu at Kondannaguda on 11.03.2022

Organised by RSRS Salem

at Theni on 04.01.2022
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