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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.
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= 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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