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PART-I : GENERAL INFORMATION 

1.       Name of the Institute /      :,Central Sericultural Research and Training   

          University / Organization             Institute, Berhampore, West Bengal 

          submitting the Project 

          Proposal 

2.       Status of the Institute (s)           :  N.A. 

3.       Name (s) and designation(s) 

          Of the Executive Authority 

          Of the institute / University 

          Forwarding the application    :  Dr.B.B.Bindroo, Director     

4.       Project Title                                : Development of Multivoltine silkworm  

                                                                (Bombyx  mori L.) Breeds with high Shell 

                                                                 Percentage and high neatness of silk filament. 

 
5. Category of the Project     : Animal (A) 

 

6. Specific Area     :  Silkworm Improvement 

7.       Duration                              :  3 years 

 8.      Total Cost                           : 1.50 lakh                                                      

 9.      Is the Project single                   : Single institutional 

          Institutional or multi- 

           institutional 

10.    If the Project is multi-institutional, 

         please furnish the following : 

         Name , Designation and  

         Address of the Project 

         Co-Ordinator.                           :  N.A. 

 

11. (a) Project Summary:  

Genetic resources of multivoltine breeds with higher values of shell content and 

neatness in silk filament will form the material for the study. The designated breeds 

conforming to these values shall be retrieved from CSGRC Hosur, CSR&TI, Mysore and 

APSSRDI, Hindupur and KSSRDI, Bangalore. Multivoltine breeds with high shell 

percentage  (20.56% - 15.03%) from CSGRC,Hosur includes  BMI-0001, BMI-0065, 

BMI-0023, BMI-0074, BMI-0072, BMI-0069, BMI-0066, BMI-0070, BMI-0043, BME-

0048, while as the breeds with  high neatness (93.00 -88.5P) include BMI-0004, BMI-

0008, BME-0015, BMI-0011, BMI-0038, BMI-0014, BMI-0003, BMI-0016, BMI-0007, 

BMI-0042.Three breeds namely BL67, ND7, NDV6 and L14 from CSRTI, Mysore and 

two breeds namely  APM1, APM3 and APDR15 from APSSRDI, Hindupur will also be 

collected.  Based on the high shell percentage and high neatness values along with the 



high survival rate, these breeds will be selected initially. Directional selection will be 

followed and after fixing the desired traits, the selected breeds with higher shell content 

and neatness in filament will be crossed with testers, which include the breeds viz. 

M6DPC, M.Con.4 and M.Con.1 following line x tester mating design. Hybrid evaluation 

will be conducted during all the commercial crop seasons of West Bengal and after the 

Compilation and evaluation of the data obtained, depending upon the performance, 

suitable hybrids will be identified for further exploitation.  

11.  (b) Aims and Objectives:.    

            The main aim and objective of the project is to develop multivoltine breeds with 

higher shell content (16-18%), high neatness (80-85points), reelability, filament length 

and raw silk recovery % of filament to suit the adverse climatic conditions of West 

Bengal. 

PART-II: PARTICULARS OF INVESTIGATORS                                                                                                                                                                                                                                       
12. a) Name:                                                    : Dr. Anil Kumar Verma  

Date of Birth                                                   : 28.12.1960 

Sex:                                                                 : Male 

Indicate whether Principal Investigator/  : Principal Investigator 

Co-investigator                                             

Designation                                                     : Scientist-C 

Department                                                     :  Silkworm Pathology Section,  

Institute/University: Address                             CSRTI, Berhampore       

               

b) Name:                                                         : Dr.N.Suresh Kumar  

Date of Birth                                                   : 01-06-1956 

Sex:                                                                 : Male 

Indicate whether Principal Investigator/  : Co-Investigator 

Co-investigator                                             

Designation                                                     : Scientist-C 

Department                                                     : Silkworm Breeding and Genetics,  

Institute/University: Address                            CSRTI, Berhampore    

 

c) Name:                                                         : Shri.N.B.Kar  

Date of Birth                                                   : 04-01-1959 

Sex:                                                                 : Male 

Indicate whether Principal Investigator/  : Co- Investigator 

Co-investigator                                             

Designation                                                     : Scientist-C 

Department                                                     : Reeling and Spinning Section,  

Institute/University: Address                            CSRTI, Berhampore 

 

 



         

d) Name:                                                         :  Dr.Gautum Kumar Chatopadhyay 

Date of Birth                                                   : 27.10.1954 

Sex:                                                                 : Male 

Indicate whether Principal Investigator/  : Co-investigator 

Co-investigator                                             

Designation                                                     : Scientist-C 

Department                                                     : Silkworm Breeding and Genetics                    

Institute/University:Address                            CSRTI, Berhampore                              

 

e) Name:                                                         : Dr.A.K.Saha  

Date of Birth                                                   : 27.08.1957 

Sex:                                                                 : Male 

Indicate whether Principal Investigator/  : Co- Investigator 

Co-investigator                                             

Designation                                                     : Scientist-D 

Department                                                     :  Silkworm Breeding and Genetics,  

Institute/University: Address                            CSRTI, Berhampore                    

                 

13. No. of Projects being handled by             :  Principal investigators: Two project as CI 

      Each investigator at present                        Co-investigator:1-Project/Programme as 

                                                                           PI/CI-5   

                                                                          Co-investigator:2-Project/Programme as  

                                                                           PI/CI-4 

                                                                          Co-investigator:3-Project/Programme as  

                                                                           PI/CI-5 

                                                                          Co-investigator:4-Project/Programme as  

                                                                           PI/CI-5 

 

                                                                            

14. Proposed Research Fellows:                      N.A. [Detailed justification with work sharing is a  

                                                                          must]  

  

PART-III: TECHNICAL DETAILS OF THE PROJECT 

 

15.   Introduction 

                  The Indian sericulture industry is beset with many problems. One of the main 

problems is the inability to produce quality silk of international grade. The quality silk 

can be produced only from bivoltines. The bulk of silk produced in India is from 

Multivoltines which are of inferior quality. Therefore, it is highly pertinent to have more 

productive multivoltine silkworm breeds capable of producing quality silk. In India, 

mulberry leaves are available throughout the year including the summer months. 



However, during summer the rearing of bivoltines are very difficult with frequent crop 

losses. Therefore, the farmers are forced to switch over to multivoltine x bivoltine hybrids 

which are comparatively more stable under such environmental conditions. 

15.1 Definition of the Problem  

(a) Origin of the project  

    Indian sericulture industry is multivoltine oriented and hence the quality of silk is of 

low grade. Quality silk can be produced only through bivoltines. However, the hot 

climatic conditions prevailing in India is not conducive to rear the bivoltines already 

available. Therefore, there is an urgent need to develop multivoltine breeds which can 

produce high quality silk under the adverse climatic conditions of the tropics. 

b) Expected outcome  

        The successful completion of the project is expected to come out with the 

development of multivoltine breeds which can produce high quality silk having higher 

shell content and higher neatness of filament..  

15.2 Origin of the Proposal / Rationale of the Study  

          Eastern India, especially the state of West Bengal experiences extreme variation in 

temperature, relative humidity and rainfall. According to climatic conditions, the 

commercial seasons are broadly divided into two, favourable and unfavourable.  During 

unfavourable season, because of prevalence of high temperature and humidity as well as 

rainfall, most of the rearers rear indigenous multivoltine breed, Nistari during the period, 

which is low productive. Keeping the prevalence of variable climatic condition in mind 

and realizing the importance of season specific multivoltine x bivoltine hybrids as well as 

advantage of rearing of F1 hybrids during different commercial season will be reared in 

three commercial seasons. From these hybrids, selection of season specific better 

performing multivoltine hybrids will be made. 

15.3 Relevance to the current issues and expected outcome  

In West Bengal, Silkworm rearing for commercial purpose is practiced five times in a 

year at farms and farmer‟s level due to availability of huge mulberry leaves for high rainfall and 

fertility of soil. The climatic situation of West Bengal is broadly categorized into two i.e., the 

favourable (November to March) and unfavourable (May to September). Therefore, farmers are 

forced to restrict their rearing only with Nistari, the indigenous multivoltine strain having 



horizontal tolerant potentiality both as P1 and in commercial level during the adverse month. Even 

though Nistari is used for rearing in adverse climatic conditions, the quantitative and qualitative 

characters are very low.  Hence, an attempt is made to find out the alternative multivoltine breed 

with high shell percentage and neatness, so that both the farmers and the reelers will be benefitted. 

 

15.4 Objective  

To develop multivoltine breeds with higher shell content (16-18%), high neatness (80-

85points), reelability, filament length and raw silk recovery % of filament to suit the 

adverse climatic conditions of West Bengal. 

16.  Review of status of Research and Development on the subject.  

 

16.1 International Status  

In Japan seasonal studies have been carried out in mulberry silkworm. The different 

breeds have expressed that differently during different climatic conditions (Watanabe, 

1928; Ueda et al., 1969). Commercial utilization of high degree of heterosis was first 

advocated by Toyama (1906). Since then utilization of hybrids progressed very rapidly in 

Japan, reaching almost 100% in 1930. Due to the superiority of hybrids to their parental 

strains in terms of higher tolerance to disease, higher adaptability to unfavourable abiotic 

conditions, they produce more stable crops due to hybrid vigour (Hirobe, 1956). Japanese 

and Chinese silkworm breeders extensively utilized different aboriginal races to evolve 

silkworm breeds of distinct characters for commercial exploitation and genetical studies 

(Yakoyama, 1959). The differences in fitness of silkworms in different seasons and 

regions have long been recognized by the sericulturists in other countries like Japan and 

China and the outcome being development of season/region specific breeds/hybrids to 

achieve sustainable cocoon yield (Hirobe and Ohi, 1954; Yokoyama, 1976; Xu Meng Kui 

et al., 1990; He Yi et al., 1991). Overseas research are mainly based on development of 

season and region specific bivoltine breeds and their hybrid with some work on univoltine 

but work on multivoltines and their hybrids are mainly restricted to tropics like India..  

16.2 National Status: Indian silk industry was almost multivoltine oriented till 1970s and 

only indigenous multivoltine races and their hybrids were reared for commercial silk 

production (Chandrasekaraiah and Jolly, 1986). Earlier to 1920, only indigenous 

multivoltine races such as Pure Mysore in South India, Nistari and Chotapolu in Bengal 

and Sarupat and Moria in Assam were utilized in silk production (Kariappa & Rajan, 



2004). A number of attempts were made to improve indigenous races through 

hybridization with exotic races resulting development of breeds like Nistid and Nismo 

(Ghosh, 1949). 

                Since 1960s, a number of breeding plans were initiated both at Mysore and 

Berhampore. Narayanan et al.(1967) developed several high yielding white multivoltine 

breeds like Mysore princess, Kollegal Jawan and Kolar Gold from double hybrid (PM x 

NN6D) x (Shungetsu x Hosho). Berhampore too has developed improved multivoltine 

breeds like MBD4, NBD5, D14b,L-yellow, O-yellow, A4e etc. In 1975, Tamil Nadu 

developed Tamil Nadu white from PM J122 hybrid.  Duringx1990s, Mysore developed 

BL series for irrigated and rain fed areas. During 2000, Hindupur developed APM1 and 

popularized in the field. Besides Sex-limited multivoltine breeds like MY1 (SL) and 

PM(SL) were developed by Mysore, SL-KMS and MH1 by KSSRDI (Sadananda and 

Mundukar, 1990) and Nistari (SL) and M12W(SL), both in larval markings and cocoon 

colour by Berhampore ( Biswas et al.,  2008, 2010).Besides hybridization, variability was 

also attained through induced mutation and breeds like CB2 and CB5 were developed by 

Berhampore (Datta et al., 1978, 1981) MU1, MU11 and MU303 by Mysore Universityx 

(Kalpana et al., 1998) through mutation breeding.  

Prior to 1970, only indigenous breeds and their hybrids were reared for 

commercial silk production. The first hybrid in India is known to PM x C. Nichi. 

However the real improvement of productivity came with the introduction of NB4D2 as 

male component and its combination with Pure Mysore in the south and Nistari in the east 

became instantly popular due to higher hybrid vigour and virtually rules the industry over 

3 decades. But with the development of highly improved bivoltine breeds CSR2 and 

CSR4 through JICA assisted Project (1992-2001), a number of multi x bi hybrids with 

graded silk like ND7 x CSR2, APM1 x CSR2 were developed. But these breeds are 

highly susceptible to diseases and their utilization was confined to elite farmers. However 

the combination of CSR2 with indigenous breed Pure Mysore has given improved result ( 

Dandin et al.,2004). 

Quite a good number of multivoltine × bivoltine hybrids and bivoltine hybrids 

have been developed by research institute of Central Silk Board and have been authorized 

for commercial exploitation in different regions in India. Seasonal studies made both in 

mulberry and non-mulberry silkworm revealed that different hybrid expressed differently 

when tested under varied climatic conditions (Krishnaswami and Narasimhanna, 1974. 



Although, there is scope for summer and autumn rearing, no adequate efforts have 

been made to identify season and region specific hybrids suitable to specific region. Since 

the climatic condition of North East is hot and humid particularly during summer (June to 

August) having 28-38
o
C and 90-98% relative humidity together with rainfall that 

sometimes cause the failure of commercial cocoon crops during the period, which makes 

it different from rest of the country and so the existing hybrids are unable to satisfy the 

demands of the local farmers. The proposed work is the first attempt at the CSRTI, 

Berhampore in the identification of promising multivoltine breeds with better quality silk 

suited to different agro-climatic conditions.   

16.3 Importance of the proposed project in the context of current status:  

 

 Now a day‟s multivoltine hybrid is being widely reared at commercial level in West 

Bengal during adverse seasons.  However, all the multivoltine breeds so far developed for this 

region are capable of producing inferior quality silk and the neatness of filament is not up to the 

desirable limits. 

 

It is a challenge to overcome the problem by raising a sustainable multivoltine breed with 

high quality silk with genetic plasticity having high shell content and high neatness of filament to 

buffer against the adverse seasons (June, August and September) in West Bengal. Such breeds are 

urgently required to increase the Crossbreed cocoon production for the production of hybrids to 

increase the productivity as well as quality of silk.  

 

16.4 Anticipated Products, processes/Technology, Packages/ Information or other 

outcome from the project and their expected utility:  

   The successful completion of the project will lead to the development of robust 

multivoltine breeds with better quality silk having higher shell content and  neatness of 

filament suitable to the West Bengal Conditions and  can be effectively utilized for the 

production of multivoltine x bivoltine hybrids throughout the year without any difficulty. 

  

16.5 Expertise available with proposed investigation group/institution on the subject 

of the project:  

Name of the Scientists 
Designation 

 

Experience 

Dr. A. K. Verma 
Scientist-C More than 14 years of experience in 

silkworm breeding 



Dr.N.Suresh Kumar Scientist-C More than 22 years of experience in 

silkworm breeding  

Shri.N.B.Kar 
Scientist-C More than 20 years of experience in silk 

reeling and spinning  

Dr.G.K.Chattopadhyay 
Scientist-C More than 26 years of experience in 

silkworm breeding  

Dr.A.K.Saha 
Scientist-D More than 20 years of experience in 

Silkworm cocoon production  

 

 

16.6 List of Five Experts in India in Proposed Subject Area: 

 

Sl. 

No. 

Name Designation Address 

1 Dr.R.K.Datta Director (Rtd) Silver Oak, Srirampura II 

stage, Mysore 

2 Dr.H.K.Basavaraja Scientist-

E(Rtd) 

APSSRDI, Hindupur 

3 Dr.P.J.Raju Director APSSRDI, Hindupur 

4 Dr. K.C.Narayanaswamy Professor UAS, Bangalore 

5 Dr.G.Subramanya Professor University of Mysore, 

Mysore 

 

 

17. Work Plan: 

17.1 Methodology:  

 

1. Collection of breeding resource material  
 

      A total number of twenty breeds from CSGRC Hosur, three breeds from CSR&TI, 

Mysore and two multivoltine breeds from APSSRDI, Hindupur and Sarupat from 

KSSRDI, Bangalore will be considered. The breeds M6DPC, M.Con.4 and M.Con.1 from 

CSR&TI, Berhampore will be used as recipients.  Multivoltine breeds with high shell 

percentage (20.56% - 15.03%) viz., BMI-0001, BMI-0065, BMI-0023, BMI-0074, BMI-

0072, BMI-0069, BMI-0066, BMI-0070, BMI-0043, BME-0048; Multivoltine breeds 

high neatness (93.00 -88.5P) BMI-0004, BMI-0008, BME-0015, BMI-0011, BMI-0038, 

BMI-0014, BMI-0003, BMI-0016, BMI-0007, BMI-0042 from CSGRC, Hosur; the 

breeds viz, BL67, ND7, NDV6, L-14 from CSRTI, Mysore and breeds APM1, APM3 and 

APDR15 from APSSRDI, Hindupur will be utilized as breeding resource materials 

 



2. Screening and selection breeding resource materials  

      

  Based on the passport data and initial screening, 12 breeds will be selected as breeding 

resource materials  

 

3. Initial crossing, evaluation and selection 

 
 

     The selected breeds will be crossed with the recipients from CSR&TI, Berhampore 

(Annexure – 1) and will be evaluated in all the seasons.  . Selection for neatness character 

will be carried out from the early generation itself . Cross breeding techniques  by 

utilizing multivoltine parent with high shell percentage (>17.0%) and high neatness  (>80 

P) will be employed to incorporate the targeted trait shell percentage and neatness to the 

resultant breed followed by recurrent back crossing (BC1 to BC5)  to enhance the scope 

for selection of the desirable trait. From F2 generation, directional selection for both the 

traits high shell percentage and high neatness will be initiated. The cocoons will be 

randomly picked from each sub-line and after assessing the shell percentage, the silk will 

be subjected for assessment of neatness trait, the sub-line with both the high shell 

percentage and high neatness will be selected for raising the next generation. Care also 

will be taken for selection of uniform cocoon colour, egg colour along with other 

qualitative parameters The same method will be repeated from F4 to F9 generation till the 

fixation of the trait. 

 

4. Short listing of lines 
 

     Instead of continuing with all the lines four promising lines only will be short listed  

 

5. Hybrid evaluation 
 

    After fixation, hybrids will be prepared by using the ongoing Multivoltine breed which 

are already in the field and will be tested along with the control N x M12 (W) and 

subjected for evaluation covering all the seasons of the year.  

 

7. Selection of hybrids 
 

    Promising hybrids will be identified by using Evaluation Index  method (Mano et      

al., 1993) 

 

 



                                                                                                           Annex- I 

 

BREEDING PLAN 

 

Breeds of CSRTI,     X       Collected Breeds  
      Berhampore                         (with desired traits) 

 

                                   F1     X   Breed with desired traits                                                   

                                                                                                                                   

                                                                                                                                    

                                   BC1   X    Breed with desired traits                                                                                   

                                                                                                                                     

                                                                                                                                                                                                                               

                                             BC2   X   Breed with desired traits                                

                                                                                                                                    

                                                     BC3   X   Breed with desired traits                          

                                                                                                                                     

                                                                BC4  X  Breed with desired traits               

                                                                                                                                    

                                                                       BC5  X Breed with desired traits          

 

           

                                                                    F1  

 

            F2 

 

       
 

              F5  

                                                           Developed New Breed  

                                                    (With High Shell % and Neatness). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IN
T
R
O
G 
R
E
S
SI
O

N 

Inbreeding 

under 

selection 

pressure 

for targeted 

traits 



 

17.2 Organization of Work Elements: 

Name of Scientists Designation Time Organization of work elements. 

Dr. A. K. Verma Scientist-C    50% Principal Investigator will carry out the 

Planning and execution of the project 

such as collection of breeding resource 

materials, initial screening, rearing, data 

compilation, assessment and selection of 

lines, preparation of reports. 

Dr.N.Suresh Kumar 

Co.I-1. 

Scientist-C 10%  Assist in initial screening of the breeds 

and data compilation. 

Shri.N.B.Kar. Co.I -2. Scientist-C 30%  Assessment of post cocoon parameters 

with special emphasis on neatness. 

Dr.G.K.Chattopadhyay 

Co.I- 3 

Scientist-C 05% Assist in initial screening of breeds   

based of rearing performance, assessment 

and help in report preparation. 

Dr. A. K. Saha. 

Co.I- 4 

Scientist-D 05%  Assist in rearing of different breeds and 

help to prepare reports. 

 

17.3 Proprietary / Patented items, if any, expected to be used for this Project: NA 

 

17.4 Suggested plan of action for utilization of the expected outcome from the project:  

 

           Developed new multivoltine breeds having high silk percentage with neatness will be 

utilized as the multivoltine parent in the preparation of  multi x bi hybrid which will 

provide better silk percentage with neatness at commercial level.  

        
 

17.5 Time Schedule of activities giving milestones: 

 

Sl. 

No. 
Milestone/ Activity 

Expected Date (After approval) 

Starting Completion 

1. Collection of  Breeding resource 

material  
July2013 August2013 

2. Rearing  of  Breeding resource material September 2013 October 2013 

3. Initial cross making November 2013 December 2013 

4 Rearing of crosses 

and evaluation & Short listing of lines  
  

 BC1 rearing January 2014 February 2014 

 BC2 rearing March 2014 April 2014 

 BC3 rearing May 2014 June 2014 



 BC4 rearing July 2014 August 2014 

 BC5 rearing September 2014 October 2014 

 F1-F5 generations November 2014 October 2015 

5 Hybrid preparation & Data Evaluation 
November 2015 April 2016 

6 Identification of promising hybrids 
May 2016 June 2016 

 

17.6 Project Implementing Agency /Agencies : 

 

Name  of the 

agency 

Address of the 

agency 

Proposed 

Research 

Aspects 

Proposed 

Amount 

Cost Sharing % 

CSB CSB, Bangalore 

Pin-560068 

   

 

 

PART-IV: BUDGET PARTICULARS 

18. BUDGET (in Lakhs ) : [ In case of multi-institutional projects, the budget details 

should be provided separately for each of the Institute ] 

 

ITEM YEAR 1 YEAR 2 YEAR 3 Total 

A.  RECURRING     

   SALARIES [APPORTIONED  

COST ] 
-- -- -- - 

  1. SCIENTIFIC STAFF 

  2. TECHNICAL STAFF 

-- -- -- - 

     WAGES/FELLOWSHIPS [AC] -- -- -- - 

  3. SUPPORTING COST 

  4. LABOURERS 

  5. TRANSPORT & TRAVEL  

-- 

-- 

0.100 

-- 

-- 

0.100 

-- 

-- 

0.100 

-- 

- 

0.300 

    CONTINGENCIES  

[APPORTIONED COST] 
0.100 0.100 0.100 0.300 

  6.COST OF MATERIALS & 

SUPPLY 

  7. OTHER COSTS 

0.300 

-- 

0.300 

-- 

0.300 

-- 

0.900 

B.  NON-RECURRING [APP. COST] 0.000 0.000 0.000 0.00 

      GRAND TOTAL (in lakhs) 0.500 0.500 0.500 1.500 
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1 Utilization of Syngenic lines CSB Dec., 1998 3 19.30 



for improvement of shell 

weight and survival in 

silkworm, B. mori. L 

to 

Dec.,2004 

2 

 

 

 

 

 

 

 

3 

 

 

 

4 

 

 

 

5 

Introgression of higher shell 

weight, higher survival 

character/gene through the 

development of multivoltine 

and bivoltine congenic breeds 

and identification of 

biochemical marker in 

silkworm, B. mori. L. 

On farm trial of congenic 

silkworm hybrids for 

commercial exploitation 

 

Institute Village Linkage 

Programme (IVLP) 

 

 

Validation trial of the Ready 

Reckoner of sulphur fertilizer 

application for obtaing targeted 

yields of mulberry 

CSIR, 

Delhi 

 

 

 

 

 

 

CSB 

 

 

 

CSB 

April, 2002 

to 

March,2005 

 

 

 

 

 

Sept., 2004 

to Dec 

 

 

Ph.I: 

07-10 

Ph.I: 

10-13 

2010-12 
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6.00 

 

 

 

 

 

 

 

1.00 

 

 

13. Highlights of outcome / progress of the project(s) handled during the past 10 years, 

their outcome and utilisation (in 200 words): 

 
Project Outcome Utilisation 

1. Utilization of Syngenic 

lines for improvement of 

shell weight and survival in 

silkworm, B. mori. L 

Isozyme based seven multivoltine and one 

sex linked bivoltine syngenic lines, four 

high cocoon shell weight multivoltine 

congenic breeds & four high survival 

bivoltine congenic breeds developed. 

Biochemical marker for high shell weight 

and high survival identified 

The hybrids of the developed 

congenic breeds are under Post 

Authorization Trial. 

2. Introgression of higher 

shell weight, higher survival 

character/gene through the 

development of multivoltine 

and bivoltine cogenic breeds 

and identification of 

biochemical marker in 

silkworm, B. mori. L. 

 

Isozyme based three syngenic lines of 

Nistari and one high survival bivoltine 

congenic breeds developed. Two 

biochemical marker identified similar to 

above project. 

The hybrids of the developed 

breeds are under Post 

Authorization Trial. 

3. Institute Village Linkage 

Programme (IVLP) 

Mulberry leaf yield (MT/ha/year) 

increases from initial 8 to 10.47(30.86%). 

Average Mulberry holding (in acre) 

increases from initial 0.5 to 0.66(32.00 

%.). Average rearing capacity 

(DFLs/farmer/crop) increases from initial 

75 to 125 (66.66 %.).  Cocoon yield/ 100 

DFLs (kg.) increases from initial 28.99 to 

36.62(26.31 %.) 

 

Plantation of High Yielding 

Variety like S1635. Plant to 

plant & row to row spacing- 2 

ft.X 2 ft. Use of Plant Growth 

Hormone like Morizyme-B. 

Use of Vermicompost. Use of 

Biofertilizers like Nitrofert 

and Phosphofert to reduce the 

application of chemical 

nitrogen and phosphorus. Use 

of promising hybrids in place 

of existing one. Use of 

Bleaching Powder for general 

disinfection and Labex as bed 



disinfection.   

Use of dichlorovos for control 

of Whitefly infestation. 

 

4. Validation trial of the 

Ready Reckoner of sulphur 

fertilizer application for 

obtaing targeted yields of 

mulberry 

Soil from individual farmers analized to 

determine the extent of sulphur, based on 

this recommendation for sulphur 

application has been worked out. 

Farmers are utilising this 

recommendation for use of 

sulphur in their field 

 

 Findings from First Two Projects 

Introduced a method for introgression of a trait controlled by multiple genes 

    for developing Congenic Breed (Chattopadhyay et al., 2001a, b, 2005). 

Developed four promising silkworm breeds viz., M Con.1, M Con.4 

   (Multivoltine), B Con.1, B. Con.4 (Bivoltine) 

Identified five promising hybrid combinations. 

M Con.1 x M Con.4, N x M Con.4                (Multivoltine x Multivoltine) 

M Con.1 x B Con.4, M Con.4 x B Con.4      (Multivoltine x Bivoltine) 

B Con. 1 x B Con.4                                     (Bivoltine x Bivoltine) 

Registration of breeds:  Six (6) congenic breeds viz., V
3 

CB5-Con.Ow, V
3
 M6DPC-

Con.C, V
2
 D6p-Con.Ow, V

2
 D6p- Conc., V

2
 D6p-Con.F and one sex limited breed 

(JPN 
+HS

) was send for registration at CSGRC, Hosur. 

Biochemical study / Markers: Established that amylase is one of the most important 

enzymes in tropical silkworm having positive correlation with high survival. 

 It has been identified 224kDa Protein as a biochemical marker at pH-8.5 for high 

survival. The apparent native protein in haemolymph is the possessor of α-Est s are 

exclusively present in multivoltine.  

It has been Identified that 180 kDa protein as a biochemical marker for high 

cocoon shell weight (at pH-8.5). The apparent native protein in haemolymph is the 

possessor of α-Est s and exclusively present in bivoltine.  

  -amylase presence in haemolymph and digestive of Silkworm, Bombyx mori L. 

and Identified specific and non-specific esterases using - and -naphthyl-acetate 

separately as non-specific substrates. The non-specific -esterase-Est-3 in 

haemolymph is a thermo-stable enzyme (80  1C), which has been considered as 

one of the molecular factor for thermo-tolerance. 

Specific Isozyme possessor native proteins are associated with non-hibernation 

and hibernation character of silkworm has been identified some (CSIR Final report) 
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