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1.  MULBERRY IMPROVEMENT 

1.1. ADVANCED GENERATION BREEDING (SECOND GENERATION) FOR THE 
DEVELOPMENT OF MULBERRY VARIETIES SUITABLE TO SUB-OPTIMAL 
IRRIGATED CONDITIONS - (PIB-3172) 

1.1.1. Final yield evaluation of the promising genotypes under sub-optimal irrigated 
conditions 

1.1.2. Final yield evaluation of the promising genotypes under optimal                      
irrigated conditions 

Rajashekar, K. and Rekha, M. 

From a population of 4026 hybrids, 50 hybrids were short-listed and evaluated in two 
Primary Yield Evaluation experiments under sub-optimal and optimal irrigated conditions. Five 
hybrids were selected from each environment for Final Yield Evaluation. 

Two final yield evaluation plots with five promising genotypes along with RC-1 and  V-1 as 
checks under sub-optimal and optimal irrigated conditions respectively, were established and data 
were recorded. 

During the period, yield and growth parameters of 2 harvests of second year and three 
harvests of third year were recorded. Pooled data of five harvests of second year indicated that 
three test genotypes (Gen. No. 3, 7 & 8) out yielded check [V-1] under optimal conditions by 16, 18 
and 17%, respectively. Two genotypes (Gen. No. 3 and 8) out yielded the check [RC-1] by 28%, 
under sub-optimal conditions of irrigation. 

Table 1.1:  Leaf yield data of selected hybrids of Final Yield Evaluation [FYE] (Pooled data of 
second year) 

Optimal irrigation Sub-optimal irrigation 

Gen. 
No. 

 
Cross 

Leaf yield         
(kg / plant) 

Gen. 
No. 

Cross 
Leaf yield 
(kg / plant) 

1 
3 
4 
6 
7 
8 

V-1 [Check] 
(K-2 x Kokuso-13) x V-1 
(Miz. x Cat.) x V-1 
(W B x Kosen) x (Suj. x Philip.)  
(Suj. x Philip.) x (K-2 x BC) 
(Suj. x Philip.) x (K-2 x BC) 

0.721 
0.838* 
0.698 
0.616 
0.855* 
0.844* 

2 
3 
4 
5 
6 
8 

RC-1 [Check] 
(K-2 x Kokuso-13) x V-1 
(Miz. x Cat.) x V-1 
(Miz. x Cat.) x V-1 
(W B x Kosen) x (Suj. x Philip.) 
(Suj. x Philip.) x (K-2 x BC) 

0.614 
0.787* 
0.669 
0.682 
0.585 
0.788* 

 CD @ 5 % 0.100   0.079 

 
 1.2. DEVELOPMENT OF SUPERIOR MULBERRY VARIETIES SUITABLE FOR  

MOISTURE STRESS ENVIRONMENT – (PIB-3268) 

 1.2.1.  Final yield evaluation of promising hybrids under stress and non-stress         
 environments in different locations  

Mala V. Rajan, M. K. Prithvi Raje Urs, Rajashekar, K., Rekha, M. and S. M. H. Qadri 

Two Final Yield Evaluation plots have been established with five test genotypes and one 
check in each plot under soil moisture stress and irrigated conditions. The experiments are laid out 
in Randomized Block Design of four replications with V-1 and S-13 as checks for moisture stress 
and irrigated conditions, respectively. 
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During the period, yield and growth data of 2 crops of I year and 3 crops of II year were recorded 
under irrigated conditions. Analysis of pooled data of five harvests of I year indicated that 
Genotype 2 significantly out yielded the check [V-1] by 32.6%.  

Table 1.2:  Leaf yield data of selected hybrids under Final Yield Evaluation [FYE] under irrigated 
conditions (Pooled data of five harvests of I year)  

 

Genotype 
No. 

Cross Leaf yield (kg / plant) 

1 
2 
3 
4 
5 

 

BR-4 x S-13 
BR-4 x S-13 
BR-4 x S-13 
BR-4 x Matigara 
MS-6 x S-34 
V - 1 [Check] 

0.891 
1.034* 
0.882 
0.859 
0.752 
0.780 

 CD @ 5 % 0.136 

 
Under rainfed conditions, data of 3 crops of second year were recorded. Genotypes 2 and 4 out 
yielded the check [S-13] by 14 and 21%, respectively, during the II year.  

 
Table 1.3:  Leaf yield data of selected hybrids under Final Yield Evaluation [FYE] under soil  

moisture stress conditions ( Pooled data of three harvests of II year) 
 

Genotype 
No. 

Cross Leaf yield (kg / plant) 

1 
2 
3 
4 
5 

BR-4 x S-13 
BR-4 x S-13 
BR-4 x S-13 
BR-4 x Matigara 
MS-6 x S-34 
S - 13 [Check] 

0.511 
  0.666* 
0.522 

  0.569* 
0.471 
0.504 

 CD @ 5 % 0.116 

 
1.3 DEVELOPMENT OF SUPERIOR TRIPLOIDS THROUGH POLYPLOID BREEDING FOR 

HIGH YIELD AND ADAPTABILITY – (PIB-3302)  
  
1.3.1.  Primary yield evaluation of triploid genotypes under irrigated conditions  
 
1.3.2.   Primary yield evaluation of triploid genotypes under soil moisture stress conditions 

  

M. K. Prithvi Raje Urs,  Rajashekar, K. and  Rekha, M.  

Two primary yield evaluation trials were initiated in RBD with three replications with V-1 
and S-1635 as checks under irrigated conditions and S-13 and S-1635 as checks under soil 
moisture stress conditions, with 16 promising triploids. 

During the period, yield and growth parameters of 2 harvests of second year and two 
harvests of III year were recorded in the irrigated plot. Analysis of data of five harvests of II year 
indicated that four test genotypes [No. 1, 5, 6 & 9] significantly out yielded the regional check [V-1] 
by 14-21%. One genotype, No. 5, significantly out yielded the National check [S-1635] by 14.7% 
under irrigated conditions.   
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Table 1.4: Leaf yield data of triploids in Primary Yield Evaluation [PYE] under irrigated conditions 
(Pooled data of five harvests of II year) 

Gen. No. 
 

Cross 
Leaf yield 
(kg/ plant) 

Gen. 
No. 

Cross 
Leaf yield 
(kg/ plant) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

G-2 x V-1 (4X) 
G-2 x V-1 (4X) 
S-36 (4X) x RFS-175 
S-36 (4X) x RFS 175 
S-41 (4X) x Okinawa 
MR-2 x RFS- 135 (4X) 
S-36 (4X) x S-34 
S-36 (4X) x V-1 
S-36 (4X) x V-1 

0.992* 
0.847 
0.730 
0.666 
1.028* 
1.002* 
0.622 
0.905 
0.971* 

10 
11 
12 
13 
14 
15 
16 
17 
18 

G-2 x K-2 (4X) 
G-2 x K-2 (4X) 
G-2 x K-2 (4X) 
G-2 x K-2 (4X) 
Suj. 5 x V-1 (4X) 
Suj. 5 x V-1 (4X) 
M. multicaulis x S-13 (4X) 
S-1635 (Check) 
V - 1  (Check) 

0.923 
0.881 
0.745 
0.675 
0.841 
0.770 
0.842 
0.896 
0.849 

CD @ 5% 0.120 
 

Under rainfed conditions, analysis of data of three crops of II year indicated that three triploids  
[No. 8, 9 & 10] significantly out yielded the regional check [S-13] by 19 - 37.5%. One genotype, No. 
8 significantly out yielded the National check, [S-1635] by 16.8%.  

Table 1.5:  Leaf yield data of triploids in Primary Yield Evaluation [PYE] under soil moisture stress    
conditions (Pooled data of three harvests of II year) 

Gen. 
No. 

 
Cross 

Leaf yield (kg/ 
plant) 

Gen. 
No. 

Cross Leaf yield (kg/ 
plant) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

 

G-2 x V-1 (4X) 

G-2 x V-1 (4X) 

S-36 (4X) x RFS-175 

S-36 (4X) x RFS 175 

S-41 (4X) x Okinawa 

MR-2 x RFS- 135 (4X) 

S-36 (4X) x S-34 

S-36 (4X) x V-1 

S-36 (4X) x V-1 

0.623 

0.507 

0.504 

0.553 

0.418 

0.511 

0.575 

0.740* 

0.708* 

10 

11 

12 

13 

14 

15 

16 

17 

18 

G-2 x K-2 (4X) 

G-2 x K-2 (4X) 

G-2 x K-2 (4X) 

G-2 x K-2 (4X) 

Suj. 5 x V-1 (4X) 

Suj. 5 x V-1 (4X) 

M. multicaulis x S-13 (4X) 

S-1635 (Check) 

S-13  (Check) 

0.640* 

0.501 

0.607 

0.485 

0.544 

0.495 

0.614 

0.633 

0.538 

CD @ 5% 0.091 
 

1.4.  DEVELOPMENT OF SUPERIOR MULBERRY VARIETIES BY EXPLOITATION OF 
HYBRID VIGOUR BASED ON MOLECULAR MARKER DIVERSITY OF PARENTAL 
LINES – (PIB –3370) 

1.4.1.  Identification of genetically distant parents using molecular markers and crossing, 
screening under moisture stress and non-stress conditions. 

M. K. Prithvi Raje Urs, Rajashekar, K., V. Girish Naik and Mala V. Rajan 

Parental combinations among 15 elite and promising mulberry genotypes were selected 
based on molecular diversity assessment by RAPD and ISSR analysis. 4000 seedlings obtained 
from two batches were evaluated for short-listing of genotypes.  
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During the period, leaf yield data of 5 crops were recorded under stress and non-stress 
conditions. Based on 5 crops data, 54 hybrids were short-listed for further evaluation.   

1.5. DEVELOPMENT AND FIELD EVALUATION OF TRANSGENIC MULBERRY FOR 
ABIOTIC STRESS TOLERANCE [DBT funded; In Collaboration with Delhi Univ.]- 
(PIB- 3411) 

1.5.1.   Field evaluation of transgenic mulberry for abiotic stress tolerance  

M. K. Raghunath and S. M. H. Qadri 

Eleven HVA1 lines of transgenic mulberry plant developed at the Department of Plant 
Molecular Biology, New Delhi were hardened and multiplied through hard wood, soft wood 
cuttings and also through bud grafting. The multiplication rate varied from 11 - 29 plants / line 
resulting in 235 transgenic plants.  

The data on drought stress tolerance parameters viz., Cell Membrane Stability [>35.95%] 
and Relative Stress Index [> 83.06] were found to be higher in transgenic lines compared to that 
of control, and reduced transpiration rate [<18.44 µg cm

2 
S

-1
] was recorded as against 24.72  µg 

cm
2 
S

-1 
in control. 

 A pot experiment to estimate the drought tolerance capacity of transgenic lines was 
conducted by withholding water for different periods of time (once in 7, 15, 30 and 60 days). 
Survival, growth data and leaf area were recorded on 60

th 
day. Three lines, ST17, ST34 and 

ST46, survived up to 60 days without watering and only one line viz., ST46 was found to recover 
from moisture stress immediately after watering on 60

th
 day. 

1.6.  DEVELOPMENT OF MULBERRY TRANSGENICS OVER EXPRESSING 
TRANSCRIPTION FACTORS ASSOCIATED WITH DROUGHT AND EPICUTICULAR 
WAX BIOSYNTHESIS TO INCREASE STRESS TOLERANCE AND LEAF QUALITY (IN 
COLLABORATION WITH DEPARTMENT OF CROP PHYSIOLOGY, UAS, GKVK, 
BANGALORE : DBT SPONSORED PROJECT) - (PIT- 3444) 

M.K. Raghunath 

The experiment was aimed at transformation of promising mulberry accessions either by 
Agrobacterium mediated gene transfer and phenotyping and characterization (molecular & 
morpho-physiological) of transgenics lines under green house condition. More than 15,000 leaf 
explant tissues of V-1 genotype were co-cultivated with the Agrobacterium (EHA105) strain 
harbouring the binary construct (pB1121) carrying SHN1 and DREB2A genes under 35 S, Rd29A 
and Cer 6 promoters respectively. The co-cultivated leaf explant tissues were thoroughly washed 
and dried and transferred to selection media containing Kanamycin (50 mg/l) and Cephataxime 
(300mg/l). A range of 10 – 40 % survivability and regeneration was recorded on selection medium 
as against 60 - 80 % in control. Tissues of putative transgenics were confirmed by PCR method 
(Fig. 1.1).  
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Fig 1.1: Development of transgenic mulberry (Variety V1) for improving drought resistance  

Representative pictures showing putative mulberry transgenic lines in culture tube (A), and 
ethidium bromide stained gel showing the presence of marker gene (as evidenced by PCR) in the 
putative transgenic lines (B). Lane 1-9- putative transgenic lines; C1- wild type; V – vector control; 
M – DNA marker P- plasmid vector.  

1.7.   PILOT STUDY: DEVELOPMENT OF DOUBLED HAPLOIDS THROUGH IN VITRO 
TECHNIQUE FOR MULBERRY IMPROVEMENT 

S. Ravindran, M. K. Raghunath and V. Girish Naik 

The experiment was initiated for the in vitro induction of gynogenic haploids through 
immature sorosis culture, development of doubled haploids through chromosome doubling of 
gynogenic haploids and assessment of homozygosity in doubled haploids by mulberry specific 
micro satellite (SSRs) marker analysis.  

The cuttings of 5 mulberry genotypes (G-4, Local female, Morus multicaulis, Punjab local 
& S-36) were planted in nursery to raise the saplings for multiplication of source material. 

Nodal explants of G-4, Morus multicaulis, Punjab local, S-36 and Local female were 
cultured in modified MS media to induce in vitro flowering from the sprouting nodal explants. The 
catkins induced in nodal explant cultures were cut into explants containing 4-6 florets and sub-
cultured to modified MS media incorporated with glycine and proline to induce gynogenesis. 
Swelling of the catkin explants was observed. 

 1.8.   DNA MARKER AIDED ANALYSIS OF MULBERRY GENE BANK TOWARDS A CORE 
ASSEMBLY FOR SUSTAINABLE CONSERVATION AND ENHANCED UTILIZATION IN 
CROP IMPROVEMENT (DBT sponsored in collaboration with CSGRC, Hosur)   

V. Girish Naik, and M. K. P Urs 

Listing of 1065 mulberry germplasm genotypes in the field gene bank of CSGRC, Hosur 
along with 29 morphological characters was carried out. Cluster analysis based on morphological 
characters resulted in 20 distinct groups. A total of 616 unique mulberry genotypes were short-
listed based on genetic distance and the number proportional to the cluster size.  The short-listed 
accessions included 37 essential breeders genotypes (Kernel). Multiplication of the diverse 
germplasm in the nursery is under progress at CSGRC, Hosur for establishment of an 
experimental plot under ARBD. SSR marker amplification on PAGE using different approaches 

 1      2     3      4      5      6     7      8      9    C1    V1  V2   M    P   

700 bp 
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(including Touch Down-PCR and optimization of the PCR conditions (viz., Ta, primer conc., 
template conc., no. of PCR cycles) have shown  better resolution. Initially, diverse cultivated 
accessions and species were used for genotyping with SSR markers.  Genotyping of 37 kernel 
accessions is under progress.  

1.9.  PILOT STUDY: DEVELOPMENT OF MICRO-SATELLITE (SSR) MARKERS FROM EST 
LIBRARY FOR MULBERRY GENOTYPING  

V. Girish Naik 

Out of the total of 1818 mulberry EST’s available in the NCBI database, all the sequences 
were analyzed for di-, tri-, tetra-, penta- and hexa- repeat motifs using web tools (MICAS/SSR 
tool). A total of 150 EST sequences showed SSR repeat motifs. 
 

SSR repeat motif di- tri- terta- penta- Hexa- 

Min. 5 4 4 4 5 

Max. 21 8 7 4 9 

 
Primer (F/R) was designed using the flanking regions of 23 identified SSR repeat motiffs in EST 
sequences. 
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2.  MULBERRY CROP PRODUCTION 

2.1.   STUDIES ON THE COMPARATIVE YIELD POTENTIALITY AND VARIETAL 
RESPONSE OF PROMISING MULBERRY VARIETIES UNDER DIFFERENT SOURCES 
OF ORGANIC AND INORGANIC NUTRIENTS -  (PPA - 3420) 

Srikantaswamy K., S. Sen, B.Nagaraj, C. Parameshwara and M.K.P. Urs 

Second year leaf yield data of 5 crops were  recorded in five promising varieties. Pooled 
data of five crops, indicated that the RC-1, V-1 and S-36 recorded higher leaf yield in organic 
treatment over the control. Soil organic carbon content was significantly high in organically grown 
treatments (0.85%) followed by control (0.69%) & chemically grown (0.69%) plots indicating the 
role of organic inputs in improving the soil health. 

Soil bulk density was reduced in organic treatment with higher water holding capacity 
when compared to control & chemical treatments. The microbial population with respect to fungi, 
bacteria, actinomycetes, azatobacter & PSMS were significantly high in organic treatment 
compared to control and chemical plots.(Table 2.1 to 2.4). 

Table-2.1:  Physical characteristics of the soil.  

Sl.No Treatment 
Bulk density 

gm/cc 
Water holding 

capacity % 
Porosity 

% 

1 T0 1.26 36.32 45.45 

2 T1 1.23 36.93 45.17 

3 T2 1.27 34.2 44.37 

 SE 0.01 0.98 0.96 

 CD@5% 0.02 2.8 2.77 

 
Table-2.2: Chemical characteristics of the soil 

Sl 
No 

Treatment PH OC % 
EC 

mmhos /cm 
P 

kg/ha 
K 

kg/ha 
Cu 

ppm 
Zn 

ppm 
Fe 

ppm 
Mn 
ppm 

1 T0 7.52 0.69 0.22 27.99 283 4.03 0.85 9.29 36.06 

2 T1 7.5 0.85 0.21 51.00 483 3.12 0.91 9.44 36.12 

3 T2 7.57 0.69 0.24 23.55 262 4.8 1.1 9.61 35.26 

 SE 0.07 0.05 0.04 4.9 50.44 0.26 0.15 1.78 3.3 

 CD@5% 0.19 0.15 0.1 14.25 144.66 0.75 0.43 2.25 9.7 
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Table-2.3:   Microbial population dynamics in different treatments (CFU/ gm soil) 

Sl. No Treatments 
Fungi 

CFU X 10
6
 

Bacteria 
CFU X 10

7
 

Actinomycetes 
CFU X 10

6
 

PSMs 
CFU X 10

6
 

1 T0 10.77 90 56 33 

2 T1 30.6 145 167 64 

3 T2 5.3 21.89 33 19 

Between treatments SE 1.59 23.9 6.4 3.9 

 CD@5% 4.7 71.9 19.3 11.9 
 

2.2.   BIOLOGICAL CONTROL OF FUNGAL ROOT ROT DISEASE OF MULBERRY BY 
ENDOPHYTIC BACTERIA BURKHOLDERIA CEPACIA & BACILLUS SUBTILIS 
STRAINS (DBT sponsored project) 

V.Gunasekhar, B.R. Dayakar Yadav and S.M.H. Qadri 

The project is aimed to isolate the rhizobacteria, Burkholderia cepacia and Bacillus subtilis 
from mulberry rhizosphere and endorhizosphere  and to use for the control of fugal root rot 
pathogens Macrophomina phaseolina, Botryodiplodia theobromae, Fusarium solani and F. 
oxysporium in vitro and in vivo. During the period, isolated ten Bacillus subtilis and ten 
Burkholderia cepacia strains  from the rhizosphere  and endorhizosphere of mulberry. Obtained 
type cultures from Indian Institute of Microbial Technology, Chandigarh, The bacterial strains 
isolated from mulberry rhizosphere and endorhizoshere  were compared with the type cultures for 
identification. Root colonization studies are in progress.  

2.3.   STUDIES ON THE FACTORS INFLUENCING THE NUTRIENT UPTAKE AND ITS USE 
EFFICIENCY IN MULBERRY UNDER FIELD CONDITIONS 

M. G. Sabitha, N. B. Chowdary and K. Vedavyasa 

The project is aimed to evaluate the factors influencing the nutrient uptake and its use 
efficiency at field level which will be useful in understanding the importance of balanced supply of 
nutrients and consequently improvement in optimum plant growth and yield in mulberry. Collected 
soil and leaf samples from farmers’ field of Nanjangud, Palamaner, K.R. Pet, V. Kota, Yelandur, 
Samiyanallur and Gundlupet and recorded cocoon harvest details. Soil analysis of Karnataka (K. 
R. Pet & Nanjangud) area revealed that pH ranged from 6.91 – 8.1 and EC from 0.09 – 0.22. Data 
of Biochemical analysis of leaf samples revealed that total protein content ranged from 155.2 – 
192.5 mg/g and total sugars from 107.5 – 117.9 mg/g. In Andhra Pradesh (V. Kota & Palamaner) 
pH of soil ranged from 7.68 – 8.12 & EC from 0.08 – 0.24. Biochemical analysis of leaf samples 
revealed that protein content ranged from 152.5 – 190.8 mg/ g and total sugars from 116.8 – 121.7 
mg/g. In Tamil Nadu (Samiyanallur) pH of soil ranged from 7.34 – 8.25 & EC from 0.08 – 0.38. 
Biochemical analysis of leaf samples revealed that protein content ranged from 127.8 – 189.6 
mg/g and total sugars from 105.95 – 118.9 mg/g.  
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2.4.  VALIDATION OF FOLIAR APPLICATION OF MACRO AND MICRO NUTRIENT 
FORMULATION TO MITIGATE THE NUTRITIONAL DEFICIENCIES IN MULBERRY  

M. G. Sabitha, Mala V. Rajan and N. B. Chowdary 

With the introduction of high yielding mulberry varieties and improved agronomical 
package of practices, the demand of nutrients for achieving the maximum production has 
increased leading to depletion of nutrients consequently causing nutritional disorders. Inadequate 
supply of nutrition ultimately reflects upon the growth of the plants and manifests in the form of 
symptoms on the foliage. The objective of this project is to overcome the nutritional disorders/ 
hidden hunger of nutrients for sustainable production of mulberry. “Poshan” a multinutrient 
formulation of balanced nutrients along with growth promoters for correcting nutrient deficiencies in 
mulberry was developed and field tested. The formulation was tested with 100 farmers around 
Mysore area. Leaf yield data were collected from the treated and control plots. Biochemical 
analysis of leaf samples was carried out.  Data revealed that the foliar application of Poshan 
reduced the leaf yield loss up to 30.8 % and improved the leaf quality (total proteins – 45.9 %; total 
sugars – 46.3 % & leaf moisture content – 20.9 %) in comparison to nutrient deficient control.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.5.  DEVELOPMENT OF DIAGNOSTIC KIT FOR IDENTIFICATION OF NUTRIENT 
DEFICIENCIES IN MULBERRY AND TO ASSESS THE LEAF QUALITY 

N. B. Chowdary, M. G. Sabitha and Mala V. Rajan 

Proper identification of nutritional status of mulberry is important to maximize production 
efficiency. Generally visual methods of leaf diagnosis are followed to identify the nutrient 
deficiencies in mulberry. A lot of experience on the part of the observern needed as deficiency 
symptoms are confused with toxicity of nutrients, drought, insects and disease infestation, 
herbicide damage, soil salinity and inadequate drainage problems. Disadvantage of visual 
diagnosis is that the symptoms of the deficiencies appear too late to apply remedial measures to 
save the crop. Hence, the study is aimed at developing rapid qualitative chemical tissue tests for 
detection of nutrient deficiencies in mulberry and to assess the leaf quality for suggesting remedial 
measures.  

Leaf sap juice samples from different mulberry varieties maintained under 4 graded levels of 
fertilizer application were processed and the Brix values were recorded using a Refractometer. 

37,860

49,510

0
10,000
20,000
30,000
40,000
50,000
60,000

Nutrient deficient control Poshan

Fig. 2.1: Influence of Poshan on leaf yield of 
mulberry (MT/ha/yr)



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011  

 

10 

The results indicated that the values of Brix ranged from 3 – 11 % in sap juice and 2 – 10 % in leaf 
samples.  

 
    
 
 
 
 
 
 
 
     
       
       Fig.2.2: Refractometer                       Fig. 2.3: Sample showing the Brix value of 9 % 
 
 

 
 
 
 
 

The different plant tissues (leaf, shoot and petiole) were collected from different mulberry varieties 
exhibiting nutrient deficiency symptoms along with respective healthy plants from different 
positions (lower, top and middle regions) and the tissues were cut into small segments and were 
used for dye colourization technique to identify the nitrogen deficiency by using different 
reagents/indicators. Identified one chemical to differentiate the nitrogen sufficient tissues (blue 
colour) from nitrogen deficient tissues (no colour) and standardization of the procedure is under 
progress.  

 
 

 

 

 

Fig. 2.4: Rapid tissue test for 
Identification of N deficiency 

Normal Tissue Deficient Tissue  
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3.  MANAGEMENT OF SOIL FOR MULBERRY 

3.1:   SUSTENANCE OF SOIL FERTILITY AND YIELD OF MULBERRY UNDER LONG TERM 
FERTILIZATION   

3.1.1:  Long term effect of fertilizers and manures on physical, chemical, biological   
properties of soil, quality and yield of mulberry leaf. 

K. Vedavyasa, Sibayan Sen and T. Tippeswamy 

The sustenance  of soil fertility under  long term manuring and fertilization experiment has 
been carried out to understand its nature and effect, singly or in combination on mulberry  leaf 
yield, as well as physical, chemical and biological properties of soil.   

The mulberry leaf yield data  of  IX year indicated significant differences among the 
treatments, highest being recorded in T7 (350N:140P:140K kg/ha/yr with FYM 20MT/ha/yr) yielding 
35.60 (K2), 43.20(S36), 53.10(V1) MT/ha/yr. The lowest yield  [11.40 (K2), 14.20 (S36) and 
14.90(V1) MT/ha/yr] were recorded in T0 (control) and was comparatively lower than the yield 
recorded during VIII year. The yield levels recorded were less in other treatments also compared 
to that of  VIII year (Table 3.1).  

The physical and chemical characteristics of soils viz., soil reaction (pH), electrical 
conductivity, organic carbon, available Phosphorus and Potassium were analysed. (Table.3.2).    
The values recorded during the period are lower in T0 i.e., Organic carbon 0.24%, Phosphorus-
8.10 kg/ha and potassium of  82 kg/ha. The microbial biomass carbon was also estimated to know 
the biological condition of  soil wherein higher microbial biomass carbon  was recorded in 
treatment which received farm yard manure. Bulk density of soil was also estimated to know the 
physical properties and lower values were recorded for T5 (150:60:120kg/ha/yr with 20MT 
FYM/ha/yr with 20kg bio fertilizer and VAM) compared to other treatments. The protein, nitrogen 
and carbohydrate contents were estimated to know the biochemical parameters of leaf, which 
ranged from 1.15 to 2.85% and 13.50 to 24.35% respectively.  

Table 3.1:   Effect of continuous application of fertilizer and manure on yield of mulberry        
(IX year). 

 

Treatment  (NPK kg/ha/yr) 
Leaf yield  (MT/ha/yr) 

K2 S36 V1 

T0- Absolute Control 11.40 (12.00) 14.20 (15.10) 14.90 (16.00)  

T1-300:120:120 30.80 (31.10) 39.00 (38.10) 46.50 (47.00) 

T2- 300:120:120 +FYM 20MT 34.35 (35.50) 42.85 (43.20) 51.70 (51.50) 

T3- 225:  90:  90+ FYM 20MT 32.35 (31.80) 41.60 (40.90) 49.45 (49.10) 

T4- 150:120:120+ FYM 20MT +20 kg bio fertilizer  31.50 (30.80) 39.70 (39.00) 48.00 (47.20) 

T5- 150:  60:120+ FYM 20MT +20 kg bio fertilizer 
+1MT VAM 

30.50 (30.20) 39.05 (38.00) 47.15 (46.50) 

T6- 300:120:120+ Ver-compost 4.8MT 34.00 (34.00) 41.10 (41.20) 51.20 (50.80) 

T7- 350:140:140 +FYM 20MT 35.60 (36.10)  43.20 (43.80) 53.10 (53.20) 

C D at 5% Between Treatments    : 1.66 

 
Values in parentheses are yield recorded during eighth year  
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Table 3.2:  Effect of continuous application of manures and fertilizers on Physico- chemical    
properties of soil.   

Treatment (NPK kg/ha/yr) pH 
EC 

mmohs/cm 
Organic 

Carbon (%) 
P2O5 

Kg/ha 
K2O 

Kg/ha 

T0-Absolute control 8.05 0.26 0.24 8.10 82 

T1-300:120:120 7.85 0.24 0.30 20.20 302 

T2- 300:120:120 +FYM 20MT 7.80 0.25 0.65 24.65 385 

T3-225:90:90+ FYM 20MT 7.82 0.22 0.67 21.55 280 

T4-150:120:120+FYM20MT 
+ 20 kg bio fertilizer  

7.78 0.26 0.70 25.40 385 

T5-150:60:120+ FYM 20MT+ 20 kg bio fertilizer 
+1MT VAM 

7.81 0.27 0.72 18.10 365 

T6-300:120:120+Vermi-compost 4.8MT 7.86 0.24 0.40 22.30 365 

T7 350:140:140 +FYM 20MT 7.72 0.25 0.50 25.45 465 

F test  
C D at 5 % 

* 
0.17 

NS 
-- 

* 
0.14 

* 
1.76 

* 
21.5 

 
3.1.2:  Long term effect of fertilizer and manure application and intensive cropping on  

micronutrient status and mulberry leaf yield. 

Sibayan Sen and K. Vedavyasa 

Analysis of soil for micro nutrients status have shown significant differences among the 
treatments. The micro nutrient content in soils varied among treatments. The zinc ranged between 
0.36 to 1.32 ppm, copper 0.14 to 0.52 ppm, iron 8.15 – 13.50 and manganese 6.00 to 13.65 ppm.  
However, control treatment (Absolute control) has shown lowest content of micro nutrient (Table 
3.3).  

In leaf samples zinc ranged from 9 - 28 ppm in K2, 9 - 26 ppm in S36 and 10 - 28 ppm in 
V1, Iron ranged from 320 - 571 ppm in K2, 390 - 579 ppm in S36 and 355 - 575 ppm in V1, 
manganese  ranged from 25  - 38 ppm in K2, 22 -39ppm in S36 and 26- 40 ppm in V1 and  copper  
ranged from 8.65 – 11.0 ppm in K2, 8.90 – 11.40 ppm in S36 and 10.40– 13.8 ppm in V1  

Table 3.3:   Effect of continuous application of fertilizer and manure on micronutrients of soil 

Treatment   (NPK kg/ha/yr) Micronutrient contents in soil (ppm) 

 Zinc Copper Manganese Iron 

T0- Absolute control 0.36 0.14 6 8.15 

T1- 300:120:120 0.91 0.35 9.15 11.55 

T2- 300:120:120 + FYM 20MT 1.31 0.36 11.35 12.3 

T3-   225: 90:  90+  FYM 20MT 1.28 0.41 12.35 12.85 

T4- 150:120:120+ FYM20MT+20 kg bio fertilizer  1.3 0.37 9.65 13.15 

T5- 150: 60: 120+ FYM 20MT+20 kg bio 
fertilizer +1MT VAM 

1.25 0.42 9.45 12.55 

T6- 300:120: 120+Vermi-compost 4.8MT 1.32 0.52 13.65 13.65 

T7- 350:140:140+ FYM 20MT 1.24 0.43 10.65 12.9 

F- test 
CD @5% 

* 
0.25 

* 
0.15 

* 
1.85 

* 
2.00 
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3.2.  ESTABLISHMENT OF SOIL SCIENCE & AGRO. CHEMISTRY FACILITY – (CSS –2105) 
RSRS, Kodathi 

RSRS Kodathi was taken up for strengthening of soil testing facility under CSS 2105 
during 2010-11. Required chemicals, equipments and glass wares were supplied.  684  soils 
samples of CPP farmers were analyzed for the fertility status & fertilizers and manural doses were 
recommended. Reclamatory measures were also suggested for problematic soils. 

3.3. SOIL FERTILITY MANAGEMENT OF MULBERRY GARDENS AND QUALITY  
CONTROL OF DISINFECTANTS -  (MPR- 0005)  (Continuous programme) 

1252 soil samples received from different agencies were analyzed for fertility status. 
Appropriate reclamatory measures and fertilizer recommendations were suggested.  71 samples of  
Vijetha/vijetha supplement / Ankush (bed disinfectants) & Amruth, 45 samples of Chlorine di-oxide, 
09 samples of FYM and 13 samples of water were tested for quality. 
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4.   MULBERRY CROP PROTECTION 

4.1. SCREENING AND IDENTIFICATION OF EFFICIENT LIGNOLYTIC/ CELLULOLYTIC 
MICROBES FOR EFFECTIVE DECOMPOSITION OF SERI  RESIDUE – (PRP-3374) 

V. Nishitha Naik and D. D. Sharma  

To accelerate the decomposition of seri residue especially left out mulberry shoot two 
effective fungi viz., Pleurotus florida and P. ostreatus which are having the lignocellulolytic activity 
were tested in different combinations. Three season data revealed that there was a significant 
difference (P<0.01) in decomposition of mulberry shoot in various treatments compared with 
control (Table 4.1). P. florida alone and same with other combinations showed higher 
decomposition (>81.63%) compared with  P. ostreatus and its other combinations. Highest 
decomposition (92.28%) was found in P. florida (Pf) along with single super phosphate, lime 
powder and sugarcane molasses within 150 days which is followed by P. florida and sugarcane 
molasses (88.36%), P. florida and lime powder (86.58%), P. florida and single super phosphate 
(85.58 %). The compost was analysed for physical, chemical and biological properties before and 
after application to soil. Soil fertility status was improved after incorporation of mushroom compost 
in the soil (Table 4.2), Organic carbon  (2.04 %), phosphorus (0.05%) and potash (0.17%) 
respectively. Regarding the microbial population  (cfu/g soil), fungi increased from 0.99 to          

160 × 10
5
, bacteria 1.05 to 180 × 10

5
 and actinomycetes from 0.32 to 0.60× 10

5
. Besides, the 

compost improved mulberry growth and yield parameters (Table 4.3). There was a significant 
difference (P<0.05) in mulberry growth and yield parameters with treatment. Plant height (208 cm), 
number of leaves (198.6) and leaf yield (364g) was found maximum in treatment (T-9). Regarding 
the yield parameters there was significant (P<0.01) increase in the number of leaves in all the 
combinations of P. florida compared to control. This indicates that the compost improves plant 
growth and yield parameters irrespective of the treatments. Overall, treatment T-9 was more 
effective in improving all the plant growth and yield parameters.   

Table 4.1:   Efficacy of various treatments on decomposition of mulberry shoots 

Treatments 
Decomposition (%) 

Avg. 
Rainy Winter Summer 

T0 Mulberry shoots (MS) 54.12 53.82 53.12 53.68 

T1 MS + Pleurotus  florida (Pf) 82.50 81.30 81.10 81.63 

T2 MS + P. ostreatus (Po) 62.41 61.20 61.08 61.56 

T3 MS + SSP+Pf 85.14 86.36 85.26 85.58 

T4 MS + SSP + Po 64.91 65.53 65.12 65.18 

T5 MS + LP + Pf 87.12 86.50 86.13 86.58 

T6 MS + LP + Po 67.32 65.96 66.00 66.42 

T7 MS  + SM+Pf 87.90 89.37 87.83 88.36 

T8 MS + SM + Po    69.15 70.25 69.12 69.50 

T9 MS + SSP +LP + SM + Pf 92.00 92.85 91.99 92.28 

T10 MS + SSP + LP + SM+ Po 71.51 73.36 72.12 72.33 

                         CD at 5 %   74.91   75.13 74.44  

Season             0.2 
Treatment        0.4 
S x T                NS 
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Table 4.2:   Soil fertility status before and after incorporation of mushroom compost 

Sl No. Properties Before After Difference 

1 pH 7.34 7.51 0.17 

2 EC (ds/cm) 0.74 0.47 0.27 

3 OC (%)  0.97 3.01 2.04 

4 Nitrogen (%) 0.18 0.24 0.06 

5 Phosphorous 0.15 0.20 0.05 

6 Potash (%) 0.13 0.30 0.17 

7 Fungi (cfu/g soil × 10
5
)  0.99 150-160 - 

8 Bacteria (cfu/g soil ×10
5
)  1.05 170-180 - 

9 Actinomycetes  

(cfu/g soil ×10
5
) 

0.32 0.50-0.60 - 

 

 Table 4.3:  Effect of mushroom compost on plant growth parameters 

Treatments 
Plant 

height (cm) 
Leaves    

(no.) 

Leaf yield 
(g) 

T0 Mulberry shoots (MS) 
156 

(±11.93) 

110 

(±18.90) 

170 

(±10.36) 

T1 MS + Pleurotus  florida (Pf) 
185 

(±21.67) 

161.8** 

(±21.72) 

261** 

(±3.53) 

T2 MS + P. ostreatus (Po) 
167 

(±18.18) 

122.2 

(±26.64) 

190* 

(±18.37) 

T3 MS + SSP+Pf 
193 

(±19.23) 

166.0** 

(±15.25) 

265** 

(±18.66) 

T4 MS + SSP + Po 
168 

(±19.23) 

125.4 

(±18.98) 

226* 

(±18.90) 

T5 MS + LP + Pf 
195* 

(±23.45) 

175.4** 

(±14.19) 

282** 

(±7.58) 

T6 MS + LP + Po 
185 

(±28.72) 

136.0* 

(±12.64) 

227** 

(±9.35) 

T7 MS  +  SM+Pf 
200* 

(±29.70) 

189.8** 

(±21.32) 

360** 

(±6.51) 

T8 MS + SM + Po  
187 

(±36.05) 

141.2* 

(±7.85) 

240** 

(±16.43) 

T9 MS + SSP +LP + SM + Pf 
208** 

(±23.45) 

198.6** 

(±12.04) 

364** 

(±10.8 3) 

T10 MS + SSP + LP + SM+ Po 
193 

(±20.73) 

150.8** 

(±18.43) 

242** 

(±19.23) 

 CD at P<0.01 47.66 36.7 27.67 

 CD at P<0.05 33.51 25.02 19.43 
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 4.2. DEVELOPMENT OF INTEGRATED PACKAGE FOR MANAGEMENT OF SOILBORNE 
PATHOGENS – (PRP- 3436) 

D. D. Sharma and Pratheesh Kumar, P. M.  

The new mulberry plantation of high yielding varieties is taken up either by uprooting the 
existing mulberry plantation or in lands where other agricultural/horticultural crops were grown. 
Such soils may be contaminated with various types of the soilborne pathogens, causing diseases 
for subsequent plantations and need remediation before taking up new plantations. Hence, the 
present study was under taken to find an effective and ecofriendly IDM package for management 
of soilborne pathogens including nematodes in sick soils for taking up new mulberry plantation. 
The trial was conducted in severely infested land (1350 m

2
) with pathogens causing nursery, root 

rot and root knot diseases. Different treatments in various combinations such as deep digging, soil 
solarization, application of Neem oil cake and growing of Dhaincha were used. Complete 
suppression of pathogen population was observed three months after the treatment (T-3) where 
deep digging (30 cm) followed by application of neem oil cake (@ 800 kg/ha after 45 days) and 
raising of Dhaincha (@ 20 kg seeds/ ha after 6 days) were made  (Table-4.4). Mulberry plantation 
was taken up in the same land for testing the efficacy of treatments on mulberry growth 
parameters and severity of soilborne diseases. After 12 months, all plants survived in treatment-3 
and were free from nematodes and fungal pathogens. 

Table 4.4:   Impact of various treatments on plant growth and soilborne diseases 

Sl. 
No. 

Treatments 
Survival  
of plant 

(%) 

Plant 
height 
(cm) 

L. yield 
kg/ha/ 
crop 

Root rot 
(%) 

 

No. of 
Root 
knot 

T-0 Control (with out treatments) 61.8 78.5 8397 38.2 197.0 

T-1 
Deep digging (30 cm) + Soil 
solarization (up to 60 days)  

94.0 
98.5 

(+25.5%) 

10795 

(+28.6%) 

6.0 

(- 84.3%) 

25.0 

(- 87.3%) 

T-2 
Deep digging (30 cm) + Application of 
Neem oil cake (@ 800 kg/ha) after 60 
days  

92.9 
96.6 

(+23.1%) 

10729 

(+27.8%) 

7.1 

(- 81.4%) 

28.5 

(- 85.5%) 

T-3 

Deep digging (30 cm) + Application of 
Neem oil cake (@ 800 kg/ha) after 45 
days + Raising of Dhaincha crop (@ 
20 kg/ha) after 6 days 

100 
103.6 

(+32.0%) 

11338 

(+35.0%) 

 

0.0 

(- 100%) 

 

0.0 

(- 100%) 

 

T-4 

Deep digging (30 cm) + Soil 
solarization (up to 45 days) + 
Application of Neem oil cake (@ 800 
kg/ha) + Raising of Dhaincha crop (@ 
20 kg/ha) after 6 days 

100 
105.0 

(+33.8%) 

11370 

(+35.4%) 

0.0 

(- 100%) 

 

0.0 

(- 100%) 

 

 CD at 5% 1.49 2.16 70.89 0.48 5.68 
 

Figures in parentheses are the % increase (+)/ decrease (-) over control 

4.3. PILOT STUDY-1: MANAGEMENT OF SOILBORNE DISEASES OF MULBERRY  
THROUGH BIOFUMIGATION 

     Pratheesh Kumar, P.M., D. D. Sharma, V. Nishitha Naik and B. R. Dayakar Yadav 

Recent years soilborne diseases especially root rot poses a serious threat to mulberry 
cultivation. Though several chemical methods are suggested, these are not economical, non 
affordable and cumbersome for the farmers. Besides, chemicals may harm beneficial microflora 
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and fauna present in the rhizosphere soil. Therefore, an effective and economical management 
method for soilborne diseases is required to address these problems. Biofumigation is a 
sustainable agronomic technique that exploits some plants' defensive myrosinase-glucosinolate 
enzymatic systems for management of soilborne pathogens, nematodes, insects and weeds. 
Plants belonging to Brassicaceae  are mainly having this myrosinase-glucosinolate system for their 
self-defense. The major breakdown products of glucosinolates when exposed to myrosinase are 
isothiocyanates (ITC), nitriles, epithionitriles and thiocyanates. Laboratory assay of biofumigants 
such as Brassica juncea, B. rapa, B. oleraceae var. capitata, B. oleraceae var. botrytis, Raphanus 
sativus, Lectuca sativa, Dacus carota  was carried out against root rot causing fungal pathogens 
such as Rhizoctonia bataticola (=Macrophomina phaseolina), Botryodiplodia theobromae and 
Fusarium solani. Cultures of the above fungi were exposed to isothiocynates released by 
decomposing above plant materials in a closed container. After 14 days the fungi were cultured in 
agar plates and liquid medium to test their viability and growth. The study revealed that 90-100% 
suppression of mycelial growth by B. juncea, R. sativus and mustard oil cake against these 
pathogens. The in vivo studies done with the mulberry plants raised in earthen pots showed similar 
results. Hence, these identified biofumigants can be exploited for management of root disease of 
mulberry.  

4.4. PILOT STUDY-2: INVESTIGATIONS INTO MULBERRY ROOT ROT DISEASE, 
IDENTIFICATION OF QTLS CONFE-RRING RESISTANCE AND TRAIT INTRO -
GRESSION  

B. R. Dayakar Yadav, D. D. Sharma, Pratheesh Kumar, P.M. and V. Girish Naik 

Among all the soilborne diseases of mulberry, root rot disease poses a serious problem 
during cultivation in established gardens and nurseries. It has been reported that the disease is 
caused by various pathogens such as Fusarium solani, F. oxysporum, Botryodiplodia theobromae 
and Macrophomina phaseolina. So far, it has not been reported which is the actual pathogen to 
cause the root rot disease that is need of the hour to adopt the suitable management strategy, 
hence the present study was conducted. For under taking the trial, root samples infected with root 
rot disease were collected from hot spot areas. Four fungi  were isolated from infected samples. 
These were mass multiplied for conducting the pathogenicity trial. Mulberry cuttings were planted 
in pots for pathogenicity test. On pathogenicity, fungal isolate Rhizoctonia bataticola (= 
Macrophomina phaseolina) has proved strongly  pathogenic to mulberry by fulfilling the Koch’s 
postulates. However, three fungal isolates, Fusarium solani,  F. oxysporum and  Botryodiplodia 
theobromae were found to be opportunistic causing secondary infection on mulberry roots. The 
fungal isolate R. bataticola caused severe infection in mulberry (76.9 %) on pathogenicity trial and 
was identified as the actual pathogen causing the root rot disease in mulberry in India. Further, soil 
temperature >25ºC, poor organic carbon < 0.3 %, soil moisture < 30 % and sandy soil enhance the 
disease severity. In order to control the root rot disease, a new formulation Navinya has been 
developed composed of plant derivatives (80 %), organic (8%) and inorganic (12 %) chemical 
compounds and field trials were conducted. The field study revealed that disease suppression 
>90% was achieved within 30 days by applying Navinya. 

4.5.  MORPHO-PHYSIO-ANATOMICAL CHARACTERIZATION OF TERMINALIA   SPP. - 
(PIC- 4678) (Inter-institutional project with CTRTI, Ranchi) 

A.M. Babu 

Surface ultrastructure of the leaves of seven Tasar host plants was studied. Three 
accessions of Terminalia arjuna, two accessions of T. tomentosa,  a hybrid (Acc no. 130) and 
Anogeissus laifolia were completed during the year. Characters of  leaf cuticle, stomata and 
trichomes were compared among the different host plants. 
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5.   SILKWORM IMPROVEMENT 

5.1.  MAINTENANCE OF BIVOLTINE SILKWORM BREEDS – (SIM-0006) 

S.Nirmal Kumar, N.Mal Reddy, A.Naseema Begum, S. Manthira Moorthy,                 
Kariyappa and G.V. Kalpana 

 5.1.1. Productive bivoltine breeds                              

           The productive breeds namely, CSR2, CSR3, CSR4, CSR6, CSR12, CSR16, CSR17, 
CSR26 and CSR27 were reared following the race maintenance technology. The performance of 
the breeds was in conformity with the original breed characteristics and values obtained for the 
traits are on par with the benchmark values (Table 5.1). 

Table 5.1:   Performance of productive bivoltine breeds(Mean of 3 trials; Values are in mean ± SD) 

Breeds 
Fecundity 

(No.) 
Pupation 
rate (%) 

Cocoon    
weight (g) 

Shell       
weight (g) 

Shell  
percentage (%) 

CSR2 561 ± 20 94.3 ± 1.50 1.911 ± 0.03 0.449 ± 0.01 23.5 ± 0.10 

CSR3 540 ± 25 93.1 ± 2.20 1.825 ± 0.03 0.434 ± 0.02 23.8 ± 0.23 

CSR4 516 ± 30 92.5 ± 6.50 1.845 ± 0.07 0.413 ± 0 .01 22.4 ± 0.40 

CSR6 540 ± 40 93.4 ± 2.75 1.836 ± 0.07 0.408 ± 0.06 22.2 ± 0.40 

CSR12 525 ± 24 92.0 ± 2.40 1.806 ± 0.01 0.428 ± 0.01 23.7 ± 0.25 

CSR16 525 ± 42 93.7 ± 1.42 1.856 ± 0.04 0.410 ± 0.01 22.1 ± .080 

CSR17 537 ± 20 95.2 ± 1.60 1.835 ± 0.06 0.431 ± 0.02 23.5 ± 0.22 

CSR26 550 ± 34 94.2 ± 3.50 1.824 ± 0.03 0.407 ± 0.01 22.3 ± 0.10 

CSR27 553 ± 23 93.4 ± 2.30 1.836 ± 0.02 0.448 ± 0.01 24.4 ± 0.35 

          
Bench mark:  Fecundity: >500; Pupation rate:>90 %; Cocoon weight:>1.70 g;                                  
            Shell weight:>0.380 g; Shell percentage: >22% 

5.1.2. Robust bivoltine breeds 

           Twelve robust breeds namely, CSR18, CSR19, CSR46, CSR47, CSR50, CSR51, CSR52, 
CSR53, D2, D20, NB1 and S8 were reared following the race maintenance technology. The 
performance of the breeds was in conformity with the original breed characteristics (Table 5.2). 

Table 5.2:   Performance of robust bivoltine breeds (Mean of 3 trials; Values are in mean ± SD) 

Breeds Fecundity (No.) Pupation 

rate  (%) 

Cocoon 

weight (g) 

Shell 

weight (g) 

Shell  

percentage (%) 

CSR18 516 ± 20.5 94.7 ± 1 .22 1.721 ± 0.05 0.378 ± 0.01 22.0 ± 0.18 

CSR19 526 ± 26.2 93.6 ± 3.24 1.685 ± 0.12 0.376 ± 0.01 22.3 ± 0.21 

CSR46 540 ± 25.5 94.2 ± 2.24 1.825 ± 0.09 0.449 ± 0.05 24.6 ± 0.02 

CSR47 535 ± 29.4 93.8 ± 3.00 1.748 ± 0.06 0.385 ± 0.03 22.0 ± 0.08 
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CSR50 525 ± 28.5 94.6 ± 2.30 1.903 ± 0.15 0.462 ± 0.04 24.3 ± 0.05 

CSR51 540 ± 28.2 93.2 ± 2.75 1.816 ± 0.02 0.403 ± 0.03 22.2 ± 0.60 

CSR52 530 ± 18.0 95.2 ± 1.75 1.895 ± 0.03 0.444 ± 0.02 23.4 ± 0.23 

CSR53 526 ± 35.6 92.1 ± 3.57 1.819 ± 0.08 0.438 ± 0.03 24.1 ± 0.02 

D2 520 ± 16.0 93.2 ± 1.50 1.838 ± 0.10 0.433 ± 0.02 23.6 ± 0.18 

D20 520 ± 24.6 92.6 ± 2.78 1.814 ± 0.19 0.401 ± 0.02 22.1 ± 0.40 

NB1 541 ± 35.0 92.0 ± 2.00 1.796 ± 0.12 0.388 ± 0.02 21.6 ± 0.20 

S8 518 ± 6.45 92.3 ± 2.56 1.786 ± 0.03 0.433 ± 0.08 24.2 ± 0.16 

      
Bench mark: Fecundity: >450; Pupation rate: >90 %; Cocoon weight :>1.6 g;                                    

Shell  weight:>0.350 g  Shell   percentage: >21 %. 

5.1.3. Thin denier bivoltine breeds 

Thin denier breeds, JPN7 and JPN8 were maintained by following the mono cocoon reeling 
technique. Both the pure breeds were bred true for the target traits viz., filament length and denier. 
The performance of the breeds was in conformity with the original breed characteristics                
(Table 5.3). 

Table 5.3:   Performance of thin denier breeds  
      (Mean of 3 trials; Values are in mean ± SD) 

Breed 
Fecundity 

(No.) 
Pupation 
rate (%) 

Cocoon 
weight  (g) 

Shell 
weight (g) 

Shell 
percentage % 

Filament 
length (m) 

Denier 
(d) 

JPN8 548 ± 39 93.8 ± 5.3 1.714 ± 0.07 0.381 ± 1.5 
                       

22.2 ± 0.41 

 

                         
1420 ± 49.9 

 

1.91  ± 0.04 

JPN7 
                   

532 ± 62 
 

                    
90.8 ± 5.9 

 

                     
1.725 ± 0.15 

 

                      
0.417 ± 0.01 

 

24.2 ± 0.71 
                          

1365 ± 175.3 

 

2.2  ± 0.08 

       
Bench mark:  Filament length: 1400 – 1500 m; Denier: 1.9 - 2.1 

5.1.4. Sex-limited breeds             

The cocoon colour sex-limited breeds namely, CSR2 (SL), CSR4 (SL), CSR8 (SL), CSR27 
(SL) and CSR 202 (SL) were reared following the race maintenance technology. During the course 
of maintenance of sex limited breeds, the batches expressing higher survival in females with 
cocoon weight, shell weight and cocoon shell percentage on par with bench mark values were 
selected. The performance of the breeds was in conformity with the original breed characteristics 
(Table 5.4). 

Table 5.4:    Performance of sex-limited breeds 
       (Mean of 3 trials; Values are in mean ± SD) 

                                            
Breed 

 

Fecundity 
(No.) 

Pupation rate 
(%) 

Cocoon weight 
(g) 

Shell weight  
(g) 

Shell 
percentage (%) 

CSR2 (SL) 480 ±  8.5 94.8 ± 2.4 1.739 ± 0.04 0.373 ± 0.09 21.4 ± 0.09 

CSR4 (SL) 476 ± 7.5 93.4  ± 2.4 1.653 ± 0.03 0.350 ± 0.09 21.2 ± 0.09 
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CSR 8 (SL) 485 ± 6.2 94.2 ± 3.6 1.713 ± 0.03 0.349 ± 0.02 20.4 ± 0.17 

CSR27 (SL) 500 ± 4.2 93.1 ± 6.5 1.811 ± 0.05 0.424 ± 0.02 23.4 ± 0.20 

CSR202 (SL) 491 ±  2.0 91.3  ± 3.5 1.725 ± 0.04 0.408 ± 0.01 23.7 ± 0.14 

     
Bench mark: Fecundity: >450; Pupation rate: > 90 %; Cocoon weight: >1.6 g;  

    Shell weight: >0.320 g : Shell percentage: >21 % 

5.1.5.   Evaluation of basic stocks for post cocoon parameters              

              All the productive, robust and sex limited breeds were subjected to post-cocoon 
assessment. The important post cocoon parameters such as filament length, raw silk percentage, 
reelability, denier and neatness were assessed. The performance of the breeds was in conformity 
with the original breed characteristics (Tables 5.5a,b, c). 

Table 5.5a:  Reeling performance of productive bivoltine breeds 
(Mean of 3 trials; Values are in mean ± SD) 

Breeds 
Raw silk 

% 
Filament 

length (m) 
Filament 
size (d) 

Reelability 
% 

Neatness 
(p) 

CSR2 19.2 ± 0.21 1030 ± 16 2.86 ± 0.05 87 ± 0.20 93 ± 0.12 

CSR3 18.9 ± 0.32 1005 ± 22 2.92 ± 0.06 86 ± 0.30 92 ± 0.21 

CSR4 17.5 ± 0.68 960 ± 39 2.92 ± 0.22 86 ± 0.53 91 ± 1.00 

CSR6 17.8 ± 0.06 970 ± 28 2.85 ± 0 .28 85 ± 0.50 92 ± 1.00 

CSR12 19.2 ± 0.25 1020 ± 24 2.89 ± 0.05 87 ± 0.21 92 ± 0.32 

CSR16 18.1 ± 0.50 965 ± 20 2.83 ± 0.20 86 ± 0.50 92 ± 0.50 

CSR17 18.7 ± 0.23 1005 ± 20 2.94 ± 0.04 86 ± 0.25 92 ± 0.22 

CSR26 18.3 ± 0.25 959 ± 18 2.82 ± 0.12 86 ± 0.25 92 ± 0.25 

CSR27 19.6 ± 0.35 1030 ± 25 2.86 ± 0.04 86 ± 0.30 93 ± 0.02 

 
Bench mark: Raw silk%: >17, Filament length: >900 m; Reelability:  > 85%; Neatness: >90 p           

Table 5.5b:  Reeling performance of robust bivoltine breeds  
(Mean of 3 trials; Values are in mean ± SD) 

Breeds 
Raw silk 

% 

Filament 

length (m) 

Filament 

size (d) 

Reelability 

% 

Neatness 

(p) 

CSR18 15.7 ± 1.00 880 ± 22.0 2.78 ± 0.04 85 ± 0.50 91 ± 0.50 

CSR19 15.4 ± 0.22 865 ± 28.0 2.81 ± 0.02 86 ± 0.05 91 ± 1.00 

CSR46 16.8 ± 0.24 980 ± 32.5 2.89 ± 0.06 86 ± 0.50 93 ± 0.50 

CSR47 16.9 ± 0.25 945 ± 25.2 2.92 ± 0.65 86 ± 0.04 92 ± 0.50 

CSR50 19.9 ± 0.24 1080 ± 24.5 2.96 ± 0.08 86 ± 0.50 93 ± 0.50 

CSR51 16.8 ± 0.55 950 ± 33.0 2.80 ± 0.29 85 ± 0.50 92 ± 0.50 

CSR52 19.2 ± 0.20 1035 ± 18.6 2.96 ± 0.03 86 ± 0.10 92 ± 0.50 
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CSR53 18.2 ± 0.75 960 ± 35.6 3.01 ± 0.05 85 ± 0.80 91 ± 0.01 

NB1 17.5 ± 0.50 958 ± 25.6 2.78 ± 0.03 86 ± 0.10 91 ±0.50 

D2 17.8 ± 0.25 960 ± 22.5 2.79 ± 0.02 86 ± 0.24 91 ±0.50 

D20 17.9 ± 0.62 980 ± 32.0 2.92 ± 0.03 85 ± 0.50 92 ± 0.50 

S8 18.2 ± 0.20 960 ± 24.5 2.86 ± 0.03 86 ± 0.50 92 ± 0.50 
 

Bench mark: Raw silk%: >15 %; Filament length: >850 m; Reelability: > 85 %;  
                       Neatness: >90 p 

Table 5.5c: Reeling performance of sex-limited breeds 
(Mean of 3 trials; Values are in mean ± SD) 

Breeds 
Raw silk 

% 

Filament 

length (m) 

Filament 

size (d) 

Reelability 

% 

Neatness 

(p) 

CSR2 (SL) 16.5 ± 0.25 920 ± 18.5 2.81 ± 0.03 86 ± 0.5 91 ± 0.50 

CSR4 (SL) 15.7 ± 0.24 918 ± 16.5 2.79 ± 0.04 86 ± 0.4 91 ± 0.30 

CSR8 (SL) 15.5 ± 0.23 915 ± 16.5 2.86 ± 0.04 86 ± 0.6 91 ± 0.50 

CSR27 (SL) 18.6 ± 0.17 1005 ± 12.5 2.92 ± 0.02 85 ± 0.5 92 ± 0.30 

CSR202 (SL) 17.2 ± 0.50 980  ± 32.0 2.86 ± 0.05 85 ± 0.4 91 ± 0.40 
 

Bench mark: Raw silk: >15 %; Filament length: >850 m; Reelability: > 85 %; Neatness: >90 p 

5.2. TEST VERIFICATION OF NEWLY DEVELOPED SILKWORM   BREEDS AND THEIR 
HYBRIDS – (SEM- 0007) 

A. Naseema Begum, N.Mal Reddy, S.Manthira Moorthy and Kariyappa  

To study the performance of double hybrid (CSR50 x CSR52) x (CSR53 x CSR51), the 
parental breeds viz., CSR50, CSR52 (oval), CSR53, CSR51 (dumbbell) and the foundation 
crosses namely CSR50 x CSR52 (oval FC) and CSR53 x CSR51 (dumbbell FC) were evaluated. 
The rearing and reeling performance in oval and dumbbell parental breeds and foundation crosses 
are presented in Table 5.6 & 5.6a. Further, the egg production aspects of the parental breeds and 
foundation crosses were studied and presented in Table 5.7 & 5.7a.         

Table 5.6:  Rearing performance of parental breeds and foundation crosses 
     (Mean of 3 trials; Values are in mean ± SD) 

                             
Breed 

 

Fecundity 
(No.) 

Pupation rate 
(%) 

Cocoon weight 
(g) 

Shell 
weight (g) 

Shell 
percentage 

(%) 

Parental Breeds 

CSR50 525 ± 28.5 94.6 ± 2.30 1.903 ± .025 0.462 ± 0.04 24.3 ± 0.05 

CSR52 530 ± 18.0 95.2 ± 1.75 1.895 ± 0.03 0.444 ± 0.02 23.4 ± 0.23 

CSR51 540 ± 28.2 93.2 ± 2.75 1.816 ± 0.02 0.403 ± 0.03 22.2 ± 0.60 

CSR53 526 ± 35.6 92.1 ± 3.57 1.819 ± 0.08 0.438 ± 0.03 24.1 ± 0.02 

Foundation crosses 

CSR50 x CSR52 600 ± 26.2 95.6 ± 0.58 1.953 ± 0.09 0.469 ± 0.03 24.0 ± 0 .12 

CSR51 x CSR53 556 ± 53.0 94.5 ± 3.25 1.829± 0.12 0.421 ± 0.01 23.0 ± 0.36 
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Table 5.6a:  Reeling performance of parental breeds and foundation crosses 
       (Mean of 3 trials; Values are in mean ± SD) 

Breed / foundation cross 
Raw silk 

(%) 
Filament length 

(m) 
Denier 

(d) 
Reelability 

(%) 
Neatness 

(p) 

Parental Breeds 

CSR50 19.9 ± 0.24 1080 ±24.5 2.96 ± 0.08 86 ± 0.50 93 ± 0.50 

CSR52 19.2 ± 0.20 1035 ± 18.6 2.96 ± 0.03 86 ± 0.10 92 ± 0.50 

CSR51 17.5 ± 0.18 950 ± 33.0 2.80 ± 0.29 85 ± 0.50 92 ± 0.50 

CSR53 18.2 ± 0.75 960 ± 35.6 3.00 ± 0.05 85 ± 0.80 91 ± 0.01 

Foundation crosses 

CSR50 x CSR52 19.4 ± 0.24 1072 ± 19 2.86 ± 0.02 87 ± 0.50 92 ± 0.01 

CSR51 x CSR53 17.5 ± 0.42 1090 ± 28 2.92 ±0.04 86.5 ±0.10 91 ±1.00 

 

Table 5.7:  Grainage performance of foundation crosses 

Sl. 

No 

Foundation 
cross 

No.of 
dfls 

Larvae 
No 

Total cocoons 

raised No of dfls 
prepared 

Recovery 
of eggs / 

kg. of 
cocoons 

No. of 
eggs / 

gm (No) Wt.(Kg) 

1 CSR50xCSR52 25 12500 11,775 21.55 4577 dfls 
of 

DH2 

86.9 1759 
2 CSR53xCSR51 25 12000 11,112 19.78 

                  
DH2: (CSR50 x CSR52) x (CSR53 x CSR51) 

Table5.7a:   Egg production aspects of double hybrid (Mean of three trials) 

Hybrid 
No. of 

cocoons / kg 
Recovery of 

dfls (%) 
Egg recovery / kg 

of cocoons(g) 
No. of 

eggs / g 

(CSR50 x CSR52) x(CSR53 x CSR51) 628 37.6 86.9 1759 

(CSR2 x 27) x(CSR6 x 26) 647 35.4 83.7 1764 

 

5.3. EVALUATION OF THREE WAY CROSS HYBRIDS FOR COMMERCIAL 
EXPLOITATION – (SIM- 0008) (JUNE, 2010 - SEPTEMBER, 2014) 

                A. Naseema Begum, N.Mal Reddy  and S. Nirmal Kumar and  Kariyappa 

The Objective was to identify suitable three way cross bivoltine silkworm hybrids for 
commercial exploitation. Twenty six hybrids of three way crosses were prepared by utilizing four 
foundation crosses, FC1 (CSR6 x CSR26), FC2 (CSR2 x CSR 27), FC3 (CSR51 x CSR53) and 
FC4 (CSR50 x CSR52) along with six oval (CSR2, CSR17, CSR27, CSR46, CSR50 and CSR52) 
and seven dumbbell breeds (CSR4, CSR6, CSR19, CSR26, CSR47, CSR51 and CSR53). These 
hybrids were evaluated for their rearing and reeling traits (Table 5.8 & 5.9).  Based on cocoon 
uniformity and evaluation index for nine economic traits, five hybrids were short-listed in three 
consequent cycles. The pupation rate ranged from 92.3 to 98.9%, shell percentage from 22.3 to 
24.4%, filament length from 1158 to 1302 m, raw silk% from 19.6 to 21.3% and neatness 92 -93  p 
in dumbbell FC x oval parents (Table 5.8), where as in Oval FC x Dumbbell parents, the pupation 
rate ranged from 92.6 to 97.5%, shell percentage from 22.2 to 24.5%, filament length from 1104 to 
1290 m, raw silk% from 18.9 to 21.7% and neatness 92 -93 p. (Table 5.9). 
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Table 5.8:   Performance of  three way cross hybrids (Dumbbell FC x Oval parents) 

Sl 
No 

Three way 
cross hybrid 

Egg/ 
dfl 

(No.) 

Pupation 
rate 
(%) 

Cocoon 
weight 

(g) 

Shell 
weight 

(g) 

Shell 
% 

Raw 
silk 
(%) 

Filament 
length 

(m) 

Denier 
(d) 

Reela
-bility 
(%) 

Neat 
ness 
(p) 

1 FC1xCSR2* 655 96.2 2.223 0.522 23.5 20.4 1254 3.02 88 92 

2 FC1xCSR17 635 94.6 2.134 0.510 23.9 21.2 1262 3.25 86 92 

3 FC1xCSR27 640 94.9 2.072 0.487 23.5 20.3 1185 2.98 87 92 

4 FC1xCSR46* 635 98.9 2.041 0.476 23.3 20.3 1241 3.01 87 93 

5 FC1xCSR48 598 97.3 2.135 0.489 22.9 20.2 1274 2.88 85 92 

6 FC1xCSR50 615 96.7 2.136 0.507 23.8 21.2 1263 3.10 88 92 

7 FC1xCSR52 632 96.3 2.085 0.495 23.7 20.0 1191 3.10 90 93 

8 FC3xCSR2 640 96.5 2.032 0.482 23.7 21.3 1214 3.14 88 92 

9 FC3xCSR17* 635 97.7 2.155 0.499 23.1 21.0 1244 3.16 90 92 

10 FC3xCSR27 645 92.3 2.346 0.571 24.3 20.7 1158 2.97 86 92 

11 FC3xCSR46* 639 97.7 2.145 0.498 23.2 20.1 1252 3.01 87 93 

12 FC3xCSR48 643 96.4 2.131 0.476 22.3 19.6 1302 2.86 86 92 

13 FC3xCSR50 637 95.6 2.150 0.502 23.3 20.9 1240 3.13 88 92 

14 FC3xCSR52 645 94.5 2.104 0.488 23.2 20.4 1169 3.02 89 92 

 
Table 5.9:  Performance of three way cross hybrids (Oval FC x Dumbbell parents) 

Sl. 
No 

Three way 
cross hybrid 

Egg/ 
dfl 

(No.) 

Pupation 
rate  (%) 

Cocoon 
weight 

(g) 

Shell 
weight 

(g) 

Shell 
% 

Raw 
silk 
(%) 

Filament 
length 

(m) 

Denier 
(d) 

Reel-
ability 
(%) 

Neat 
ness 
(p) 

1 FC2xCSR4 650 96.2 2.007 0.446 22.2 20.6 1127 3.12 88 93 

2 FC2xCSR6 645 95.1 2.031 0.477 23.5 20.9 1141 3.10 89 92 

3 FC2xCSR19 635 93.3 1.991 0.449 22.5 18.9 1161 2.97 87 92 

4 FC2xCSR26 654 95.3 2.099 0.504 24.0 21.6 1162 3.23 88 92 

5 FC2xCSR47 646 93.1 2.012 0.473 23.5 19.9 1136 3.13 89 92 

6 FC2xCSR51 653 95.2 2.030 0.452 22.5 20.9 1183 3.12 86 92 

7 FC2xCSR53 645 95.7 2.057 0.503 24.5 20.3 1169 3.14 88 93 

8 FC4xCSR4 655 96.1 1.995 0.463 23.2 19.4 1136 2.99 87 92 

9 FC4xCSR6* 668 97.5 2.091 0.495 23.6 21.7 1267 3.16 88 92 

10 FC4xCSR19 656 92.6 1.973 0.461 23.4 19.3 1104 3.21 86 92 

11 FC4xCSR26 669 96.1 2.090 0.505 24.1 21.5 1229 2.98 89 92 

12 FC4xCSR47 680 96.8 2.019 0.473 23.4 20.2 1157 3.23 87 93 

13 FC4xCSR51 675 95.4 2.230 0.511 22.9 19.8 1290 3.21 88 92 

14 FC4xCSR53 672 96.4 2.390 0.482 23.6 19.3 1114 3.12 86 93 

 

*Short listed hybrids 

 

 

 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011  

 

24 

5.4.  IMPROVEMENT OF SILK QUALITY IN POLYVOLTINE RACES OF THE SILKWORM 
BOMBYX MORI. L–(AIB - 3372) 

P. Rama Mohana Rao,  V. Premalatha, P. G. Joge and K P Shivakumar 

Ten promising parents were selected and used as breeding resource material. Ten 
breeding plans were initiated and 16 lines were identified. Mid-way hybrid evaluation was 
conducted at F10 and 10 lines were short listed. After hybrid evaluation only 6 lines were retained 
and continued. Further, hybrid evaluation was conducted with 9 bivoltines and 2 bivoltine FC's and  
the following promising polyvoltine x bivoltine hybrids have been identified; 

1. L14 x CSR2 
2. L15 x CSR2 
3. L14 x CSR50 
4. L15 x CSR50 
5. L14 x CSR27 

The two new polyvoltine x bivoltine hybrids L14 x CSR2 and L15 x CSR2 have been 
identified which are superior to the control PM x CSR2 in terms of cocoon  quantity and  fibre 
quality. 

Identified hybrids were further evaluated in the laboratory and also at TVDC. Presently the 
breeding lines are at F23. Pupation in the new breeds ranged from 91 – 93%., Yld/10000 larvae 
(by Wt.) ranged from 12.33 to 13.29 kg., Cocoon wt. 1.355 g, Shell wt. 0.243 to 0.244 g and Coc. 
Shell  %17.9 to 18.0., Filament length ranged from 725 to 755 m, RS % 13.78 to 13.95 %, 
neatness 87 to 89 points and Raw silk recovery  74.3  to 75.6 %. Promising breeds L14 & L15 
have been evaluated with 10 promising new bivoltine breeds. Pupation in the new hybrids ranged 
from 96.67 – 97.3 %, Yld/10,000 larvae (by Wt.) ranged from 18.725 to 18.798, Cocoon wt. 1.945-
1.955g, shell wt. 0.400 to 0.419g  and cocoon shell % 20.60 to 21.43. Filament length ranged from 
990 to 995m, RS% 16.24 to 16.65%, neatness 91 points and Raw silk % from 16.24 to 16.65% 
with a quality silk of 2A Grade.  

Reproductive  parameters have been studied in promising breeds L14 & L15.  During the 
period three OST trials have been conducted at three RSRSs - Ananthapur, Kodathi and Salem.   

L14 x CSR2 is being tested with farmers under Pre-Authorization evaluation. During the 
period 1300 dfls were field tested through nested units. Rearing is just completed and the 
performance is very encouraging and the data is awaited. 

Table 5.10: Rearing performance of the new polyvoltine breeds (mean of 6 trials) 

Lines Fec. 
L.D. 
(hrs) 

Yld./10,000 
larvae  No. 

Yld./10,000 
larvae   Wt(kg) 

Coc. 
Wt. (g) 

C. Shell 
Wt. (g) 

Coc. Shell. 
% 

L14 555 506 9209 13.537 1.456 0.273 18.77 

L15 542 506 9269 13.279 1.443 0.265 18.36 

PM (C) 525 608 8854 9.427 1.053 0.159 15.11 

ND7(C) 573 504 9242 13.203 1.446 0.260 17.98 

CD @ 5% NS 3.22** 207.6** 0.76** 0.079** 0.019** 0.56** 
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Table 5.11: Reeling performance of the new polyvoltine breeds (means of 6 trials) 

Lines 
 

Filament 
length. 

(m) 

Filament 
size 
(d) 

Raw 
silk  
(%) 

Neat 
ness 
(p) 

Boil off Loss 
 (%) 

Raw silk 
recovery 

(%) 

L14 724 2.56 13.86 89 25.41 74.4 

L15 669 2.54 13.62 88 24.65 73.1 

PM (C) 402 2.10 9.17 86 29.65 56.3 

ND7(C) 636 2.45 12.33 88 25.45 69.5 

CD @ 5% 51.43** 0.21** 0.46** 1.45** 1.98** 2.82** 

       
Table 5.12:  Rearing performance of selected  hybrids  (means of 6 trials) 

Hybrid 
Yld/10,000 

Larvae  No. 

Yld/10,000 larvae 
       Wt.(kg) 

Coc.wt 
(g) 

Shell wt. 
(g) 

CS 

% 

L14 x CSR2 9613 18.783 1.971 0.424 21.49 

L15 x CSR2 9587 18.710 1.958 0.405 20.69 

PM x CSR2 9400 16.368 1.760 0.329 18.67 

ND7 x CSR2 9593 18.463 1.942 0.398 20.48 

CD @ 5% 202.98* 0.582** 0.128** 0.025** 0.306** 

 
Table 5.13:  Reeling performance of selected  hybrids (means of 6 trials) 

Hybrid 
Av FL 

(m) 
Av NBFL 

(m) 
RS% Rend. 

Neat. 
(p) 

BOL 
% 

Cohesion 
(strokes) 

Size 
deviation 

L14 x CSR2 995 945 16.65 6.04 91 25.29 88 1.45 

L15 x CSR2 990 936 16.24 6.30 91 25.48 81 1.59 

PM x CSR2 780 728 13.46 7.65 88 26.29 74 1.49 

ND7 x CSR2 905 846 15.14 6.65 90 25.65 89 1.58 

CD @ 5% 24.53** 36.95** 0.09** 0.18** 0.88** 0.027* 2.11** 0.02* 
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Table 5.14:  Fiber Characters of  L14 x CSR2 

Trait Value Grade 

Size deviation 1.48 2A 

Max. Size Dev. 1.90 2A 

Tenacity (g/d) 3.8 4A 

Cohesion 
(Strokes) 

61 2A 

Cleanness (%) 99 4A 

Avg. Neat. (p) 94 2A 

Low Neat. (p) 88 2A 

Elongation (%) 22 4A 

Winding breaks 0 4A 

Overall grade  2A 
 

 
5.5. STUDIES ON HYBRID EVALUATION AND IDENTIFICATION OF NEW POLYVOLTINE 

X BIVOLTINE HYBRIDS OF THE SILKWORM BOMBYX MORI. L - (AIB - 3437) 

P. Rama Mohana Rao,  V. Premalatha, P. G. Joge , Dayananda and K P Shivakumar 

Three trials of hybrid evaluation  involving 9 bivoltine breeds & 2 FCs viz., CSR2, 
CSR2(SL), CSR4, CSR6, CSR17, CSR26, CSR27, CSR50, CSR51, CSR2 x CSR27, CSR6 x 
CSR26 and 7 polyvoltine breeds  viz., ND7, ND5. NP1, NDV6, AGL3, AGL5  and PM have been  
evaluated in the laboratory. Data has been compiled and analysed and the following hybrid 
combinations have been identified;   

1) NDV6 x CSR51             4) NP1 x (CSR2 x 27)        7) AGL3 x CSR4 
2) ND7 x  CSR27              5) AGL3 x CSR17              8) ND7 x CSR26 
3) ND7 x CSR4                 6) AGL5 x CSR17 

Table 5.15:  Rearing performance of identified hybrids (mean of 3 trials) in laboratory 

Hybrid Yld/No 
Yld./wt 
 (kg) 

Cocoon 
wt. (g) 

Shell 
wt. (g) 

CS 

% 

NDV6 X CSR51 9080 19.200 2.154 0.459 21.31 

ND7 x CSR27 9440 20.400 2.164 0.462 21.35 

ND7 x CSR4 9040 18.200 2.013 0.425 21.11 

NP1 x (CSR2 x 27) 9480 17.800 1.881 0.400 21.25 

AGL3 x CSR17 9320 17.900 1.867 0.395 21.10 

AGL5 x CSR17 9200 17.500 1.883 0.390 20.70 

AGL3 x CSR4 9005 17.450 1.937 0.400 20.70 

ND7 x CSR26 9040 17.840 1.973 0.429 21.70 

PM x CSR2 (C) 9200 17.100 1.830 0.340 18.55 

CD at 5% 195** 0.594** 0.119** 0.031** 0.211** 

Fig.5.2: L14 x CSR2 Silk 

Fig.5.1: L14 x CSR2 Cocoons 
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      Table 5.16:  Reeling performance of identified hybrids (mean of 3 trials) in laboratory 

Hybrid 
Filament 

length (m) 
RS (%) 

Reliability 

(%) 

Neatness 
(p) 

Boil off 
Loss (%) 

NDV6 X CSR51 998 16.29 85.39 89 25.68 

ND7 x CSR27 990 16.20 84.50 89 25.48 

ND7 x CSR4 975 16.00 80.40 89 26.21 

NP1x (CSR2 x 27) 950 16.10 83.50 88 26.38 

AGL3 x CSR17 950 16.10 82.60 88 25.98 

AGL5 x CSR17 925 16.60 86.50 88 26.89 

AGL3 x CSR4 920 15.90 86.10 88 26.78 

ND7 x CSR26 935 16.00 85.50 89 25.45 

PM x CSR2 (C) 781 12.68 80.00 87 27.89 

CD at 5% 124** 1.25** NS 0.354** 1.562* 

 
5.6.  MAINTENANCE OF POLYVOLTINE SILKWORM BREEDS - (SIM - 0009) 

 V. Premalatha, P. G. Joge , P. Rama Mohana Rao, and K P Shivakumar 

 During the period under report five  rearings of polyvoltine breeds have been conducted. 
The data indicate that all the breeds are conforming to their breed characteristics. Under the 
project a total of 36 polyvoltine  breeds are being maintained. The breeds include 2 indigenous, 
two exotic, two sex-limited, 4 BmDNV1 resistant, 3 NPV tolerant, 4 temperature tolerant, 2 
androgenic, 17 other evolved breeds. All the breeds are confirming to their original breed 
characteristics. 

5.7. IDENTIFICATION OF RAPD-SCAR MARKERS LINKED TO AMYLASE GENE USING 
THE NEAR ISOGENIC LINES OF MULBERRY SILKWORM- (AIT -3419)  

S. Sreekumar and  S.K. Ashwath   

With the goal of characterising the amylase gene, screening of parents and evolved lines 
using DNA markers was continued. Previously, out of six SNP primers of the 8

th
 linkage group 

(LG), the primer No.023 showed linkage with 4 band cathodic amylase gene of PM, while, primer 
No.s 042 and 050 indicated their linkage with 5 band amylase gene of Nistari. Further, 
representative primers from the remaining 27 linkage groups were used to amplify the template 
genomic DNA of the Donor Parents (DPs), namely, Pure Mysore, Nistari, Recurrent Parents ( RP 
s), CSR2, CSR5   and Near Isogenic Lines (NILs), GEN1 and GEN2. PCR reaction was performed 
with a total reaction mixture of 10 μl. Each reaction mixture contained one μl of DNA 
(approximately 20 ng) as template, 1 X Taq Buffer, 2 U of Taq DNA polymerase (Roche 
Diagnostics), 200uM dNTPs mix and 500 nM of each primers (forward and reverse). PCR 
reactions were performed under the following conditions: initial denaturation step at 94° C for 2 
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min., followed by 35 cycles at 94° C for 30 sec; 60°  C for 30 sec; 72°  C for 1 min. and a final 
extension at 72° C for 4 min. 

 In case of SNP primer No.077 of LG 3, comparison of the DNA profiles of DPs, RPs and 
NILs clearly showed possibility of linkage of this primer with the amylase genes of both 4 band and 
5 band types ( Fig.5.3) as shown by the PCR products present in DPs, PM , Nistari and NILs, 
GEN1 and GEN2 but absent in RPs,CSR2 and  CSR5.                                          

                                               1        2       3       4       5       6        7        8 

 

 

 

 

 

 

 

 

 

 

 
Figure 5.3: DNA profiles of DPs,RPs and NILs with EST SNP primer No.077 of Linkage group 
(LG) 3. 1 = Marker    2 = PM    3 = CSR2   4 = GEN1   5 = Marker   6 = Nistari   7 = CSR5   8 = 
GEN2. Arrows indicates PCR product present in DPs, PM , Nistari and NILs, GEN1 and GEN2 but 
absent in RPs,CSR2 and  CSR5, indicating its linkage with both 4 band 5 band amylase genes. 

 Based on the sequence of the amplfied product of OPA1 RAPD primer which was cloned 
previously, a 21 oligonucleotide forward primer of 21 nucleotides and reverse primer of 22 
nucleotides as shown below was designed. 

RAPD primer 
Size of 
RAPD 

Sequence of the SCAR primers ( 5' → 3' ) 
Annealing 

temperature 

OPA1 2.6 kb 
Forward –  CCGAACGAAAACCTGGTGATT  ( 21 nt) 

Reverse -  ACGCAATCGCCGCCTTTATACT  (22 nt) 
60° C 

 
The genomic DNA of the donor parents (DPs), PM ( 4 band amylase type ), Nistari (5 band 

amylase type), recurrent parents (RPs), CSR2 ( Null type), CSR5 (Null type), Near Isogenic lines 
(NILs), GEN1 (4 band type), GEN2 (5 band type) were amplified with the above SCAR primers. 
The PCR conditions were same as those employed for RAPD profiling. However, optimal 
annealing conditions to achieve the amplification was standardised and it was found to be 60° C.  
The SCAR profile among the above six breeds clearly showed a single distinct band of the same 
size as the progenitor RAPD fragment of OPA1 was obtained in the DPs, PM, Nistari and the NILs, 
GEN1, GEN2, which was totally absent in the RPs, CSR2 and CSR5 as expected ( Fig.5.4) 
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                                     M        PM    Nistari  CSR2  GEN1  CSR5   GEN2 
 

 

 

 

 

 

 

 

 

 

 

Figure 5.4:  RAPD-SCAR profiles in the parents and NILs. 
            M = 1 kb DNA ladder. Note the single band of 2.6 kb observed in  PM, Nistari, GEN1  
        and GEN2, which is absent in CSR2 and CSR5. 

5.8. IDENTIFICATION EST cDNA MARKERS LINKED TO GENES CONTROLLING 
COCOON AND POST-COCOON TRAITS IN MULBERRY SILWORM,BOMBYX MORI .L- 
(9537 - Funded by DBT)  

    S. Sreekumar and  S.K. Ashwath   

 The genomic DNA of parents, PM, CSR2, their F1 progeny, F2 high and low bulks, BC high 
and low bulks were amplified with the 48 informative EST SNP primer pairs which showed distinct 
polymorphism between the parents. It was observed that except primer No.04124 of Linkage 
group (LG) 4, all the remaining 47 primers showed polymorphism between the parents and co-
dominant expression in the F1 as revealed by 2 bands inherited from both the parents. However, 
both the high and low bulks of F2 showed identical pattern with amplified products of same size 
found in either PM  or CSR2, indicating absence of linkage with the cocoon traits. In case of SNP 
primer No. 04124 of  LG  4, the low yielding parent PM showed the amplified product of 0.6 kb 
while the high yielding parent CSR2 had a heavier PCR product of 0.7 kb ( Fig. 5.5a). The 
sequence of this primer is as follows. F: CTCTCGATGCTTTCAGGACC and R: 
AAATTCGGTAGCCAGAGCCT. In the F1, co-dominant expression of two bands of 0.6 kb and 0.7 
kb was observed. In the high bulk of F2, 0.7 kb product found in CSR2 was present, while in the 
low bulk, 0.6 kb band specific to PM was amplified. To confirm these results,  the DNA profile of 
high bulk and low bulk individuals of backcrosses, namely, (PM x CSR2) x CSR2 and (PM x 
CSR2) x PM, respectively was analysed by amplifying with the primer No. 04124 ( Fig. 5.5b).  
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                                                                              M             BC high cocoon        BC low cocoon 
                                                                                         wt. progeny               wt. progeny 
                   M        P1     P2     F1    Bulk 1 Bulk  

 
2                |-----------------|      |----------------| 

 

 

 

 

 

 

 

 

 

 

Figure 5.5: Amplification profiles of EST SNP primer No.04124 of 4th linkage group in 
parents, F1 and F2 bulks (a) and BC progeny (b).  

Arrows indicate polymorphic SNP products of 0.6 kb in P1 ( Pure Mysore, low yielding) 
and 0.7 kb in P2 ( CSR2, high yielding). F1 shows co-dominant expression of both products 
revealed by two bands (a). Bulk 1(high cocoon weight bulk of F2 and BC ) and shows the  0.7kb 
product of high yielding parent P2, while Bulk 2 ( low cocoon weight bulk of F2 and BC progeny) 
has the 0.6 kb band of low yielding parent P1 (b). 

 It was clearly seen that the 0.7 kb product specific to CSR2 parent was found in all the 
high bulk individuals, while the 0.6 kb band found in the low yielding parent, PM was seen in all the 
low bulk samples. These results clearly substantiated  that the DNA regions amplified by the 
primer No. 40124 of  LG 4 is closely linked to quantitative trait loci (QTL) controlling the  cocoon 
traits.  

5.8.1. Identification of EST SNP DNA markers linked to post-cocoon traits, filament length   
          and denier. 

 The genomic DNA of parents, PM, CSR2, their F1 progeny, F2 high and low bulks, BC high 
and low bulks for filament length as well as denier were amplified with the 48 informative EST SNP 
primer pairs which showed distinct polymorphism between the parents. It was observed that 
except primer No.09082 of Linkage group (LG) 9 and primer No. 12059 of LG12, all the remaining 
47 primers showed polymorphism between the parents and co-dominant expression in the F1 as 
revealed by 2 bands inherited from both the parents. However, both the high and low bulks of F2 
showed identical pattern with amplified products of same size found in either PM  or CSR2, 
indicating absence of linkage with the either filament length or denier traits.  

 In case of EST SNP primer No. 09082 of  LG  9, the low yielding parent PM showed the 
amplified product of 0.4 kb while the high yielding parent CSR2 had a heavier PCR product of 0.8 
kb ( Fig. 5.6). The sequence of this primer is as follows:      

 

a 

 a 

0.7 kb 

0.6 kb 

 b 
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               F: GGTTGCATAACTAAGCTGCG and R: TTGGCGTGATTCTTAATACCG 

Figure 5.6: Amplification profiles of EST SNP primer No.09082 of 9th linkage group  in parents,  
F1 and F2 low and high filament length bulks .  

Arrows indicate polymorphic SNP products of 0.4 kb in  PM, low yielding and 0.8 kb in   
CSR2, high yielding parent. F1 shows co-dominant expression of both products revealed by two 
bands. F2 low filament length bulk shows the  0.4 kb product of low yielding parent PM, while F2 
high filament length bulk  has the 0.8 kb band of high  yielding parent CSR2. 

 In the F1, co-dominant expression of two bands of 0.4 kb and 0.8 kb was observed. In the 
high filament length bulk of F2, 0.8 kb product found in CSR2 was present, while in the low filament 
length bulk, 0.4 kb band specific to PM was amplified. These results clearly showed  that the DNA 
regions amplified by the primer No. 09082  of  LG 9 is closely linked to quantitative trait loci (QTL) 
controlling the  filament length character. 

 Similarly, EST SNP No.12059 of LG 12, the low yielding parent PM showed the amplified 
product of 0.7 kb while the high yielding parent CSR2 had a heavier PCR product of 0.9 kb             
(Fig. 5.7). The sequence of this primer is as follows:   

 F: GCTGTGTCTGATTAGTGCCG      R: GCAAGCAACAATGTTCCAAA 
 
 

 

 

 

 

 

 

Figure 5.7:  Amplification profiles of EST SNP primer No.12059 of 12th linkage group  in parents,  
F1 and F2 low and high denier bulks .  

Arrows indicate polymorphic SNP products of 0.7 kb in  PM, low yielding and 0.9 kb in   CSR2, 
high yielding parent. F1 shows co-dominant expression of both products revealed by two bands. 

0.8 kb 
 

 

 

0.4 kb 

0.9 kb 
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F2 low denier bulk shows the  0.7 kb product of low yielding parent PM, while F2 high denier bulk  
has the 0.9 kb band of high  yielding parent CSR2. 

 In the F1, co-dominant expression of two bands of 0.7 kb and 0.9 kb was observed. In the 
high denier bulk of F2, 0.9 kb product found in CSR2 was present, while in the low denier bulk, 0.7 
kb band specific to PM was amplified. These results clearly showed  that the DNA regions 
amplified by the primer No. 12059  of  LG 12 is closely linked to quantitative trait loci (QTL) 
controlling the  denier trait.  

5.9. IDENTIFICATION OF cDNA MARKERS LINKED TO GENES CONTROLLING  NON-
SUSCEPTIBILITY TO BMNPV IN THE MULBERRY SILKWORM BOMBYX MORI.L -      
( AIG- 3440)  (Indo-Japanese joint project funded by DST-JSPS) 

S. Sreekumar and  S.K. Ashwath   

 The NPV tolerant parents, Tx, 5N and the NPV susceptible parent, CSR2 were inoculated 
with BmNPV and the LC50 value for the mortality was determined which was found to be highest in 
the polyvoltine NPV tolerant parent, Tx (0.932 x 10

8  
PIB/ml) and in case of  the bivoltine tolerant 

parent, 5N it was  observed to be 0.421 x 10
8, 

On the contrary, in the NPV susceptible 
parent,CSR2,  the LC50  was found to be 0.368x10

7 
which is about 11 and 25  fold lower than the 

NPV tolerant parents  5N and Tx respectively.  The NPV tolerant parents (Tx and 5N), susceptible 
parent (CSR2), their F1s, F2s and BC progeny were inoculated with NPV and genomic DNA from 
the tolerant and susceptible progeny were extracted and purified. The mortality data of the F1, F2 
and BC progeny clearly indicate the possibility of a dominant gene controlling non-susceptibility to 
BmNPV. The DNA samples were amplified with SNP primers of 28 linkage groups  which revealed 
14 SNP primers showing distinct polymorphism between parents. SNP primers of three linkage 
groups (8,9 and 23) indicate possibility of association with NPV tolerance. Screening with RAPD 
primers showed linkage of 0.4 kb product of OPY11 primer with NPV tolerance in Tx crosses          
(Fig. 5.8) 
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Fig. 5.8:  RAPD profiles  of  NPV tolerent parent, Tx, NPV susceptible parent, CSR2, F1 and  
segregating  tolerant (1a) and  susceptible  (1b) F2 progeny , amplified with OPY 11 primer.  

Arrow indicates 0.4 kb product specific to NPV tolerant parent Tx,  present in the F1 and 
all the  tolerant F2 individuals (7a) , which is absent in the susceptible parent, CSR2 and all the 
susceptible F2 progeny (7b).  

5.10. IDENTIFICATION OF DNA MARKERS LINKED TO INFECTIOUS FLACHERIE      
      VIRUS RESISTANCE IN SILKWORM - (AIG -3439) 

Virendra Kumar, P.Sudhakara Rao and K.Chandrasekharan  

Under the project, rearing of CSR2 (Susceptible) and 5N (Tolerant) to Infectious Flacherie 
Virus  and their F1, F2 and backcrosses was carried out as per the standard rearing conditions. 
The posterior silkglands were collected on 3

rd
 day of 5

th
 instar larvae. 

Genomic DNA  was extracted from posterior silkgland (PSG)  by Phenol : Chloroform 
method. The purity of DNA was checked in 1% agarose gel in TAE buffer, quantified and diluted to 
uniform concentrations for PCR reactions and stored at -20 degree. RAPD( Operon)  and few 
ISSR (UBC) primers were used for DNA amplification for DNA profiling  to detect the 
polymorphism between the parents through PCR techniques.  The primers which showed 
polymorphism  were further used to  amplify the genomic DNA of F1, F2 and backcrosses  for 
segregation of polymorphic bands. Further work is under progress. 

5.11.  EVALUATION  AND ON-FARM TRIALS OF SINGLE AND DOUBLE HYBRIDS   WITH  
HIGH AMYLASE ACTIVITY AND TEMPERATURE TOLERANCE -  (AIG -3438) 

S.K. Ashwath , K.K. Sharmila and K.C. Mahalingappa 

 Based on the laboratory evaluation conducted earlier, single hybrid 2C x 4S and double 
hybrid G11 x G19 had been short-listed based on highest amylase activity and thermo-tolerance. 
For evaluating these hybrids  through large scale in-house testing through TVDC as well as On 
Station Trials (OST) at RSRS farms, the parental breeds, namely, GEN1, 2C, 4C, 4D and 4S, oval 
FC ( G11 - GEN1 x 2C) and dumb-bell FC (G19 - 4D x 4S) were reared under three trials. The 
rearing performance of the parents and FCs are shown in Table 5.17.  
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Table 5.17:  Rearing performance of parental breeds and foundation crosses (Mean of 3 trials) 

 
The layings of the single hybrids, 2C x 4S and CSR2 x CSR4 (Control) and double hybrid, 

G11 x G19 and FC1 x FC2 (Control) were prepared and supplied to RSRS Anathapur, 
Chamarajanagar, Kodathi and Salem under three trials, which showed an increase of 3-4 kgs/100 
dfls over the controls.  One trial of in-house testing at TVDC has been completed for the single 
hybrid,  2C x 4S, which indicated 16 kg higher yield than the control. The test hybrids were found 
to be superior than the controls in terms of higher survival and pre-/post cocoon traits.   

5.12. MAINTENANCE OF BREEDS DEVELOPED THROUGH  AMYLASE MARKER 
ASSISTED SELECTION, NPV TOLERANCE  AND MORPHOLOGICAL MUTANT  
STOCKS – (SIM - 0011) 

K.K. Sharmila, V.N. Sudha  and S.K. Ashwath   

 During the period, 21 breeds developed through amylase marker assisted selection, 6 
recurrent parents, 15 NPV tolerant breeds & 35 mutant stocks were reared and maintained 
conforming to their breed characteristics under 2 crops during June-July and Jan-Feb.2011. 
Homozygosity for the amylase genes was confirmed by amylase assay. Egg, larval and moth 
characteristics were observed and maintained in the mutant stocks. The characteristics of the 
mutant stocks are shown in Table 5.18. 

  

Fecundity Yield/10000 larvae Coc. wt. Shell wt. Shell % Filament Denier

 by No. by wt.(g) (g) (g) length (m)

Parents

1 GEN  1   550 9160 13.93 1.719 0.384 22.3 870 2.69

2 GEN 2  519 8933 15.12 1.712 0.358 20.9 804 3.10

3 GEN 3  571 9187 16.87 1.812 0.406 22.4 969 2.74

4 CSR2   542 8147 13.87 1.713 0.369 21.6 961 2.90

5 CSR4   507 8360 14.23 1.730 0.359 20.8 851 2.87

6 CSR6 610 7720 13.13 1.573 0.328 20.8 820 2.86

7 CSR 26 519 7867 12.56 1.690 0.363 21.5 816 2.91

8 CSR 27 532 8720 14.16 1.655 0.377 22.8 914 2.80

9 2C (2) 531 9387 13.41 1.543 0.347 22.5 1079 2.84

10 4C 590 8987 15.68 1.726 0.364 21.1 970 2.77

11 4D (4) 553 9013 14.67 1.595 0.341 21.4 924 2.91

12 4S 514 9027 14.40 1.627 0.345 21.2 824 2.72

Mean 545 8709 14.34 1.675 0.362 21.6 900 2.84

SD 31.9 550.8 1.2 0.08 0.02 0.7 84.2 0.11

 CV% 5.86 6.32 8.10 4.64 5.80 3.32 9.35 3.91

 Oval FCs

1 G11 (GEN1 x 2C) 566 9360 15.84 1.777 0.382 21.5 979 2.78

2 FC2 ( 27  x 2)  Control 513 8387 15.12 1.798 0.398 22.1 901 3.00

 Dumb-bell FCs

1 G19 (4D x 4S) 559 9147 14.79 1.724 0.368 21.3 838 2.90

2 FC1 ( 6 x 26)  Control 534 8107 15.05 1.924 0.411 21.4 899 3.10

Mean 543 8750 15.20 1.806 0.390 21.6 904 2.95

SD 28.9 511.6 0.5 0.04 0.02 0.4 70.6 0.1

CV% 5.33 5.85 3.54 2.10 3.89 1.97 7.81 3.74
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Table 5.18:  Characteristics of mutant stocks maintained. 

Sl. 
No. 

Marker 
Genes 

(Linkage 
group) 

Description 
Sl. 
No. 

Marker 
Genes 

(Linkage 
group) 

Description 

1 w-2 (10) White egg 2, yellowish white eggs 19 st ( 8) 
Stony, larval body hard & 
compact 

2 Re (5) Red egg, serosa cells red. 20 q (7) 
Quail pattern of black 
spots on larva 

3 pe; re (5) Pink eyed white egg 21 E (6) Extra abdonimal legs  

4 elp (18) Ellipsoid egg 22 bts (17) Brown head & tail spots 

5 Ge (1) Giant egg 23 cts (16) Cheek and tail spots 

6 b-2 (6) Brown egg 24 so ( 26) Sooty, smoky larval body 

7 sp (23) Spindle shaped egg 25 nb (19) 
Narrow breast,short thorax 
& stout abdomen 

8 ch (13) Chocolate newly hatched larvae  26 e (1) 
Elongated II abdominal 
segment 

9 pS (2) 
Striped, black intersegmental 
bands 

27 Ia ( 9) 
Dominant chocolate newly 
hatched larva 

10 pM (2) Moricaud larval markings 28 Sel (24) 
Sepialumazine, larval skin 
pale yellow 

11 Ze (3) Zebra larval markings 29 lu (16) Lustrous eye in moths 

12 lem (3) Lemon coloured larval skin 30 Ws (17) Wild wing spot in moths 

13 L (4) Multilunar spots on dorsal side 31 ZeF (3) 
Zebra faded larval 
markings 

14 K (11) Knobbed dermal protuberances 32 Pk (2) Pink coloured cocoon 

15 mln ( 18) 
Melanism, black head & anal 
plates 

33 Y (2) Yellow blood 

16 rb ( 21) Red blood 34 F (6) Flesh cocoon colour 

17 U (14) 
Ursa, dark brown pigment on 
dorsal and lateral sides of larva 

35 C (12) Golden yellow cocoon 

18 tub (23) 
Tubby, spindle shaped larva with 
short thorax & stout abdomen. 
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5.13.  INHERITANCE ANALYSIS OF BIMODAL EMERGENCE PATTERN IN PURE MYSORE 
AND ITS INTROGRESSION INTO EVOLVED POLYVOLTINE BREEDS 

V.N.Sudha, K.K. Sharmila and S.K. Ashwath 

 The donor parent for bimodal emergence, namely Pure Mysore and the recurrent parent, 
ND7, their F1 and reciprocal F1, F2 and BC progeny were reared under three  crops  and the daily 
emergence data from 5 am to 8 am in all the progeny have been collected under three trials. 
Record of emergence at 15 min intervals during the III trial showed that the I gate of emergence for 
PM was after 45 min of exposure to light, where the the male emergence was 85%. In case of 
ND7, it was observed that the I gate was seen at the time of exposure itself, where the male 
emergence was about 60%. In the F1 and F2, the I gate of emergence was at the time of exposure 
itself where the male emergence was higher  ( 65%) when compared to females (35%). However, 
in the II gate, female emergence was much higher than males in the F1s, while in the F2, the 
reverse trend was observed. In case of backcross progeny with PM, the I gate of emergence was 
observed after one hour of exposure, while when ND7 was used, it was found to be at the time of 
exposure itself ( Figure 5.9).    

 
Figure 5.9:  Emergence pattern of male and female moths in parents (PM, ND7), their F1, F2 and 

BC progeny. 
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 5.14. MAINTENANCE OF BIVOLTINE BREEDER’S STOCK OF SILKWORM   
GERMPLASM - (SIM - 0016)                   

E. Rajalakshmi 

Two maintenance rearings of 39 breeds were carried out. The breeds were breeding true to their 
original character. Dfls were prepared and hibernated for further maintenance.   

5.15. BIVOLTINE BREEDING FOR DEVELOPMENT OF SILKWORMS WITH  
     BETTER PLASTICITY- (SIM – 0017)   

E. Rajalakshmi 

a) Studies on New FCs / Hybrids: Evaluation of selected double hybrid:  

The four FCs of the new test double hybrid CSR (2 x 50) (51 x 26) and control CSR (2x27) x 
(6x26) were reared, dfls were prepared and hibernated. Tested in large scale at TVDC - three trials  
as per action plan.   Results are awaited. 

b) Identification of new FCs and Double hybrids (New experiment  from May, 2010 )  

To identify the potential FCs & double hybrids using the breeds being maintained at SSB -  FCs 
were prepared, reared, and 14 FCs were short listed, based on the performance. Double hybrids 
were prepared and tested twice for further evaluation.  

5.16. MULTIPLICATION OF PRODUCTIVE AND NEW BIVOLTINE RACES,  
GENERATION OF SEED COCOONS AND PREPARATION OF DFLS -                          
(SIM – 0018)   

E. Rajalakshmi 

a) Generation of seed cocoons for FC2 Programme :  15 dfls each of CSR  2  & CSR- 4 were  
reared  for seed . Cocoons were supplied to SSPC Palakkad.  

5.17.  BIVOLTINE SILKWORM RACE MAINTENANCE AND MULTIPLICATION -    
         (SIM 0015) 

5.17.1. Maintenance of bivoltine silkworm basic stock races 

            A total of  four rearings of pure stocks viz.,CSR2, CSR4, CSR2(SL), CSR6, CSR16, 
CSR17, CSR26, CSR27, CSR50 , CSR51, CSR46, CSR47, Gen3 and Gen2 were carried out by 
adopting Silkworm race maintenance technique during May- June 2010, August- September 2010, 
November- December 2010  and February – March 2011. All the breeds recorded pupation rate 
and cocoon traits on par with benchmark values (Table 5.19).  

Table 5.19: Performance of bivoltine breeds 

Breed 
Fecundity 

No. 

Pupation 
rate 
(%) 

Cocoon 
yield/10,000 

larvae 
(kg) 

Cocoon 
weight 

(g) 

Shell 
weight 

(cg) 

Shell 
percentage 

(%) 

Productive breeds* 

CSR2 563 12 93.8 1.2 18.5 1.4 1.93 0.1 45.4 2.1 23.5 0.4 

CSR4 509 05 91.1 1.7 16.5 1.3 1.82 0.2 39.8 3.3 21.8 0.5 

CSR6 542 08 93.9 2.7 17.8 1.5 1.92 0.2 41.9 4.1 21.8 0.4 

CSR26 529 16 93.2 4.6 17.5 1.3 1.84 0.2 38.7 3.8 21.5 0.6 
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*Benchmark: Fecundity: > 500Oval), 475 (Dumbbell); Pupation rate: > 90%; Cocoon weight: 

1.70 ~ 1.90 g;Cocoon shell percentage: > 20% 

**Benchmark:  Fecundity: >450;  Pupation rate: > 90%;  Cocoon weight: > 1.60 g; Cocoon  shell 
percentage: >20%         

5.17.2. Production of Pure stock disease free layings:  

A total quantity of 16,478 dfls of pure stock dfls were prepared to supply P3 and P2  
multiplication centres. The percentage of  recovery of dfls ranged from  to 31.37% in CSR4 to 
49.63 in Gen3  (Table. 5.20). A total quantity of  8768 dfls  of bivoltine silkworm pure stock  were 
supplied to P3 and P2  multiplication centers  of  State Department of Sericulture and Central Silk 
Board.   

Table 5.20:  Production of disease free layings (4 crops) 

Breed No. dfls prepared 
Percentage of dfls 

recovery 

CSR2 8050 40.81 

CSR4 1503 31.27 

CSR6 930 42.77 

CSR26 848 47.34 

CSR27 851 40.87 

CSR50 185 39.70 

CSR51 217 39.63 

CSR2 (SL) 921 36.10 

CSR16 990 47.65 

CSR17 1005 48.72 

Gen3 332 49.63 

Gen2 326 38.93 

CSR46 156 46.60 

CSR47 164 41.45 

Total/Average 16478 42.2 

CSR27 548 10 93.2 3.6 17.5 1.3 1.87 0.2 45.8 5.2 24.4 0.5 

CSR16 508 14 95.3 1.5 16.8 1.6 1.80 0.2 38.8 3.0 21.6 0.5 

CSR17 549 04 95.6 1.2 19.1 1.8 2.01 0.2 44.1 2.8 21.9 0.7 

Robust Breeds 

CSR46 512 14 94.3 0.5 18.3 1.1 1.89 0.3 45.6 1.5 24.1 0.3 

CSR47 496 22 93.6 1.1 19.7 1.5 2.10 0.2 41.8 2.3 19.9 0.9 

CSR50 551 14 92.5 2.6 19.4 0.5 2.08 0.8 48.7 1.2 23.4 0.3 

CSR51 493 26 91.6 2.8 17.0 1.5 1.86 0.2 41.6 3.8 22.4 0.7 

Gen3 501 18 96.6 2.4 20.9 2.3 2.13 0.2 47.5 5.8 22.4 0.2 

Gen2 485 15 95.4 1.9 18.9 1.4 1.99 0.1 44.1 1.5 22.1 0.6 

Sex-Limited Cocoon colour breed** 

CSR2 (SL) 489 16 91.4 2.4 16.8 0.5 1.87 0.1 38.5 2.9 20.5 0.7 
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       6.  SILKWORM CROP PRODUCTION 

6.1. MAINTENANCE OF BIVOLTINE AND MULTIVOLTINE SEMI-SYNTHETIC DIET  
SILKWORM STRAINS FOR ORIGINAL BREED CHARACTERS (SPR-0013)   

6.1.1. Part A: Maintenance of Bivoltine Semi-synthetic diet breeds for original breed 
characters. 

Kanika Trivedy and Nirmal Kumar 

Maintenance of bivoltine semi-synthetic diet breeds viz. CSR2(A), CSR4(A), CSR18(A), 
CSR19(A), CSR5(A), NB4D2(A), KA(A), CSR20(A), CSR23(A), BMN(A), 3HT(A), B60(A), 
CSR2SL(A), CSR8SL(A), Kinshu (A), Showa(A), CSR6(A), CSR26(A) CSR27(A), CSR50(A), 
CSR51(A), Sawa-J & C-108. Two trials average data indicated that the pupation rate ranged 
between  81.42 &  96.21,  cocoon wt. between 1.410 & 1.795g, shell wt. between 0.259 & 0.415g 
and shell ratio between 17.27 & 24.06 respectively (Table 6.1). All the cocoon traits are in 
confirmation with the bench mark values. 

Table 6.1:  Performance of bivoltine semi-synthetic diet breeds(Mean of two crops) 

Sl. Breeds 
Pupation 

(%) 

Co. wt 

(g) 

Sh. wt 

(g) 
Shell % 

1. Productive CSR2 (A) 90.98 1.796 0.415 23.07 

CSR4 (A) 86.71 1.716 0.355 20.66 

CSR5(A) 92.60 1.513 0.330 21.87 

CSR6 (A) 88.44 1.451 0.300 20.66 

CSR20(A) 90.48 1.519 0.318 21.11 

CSR23(A) 96.21 1.480 0.313 21.13 

CSR26 (A)  92.92 1.654 0.369 22.36 

CSR27 (A) 90.35 1.635 0.393 24.06 

CSR50 (A)  89.52 1.466 0.329 22.49 

CSR51 (A) 91.67 1.467 0.289 19.73 

BMN(A) 90.61 1.574 0.322 20.53 

B60 (A) 93.32 1.514 0.314 20.71 

Kinshu (A)  90.67 1.622 0.369 22.77 

Showa(A) 91.42 1.570 0.351 22.36 

2. Sex limited  CSR2SL(A) 88.92 1.410 0.293 20.91 

CSR8SL(A) 88.59 1.437 0.301 20.98 

3. Robust CSR18 (A) 89.37 1.350 0.274 20.29 

CSR19 (A) 89.01 1.461 0.300 20.56 

3HT(A) 87.11 1.557 0.338 21.72 

4. Traditional NB4D2 (A) 91.90 1.646 0.323 19.62 

KA (A) 88.19 1.528 0.264 17.27 
5. Japanese breeds Sawa-J 81.42 1.450 0.259 17.83 

C-108 89.75 1.497 0.259 17.27 

 SE± 1.661 0.050 0.009 0.368 

                   CD5% 4.732 0.143 0.025 1.048 

 Benchmark values 85 - 95 1.40 – 1.90 0.31-0.50 18 - 24 
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6.1.2. Part B: Maintenance of Multivoltine Semi-synthetic diet breeds for original breed 
characters. 

M. Ramesh and M. Munirathnam Reddy 

Maintenance of multivoltine semi-synthetic diet breeds viz. PM (A), PMSL(A), C.nichi (A), 
BL67 (A), BL67SL (A), 96C (A), ND7 (A) Marked, ND7(A) Plain, SPM1(A), SPM2(A), SPM3(A), 
SPM4(A) and Nistari (A)   was carried out during the year and six crops were completed.  Six 
crops cumulative data  shows the pupation rate ranged between 80.74 and 97.32, cocoon weight 
between 0.907 and 1.454 g, shell weight between 0.108 and 0.259 g and shell percentage 
between 12.18 and 17.15 (Table: 6.2). The performance of all the diet breeds are in line with the 
bench mark values.  

Table 6.2:   Performance of multivoltine semi-synthetic diet breeds (Mean of six crops)  
 

Breed P.R. (%) C. Wt (g) S.Wt (g) Shell % 

PM(A) 84.74 1.083 0.162 14.92 

PMSL(A) 80.74 1.196 0.182 15.27 

C.Nichi(A) 86.20 0.907 0.108 12.18 

BL67(A) 89.22 1.313 0.211 16.08 

BL67SL(A) 82.87 1.334 0.225 16.88 

96C (A) 97.32 1.294 0.233 18.03 

ND7 (A) Marked 84.35 1.110 0.178 16.01 

ND7 (A) Plain 86.13 1.454 0.259 17.15 

SPM1(A) 88.53 1.199 0.185 15.43 

SPM2(A) 88.12 1.212 0.194 16.01 

SPM3(A) 91.37 1.170 0.192 16.41 

SPM4(A) 84.05 1.115 0.165 14.86 

Nistari(A) 85.72 0.990 0.133 13.39 

SE± 2.529 0.039 0.007 0.252 

CD5% 7.141 0.111 0.019 0.710 

Benchmark values 85-90 0.80-1.30 0.085-0.240 10-18 

 
6.2. FORMULATION OF VIABLE SEMI-SYNTHETIC DIETS FOR YOUNG  INSTAR    

VANYA SILKWORMS VIZ., ANTHERAEA ASSAMENSIS  HELFER (MUGA) AND 
SAMIA RICINI DONOVAN (ERI) AND STANDARDIZATION OF COMMERCIAL YOUNG 
INSTAR DIET REARING TECHNOLOGY- (AIP – 3371) 

Kanika Trivedy, S. Nirmal Kumar,  Himangshu Barman*, T.V.Rao**, R. Baghel** 
S.M.H. Qadri  and R. K. Rajan*,(* CMERTI, Jorhat, ** DOS, Chattishgarh) 
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MUGA 

Two trials were conducted at CSRTI, Mysore and 5 trials at CMERTI, Jorhat. At Mysore average 
feed response was 91.74% and 85.75% larvae passed I moult. 10 larval weight in I and II instar 
was 0.3212 and 1.380 g respectively.  At CMERTI  average feeding response after 48 h was 
93.03% and average  survivability in I  instar on diet  was 82.18% against 72.73% in control. 
Similarly average larval survivability in II instar on diet was 75.67% against 69.18% in control. One 
scientist of CMERTI, Jorhat was trained in artificial diet muga Chawki rearing at CSRTI, Mysore. 
Muga diet complete  joint patent documents was  registered  for patenting. A training has been 
arranged on artificial diet rearing to train 5 Technical Assistants from RMRS Boko, REC Tura, REC 

Lakhimpur and REC Coochbehar w.e.f  24th September to 1st October 2010  at CMERTI, Jorhat. 
Training brouchure on Muga artificial diet rearing has been brought out.  

ERI 

One field trial cum demonstration & training was conducted during  August – September 2010 at 
Bilaspur in diet chawki rearing of  Eri. 50 dfls reared on semi-synthetic diet upto II instar and then 
shifted to castor leaf till spinning along with appropriate control (50 dfls brushed directly on castor 
leaf).  30 DOS officials of Chhattisgarh State Govt. were trained in this technology upto diet phase. 
Detailed data of diet phase as compared to leaf presented in table 6.3. 

Table 6.3:  Performance of Eri Silkworms on Diet and host leaf castor  
     (Field trial cum demonstration   conducted at Bilaspur) 

  

Parameter Diet Leaf t-value 

Hatching % 98.0 98.3 -- 

Feed response % at 48h 99.00 -- -- 

I Instar duration (d) 3 3 -- 

I moult duration (d) 1 1 -- 

I Instar 10 larval wt (g) 0.136 0.129 8.57** 

II instar duration (d) 2.5 2.5 -- 

II moult duration (d) 1 1 -- 

II instar 10 larval wt (g) 0.648 0.536 68.6*** 

Larval % in III instar shifted to castor leaf 99.00 -- -- 

 
TASAR 

One field trial cum demonstration & training was conducted during  August – September 2010 at 
Bilaspur in diet chawki rearing of  Tasar. 50 dfls reared on semi-synthetic diet upto II instar and 
then shifted to host plant till spinning along with appropriate control (50 dfls brushed directly on 
host plant). 62% cocoons harvested against 38% in control. Harvest data presented in table 6.4. 
30 DOS officials of Chhattisgarh State Govt. were trained in this technology. 
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Table 6.4:  Performance of Tasar Silkworms on Diet and  host plant  
                  (Field trial cum demonstration conducted at Bilaspur) 
 

Sl.
No. 

Particulars 
Diet feeding upto II instar then 

shifted outdoor 

Complete 
out  door 
rearing 

t -value 

1 Source of Tasar BV seed BTSSO, Ratanpur 

2 Dfls 50 60 -- 

3 Fecundity 200 200 -- 

4 Total eggs 10, 000 12,000 -- 

5 Hatching % 53.50 50.00 -- 

6 No. of worms hatched 5350 6000 -- 

7 No. of worms shifted outdoor 5136 11 -- 

8 Feed response % 96 100 -- 

9 1st instar larval duration (days) 3 3 -- 

10 1st moult duration (days) 1 1 -- 

11 Wt. of 1st instar larvae (10 nos.) g. 0.979 0.740 293*** 

12 2
nd

  instar larval duration (days) 3 3 -- 

13 2
nd

  moult duration (days) 1 1 -- 

14 Wt. of 2
nd

  instar larvae (10 nos.) g. 4.193 3.300 148*** 

15 Total larval duration (days) 24 24 -- 

16 No. of cocoons 3168 2273 -- 

17 Cocoon % (from 7) 61.68 37.88 58.2*** 

18* Avg. Cocoon weight (g) 8.04 7.16 NS 

19* Avg. Shell weight (g) 1.08 0.90 NS 

20 Shell % 13.43 12.57 NS 

21* Avg. cocoon filament length (m) 525.87 456.13 NS 

22* 
Avg. Cocoon non-breakable filament 
length (m) 

136.23 131.69 NS 

23* 
Avg. Cocoon non-breakable filament 
weight (g) 

0.55 0.53 NS 

24* Avg. Cocoon filament denier 9.43 10.45 NS 

25* Reelability % 23.90 22.86 NS 

26* Waste % 50.06 45.21 NS 

27* Raw Silk % 50.81 55.14 NS 

 * Data received from Zonal Office, CSTRI, CSB, Bilaspur  
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6.3. PILOT PROJECT-1: EVALUATION OF NATURAL AND BIO-ORGANIC               
PIGMENTS FOR COLOUR FASTNESS OF SILKFILAMENT ON FABRIC. 

Kanika Trivedy, M. Ramesh,  S. Nirmal Kumar, Y. C. Radha Lakshmi, Kariyappa, 
K.P.Shivakumar and S. M. H. Qadri 

Pink color fabric has been tested for its quality parameters ( Table 6.5),  fabric specification  (Table 
6.6), mechanical properties (Table 6.7) at CSTRI, Bangalore and found that it is at par with normal 
silk fabric.  Colour fastness of pink colour fabric tested at labarotory of Textile Committee and 
graded as  very good to excellent in all the tests of colour fastness (washing, rubbing, perspiration)  
except fastness to light i.e. Class I (Table  6.8) and have very high luster (Fig 6.1) .  29 new 
colours  were tested for screening. Four colour entered to silk gland and other developed colour 
while processing. Reeled Samples kept ready for future course of action. 7 colour cocoons are 
produced, stifled for display in the section. Pink and Blue colour larvae have shown above 90% 
survival. 

Table 6.5: Quality parameters 

Sl. 

No. 
Parameters Value Grade 

1 Winding breaks/hrs/40skeins 8 3A 

2 Avg. Size deviation (d) 21.3  

3 Std.  Size deviation (d) 1.28 3A 

4 Max. Size deviation (d) 1.83 4A 

5 Evenness  Variation    I 

                                    II 

102 

10 

4A 

4A 

6 Neatness (%) 93 3A 

7 Low Neatness (%) 88 3A 

8 Cleanness (%) 95 3A 

9 Tenacity (g/d) 4.0 4A 

10 Elongation (%) 22 4A 

11 Cohesion (Strokes) 91 4A 

 Overall Grade  3A 
 

Table 6.6: Specification of raw silk fabric 

Sl. 

No. 
Parameters Values 

1 Fabric weight (g/m2) 52.7 

2 Thickness (mm) 0.18 

3 Threads in cloth               Ends/dm 

                                         Pick/dm 

433 

433 

4 Yarn count (den)              Warp 

                                         Weft 

41.7 

65.1 

5 Crimp (%)                         Warp 

                                         Weft 

9.3 

1.0 

6 Twist (TPM/direction)       Warp 

                                         Weft 

754/S 

438/Z 
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Table 6.7: Details of mechanical properties of coloured raw & degummed silk fabric 
 

Sl. 
No. 

Characteristics 

Coloured silk fabric 

Raw sample 
Degummed 

sample 

1. Fabric Mass (g/m2)  (IS 1964:2001)    52.7 42.1 

2. 
Threads in cloth 

(IS1963: 1981) 

Ends/dm 433 449 

Picks/dm 433 401 

3. 
Yarn count (den) 

(IS3442: 1980) 

Warp 41.7 33.1 

Weft 65.1 47.1 

4. 
Cover factor 

In house method 

Warp 9.7 9.0 

Weft 12.2 9.6 

Over all 17.7 15.5 

5. 
Yarn crimp (%) 

(IS3442: 1990) 

Warp 9.3 4.8 

Weft 1.0 1.6 

6. 
Twist (TPM/direction) 

(IS832: 1985) 

Warp 754/S 742/S 

Weft 438/Z 474/Z 

7. 
Tensile Strength (IS 1969: 1985, 50 mm Ravelled 
strip, INSTRON, 200 mm GL, 300 mm/min speed) 

      

 a.   Breaking strength (N) 
Warp 207.8 158.9 

Weft 429.9 302.2 

 b.   Elongation (%) 
Warp 22.5 11.2 

Weft 13.7 12.3 

8. 
Tearing strength (g) 

(IS 6489:1993) 

Warp 563 864 

Weft 1274 1779 

9. 

Crease recovery angle (deg) 

(IS4681:1981) 

  

Warp 70 125 

Weft 70 143 

Total 140 268 

10. Stiffness (ASTM D 1388-96,)       

             
a) 

Bending length (cm) 
Warp 2.5 1.2 

Weft 4.7 1.7 

      
b) 

Flexural rigidity (mg-cm) 

Warp 82.3 7.3 

Weft 547 20.7 

Overall 212 12.3 

11. Abrasion resistance(no. of rubs)  (IS12673-1989)    136 61 

12. Bursting strength (Kgf/cm2) (IS 1966-1975)   11.6 11.1 

13. Drape coefficient (%)  (IS 8357:1977)   77.8 31.2 

14. Pilling resistence (Ratings)  (IS10971-1984)   5 5 

15. Water repellency (Ratings) (IS390-1975)   0 0 

16 Air permeability  (IS11056-1984)   419 233.1 

17 
Fabric Thickness (mm) 

(IS7702-1975) 
  0.18 0.12 
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Table 6.8:  Colour fastness test results of raw and degummed silk yarn and fabrics 
 

 

  Rating: 1. Very poor, 2.Poor, 3. Fair, 4. Good & 5.  Excellent 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig: 6.1   Percentage of reflectance among different types of silk yarn 
 
6.4. PILOT PROJECT - 2: USE OF OVIPOSITION STIMULANTS FOR IMPROVING  EGG 

LAYING CAPACITY IN SILK MOTH BOMBYX MORI L. 

M. Ramesh &  Kanika Trivedy,  

Three   trials with 3 chemicals in 3 different concentrations tested for improvement in egg 
laying capacity in PM and ND7. Of the two breeds tested, Pure Mysore has shown 22 % 
improvement with C2 – 1.25 ppm concentration followed by 17.97 % with C1 – 0.5 % and 15% 
improvement with C3 – 2.50 ppm (Table 6.9).  Whereas, the same chemicals have shown non 
significant improvement in ND7 (8.5% improvement with C2 - 1.25 ppm followed by 3 % 
improvement with C1 – 1.0 % and 1.5% improvement with C3 – 2.50 ppm respectively            
(Table 6.10). 

Sl. 
No. 

Tests 
Raw fabric 

(Rating) 
Degummed 

fabric(Rating) 

1. 
Colour Fastness to Washing  
(IS 687-1979)  Change in Colour 
Staining on: Silk/ Cotton 

 4 
4-5/4-5 

 4 
4-5/4-5 

2. Colour Fastness to Rubbing 
 (IS:766:1988) 
Dry 
Wet 

  
  
4-5 
4-5 

  
  
 4-5 
 4-5 

 
3. 

Colour fastness to perspiration (IS:971:1983)                      
Change in colour 
Staining on silk 
Staining on cotton 

Acid 
  
4 
4-5 
4-5 

Alkali 
  
4-5 
4-5 
4-5 

Acid 
  
4 
4 
4-5 

Alkali 
  
4 
4 
4-5 

4. Colour Fastness to Light 
 (IS 2454:1985)                                            

1-2 Class I 
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Table 6.9:   Effect of ovi-position stimulants in Pure Mysore (Avg. of 3 trials) 
 

 

Pairs 
Kept 

 

Egg laying pattern Wt. of 
Rich 
Eggs 

(g) 

Eggs 
/g 

Total 
Egg 
No. 

Fecu- 
ndity 

Diff 
in No. 

of 
eggs 

% diff. Over 
Control 

Rich Poor 
Un- 
laid 

(No.) (Wt.) 

Control 200 160 34 6 39.100 2020 78982 493     

 

C1-  0.25 % 200 150 26 24 43.792 2051 89817 598 105 21.29 12.00 

C1-  0.5% 200 176 20 4 46.130 2045 94335 535 42 8.52 17.97 

C1-  1.0% 200 174 16 10 38.709 2024 78347 450 -43 -8.72 -1.00 

 

C2-  5 ppm 200 164 10 26 40.273 2028 81673 498 5 1.01 3.00 

C2-  2.5 ppm 200 160 26 14 44.183 2030 89691 560 67 13.59 13.00 

C2-  1.25 ppm 200 170 24 6 47.702 2025 96596 568 75 15.21 22.00 

 

C3-  5 ppm 200 164 30 6 44.150 2018 89094 543 50 10.14 12.92 

C3-  2.5 ppm 200 160 30 10 44.965 2020 90829 567 74 15.01 15.00 

C3-  1.25 ppm 200 160 34 6 42.228 2041 86187 538 45 9.12 8.00 

 
Table 6.10: Effect of ovi-position stimulants in ND7 (Avg. of 3 trials) 

 
Pairs 
Kept 

 

Egg laying pattern 
Wt. of 
Rich 
Eggs 

(g) 

Eggs 
/g 

Total 
Egg 
No. 

Fecu- 
ndity 

Diff 
in 

No. 
of 

eggs 

% diff. Over 
Control 

 

Rich Poor 
Un- 
laid 

(No.) (Wt.) 

Control 200 162 38 0 44.88 1950 87533 540     

 

C1-  0.25 % 200 162 22 16 43.71 1970 86117 532 -8 -2 -2.62 

C1-  0.5% 200 174 26 0 45.35 1974 89513 513 -28 -5 1.02 

C1-  1.0% 200 174 22 4 46.24 1972 91194 522 -18 -3 3.02 

 

C2-  5 ppm 200 178 16 6 46.35 1980 91771 516 -24 -4 3.26 

C2-  2.5 ppm 200 178 20 4 47.07 1976 93016 523 -17 -3 4.87 

C2-  1.25 ppm 200 174 26 0 48.71 1982 96539 553 13 2 8.51 

 

C3-  5 ppm 200 150 42 10 43.83 1969 86311 578 38 7 -2.36 

C3-  2.5 ppm 200 166 26 10 45.58 1985 90484 548 8 1 1.55 

C3-  1.25 ppm 200 180 12 6 41.17 1978 81431 450 -90 -17 -8.29 

 
6.5. STUDIES ON THE REPRODUCTIVE EFFICIENCY OF NEW POLYVOLTINE  
         AND BIVOLTINE BREEDS OF THE SILKWORM BOMBYX MORI. L- (SIM-0020) 

R. Bhagya 

         A total quantity of 82,696 multivoltine seed cocoons and 6,19,568 bivoltine cocoons  were 
received from different sections of the Institute and nested units,   processed for the preparation of 
L13,L14,L15 pure races for experimental purpose and Jayalakshmi (ND7XCSR2), L14xFC2,  
L4xCSR2, CSR50x51, CSR51x50, Gen2x3, Gen 3x2,CSR16x17, CSR17x16, CSR48xCSR4,  
JPN7x CSR4, dfls to help the breeder for popularization of new hybrids in the field level under 
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TOT/PAD programme and FC3xFC4 and FC4xFC3 dfls were distributed under  test verification 
programme. (Total production of dfls is 109375). 

Table 6.11: Production of Bivoltine hybrid Dfls 
   

 

 

*Disposal under test verification programme 
 
Table 6.12: Production of pure polyvoltine and cross breed Dfls 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.6. LARGE SCALE EVALUATION AND MULTIPLICATION OF NEWLY EVOLVED 

BIVOLTINE SILKWORM BREEDS DEVELOPED AT CSRTI, MYSORE  - (SPR -0021)  

K.M.Vijaya Kumari, K.S.Chandrakanth,  M.Venkateswara Rao  and T.S.Mahadeva Murthy 

One crop each for FC3, FC4, CSR50, CSR51, Gen2, Gen3,  3 crops of CSR16 and 
CSR17 and one each for L13, L14 and L15 races were conducted large scale rearing. Large scale 
test rearings were conducted for Bivoltine pure races with a quantity of 1108 dfls and once crop 
with 307 dfls of multivoltine pure races (L series) during the year.  

The rearing package viz; bed area and feed quantum were developed for CSR16 and 
CSR17 new races. In case of CSR16 the required bed area of 800 sq.ft and 2600 kg of shoot for 
40,000 larvae. The cost of production was also estimated and it is Rs.204.05/kg of cocoon. 

Sl. 
No. 

Combination 
No. of 

Batches 

Actual 
wt of 

Eggs(g) 

No. of 
dfls 

 
No. of 

Eggs/gm 
 

1 CSR50x51 2 3291 9000 1858 

2 CSR51x50 2 2927 7100 1723 

3 Gen2x3 3 3378 9200 1733 

4           Gen3x2 3 3895 10700 1838 

5 CSR16x17 8 7447 19250 1783 

6 CSR17x16 8 7941 20200 1825 

7 CSR48xCSR4 1 400 1100 1842 

8 JPN7xCSR4 1 175 450 1870 

9 FC3xFC4 1 1514* 4200 1609 

10 FC4xFC3 1 2048* 5600 1758 

 Total 30 33016 86800  

Sl. 
No. 

Combination 
No. of 

Batches 

Actual 
wt of 

Eggs(g) 

No. of 
dfls 

No. of 
Eggs/gm 

1 ND7xCSR2 3 4769 14700 1850 

2 L14xFC2 1 720 2000 1910 

3 L4xCSR2 1 909 2525 1881 

4           L13 1 390 1050 1964 

6 L14 1 456 1250 1834 

7 L15 1 400 1050 1853 

 Total 8 7644 22575  
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Similarly CSR17 required bed area of 700 sq.ft with 2200 kg of shoot for 40,000 larvae and the 
cost of production is about Rs.199.40/kg of cocoon. The other 6 bivoltine pure races were also 
conducted one crop with a rearing package and it requires 2 more trials for the development of 
rearing package and cost of production.  In multivoltines L14 pure race recorded an yield of 46 kg 
when compared to the other two races namely L13 &L15. Shell % was on par with each other. 
Shoot cocoon ratio ranged from 20.51 to 22.15. Pupation rate ranged from 91.6 % to 96.1%.   

Table 6.13: Rearing performance of Bivoltine Races under estimated bed space and feed  
                    quantum 

Race 
Bed 

space 
(Sq.ft) 

Feed 
Quantum 

(Kg) 

ERR by  
No 

ERR by 
Wt (kg) 

S.C.Wt 
(g) 

S.Wt (g) S.R % 
Shoot : 
Cocoon 

ratio 

FC3 700 2570 9526 15.618 1.547 0.365 23.59 14.95 

FC4 500 1800 9223 13.476 1.455 0.348 23.92 20.04 

CSR50 1000 2330 8706 12.618 1.500 0.299 19.93 15.77 

CSR51 900 2040 6373 8.860 1.552 0.311 20.04 19.02 

CSR16 800 2600 8651 12.819 1.564 0.341 21.78 14.28 

CSR17 700 2200 8523 12.755 1.581 0.333 21.00 15.78 

 
Table :6.14: Rearing performance of Multivoltine Races under estimated bed space and  
                    feed   quantum 

Race 
Bed 

space 
(Sq.ft) 

Feed 
Quantum 

(Kg) 

ERR by  
No 

ERR by 
Wt (kg) 

S.C.Wt 
(g) 

S.Wt (g) S.R % 
Shoot : 
Cocoon 

ratio 

L13 650 1440 7764 10.492 1.441 0.266 18.43 22.15 

L14 600 1470 7365 10.737 1.398 0.254 18.18 21.65 

L15 690 1410 6378 9.178 1.443 0.264 18.28 20.51 
 

6.7. EVALUATION AND REFINEMENT OF YOUNG AGE SILKWORM 
          REARING FOR NEWLY DEVELOPED  BREEDS AND HYBRIDS -   (SPR- 0022) 

                  G. B. Singh, K.M.Vijaya Kumari, S.N.Pallavi, and T.S.Mahadeva Murthy 

During the period under report a total quantity of 5325 dfls were brushed in nineteen 
batches and conducted young silk worm rearings and distributed chawki larvae  to RTI, BMU 
and  TVDC sections.  Out of which 6 batches to RTI (1415 dfls), 6 batches to BMU (1052 dfls) 
and 7  batches to TVDC (2588 dfls) sections. One  batch of 370 dfls  for TVDC section were  
rejected due to poor hatching.   

Bivoltine pure races recorded the hatching %, ranged from 89.02 % to 96.1%, foundation 
crosses ranged from 65 % to 88% and double hybrids recorded 90.1% to  96.5%. Similarly 
multivoltine pure races recorded the hatching % ranged from 85.5 % to 96.3% and multi x bi 
cross breed ranged from 83.71 % to 95.21%.  

The larval weight was recorded during the chawki rearing and observed that, the 
multivoltine pure races (L Series) recorded during 2

nd
 moult ranged from 0.572g to 0.854g/25 

larvae. Similarly in multi x bi crossbreeds it was found that 0.601g to 0.868g. In case of bivoltine 
pure races it was recorded during 2

nd
 moult ranged from 0.580g to 0.841g, single hybrids ranged 

from 0.871g to 1.010g/25 larvae and  double hybrids ranged from 1.065g to 1.117g/ 25 larvae. 
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6.8.   LARGE SCALE MULTIPLICATION OF NEW MULTIVOLTINE AND BIVOLTINE 
 BREEDS - (SPR-0023) 

K.S. Chandrakanth, K.Uma Devi, M.Mahadeva Murthy, S.N. Pallavi and S.Nirmal Kumar 

Six rearings were conducted utilising CSR2, CSR4, CSR2(SL), GEN2, GEN3 (Bivoltine) 
and ND7, L4 and L14 (Multivoltine) breeds. A total of 362.09 kg seed cocoons were generated and 
hybrids prepared at grainage and supplied to farmers through RSRSs/RECs for field testing of the 
newly authorized / developed hybrids. Pupation rate ranged from 79.10 to 92.09 %.  Cocoon 
weight, shell weight and shell percentage for multivoltine recorded 1.325 g, 0.234 g and 17.70 % 
and for bivoltine, the same ranged from 1.465 - 1.706 g, 0.322 - 0.385 g and 20.20 - 22.90 % 
respectively. 

6.9. EVALUATION AND VALIDATION OF NEW BIVOLTINE DOUBLE HYBRIDS OF  
SILKWORM BOMBYX MORI. L UNDER LARGE SCALE IN-HOUSE TESTING-   
(SPR 0026) 

S.B. Kulkarni, D.S. Somaprakash,. T.S. Mahadevamurthy.                                       

During the year 3  large scale rearing trials  were conducted for  newly developed bivoltine 
hybrids  (CSR2 x CSR50) x (CSR51 x CSR26) with control (CSR2 x CSR27) x (CSR6 x CSR26). 
The new double hybrids  recorded an average cocoon yield of 74.36 kg/50,000 eggs and ERR of 
89.01% as against 65.57 kg/ 50,000 eggs and 87.35 with an improvement of 13.41 % and 1.90 % 
respectively over the control hybrid and presented in Table 6.15                                               

Table- 6.15:  Rearing and Reeling performance of Double Hybrid.( Average of 3 trials)    

Sl. 
No 

Parameters 

Hybrid Combination 
Improvement 

over the control 
(%) 

CSR2xCSR50) x 
(CSR51xCSR26) 

Test hybrid 

(CSR2xCSR27) 
x(CSR6xCSR26) 

Control 

1 ERR (%) 89.01 87.35 1.90 

2 Cocoon yield/ 50000 
eggs (Kg) 

74.36 65.57 13.41 

3 Single cocoon weight (g) 1.81 1.79 1.11 

4 Single shell weight (g) 0.388 0.392 -1.02 

5 Shell ratio (%) 21.53 21.91 -1.73 

6 Filament Length (m) 910.4 952.45 -4.42 

7 Filament size (d) 3.05 3.01 0.16 

8 Reelability (%) 83.77 85.99 -2.13 

9 Raw silk (%) 17.27 17.59 -1.85 

 
6.10. LARGE-SCALE IN-HOUSE EVALUATION OF NEW BIVOLTINE SINGLE  
           HYBRIDS OF SILKWORM BOMBYX MORI. L. AND THEIR VALIDATION -  
           (SPR - 0019). 

D.S. Somaprakash,.S.B. Kulkarni, & T.S. Mahadevamurthy                   

  During the year one trial of New bivoltine single hybrid 2C x 4S along with control CSR2x 
CSR4 was conducted and recorded cocoon yield of 64.00 kg/50,000 eggs and ERR of 81.70  % as 
against 53.40 kg and 80.47%, with an improvement of 19.85 % and 1.53% respectively over the 
control hybrid. The reeling parameters recorded in the new hybrid a renditta of 6.03 as against 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011  

 

50 

5.28, indicating an improvement of 14.20 % over the control hybrid and are presented in the              
Table 6.16.  

Table 6.16:  Rearing and Reeling performance of single Hybrids (First trial) 
                                                                                         

Sl. 
No. 

Parameters 

Hybrid Combination 
Improvement over 

the control (%) 
2C x 4S 

Test hybrid 

(CSR2 x CSR4) 

Control 

1 ERR (%) 81.70 80.47 1.53 

2 Cocoon yield/ 50000 eggs (Kg) 64.0 53.4 19.85 

3 Single cocoon weight (g) 1.933 1.703 13.50 

4 Single shell weight (g) 0.42 0.36 16.70 

5 Shell ratio (%) 21.57 21.32 1.2 

6 Filament Length (m) 1003.25 1013.38 -1.0 

7 Filament size (d) 6.03 5.28 14.2 

8 Reelability (%) 83.13 86.05 3.4 

9 Raw silk (%) 16.58 18.93 -12.4 

  
6.11. LARGE SCALE IN-HOUSE EVALUATION OF NEW MULTIVOLTINE X  
         HYBRIDS SILKWORM BOMBYX MORI.L AND THEIR VALIDATION - (SPR- 0027) 

6.11.1.  Large scale evaluation and validation of L14 x CSR2 and PM x CSR2 

D.S Somaprakash.. S.B. Kulkarni  T.S. Mahadevamurthy                  

           During the year two trials were conducted during May and October 2010.  L14 x CSR2 
hybrid recorded an average cocoon yield of 62.33 kg/50,000 eggs and ERR of 66.21 % as against 
73.67Kgs and 83.93 respectively. Where as the cocoon traits are superior in the new hybrid with a 
single cocoon weight of 1.958 g, and shell percentage of 19.61, indicating an improvement of 
cocoon weight by 3.406 % and shell percentage by 7.83 % respectively over the control hybrid. 
The reeling parameters of the hybrid recorded a filament length of 935.83m and raw silk percent of 
13.94 as against 758.13m and 11.13%, indicating an improvement of 23.43 % and 25.24 % 
respectively over the control hybrid and are presented in Table 6.17. 

Table 6.17:  Rearing and Reeling performance of L14 x CSR2 (Average of 2 trials) 

Sl. 
No 

Parameters 
Hybrid Combination Improvement 

over the (%) 
 L14 x CSR2 (Test) 

PM x CSR2 
(Control) 

1 ERR (%) 83.93 83.43 0.593 

2 Cocoon yield/ 50000 eggs (Kg) 66.21 73.67 -10.13 

3 Single cocoon weight (g) 1.958 1.89 3.406 

4 Single shell weight (g) 0.385 0.342 12.73 

5 Shell ratio (%) 19.61 18.19 7.84 

6 Filament Length (m) 935.83 758.13 23.43 

7 Filament size (d) 2.72 2.75 -1.09 

8 Reelability (%) 88.96 88.49 0.53 

9 Raw silk (%) 13.94 11.13 25.24 
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6.11.2. Large scale evaluation and validation of L15 x CSR2 and PM x CSR2  

            During the year two trials were conducted during May & October 2010. L15 x CSR2 hybrid  
recorded an average cocoon yield of 65.6 kg/50,000 eggs and ERR of 79.32% as against 
73.67Kgs and 83.43% respectively in the control hybrid. Where as the cocoon traits are superior in 
the new hybrid with a cocoon weight of 1.986 g, and shell percentage of 19.89 as against 1.893 
and 18.18 indicating an improvement of cocoon weight by 4.88 % and shell percentage by 9.40 % 
respectively over the control hybrid.  The reeling parameters viz., filament length of 942.08 m and 
raw silk percent of 12.77 % as against 758.13 and 11.13% was recorded and shows an 
improvement of 24.26 % and 14.73 % respectively over the control hybrid and presented in Table 
6.18.  

Table 6.18:  Rearing and Reeling performance of L15 x CSR2 (Average of 2 trials) 

Sl. 
No 

Parameters 

Hybrid Combination Improvement 
over the 

control(%) 
L15 x CSR2 

(Test) 
PM x CSR2 

(Control) 

1 ERR (%) 7932 8343 -4.92 

2 Cocoon yield/ 50000 eggs (Kg) 65.60 73.67 -10.95 

3 Single cocoon weight (g) 1.98 1.89 4.88 

4 Single shell weight (g) 0.395 0.344 14.97 

5 Shell ratio(%) 19.89 18.18 9.40 

6 Filament Length (m) 942.08 758.13 24.26 

7 Filament size (d) 2.50 2.75 -9.0 

8 Reelability (%) 89.5 88.49 1.14 

9 Raw silk (%) 12.77 11.13 14.73 
 

6.11.3. Large scale evaluation and validation of L4 x CSR2 and PM x CSR2 

During the year two trials were conducted (July & December 2010).  L4 x CSR2 hybrid  
recorded an average cocoon yield of 60.70 Kgs/50,000 eggs and ERR of 81.28 % as against 
59.69 Kgs/50,000 eggs and 92.77 % respectively in the control hybrid. There is an improvement in 
the cocoon traits with a cocoon weight of 1.680 g, and shell percentage of 18.66 % as against 1.61 
and 17.56% indicating an improvement of 4.31, and 6.26  % respectively over the control hybrid. 
The reeling parameters of the hybrid recorded a filament length of 726.70 m and raw silk percent 
of 14.14 % as against 711.83 and 13.93% indicating an improvement of 2.08 and 1.54 % 
respectively over the control hybrid and presented in Table 6.19.  

Table 6.19:  Rearing and Reeling performance of L4 x CSR2 (Average of 2 trials) 

Sl. 
No 

Parameters 

Hybrid Combination 
Improvement over 

the control (%) L4 x CSR2 (Test) 
PM x CSR2 

(Control) 

1 ERR (%) 81.28 92.77 -12.38 

2 Cocoon yield/ 50000 eggs (Kg) 60.70 59.69 1.692 

3 Single cocoon weight (g) 1.68 1.61 4.31 

4 Single shell weight (g) 0.31 0.282 12.05 

5 Shell percent 18.66 17.56 6.26 

6 Filament Length (m) 726.7 711.83 2.09 

7 Filament size (d) 3.01 2.88 4.52 

8 Reelability (%) 77.18 82.84 -6.82 

9 Raw silk (%) 14.14 13.93 1.54 
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6.11.4.  Large scale evaluation and validation of 96 C(A) x CSR18(A) and PM x CSR2 

 During the year one trial was conducted (Sept. 2010.) 96 C (A) x CSR18 (A).hybrid 
recorded an average cocoon yield of 67.30 Kgs/50,000 eggs and ERR of 86.42 % as against 
68.52 Kgs/50,000 eggs and 86.37 % respectively in the control hybrid. There is an   improvement 
in the cocoon traits with a cocoon weight of 1.733 g, and shell percentage of 18.47 % as against 
1.676 and 17.96 % indicating an improvement of 3.40, and 2.84% respectively over the control 
hybrid. The reeling parameters of the hybrid recorded a filament length of 691.26m and raw silk 
percent of 12.88 % as against 633.23 and 11.97 % indicating an improvement of 9.17and 7.60 % 
respectively over the control hybrid and presented in Table 6.20  

Table 6.20:  Rearing and Reeling performance of 96 C A) x CSR 18 (A) (1
st
 trial) 

Sl. 
No 

Parameters 

Hybrid Combination 
Improvement 

over the 
control (%) 96 C(A) x CSR18(A) 

test 
PM x CSR2 

(Control) 

1 ERR (%) 86.42 86.37 0.06 

2 Cocoon yield/ 50000 eggs (Kg) 67.30 68.52 -1.78 

3 Single cocoon weight (g) 1.733 1.676 3.40 

4  Single shell weight (g) 0.320 0.301 6.31 

5 Shell percent 18.47 17.96 2.84 

6 Filament Length (m) 691.26 633.23 9.17 

7 Filament size (d) 2.99 2.89 1.38 

8 Reelability (%) 81.91 75.91 7.9 

9 Raw silk (%) 12.88 11.97 7.60 
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6.13. SILK REELING SECTION: Reeling section has reeled cocoon lots for maintenance of 
silkworm breed of different races and for various research projects of sections /centers of the 
institute. Totally 1371 lots of cocoons have been test reeled during the period and post cocoon 
parameters have been analysed. The data of reeling performance of each lot has been 
communicated to the concerned. The Number of cocoon lots test reeled during the period is as 
follows:  

Sl.No Test Reeling 

 Source No. of lots tested 

1 BBL 199 

2 MBL 228 

3 Genetics 291 

4 Physiology 58 

5 Molecular Biology 172 

6 Agronomy 43 

7 Pathology 43 

8 TVDC 26 

9 Grainage 5 

10 SSBS Coonoor 158 

11 P4 BSF Hassan 31 

12 RSRS Kodathi 21 

13 RSRS Ananthapur 46 

14 RSRS Chamarajanagar 29 

15 RSRS Salem 21 

 Total 1371 
 

During the period, a  total of 53 kgs. of Silk yarn was reeled out of 313 Kgs. of cocoons 
under test reeling and mass reeling. An amount of Rs. 2,79,894 /- was generated by selling 531.33 
kgs. of cocoons, 91.35 kgs. of raw silk yarn and 477 kgs. of waste cocoons  

Reeling performance of experimental cocoon lots viz. L14 X CSR2 and L15 X CSR2 was 
found out and the raw silk obtained was tested and graded. Further raw silk of experimental lots 
was processed till the fabric stage along with control raw silk of PM X CSR2 and a total of 40 
meters of fabric was produced to find out its performance. 
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7.  SILKWORM CROP PROTECTION 
 
7.1.  MAINTENANCE OF SILKWORM PATHOGENS AND TESTING THEIR VIRULENCE AT 

PERIODICAL INTERVALS - (SPT - 0024) 

M. Balavenkatasubbaiah, S. D. Sharma, K. Chandrasekharan and Nisha Gopal Gangal 

Silkworms are affected by four major diseases i.e., Grasserie, Flacherie, Muscardine and 
Pebrine leading to severe cocoon crop loss. Different pathogens belonging to different groups viz., 
virus, bacteria, fungus and microsporidia. These pathogens are involved in causing the diseases.  
Maintenance of these pathogens in a pure form is a major task before the scientists, which needs 
considerable time and effort.  The availability of pathogens in pure form are essential in studying 
the etiology, disease development, virulence and management of different diseases. 

In the present study, the following pathogens were maintained in pure form and tested for 
their virulence in silkworm. The data on virulence of isolated and multiplied pathogens are 
presented in Table 7.1 and 7.2.  

Table 7.1: Virulence test of different viruses, bacteria and fungi to silkworm, B. mori L. 

Pathogen 
Concentration 

 

% Mortality 
due to 

disease 
Pathogen Concentration 

% Mortality 
due to 

disease 

Viruses: 

BmNPV 

(POBs/ml) 

 1 × 10
7
  60.67 

Fungi: 

B. bassiana 

(conidia/ml) 

 1 × 10
7
  100 

 1 × 10
6
  47.33  1 × 10

6
  100 

 1 × 105  30.00  1 × 10
5
  58.00 

BmIFV 

(dilution of 
stock) 

 10
-1

 (Stock) 100 

S. prassina 

(conidia/ml) 

 1 × 10
7
  42.33 

 10
-2

  77.67  1 × 10
6
  21.67 

 10
-4

  61.00  1 × 10
5
  6.33 

BmDNV 

(dilution of 
stock) 

 10
-1

 (Stock) 100 

A. flavus 

(conidia/ml) 

 1 × 10
7
  62.33 

 10
-2

  78.33  1 × 10
6
  34.67 

 10
-4

   55.00  1 × 10
5 
 24.00 

    

Bacteria: 
B.thuringiensis 

(spores/ml)  1 × 10
8
  100 

 

A. tamarii 

(conidia/ml)  1 × 10
7 
 81.67 

  1 × 10
7
  71.00  1 × 10

6
  42.33 

  1 × 10
6
  35.00  1 × 105  29.00 

S. aereus 

(cells/ml)  1 × 10
8
  30.67 

 All the pathogens were inoculated to the 
silkworms after II moult. 

 In case of  Aspergillus spp. larvae were 
inoculated after I moult. 

  1 × 10
7
  13.67 

  1 × 10
6
 4.00 
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Table 7.2:  Virulence test of different microsporidia to silkworm, B. mori L. 

Microsporidian 
Concentration 
(Spores/ml) 

% Mortality during 
% infection at 
moth stage Larval 

stage 
Pupal  
stage 

Nosema bombycis 

 1 × 10
7
  100 - - 

 1 × 10
6
  100 - - 

 1 × 10
5
  72.33 15.00 100 

NIK- 1Bm 

 1 × 10
7
  06.33 02.00 61.00 

 1 × 10
6
  05.33 02.33 32.00 

 1 × 10
5
  08.33 02.00 19.67 

NIK- 2Bm 

 1 × 10
7
  15.00 4.00 53.00 

 1 × 10
6
  10.00 3.00 40.33 

 1 × 10
5
  6.00 3.00 15.00 

NIK- 3Bm 

 1 × 10
7
  8.00 0.00 13.67 

 1 × 10
6
  5.00 1.00 8.33 

 1 × 10
5
  0.00 0.00 0.00 

NIK-4 Bm 

 1 × 10
7
  0933 1.33 71.33 

 1 × 10
6
  04.33 1.67 37.00 

 1 × 10
5
  0.00 0.00 13.00 

NIK-5Bm 

 1 × 10
7
  27.00 5.00 70.00 

 1 × 10
6
  14.00 3.00 57.00 

 1 × 10
5
  14.00 1.00 17.33 

 
7.2.  IMPACT OF NEW MICROSPORIDIAN INFECTION ON SILKWORM REARING -             

(SPT - 0025) 

S. D. Sharma  and M. Balavenkatasubbaiah 

Pebrine disease of silkworm is caused by an intracellular pathogenic microsporidian, 
Nosema bombycis.  The spore stage of the pathogen is oval in shape, highly refractive and 3.5µ in 
length and 2.2µ in width. The pathogen causes characteristic external symptoms in silkworm such 
as stunted growth, delayed moulting, increase in moulting duration and in the terminal stage of the 
disease, vomiting of gut juice and liquefied excreta followed by death. However, during monitoring 
of pebrine disease at P3 Basic Seed Farm, Mysore, different microsporidian spore was isolated 
which is different in morphology from Nosema bombycis.  The microsporidia was tentatively 
named as NIK-7Bm. The present study was therefore undertaken to study the pathogenicity, 
transmission and its impact on larval and cocoon characters. The results clearly suggest that the 
new microsporidian is comparatively less pathogenic to silkworm and do not cause significant 
larval mortality (Table 7.3 & 7.4). The infection also do not affect the larval and cocoon characters 
even when the infection is of primary type (Transovarial transmission).  However, the infection with 
new microsporidian appears in moth stage. The rate of transovarial transmission was calculated as 
12.67%. 
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Table 7.3: Pathogenicity and impact of new microsporidian infection on the larval and                 
cocoon characters of silkworm 

Pathogen 
dose 

(spores/ml) 
inoculated 

ERR % 

Wt. of 10 
mature 
larvae 

(g) 

Single 
cocoon 
weight 

(g) 

Single 
shell 

weight 
(g) 

SR% 

% mortality 
during larval & 

pupal stage 
due to 

microsporidia 
infection 

% 
infection 
at moth 
stage 

10
3 

90.33 39.30 1.628 0.334 20.61 4.00 34.66 

10
4
 91.00 38.10 1.639 0.332 20.27 3.00 60.00 

10
5 

91.33 37.1 1.646 0.333 20.24 3.70 100.00 

10
6
 88.66 37.9 1.637 0.328 20.06 4.00 100.00 

Normal 
Control 

90.33 38.8 1.619 0.329 20.33 0.00 0.00 

 
Table 7.4: Rearing and cocoon parameters of larvae brushed from transovarially infected layings 

with new microsporidian spore in 3
rd

 generation.  
 

Intensity of 
infection in 

mother moth 

Wt. of 
10 

matureL
arvae 

(g) 

ERR 
(%) 

Single 
cocoon 
weight 

(g) 

Single 
shell 

weight 
(g) 

SR% 

% mortality 
during larval & 

pupal stage 
due to 

microsporidian 
infection 

% 
infection 
at moth 
stage 

2-5 spores/ 
field  

49.28 87.33 1.905 0.389 20.44 0.00 8.00 

80-100 
spores/ field 

48.68 81.00 1.947 0.386 20.91 5.00 70.00 

No spores/ 
field 

47.96 91.33 1.837 0.376 20.43 0.00 0.00 

Normal 
Control 

49.40 
 

91.66 1.784 0.382 21.38 0.00 0.00 

     
7.3.  PILOT  STUDY : EXTRACTION AND BIOCHEMICAL CHARACTERIZATION OF ANTI-

VIRAL AND ANTI-BACTERIAL PRINCIPLE FROM IDENTIFIED BOTANICLS  

Nisha Gopal Gangal, M. Balavenkatasubbaiah and K. Chandrasekharan 

Silkworm diseases are more prevalent in summer followed by winter and rainy seasons. 
Various prophylactic measures like chemical disinfectants, bed disinfectants, antibiotics and 
botanicals are used to manage the diseases. In our earlier studies, aqueous extracts of certain 
plants (PL16, PL19 and P36) were reported to be effective in suppression/control of diseases such 
as grasserie and flacherie in silkworm.   In the present pilot study, these plant products were 
collected, shade dried and pulverized. The cold extraction of these plant products was done using 
different solvents. viz., Acetone, Hexane, Methanol and Chloroform. The extracts were tested for 
their suppressive effects on the Grasserie disease of silkworm following bioassay method. The 
bioassay results (Table 7.5) indicated that the extracts of PL16 in Acetone and Methanol and PL 
19 in Methanol were found comparatively more effective in suppression of  Grasserie disease in 
silkworm.  
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Table 7.5:  Efficacy of different extracts of botanicals against the suppression of Grasserie 
disease in the silkworm, Bombyx mori L.  

Botanical 
 

Solvent 
 

% Mortality due to 
Grasserie   

% disease 
reduction over 
Inoc. control 

P16 Acetone  5.30 76.54 

 Hexane 9.00 60.17 

 Methanol 6.00 73.45 

 Chloroform 10.33 54.29 

P19 Acetone  10.33 54.29 

 Hexane 13.30 41.15 

 Methanol 6.00 73.45 

 Chloroform 8.33 63.14 

P36 Acetone  8.00 64.60 

 Hexane 13.30 41.15 

 Methanol 8.33 63.14 

 Chloroform 10.33 54.29 

Inoculated  control  22.60  

     
7.4. STUDIES ON BIO-INTENSIVE PEST MANAGEMENT STRATEGIES OF PAPAYA 

MEALY BUG, PARACOCCUS MARGINATUS IN MULBERRY ECO-SYSTEM- (PRE-
3425)(In collaboration with NBAII [formerly PDBC], Bangalore & TNAU, Coimbatore)  

M.A.Shekhar, Vinod Kumar and *Balasaraswathi, **C.A. Mahalingam and ***A.N.Shylesh 
*RSRS, Salem, ** TANU, Coimbatore, ***NBAII, Bangalore 

During the year 2010-11, the important findings emanated from the project are follows: 
Implementation of ad-hoc control measures like cultural, mechanical, chemical (spray of DDVP, 
Rogor & Profenophos) and release of predatory ladybird beetles reduced the papaya mealybug 
population by 70-80% in the field.Spray of 0.1% Profenophos on mulberry, recommended for 
control of the pest, was found toxic to silkworm even after 60 days of spray.Dipping of mulberry 
cuttings in 0.2% Chlorpyriphos for 1 h can be used as a quarantine measure against malybugs & 
other pests. Through NBAII, Bangalore imported 3 species of exotic parasitoids namely 
Acerophagus papayae, Pseudleptomastix mexicana and Anagyrus loecki.Of the three exotic 
parasitoids, inoculative release of Acerophagus papayae suppressed the papaya mealybug 
population in mulberry garden by 80-90% with nil application of insecticide.Continued periodical 
survey for the incidence of papaya mealy bug as well as its natural enemies in three districts of 
Tamil Nadu namely Coimbatore, Tirupur & Erode. The papaya mealybug population increased 
from January 2011 onwards after a decline in population during November – December 2010. The 
increase in population is attributed to dry spell and increase in temperature whereas the decrease 
was mainly due to rains & parasitoids release. Periodical surveys indicated that the pest incidence 
in mulberry ranged between 60 to 90% and brushing capacity was reduced by 80 to 90% in Tamil 
Nadu.During second half of 2010, the pest has spread to adjoining areas of southern districts of 
Kerala and Karnataka. Recent survey indicated that the pest has spread very fast in the districts of 
Chamarajanagar, Mysore, Mandya Ramanagar and Bangalore rural districts. A total of 20 
awareness programmes were conducted in Tamil Nadu, 8 in Kerala and 12 in Karnataka, besides 
conducting Joint consultative meeting with different departments in respective states.A total of 20 
Scientific & technical staff of CSB were given 2 days training at NBAII, Bangalore on classical 
biological control of papaya mealy bug. Four mass production units established under CSB 
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(RSRS, Salem, REC, Gobi, RSRS, Chamarajanagar & CSRTI, Mysore) 1 each under NBAII, 
Bangalore & TNAU, Coimbatore.  

Table 7.6: The details of parasitoid production and their free supply to farmers   

Sl.No Name of Unit Estt. during 
No. Produced & 

released 
Farmers covered 

1 NBAII, Bangalore Sep 2010 73,000 
Through KVKs, 

CSB & DOS 
units 

2 TNAU, Coimbatore Oct 2010 12,100 121 

3 RSRS, Salem Oct 2010 8,000 85 

4 RSRS, Chamarajanagar Oct 2010 15,000 150 

5 REC, Gobi Nov 2010 5,250 70 

6 CSR&TI, Mysore Feb 2011 11,000 150 

 

7.5. STUDIES ON FORECASTING & FOREWARNING FOR MULBERRY PESTS,  
        DISEASES, AND SILKWORM PESTS.   (CSS - 2107)                        

Dayakar Yadav, M.A.Shekhar; B. T. Sreenivas; J.B.Narendra Kumar, Rekha, S.H.Divya, 
CSRTI, Mysore, *Noble Morrison, **T. Sreenivasalu Reddy, ***W.Damodar Naidu, 

#S.Balasaraswathi,  @S.Masilamani, @@A.G.K.Daniel and Scientist-C, REC, 
Bidar.CSR&TI, Mysore; * REC, Madivala (Kolar); ** RSRS, Anantapur; *** REC, Eluru; 

# RSRS, Salem; @ REC, Krishnagiri, @@ REC, Samayanallur. 

Fortnightly surveys were carried out in mulberry gardens of 25 farmers belonging to 5 villages in 
each center (in Karnataka, Tamil Nadu & Andhra Pradesh) on the prevalence of important 
Mulberry pests, diseases & silkworm pests.  

Table 7.7: Incidence of pests of mulberry & Silkworm during the year 2010-11 

Sl 

No 
Centres Tukra 

L 

Roller 
Thrips BHC GH PMBug W Fly jassid uzi 

1 RSRS,SLM* 5.36 3.33 8.12 0.01 0.12 8.87 0 0 0 

2 REC, K’giri* 4.08 1.10 0.29 0 0.01 0 0 0 0.83 

3 RSRS, ATP** 8.27 14.38 9.79 0 0 0 0 0 3.58 

4 REC, Samynlr 2.13 10.63 5.27 0.08 3.03 3.37 0.27 0 0.96 

5 REC,Eluru 3.10 1.55 4.60 0.46 4.93 0 0 1.95 0 

6 REC, MVL* 7.84 10.86 5.77 0.28 0 0 0 0 0.61 

7 CMNR 3.15 0.72 13.06 0 2.52 20.15 0.17 0.23 0.72 

8 CSRTI 6.11 3.87 6.93 0.11 2.06 3.09 1.57 0 1.40 
      

   (* up to Feb’11; ** up to Dec’10) 

Simultaneously weather parameters such as temperature, relative humidity and rainfall were also 
recorded using data logger at 1h interval in all the 8 centres.  
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7.6.  MAINTENANCE OF MOTHER CULTURE FOR PRODUCTION OF RECOMMENDED 
BIO- CONTROL AGENTS AND MASS RELEASE OF RECOMMENDED BIO-CONTROL 
AGENTS OF SERICULTURAL PESTS IN CSR&TI CAMPUS -(SPT-0014) 

Vinod Kumar, J. B. Narendra Kumar, B.T. Sreenivas and O.K.Gopinath 

 Bio-control agents are the vital components of IPM packages of the important mulberry 
pests like mealy bug, leaf roller, and Bihar hairy caterpillar and silkworm pest Uzi fly. For 
successful implementation of bio-control of the Sericultural pests, establishment of germplasm 
bank of predators and parasitoids and their host insects is a pre-requisite. Mass release of these 
bio-control agents in CSRTI campus will maintain the pest population below economic threshold 
level, with least usage of insecticide/chemicals. 

Nucleus cultures of seven parasitoids namely Nesolynx thymus, Exoristobia philippinensis, 
Tetrastichus howardii, Tetrastichus sp., Trichopria sp. and Dirhinus sp. (parasitoids of uzi fly), 
Acerophagus papayae (exotic parasitoid of papaya mealybug), two predators of mealy bug 
Cryptolemous montrouzieri & Scymnus coccivora and one egg parasitoid of lepidopteran pest ie., 
Trichogramma chilonis besides host culture of Housefly, Mealy bugs (both pink & papaya 
mealybugs), Corcyra cephalonica &  Eri silkworm were maintained throughout the year. During the 
period under report, a total of 3,169 pouches of Nesolyns thymus, 19,800 Cryptolaemus beetles, 
1,56,800 Scymnus beetles and 111 Tricho-cards were produced. Released 410 pouches (41 lakhs 
adults) of N. thymus in rearing houses and 25,250 predatory beetles and 83 Tricho-cards in 70 
acres of mulberry gardens of CSRTI campus, which were successful in keeping pest incidence 
below 5%. During the period under report, a total of 1,077 pouches of Nesolyns thymus, 11,125 
Cryptolaemus beetles & 1,26,250 Scymnus beetles were sold and generated an income of 
Rs.75,000/-. 

7.7. Demonstration and Management of white fly infesting mulberry by evolved 
technologies in selected hot spot areas in Mandya and Mysore districts. 

O.K.Gopinath and  B.T.Sreenivas 

 Selected 25 farmers mulberry gardens for the demo progrmamme in the villages of 
Varakodu, Chikkahalli in Mysore district & B.Yerahalli, Haleboodanur & Thoreshettyhalli in Mandya 
district. The pest incidence ranged from 5 to 15% with an intensity of 5 to 10% during August 2010. 
All the selected farmers were supplied with insecticides @ 900 ml Rogor & 250 ml each of DDVP 
and neem insecticide for spraying two times (15 & 20 DAP). Yellow sticky traps have been 
prepared for demonstration.Farmers who have sprayed two times recorded nil incidence of white 
fly while those who have sprayed once recorded drastic reduction in the incidence ie., 5.3 to 2.1% 
and with an intensity of 11.82 to 3.42%.One farmer demonstrated with installation of yellow stick 
trap and remaining farmers will be demonstrated with the same after recording the intensity. 

7.8. Establishment of Mass production units and demonstration of field efficacy of 
exotic parasitoids of papaya mealybug, Paracoccus marginatus. 

J.B.Narendra Kumar, B.T.Sreenivas and O.K.Gopinath 

Established the mass production unit during February 2011. Raised and maintained 
papaya mealybug culture on potato sprouts. The required materials as per the protocol for the 
production of exotic parasitoids were procured. During the year under report, mass produced 43 
vials of Acerophagus papayae and released in papaya mealybug infested mulberry gardens of 
Mysore, Mandya, Ramanagaram & Chamarajanagar districts through extension functionaries of 
respective offices of DOS. 
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8.  HUMAN RESOURCE DEVELOPMENT 

8.1. ENTERPRISE PROMOTION AND TRAINING - (CSS- 2109) 
(Funded by Central Silk Board, Bangalore, under Training Initiative) 

Dr. S. Lakshmanan, Dr. G..S. Vindhya, Dr. Chikkanna,  Mrs. Suma.A.S, 
Dr. D. Mohan Rama Rao and Mr. Isac Joseph 

 To achieve silk production target under XI plan, one of the important areas is upgrading 
knowledge base of CSB and DOS officials and farmers through training programmes to ensure 
speedy transfer of technologies in the field. Further, experience shows that technical knowledge of 
field officials is not only lacking new technologies but also due to financial constraints of DOS, 
number of participants deputed for training programmes is declining. Like skill improvement 
training for CSB and DOS staff, it is also essential to develop knowledge level of sericulturists 
through imparting training in new bivoltine sericulture technologies. Under XI plan of Central Sector 
Scheme 2109 of training Initiative, Management Development Programme (MDP) for officers, 
technical staff and Technology Upgradation Programme (TUP) for farmers were carried out 
covering 120 officials and 145 farmers respectively.    The course wise number of persons trained 
is given in Table 8.1. 

Table 8.1: Training programmes under Enterprise Promotion and Training 

Sl. No Name of the course Duration 
Number of 

persons trained 

Management Development Programme (MDP)  

1 Refresher course  (officers) 5 days 24 

2 Refresher course (technical staff) 5 days 51 

3 Late age silkworm rearing 10 days 29 

4 Soil analysis 5 days  16 

 Sub-total  120 

Technology Up-gradation Programme (TUP)  

1 Chawki rearing for farmers  8 days 50 

2 Late age silkworm rearing for farmers  10 days 35 

3 Integrated nutrient management for 
farmers  

6 days 40 

4 Integrated pest and disease 
management for farmers 

6 days 20 

 Sub-total  145 

 Grand Total - 265 
 

Apart from the above the training division coordinated the training programmes under CSS 2109 
Training Initiative at RSRS and RECs of CSRTI, Mysore on essential aspects of sericulture to the 
sericulturists in their area and clusters (CPP).  A total of number 5440 sericulturists were trained 
under the scheme during the year 2010-11.  

8.2.1. HUMAN RESOURCE DEVELOPMENT 

The Training Division conducted and coordinated  Structured courses, Third Country 
Training Programmes for developing countries under JICA (TCTP) and certificate courses. The 
courses on request were also conducted as Need Based Training (NBT) programme. Bivoltine 
silkworm rearing was carried out in batches along with theory classes for all the courses wherever 
required. All the programmes were evaluated and assessed. During the year under report, 
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altogether 1044 persons were trained including training programmes under enterprise promotion 
and training. The course-wise progress has been presented in the following paragraphs. 

8.2.1. Certificate Courses 

Three certificate courses were conducted.  The details of certificate course training 
programme conducted are indicated in Table 8.2. A total of 64 persons were trained under 
different programmes. 35 persons attended mechanization in sericulture and maintenance of 
machineries & equipments followed by intensive bivoltine training (16 persons) and plant 
protection in mulberry (13 persons). 

Table 8.2:  Details of Certificate courses conducted 

Sl. No Name of the course Duration 
Number of persons 

Trained 

1 Intensive Bivoltine Training 35 days 16 

2 Plant protection in mulberry 4 days 13 

3 
Mechanization in sericulture and 
maintenance of machineries and 
equipments 

4 days 35 

 Total - 64 

 
8.2.2. Training Programme for Farmers under NRDC  

NRDC funded training programme for farmers of Kanakapura taluk was conducted on 
awareness of new sericulture technologies. The final report has been submitted to NRDC, 
Bangalore. During the period, 98 farmers were trained in 4 batches. The details of the training 
programme are given in Table 8.3. 

Table 8.3: Training programme under NRDC 

Sl. No Name of the course Duration 
Number of persons 

trained 

1 
Awareness programme in 
sericulture technology 

6 days 98 

 Total - 98 

 
8.2.3.  Third Country Training Programme (TCTP) 

The Government of Japan (JICA) and the CSB of Government of India have collaborated 
to organize TCTP in the field of bivoltine sericulture with a target group of administrative and 
technical personnel from Department of Agriculture, Animal Resources, Crop sciences, 
Entomology, Sericulture and Extension from the developing countries like Kenya, Uganda, Ghana, 
Nigeria, Nepal, Madagascar and Kyrgyzstan. Accordingly, two training programmes viz., one for 
Administrative staff (14 days) and one for Technical staff (84 days) were conducted during the 
period under report.  

From seven developing countries, 13 trainees participated for Administrative course while 
15 trainees attended for Technical course. As per the course curriculum theory and practical 
classes were conducted at CSRTI, Mysore, CSTRI, Bangalore, SSTL and NSSO Bangalore. The 
field visits were also organized to have exposure at the farmers level. To know the opinion of the 
participants about the course, an evaluation was conducted by supplying questionnaire to 
individual trainees at the end the programme. The feedback analysis of all the trainees showed 
variance level above one in Training Management Index, which is indicative of the satisfaction of 
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the participants in the training progarmme. Most of the trainees appreciated the theory and 
practical classes handled by the faculty members, field visits arranged by the Institute and friendly 
behavior of the faculty and co-ordinators of the programme. During the reporting period, 28 
persons were trained and the details are furnished in Table 8.4 

Table 8.4:  Details of training under TCTP 

Sl. No Name of the course Duration Number of persons 
trained  

1 Training for Administrative 
personnel 

14 days 13 

2 Training for technical staff 84 days  15 

 Total - 28 
 

8.2.4.  Programmes on request: 

The training division gets request from sericulturists, unemployed youth, Non Government 
Organizations, Universities, Departments of sericulture, etc., to train their staff in improved 
sericultural technologies from time to time. Accordingly, the additional programmes were planned 
to meet their requirements. During the reporting period 589 candidates were trained under various 
request-based programmes (Table 8.5).  

Table 8.5:  Details of training programme conducted on request 

Sl. No Name of the course Duration 
Number of 

persons trained 

1 
Practical training in molecular biology & 
biotechnology ( S.P. Mahila university, AP) 

15 days 28 

2 Intensive Training in bivoltine sericulture (Kar) 60 days 13 

3 Chawki rearing for farmers (Kar and  Mah) 08 days 182 

4 
Mass multiplication of bio-control agents (TN) for 
farmers  

06 days 05 

5 Refresher course (UP) for offcials 5 days 27 

6 Extension management (MP) for offcials 06 days 20 

7  Mulberry cultivation technology (MP) for offcials 06 days 10 

8 Skill Development Training for TSFW’s* 30 days 127 

9 
Integrated pest and disease management (MP) for 
farmers  

08 days 10 

10 Late age silkworm rearing (MP) for farmers  15 days 12 

11 Cocoon assessment progarmme  (CSB/ DOS) 03 days 16 

12 Awareness programme for farmers (Kar and  Mah) 05 days 53 

13 
Orientation programme for students (PGDS, 
Berhampur) 

06 days 27 

14 
Seed Act training programme for CSB and DOS 
officers 

02 days 59 

 Total - 589 
 

*An intensive training programme was conducted with both theory and practical aspects of 
sericulture, from soil analysis to silk reeling aspects to Time Scale Farm Workers of CSRTI, 
Mysore. 
 
 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011 

63 

8.3.   PRACTICAL BIVOLTINE REARING  

 To support all the above courses, silkworm rearing was organized in 10 batches. A total of 
1425 dfls were brushed with hatching percent of 93.85, single cocoon weight of 1.81, shell 
percentage of 21.92. The average cocoon yield obtained was 85.06 kg / 100 dfls (Table 8.6).  

Table 8.6:  Performance of bivoltine  hybrids under different training programmes 

Season Race 
No. 

of dfls 
Hat % 

SCW 
(gm) 

SSW 
(gm) 

Shell 
(%) 

Yld/100 
dfls 

Rate /kg 
(Rs.) 

 

March-April, 2010 Double hybrids 100 98.24 1.850 0.382 20.73 85.40 261.80 

April-May, 2010 
New Double 
hybrids 

150 87.81 1.795 0.370 20.88 80.07 259.80 

May-June, 2010 Double hybrids 150 95.35 1.870 0.401 21.44 80.86 205.20 

June-July, 2010 
New Double 
hybrids 

150 90.73 1.950 0.430 22.05 90.20 302.40 

Aug-Sept, 2010 Double hybrids 150 94.60 1.725 0.379 21.94 82.33 253.50 

Sept- Oct, 2010 Double hybrids 150 97.00 1.873 0.416 22.21 94.90 325.10 

Oct-Nov, 2010 Double hybrids 140 91.06 1.931 0.430 22.25 80.68 295.00 

Nov-Dec, 2010 CSR hybrids 150 91.88 1.613 0.371 23.00 72.02 401.00 

Jan- Feb, 2011 Double hybrids 160 95.42 1.859 0.412 22.14 91.68 424.00 

Feb-March, 2011 Double hybrids 125 96.40 1.662 0.374 22.53 92.42 312.00 

Total/Avg 1425 93.85 1.813 0.396 21.92 85.06 303.98 
 

8.4.  ISO CERTIFICATION   

An ISO 9001:2008 Certified Training at CSRTI, Mysore has been accredited by the 
International Certification Services, Bangalore and they conducted the first year surveillance audit 
on Quality Management Services (QMS), besides two internal audits were also conducted. 

8.5.   REVENUE GENERATION  

A total income of Rs. 7,71,083 was generated from the sale of cocoons, course fee, 
accommodation charges, etc.  The source wise income generated is given in Table 8.7. 

Table 8.7:  Income generated in Training Division (in Rs.) 

Month Course fee 

Project Fee 
Sale of 

cocoons 
Accommo-

dation 
Grand total Cost of 

consumables 
Registration 

fee 

April, 2010 9450 - - 19059 9695 38204 

May, 2010 11350 - 97600 26262 7295 142507 

June, 2010 600 - 10500 19264 22965 53329 

July, 2010 6800 1000 1000 34955 11010 54765 

August, 2010 12250 - - - 20815 33065 

Sept, 2010 6150 - - 25379 17915 49444 

Oct, 2010 950 5000 500 38696 11475 56621 

Nov, 2010 4575 - - 27253 19380 51208 

Dec, 2010 12600 11500 3000 36045 21475 84620 

Jan, 2011 8625 - - - 17940 26565 

Feb, 2011 9450 22300 6500 56454 31820 126524 

March, 2011 - 2000 - 32231 20000 54231 

Total 82800 43800 23500 315598 211785 771083 
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9.  SERICULTURE EXTENSION,  
ECONOMICS AND MANAGEMENT 

9.1. POPULARIZATION OF CHAWKI REARING CENTER (CRC) MODEL DEVELOPED BY 
CSRTI, MYSORE IN   IDENTIFIED CLUSTERS OF   KARNATAKA, ANDHRA 
PRADESH AND TAMIL NADU – A SUPPORT MECHANISM OF BIVOLTINE  
SERICULTURE - (MOE-3415) (DBT  Funded) 

H.M.  Munikrishnappa and A.S.Suma 

During the third year  of the project, technical guidance was continued to 12 CRCs 
established under the project in Karnataka, Tamil Nadu and Andhra Pradesh. A total of 18.53 lakh 
dfls of bivoltine hybrids were chawki reared and distributed to farmers and an average cocoon 
yield of 65.20 kg/100 dfls was harvested. In the three years period, a total 29.00 lakh dfls of 
bivoltine hybrids were chawki reared and distributed to 5937 farmers and an average  cocoon yield 
of 62.92 kg/ 100 dfls was harvested. The 12 CRCs established under the project, thus, contributed 
for the estimated production of 1825.30 M.T. bivoltine hybrid cocoons and 260.75 M.T. bivoltine 
raw silk. Further, the impact analysis indicated improvement in yield and income levels of farmers 
and CRCs over benchmark.  Difficulties in availability of labour and delay in payment of chawki 
charges by farmers were the major constraints expressed by the CRC owners. 

9.2 ECONOMIC IMPACT OF BIO-CONTROL AGENTS AGAINST TUKRA AND UZIFLY –   
A FEEDBACK ANALYSIS 

B. Gangadhar and P. Kumaresan 

Among various pests, which cause severe damage to the quality and quantity of cocoon 
produced by the farmers, pink mealy bug Maconellicoccus hirsutus that causes tukra in mulberry 
and the tachinid fly Exorista bombycis (Louis), popularly known as uzi fly are important. In order to 
minimize the chemical inputs and save environmental damage, bio-control measures employing 
Scymnus coccivora Ayyari to control tukra and Nesolynx thymus Girault for the control of uzifly 
have been developed by CSR&TI, Mysore. These bio-control agents have shown immense 
potential in containing the pest problem when used singly or in combination with other control 
strategies. The efficacy of uzifly pupal parasitoid and mealy bug predatory beetles was 
demonstrated to the farmers during December 2008 to March 2010 by CSR&TI, Mysore in the 
hotspot areas of Srirangapatna taluk in Mandya district of Karnataka in co-ordination with 
Department of Sericulture (DOS), Karnataka.  

After the demonstrations were completed, a study was undertaken to obtain feedback from 
the farmers about the effectiveness of bio-control agents against uzifly and mealy bug. The study 
was conducted by collecting data using pre-structured interview schedule from 75 randomly 
selected farmers of Chotnalli and Thadagavadi villages in Srirangapatna taluk in Mandya district of 
Karnataka where the demonstrations on bio-control measure were conducted. 

The results have revealed that awareness on the use of bio-control methods against tukra 
and uzifly was created due to the demonstrations conducted by the scientists of CSRTI, Mysore in 
the study area. The farmers did not follow the technology after the demonstration, though majority 
of the farmers found that the bio-control agents used against tukra and uzifly were effective.  
Chemical method was the common practice adopted by the farmers to control of tukra and 
exclusion method (nylon net) and physical method (uzitrap, which was supplied free of cost by 
DOS) were used for the control of uzi fly. Non-availability of bio-control agents was the primary 
reason expressed by the farmers for non-adoption of the technology.   
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9.3 ESTIMATION OF COSTS AND RETURNS IN MULBERY COCOON PRODUCTION IN 
KARNATAKA 

P. Kumaresan, S.B. Nagaraj, Dasappa, A.R. Narasimha Nayak, K.V. Anantharaman  
and M. Noble Morrison 

 A study was undertaken to analyze the cost and return structure in cocoon production in 
Karnataka. The information was collected by using pre-structured interview schedule from 
randomly selected 140 farmers in Mysore, Mandya, Bangalore-Rural and Kolar districts. The cost 
of production of cocoon was worked out to Rs. 148.80, Rs. 133.35 and Rs.160.92/kg, respectively 
for small (less than 1.00 acre mulberry), medium (1.01 – 3.00 acres) and big (more than 3.00 
acres) farmers (Table 9.1).  

Table 9.1: Cost and return structure in mulberry cocoon production in Karnataka. 
 (Rs./acre/year) 

Items 
Small farmers 

(Less than 
1.00 ac) 

Medium farmers 
(1.01 ac to       

3.00 ac) 

Big farmers 
(More than     

3 acres) 
Pooled 

Variable costs         

Leaf  41645.03 37418.66 32656.99 36309.44 

Dfls/chawki worms 9758.10 9709.62 8705.83 9455.40 

Disinfectants 7896.84 6126.06 5889.61 6378.42 

Materials 1916.40 1201.57 1114.24 1468.10 

Labour 66206.05 52332.72 58014.24 61202.92 

Hiring charges of mountages 4454.04 2247.34 2597.10 3810.78 

Transportation & marketing 4753.71 4066.66 3933.76 4123.93 

Interest on working capital 1895.78 1146.94 1242.19 1455.03 

Total variable costs 138525.96 114249.56 114153.95 124204.03 

Fixed costs          

Depreciation on building and 
equipments 

11455.17 10858.83 17275.14 17275.14 

Total cost 149981.13 125108.38 131429.09 141479.17 

Cost/kg cocoon 148.80 133.35 160.92 151.38 

Revenue         

Sale of Income from cocoon 289095.51 255622.87 223900.53 256469.76 

Income from by-products 11047.52 8994.98 9415.84 10072.12 

Total revenue 300143.03 264617.85 233316.37 266541.88 

Net revenue 150161.90 139509.47 101887.28 125062.71 

B:C ratio 2.00 2.12 1.78 1.88 

 
 The gross revenue generated from sericulture was estimated to Rs.3,00,143.03, 
Rs.2,64,617.85 and Rs. 2,33,316.37/acre/year respectively for small, medium and large-scale 
farmers. The net revenue, which is estimated as a difference between gross revenue and total cost 
of production, was worked out to Rs.1,50,161.90, Rs.1,39,509.47 and Rs.1,01,887.28/acre/year for 
small, medium and large farmers, respectively. 
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9.4  CLUSTER PROMOTION PROGRAMME (CPP) 

  The Cluster Promotion Programme is implemented was initiated in the southern states in 
22 clusters (Karnataka-7,Andhra Pradesh-6, Tamil Nadu-6 and Maharashtra 3 clusters) with the 
objective to increase the production of bivoltine silk, improve productivity per unit area and 
enhance silk quality through transfer of technology. A total of 32,941,21 dfls of bivoltine hybrids 
were brushed and 20,80,522 kg cocoons were produced. The yield / 100 dfls has been increased 
to 63.16 kg / 100 dfls against the benchmark of 57.50  kg / 100 dfls. The crop performance details 
are given in Table-9.2  

Table 9.2: Crop performance in different states under Cluster Promotion Programme  

State Dfls (Number) Cocoon production (kg) Yield/100 dfls (kg) 

Karnataka 603280 376839 62.46 

Andhra Pradesh 856425 533638 62.31 

Tamil Nadu 1483365 979877 66.06 

Maharashtra 351051 190168 58.75 

Grand Total 3294121 2080522 63.16 
 

 A study was conducted to analyze the impact of CPP on the socio-economic status of the 
CPP farmers.  The results have revealed that CPP has elevated the financial and social status of 
the farmers. The farmers have utilized the earnings in an efficient way and it is heartening to note 
that most of the farmers repaid the loan to the banks with the money earned from sericulture 
utilization pattern of the money earned from sericulture by the adopted farmers is detailed in the 
Table-9.3. 

Table 9.3:  Utilization pattern of the money earned from sericulture by the adopted farmers under 
CPP 

Particulars 

Chitradurga Harohally Hindupur V.Kota Udumalpet Sanarpatty Hosur 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

Rearing 
house 

9 200000 9 300000 0 0 0 0 0 0 80 69083 73 152841 

Shoot rearing 
stands 

9 80000 9 15000 3 18000 55 41167 43 14917 93 9582 73 33182 

Sericulture 
equipment/ 
machineries 

27 50750 18 20000 7 2650 64 14286 20 247500 73 38400 24 37168 

House 18 362500 9 450000 3 150000 0 0 3 35000 7 200000 17 840003 

Land 9 300000 0 0 3 180000 0 0 37 77909 13 125000 3 65000 

Well 18 57500 0 0 7 50000 73 42500 3 100000 17 87000 27 61500 

Tractor/power 
tiller 

9 600000 18 157500 7 250000 0 0 30 121111 3 146000 13 775000 

Vehicles (car, 
bike, etc) 

36 48750 45 38820 63 44579 73 45125 10 16333 27 72100 93 86946 

Household 
items (TV, 
VCR, VCD, 
computer etc) 

36 16000 55 14000 97 14828 82 13222 3 100000 70 14548 57 14294 

Jewels 9 200000 9 15000 83 161000 0 0 3 20000 10 75000 27 120000 
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Particulars 

Chitradurga Harohally Hindupur V.Kota Udumalpet Sanarpatty Hosur 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

% of 
far-

mers 

Money 
spent 
(Rs.) 

Kitchen items 
(Fridge, 
grinder, LPG 
stove etc) 

18 7500 18 1675 83 3040 73 4213 13 17000 30 3411 30 13411 

Furniture 18 4000 64 17143 3 100000 82 12222 43 36538 0 0 10 6667 

Children’s 
education 

36 17500 45 45000 67 136000 27 30000 17 145000 27 173500 77 46957 

Marriage 27 183333 27 170667 60 316389 0 0 0 0 7 150000 23 407143 

Repayment 
of loans 

73 32125 27 46667 83 49200 18 60750 0 0 0 0 3 300000 

 
9.5.  MODEL CHAWKI REARING CENTRE  

 A Model Chawki Rearing Centre was established during 2003 under Institute Village 
Linked programme (IVLP). The main objective of this CRC is  to popularize chawki rearing concept 
through private entrepreneurs to promote bivoltine sericulture in India. It also serves as a leaning 
centre for skill development in handling loose eggs, mass brushing, spacing, maintenance of 
temperature and humidity etc.,  

  During 2010-11, a total of 1,05,600 dfls of bivoltine hybrids were chawki reared in the 
model CRC and supplied to 374 adopted farmers of CSRTI, Mysore and  generated  a revenue of 
Rs. 3,41,225.00 towards chawki charges (Table-9.5). The adopted farmers recorded an average 
yield of 68.76 kg/100 dfls.  A total of 472 farmers were trained on CRC activities.  

Table - 9.5:  Performance of the crops OF chawki worms supplied from model CRC  

Month 
No. of 

batches 
Dfls 

brushed 
Hatching  

% 

Cocoon 
production 

(kg) 

Yield 
/100 

Dfls (kg) 

Cocoon price 
(Rs/kg) 

Return/ 
100 dfls (Rs.) 

No. of 
farmers 
trained 

April 3 9000 90.59 5686 63.17 237.66 15013 63 

May 3 8100 93.90 5497 67.86 244.46 16589 35 

June 2 6200 91.32 3745 60.40 221.45 13376 01 

July 3 10500 92.73 6298 64.00 237.89 15225 32 

Aug. 3 10300 93.54 6758 66.12 267.73 17702 56 

September 3 9650 94.06 6401 68.09 259.95 17700 23 

October 2 6800 95.84 4865 71.54 258.01 18458 20 

November 3 11000 94.68 7355 68.06 353.85 24083 27 

December 3 10000 93.45 6696 66.96 382.27 25592 89 

January 3 6500 95.01 7075 75.60 344.94 26077 45 

February 2 9500 94.86 6633 70.99 264.13 18751 40 

March 3 8050 90.01 5607 69.65 233.69 16277 41 

Total/Avg 33 105600 93.33 72616 68.76 275.50 18737 472 
 

9.6 EXTENSION PROGRAMMES 

CSR&TI, Mysore and CSTRI, Bangalore jointly organized a workshop on “Sericulture 
industry in the progress of North Karnataka” with the support of Department of Sericulture, 
Government of Karnataka at Belgaum on 5.3.2011.  About 1300 farmers, 200 reelers and officials 
from Department of Sericulture, Govt. of Karnataka and scientists from CSR&TI, Mysore and 
CSTRI, Bangalore participated in the programme.   
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The purpose of organizing the workshop was to promote sericulture in the promising sericulture 
regions of North Karnataka in order to offset the reduction in mulberry acreage in traditional areas 
of Karnataka, which is the principal silk producing state in the country.  As a part of the 
programme, a sericulture exhibition was organized which was inaugurated by Shri Lakshman S. 
Savadhi, Hon’ble Minister for Co-operation, Govt. of Karnataka at Gandhi Bhavan, Belgaum. 

 
 

Fig. 9.1: Inaugural function of workshop on “Sericulture industry in the progress of North 
Karnataka” held at Belgaum on 5.3.2011. 

The workshop was inaugurated by Shri Umesh V. Katti, Hon’ble Minister for Co-operation, 
Govt. of Karnataka. Shri Suresh Cha Angadi, Member of Loksabha, Belgaum, Shri H. 
Hanumanthappa, Chairman, Central Silk Board, Bangalore, Shri N.B. Nirvani, Mayor, Belgaum, 
Shri Eeranna Bheemappa, Kadadi, President, Zilla Panchayath, Belgaum, Dr. R.R Hanchinal, Vice 
Chancellor, University of Agricultural Sciences, Dharwad and Dr. S.B. Dandin, Vice Chancellor, 
Horticultural University, Bagalkote participated in the inaugural function of the workshop.   

Besides, CSR&TI, Mysore conducted various extension programmes and participated in 
the workshop, exhibitions etc., organized by other agencies as given in Table 9.4.The nested units 
of CSRTI, Mysore participated in the Silk Mark Expos organized by Silk Mark Organization of 
India, Central Silk Board, Bangalore in different places for the promotion of silk as given in       
Table 9.5. 

Table 9.4:  Details of the extension programmes conducted/ participated by CSRTI, Mysore 

Sl. No Date Place Programme 

1.  28.5.2010 to 
30.5.2010 

Bangalore Horticulture Technology Expo 2010 

2.  
11.06.2010 Gopalapura  

Group discussion and  demonstration of 
disinfection with Asthra   

3.  
4.9.2010 Chikkereyur  

Group discussion and demonstration of 
disinfection with Asthra   

4.  11.11.2010 to 
14.11.2010 

UAS, Bangalore Krishi Mela – 2010 

5.  23.12.2010 Gopalapura  Compost production technology by Window-row 
method 6.  27.12.2010 Mullur  

7.  15.2.2011 to 
24.2.2011 

University of Mysore, 
Mysore 

Sericulture technologies under Suvarna Manasa 
2011 

8.  10.3.2011 to 
13.3.2011 

Belgaum  Vishwa Kannada Sammelana,  2011 
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Table 9.5:  Details of the Silk Mark Expos participated by nested units of CSRTI, Mysore 

Sl. No Date Place Participated by 

1.  13.8.2010 to 18.8.2010 Kochi REC Palakkad 

2.  20.11.2010 to 1.12.2010 Mangalore BSF Hassan 

3.  7.12.2010 to 12.12.2010 Coimbatore RSRS Salem 

4.  15.12.2010 to 2.12.2010 Bangalore RSRS Kodathi 

5.  23.12.2010 to 28.12.2010 Chennai RSRS Salem 

 

9.6 OTHER SERVICES OFFERED BY SEEM DIVISION: 

 Farmers’ Advisory Center provided technical advice to 89 farmers on different aspects of 
sericulture technology. A total of 156 CDs on different sericulture technologies were sold to 
farmers and institutions and realized an income of Rs. 9,350.00. February-March issue of 
Reshme Vahini – the farm magazine was printed and circulated to 1500 subscribers.  

 Video Conferencing on Sericulture Technologies: For effective transfer of technologies, 
Video Conferencing was initiated in co-ordination with University of Agricultural Sciences, 
Bangalore.  Two sessions were conducted with the following technologies in which farmers 
participated from different regions of Karnataka.  

Session 1 : (19th April 2010)          Session 2 : (12th July 2010) 

1. Mechanization in sericulture    1. Grading, cocoon quality and estimation of rates of reeling cocoons 

2. Mulberry crop production        2. Cluster Promotion Programme 
3. Silkworm crop production       3.  Sericulture training programmes of CSRTI, Mysore 

 Interactive Voice Response System (IVRS):  During the year 121 farmers availed the 
service over the toll free number 18004250010 to clarify their doubts on different aspects of 
sericulture.  

 Visitors Service: 3988 farmers, 1484 students, 370 trainees and 97 foreigners (Total 6426 
visitors) visited the institute. 
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10.  REGIONAL SERICULTURAL RESEARCH STATION,                                       
KODATHI, KARNATAKA 

10.1 EFFECT OF INTEGRATED PLANT NUTRIENT MANAGEMENT SYSTEMS (IPNMS) 
COMBINED WITH NUTRIENT RICH ORGANIC WASHES ON MULBERRY CROP 
PRODUCTION AND PROTECTION UNDER IRRIGATED CONDITIONS. 

P. Sudhakar, M.R. Subrahmanyam, R. Shanthala and Jaishankar 

The study was taken up to find out an efficient utilization of locally available eco-friendly 
and nutrient rich organic washes integrated with IPNM systems to improve mulberry crop 
production and protection at reduced cost. During the reporting period, eight crops data on plant 
growth, leaf yield, leaf bio chemical analysis, soil analysis and pest incidence were compiled and 
analysed.  The results are given below. 

Influence of IPNMS on plant growth and leaf yield of mulberry: Eight crop pooled data 
revealed that the leaf yield recorded in T4 (10877 kg/ha/crop) followed by T1-Control (10666.7) 
where full doses of recommended NPK (@ 350:140:140 NPK/ha/yr) were applied. The treatments 
T7 (10,632.9kg/ha/crop) followed by T6 (10,245.2), T3 (10,138.6) recorded increased level of leaf 
yield compared T2, 2

nd
 control (9,969 kg/ha/yr) (Table-10.1) 

Table –10.1: Influence of IPNMS on plant growth and leaf yield of mulberry 
                                                                                     (Mean of Eight crops) 

 
Treatments 

Plant 
height 
(cm) 

No. of 
branch/ 

plant 

No. of 
leaves/ 
plant 

Leaf 
area/ 
cm

2
 

L : S 
ratio 

Leaf yield 
(kg/ha/crop) 

T1 158.3 8.3 271.8 191.8 62.2 10667.7 

T2 157.8 8.2 271.2 184.2 61.45 9,969.7 

T3 155.2 7.9 271.4 189.2 61.94 10138.6 

T4 151.0 8.3 259.4 192.2 62.65 10877.9 

T5 152.6 8.9 271.5 182.9 62.93 9657.9 

T6 156.1 8.4 273.9 192.5 61.71 10245.2 

T7 156.2 8.4 274.6 190.1 61.18 10632.9 

CD at 5% 4.6 N.S. N.S. 6.8 N.S. 522.5 
 

Impact of IPNMS on the nutritional status of mulberry leaves:  Similarly, leaf moisture (%) was 
recorded higher in T4 (75.06%) and T6 (74.84%) compared to T1 (74.27%) where as least was in 
T2 (73.63%). In the case of leaf biochemical analysis, it was revealed that increased levels of 
chlorophyll a, b and total chlorophylls were recorded in T4 (3.01mg, 1.13 mg and 4.14 mg/g) 
compared to T1. However, lower levels of chlorophyll a and b were recorded in T5 (2.29, 0.86mg) 
and total chlorophylls 3.10 mg/gin T2) (Table –10.2). 
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Table-10.2:  Impact of IPNMS on the nutritional status of mulberry leaves 
                                                                                  (Mean of Eight crops) 

Treatment 
Moisture 

(%) 

Biochemical status of mulberry leaves (mg/g) 

Chlorophyll - a Chlorophyll - b 
Total Chlorophylls 

(a+b) 

T1 74.27 2.39 0.74 3.13 

T2 73.63 2.41 0.69 3.10 

T3 74.50 2.47 0.81 3.29 

T4 75.06 3.01 1.13 4.14 

T5 74.45 2.29 0.86 3.15 

T6 74.84 2.65 0.94 3.59 

T7 73.81 2.98 0.95 3.93 

CD at 5% 0.92 0.10 0.03 0.10 

 
Impact of IPNMS on the soil characters & nutrient status of mulberry:  Soil nutritional 
changes due to foliar application of different organic liquids under reduced levels of chemical 
fertilizers supplemented with biofertilizer has revealed marked variations among the treatments 
studied (Table 10.3).      

Table-10.3: Impact of IPNMS on the nutritional status of mulberry plots 
                                                                                       (Mean of Eight crops) 

Treat-
ments 

Soil nutritional characters 

pH EC (dS/m2) OC% Avl. P Avl. K 

Initial 
Status 

6.94 0.15 0.42 24.10 161.30 

T1 7.05 0.22 0.48 35.15 225.02 

T2 7.21 0.15 0.43 36.05 165.55 

T3 7.08 0.14 0.42 33.10 185.01 

T4 7.12 0.22 0.46 40.10 192.25 

T5 7.04 0.18 0.49 39.26 205.03 

T6 7.10 0.20 0.45 37.45 195.20 

T7 7.20 0.19 0.47 39.10 200.45 

 
Impact of IPNMS on the seasonal incidence of mulberry pests:  In case of pest incidence 
during the period, though there was seasonal infestation of  Tukra and Thrips but the occurrence 
of both pests was below economic threshold level and no significant variations observed.  

Impact of IPNMS on silkworm rearing:  The bioassay conducted in the 8th crop with CSR2 x 
CSR4 revealed no marked variation due to foliar application of vermi cast wash. Panchagavya and 
Kalpataru but improved silkworm quality parameters such as larval weight, ERR No & Weight, and 
SR% compared to controls (T1 & T2). Increased levels of larval weight was recorded in T7 
(44.33g) followed by T5, T4 and T3 (41.87, 41.13 & 40.93 g) where as least was recorded in T1 
(38.57g). Similar trend was observed in case of SR%. Higher SR% was recorded in T7 (21.03%) 
where as least in T3 (20.03%) compared to T1. In case of ERR No and ERR wt., T4 has recorded 
higher  (9744 no & 17.33kg/10,000 larvae) followed byT7 and T6 where as least was in T2 
compared to control (T1) (Table-10.4). 
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Table – 10.4: Impact of IPNMS on leaf quality assessed through silkworm rearing                                                                             

Treatments Silkworm rearing quality parametrs  

Larval Wt 
(g) 

 

ERR/ 10000 larvae  SCW SSW SR 
(%) 

 
No 

 
Weight 

 (g) 
Cocoon wt 

 (g) 
Shell wt. 

(g) 

T1 38.57 8899.67 16.57 1.927 0.400 20.70 

T2 40.43 8855.33 15.93 1.823 0.370 20.23 

T3 40.93 8999.67 15.93 1.819 0.364 20.03 

T4 41.13 9744.00 17.33 1.836 0.381 20.67 

T5 41.87 9144.00 16.33 1.791 0.369 20.53 

T6 39.83 9510.67 17.07 1.826 0.371 20.30 

T7 44.33 9655.33 16.57 1.754 0.369 21.03 

CD at 5% N.S. N.S. N.S. N.S. N.S. N.S. 
 

Treatment details:  

T1 = Rec. N350 P140 K140 kg/ha/yr + 20MT FYM/ha/yr. 
T2 = N175P70K140+Azotobacter (20kg)+PSBs (10kg) +10MT FYM+5MT 
                                                                                            Vermicompost VC/ha/yr  
T3 = N175P70K140+Azotobacter (20kg)+PSBs (10kg) +10MT FYM+5MT VC/ha/yr+ 
                                                                                                5% Vermiwash spray 
T4 =                           - do -                                                 +10MT FYM+5MT VC/ha/yr+ 
                                                                                                 7%Vermiwash  spray 
T5 =                           - do -                                             +10MT FYM+5MT VC/ha/yr+ 
                                                                                                 5% Panchagavya spray 
T6 =                           - do -                                             +10MT FYM+5MT VC/ha/yr+ 
                                                                                                 7% Panchagavya spray 
T7 =                           - do -                                             +10MT FYM+5MT VC/ha/yr+ 
                                                                                                          Kalpataru spray* 
* An indigenous composition of RSRS, Kodathi 

The 7% vermicastwash combining with the reduced chemical fertilizers+ Bio fertilizers + 
ecofriendly manures is beneficial to the farming community.  

10.2 MONITORING OF SOIL FERTILITY STATUS IN SERICULTURAL AREAS OF 
KARNATAKA TO IMPROVE SOIL HEALTH AND NUTRIENT MANAGEMENT FOR 
ENHANCING QUALITY MULBERRY LEAF AND COCOON PRODUCTION  

P. Sudhakar, M.T. Himanthraj, P. R. Koundinya, M. R. Subramanyam, N. Shivashankar,  
K. V. Anantharaman , M. Noble Morison and Jaishankar 

A total of 679 CPP farmers under 6 clusters  soil samples received, and analyzed for their 
soil nutrient parameters like soil pH, EC, OC%, available P and K and submitted the soil analysis 
reports with necessary recommendations.  Cluster wise results are discussed below. 

B.G. Kere Cluster: It was observed that out of 16 farmers soils analyzed all are in alkaline nature 
of pH (>7.5) with normal EC (<1.00ds/m

2
). 93.8% soils are having medium level of OC% and 6.3% 

are in low. Available P was high in 81.3% soils (>25kg/ha), low in 6.3% (<15kg/ha) and 12.5% in 
desired range (15-25kg/ha). Potassium is high (K >240kg/ha) in all the farmers’ soils. 
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Shapur cluster: Out of 76 farmers 56.6% soils having neutral pH, 32.9% in alkaline. 98.7% soils 
are having normal EC (< 1.0 dS/m

2
). OC was low (<6.5%) in 85.5% soils, 14.5% with desirable 

range (6.5-1.0%). 92.1% soils are holding high available P content, 5.3% in desirable and 2.6% 
are showing low P content. Potassium is high in 42.1% soils, 38.2% are in medium range where as 
19.7% are with low K. 

Ithandahalli cluster:  64 farmers soils showed 43.8% neutral and 42.2% alkaline. However, 
98.4% soils are having normal range of EC. Low level of OC% was showing in 92.2% soils and 
only 6.3% are in desired level. Available P is high in 87.5% soils, low in 4.7% and 7.8% at desired 
level. 56.3% soils are having high available K and 28.1% with medium and 15.6 are low. 

Y.N. Hosakote cluster: Out of 125 farmers soils analyzed 92% showing alkaline pH with 99.2% 
soils are in normal EC and 75.2% soils are in low OC% where as 24.8% having desired range of 
OC. In case of available P, 67.1% soils are in high, 22.2% low and 10.7% soils are having desired 
range. 48.3% soils were having high available K content, 43.2% are in medium range where as 
8.5% soils are having low level of K. 

Gajanur cluster: Out of 234 farmers soils 89.3% soils are falling in alkaline range and 9.4% are 
neutral. EC was normal in 99.6% soils. 75.2% soils are having low OC and 24.8% showing desired 
range of OC%. Available P is high in 67.1% followed by 22.2% low and 10.7% are in desired 
range. In case of available K 48.3% are in high, 43.2% are desired where as 8.5% are in low. 

Harohally cluster: Out of 164 farmers 66.5% soils showed neutral pH, and 18.9% alkaline. 99.4% 
soils are in normal EC, where as 87.8% soils are low and 12.2% in medium range. 90.2% soils 
were showing high available P and 4.9% were in low and high range. 38.4% soils were in desired 
range of available P, 36.6% in high and 24.9% soils are in low P.     

10.3 EVALUATION OF THIN DENIER SILKWORM HYBRID, ITS PERFORMANCE AND ITS 
POST COCOON COMMERCIAL PARAMETERS (PILOT STUDY) 

M. Maheswari, Jaishankar, Kariyappa and S.K.Bhargav 

Three bivoltine pure races collected from the main institute were reared. The seed 
cocoons harvested were sorted out and sent to Grainage Section of the main institute for 
preparation of hybrid layings i.e. CSR48 x CSR4 and JPN 7 x CSR4. The rearing performance of 
the pure races is given Table-10.5. 

Table-10.5:   Rearing performance of the Bivoltine pure races  

Sl.
No 

Breed 
ERR /10000 larvae SCW 

(g) 
SSW 
(g) 

SR 
(%) By No. By wt. 

1 CSR48 8222 12.12 1.549 0.340 21.9 

2 JPN7 7411 14.49 1.569 0.357 22.7 

3 CSR4 6711 9.44 1.534 0.307 20.0 

 
10.4 RACE AUTHORISATION PROGRAMME 

M. Maheswari, and Jaishankar 

A total of 8 Bi x Bi hybrids and 9 Multi x Bi hybrids were received from the main institute 
under Race authorization programme and conducted first rearing trial. The data recorded on the 
rearing performance of the above hybrids are given in Table 10.6 and 10.7. 
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Table-10.6:  Rearing performance of the Multi x Bi hybrids (race authorization programme) 

Sl. 
no. 

Name of the hybrid ERR/No. 
ERR/Wt. 

(kg) 
SCW 
(g) 

SSW 
(g) 

SR% 

1. ND7 x CSR2 8852 15.94 1.821 0.387 21.2 

2. PM x CSR2 9788 15.08 1.463 0.279 19.0 

3. FVB1 x FVB12 9872 17.24 1.649 0.339 20.5 

4 PM x FC2 9168 13.38 1.398 0.285 20.3 

5 NDV6 x CSR2 9780 17.66 1.827 0.392 21.5 

6 PM x NK2 9271 14.80 1.600 0.305 19.0 

7 N(M) x (SK6 x SK7) 9856 13.33 1.354 0.215 15.8 

8 M6 DP  (C) x SK4 (C) 9800 13.04 1.337 0.223 16.6 

9 N(M) x NB4D2 9780 13.65 1.440 0.247 18.0 

 
Table-10.7:  Rearing performance of the Bi x Bi hybrids ( Race authorization programme) 
 

Sl. 

No. 
Name of the hybrid 

ERR/ 

No. 

ERR/Wt. 
(kg) 

SCW 

(g) 

SSW 

(g) 
SR% 

1 AP71 x AP72 9780 15.44 1.684 0.364 21.6 

2 (AP71 x AP9) x (AP72 x AP8) 9720 15.56 1.677 0.370 22.0 

3 NK2 x HND 9612 16.72 1.798 0.411 22.8 

4 (CSR52 x CSR50) x (CSR51 x 
CSR53) 

9548 16.22 1.717 0.410 23.8 

5 CSR21  DR x CSR28 DR 9660 16.08 1.721 0.418 24.20 

6 CSR50 x CSR51 9728 15.10 1.659 0.403 24.20 

7 (CSR6 x CSR26) x (CSR2 x 
CSR27) 

9680 15.96 1.610 0.408 25.30 

8 CSR2 CSR4 9832 17.40 1.803 0.401 22.20 

 
10.5 DEVELOPMENT OF DISEASE FORECASTING AND FORE-WARNING SYSTEM FOR 

MULBERRY AND SILKWORM DISEASES (IN COLLABORATION WITH CSR&TI, 
MYSORE - XI PLAN CSS SCHEME -2107) 

                                         M. Noble Morison and  Y. Sanath Kumar 

The meteorological data were recorded and the pest infestation periodical data were 
collected for forecasting and forewarning of mulberry and silkworm pests in REC, Madivala 
command area. The survey highlighted that the infestation of leaf roller attack was found high 
during September 2010, which might be due to the favourable temperature and humidity. Tukra 
and thrips were found throughout the year but the population size was found to be below economic 
threshold level. The incidence of uzifly was within the tolerable limit throughout the year. 
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10.6  IMPLEMENTATION OF CLUSTER PROMOTION PROGRAMME (CPP) 

Jaishankar, M.T. Himantharaj, M.R.Subramanyam, P.R. Koundinya, K.V. Anantharaman,                              
M. Noble Morrison, N. Shivashankar and V.B. Mathur 

RSRS, Kodathi coordinates the implementation of Cluster Promotion Programme in six 
clusters namely, Harohali, Shapur, Ithandahalli, Y.N. Hoskote, Gajanur, B. G. Kere and 
Bidarakote. The crop performance during 2010-11 under Cluster Promotion Programme is given in 
Table 10.8. Farmers’ Field Schools, which is the supporting mechanism for CPP, are functioning in 
all the clusters. The seri-polyclinics have been established at Y.N. Hosakote and B.G. Kere 
clusters. 

Table 10.8: Performance of bivoltine hybrids under Cluster Promotion Programme (CPP) in 
Karnataka 

Name of the 
cluster 

Dfls 
brushed 

Dfls 
harvested 

Actual 
yield (kg) 

Average 
yield / 

100 dfls 
(kg) 

Improvement 
over bench-

mark (%) 

Cocoon 
Price/kg 

(Rs.) 

Harohalli 116720 110120 76319.70 69.32 40.0 (49.5) 285.80 

Shapur 106475 76650 46293.00 60.40 20.08 (50.00) 275.75 

Ithandahalli 245515 222335 141641.00 63.70 6.16 (60.00) 291.00 

Y.N. Hosakote 53025 47900 25157.00 52.51 6.08 (49.50) 309.27 

Gajanur 43600 33100 19334.89 58.41 31.40 (44.45) 310.92 

B.G.Kere 72200 71500 43878.00 61.37 21.18 (50.50) 303.45 

Bidarakote 53275 41675 24215 61.47 11.76 (55.00) 311.00 

Total/ 
Average 

690810 603280 376839 62.46 21.81 (51.28) 293.05 

 

Note: Figures in parentheses indicate benchmark yield (kg)/100 dfls 
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11.  REGIONAL SERICULTURAL RESEARCH STATION,                          
ANANTAPUR,  ANDHRA PRADESH 

11.1  DEVELOPMENT OF SUPERIOR MULBERRY VARIETIES SUITABLE FOR SOIL 
MOISTURE STRESS ENVIRONMENTS (Code: 3268) (Collaborative with MBG, CSRTI, 
Mysore) 

11.1.1 Final yield evaluation of promising genotypes in different target environments 
under moisture stress conditions. 

M.A.Shanthan Babu, B. V. Naidu and Ch. Satyanarayana Raju 

Under Primary Yield Trial, 36 mulberry genotypes were evaluated in the project under non- 
stress condition. Out of which five genotypes namely, 4, 7, 14, 17 and 22 recorded significantly 
higher leaf yield over the check variety V1.  Similarly, under stress condition, genotypes 16, 17, 26, 
31 and 33 exhibited significantly higher leaf yield over the check variety S13. The above genotypes 
were selected for Final Yield Evaluation trials. Cuttings of the shortlisted genotypes were planted in 
the experimental plot under RBD and the garden was established.  After the establishment of the 
experimental plots, seven crops data were recorded for non-stress condition and three crop data 
for stress condition on morphological characters, growth, yield parameters, leaf moisture and 
moisture retention capacity. The average data of three crops recorded during the year under non-
stress conditions indicated that genotypes 7 and 14 were superior over check V1 and other 
genotypes.  The average data of one crop data recorded during the year under stress conditions 
indicated that genotypes 26 and 33 were superior over check S13 and other genotypes.   

11.2   FABRICATION OF NEW MOUNTING DEVICES 

A. Venugopal, M.  Raghupathi  and Ch. Satyanarayana Raju 

The characteristics of cocoons spun on different mounting devices are given in Table 11.1. 
The double cocoon % was less in new mounting devices compared to collapsible mountage. 
Cocoons harvested by using the new mounting devices were sent for reeling analysis.   

Table 11.1: Characteristics of cocoons on different mounting devices  

Sl. 
No. 

Mounting device 
SCW 
(g) 

SSW 
(g) 

SR (%) 

Double 

cocoon 
(%) 

1 
Double framed jute thread knitted 

at both sides 
2.083 0.464 22.30 0.4 

2 
Single frame PVC of thick plastic 

net bottom and top with jute thread 
2.098 0.471 22.44 0.4 

3 
Single frame PVC of thick plastic net 

bottom and top with plastic thread 
1.984 0.444 22.37 0.4 

4 
Single frame wooden reaper of tying with bed 
cleaning nets tightly both sides. 

1.949 0.448 22.35 0.4 

5 Collapsible mountage 1.986 0.442 22.25 2.0 
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11.3 RACE AUTHORISATION PROGRAMME 
 

Under Race Authorization Programme different multi x bivoltine  and bivoltine hybrids were 
reared and the cocoons characters were analysed and presented in Table 11.2.  Further, sample 
cocoons were sent to DCTSC, Dharwad for analysis of reeling parameters.  
 
Table 11.2: The cocoon characters of the multi x bivoltine and bivoltine hybrids  
 

Hybrid combination 
Single 

cocoon wt. 
Single 

shell wt. 
SR% 

Wt. of 1000 
green 

cocoons (kg) 
 
Bivoltine hybrids 

CSR50 x CSR51 1.784 0.425 23.8 1.682 

(CSR52 x CSR50 ) x (CSR51 x CSR53) 1.876 0.413 22.0 1.590 

CSR21DR x CSR28 DR 1.695 0.418 24.6 1.629 

(AP71 x AP9) x (AP72 x AP8) 1.688 0.372 22.0 1.593 

AP71 x AP72 1.742 0.399 22.9 1.556 

NK2 x HND 1.755 0.382 22.8 1.708 

CSR2 x CSR4 1.695 0.370 21.8 1.671 

(CSR6 x CSR26) x CSR2 x CSR27) 1.652 0.371 22.5 1.502 

Multi x bivoltine hybrids     

PM x FC2 1.708 0.336 19.7 1.564 

NDV6 x CSR2 1.802 0.398 22.1 1.800 

ND7 x CSR2 1.655 0.321 19.4 1.560 

FVB1 x FVB12 1.670 0.311 18.6 1.633 

PM x NK2 1.758 0.343 19.5 1.672 

N(M) x (SK6 x SK7) 1.293 0.206 15.9 1.146 

M6DP (C) x SK4 1.503 0.272 18.1 1.437 

PM x CSR2 1.753 0.348 19.9 1.642 

N(M) x NB4D2 1.464 0.220 15.0 1.456 

 
11.5 STUDIES ON THE SOIL FERTILITY STATUS IN DIFFERENT SERICULTURAL 
 AREAS OF TAMIL NADU TO IMPROVE SOIL HEALTH AND NUTRIENT 
 MANAGEMENT (CODE: CSS-2105) 

A total of 109 soil samples were analyzed for pH, EC, organic carbon, available 
phosphorus and available potash and the manure/ fertilizers doses to be applied to the mulberry 
garden were recommended accordingly. The details of soil samples analyzed during the year 
2010-2011 are furnished in Table 11.3 

Table 11.3: Details of soil samples analyzed at RSRS, Anantapur during 2010-11  

Sl. No Name of the station No. of  samples 

1 REC, Eluru 72 

2 CPC, Hindupur 05 

3 CPC, Palamaner 05 

4 REC, V.Kota 19 

5 REC, Penukonda 07 

6 Anantapur 01 

Total 109 
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11.4 STUDIES ON THE FORECASTING AND FOREWARNING FOR MULBERRY PESTS 
AND DISEASES AND SILKWORM PESTS (IN COLLABORATION WITH CSR&TI, 
MYSORE - XI PLAN CSS SCHEME -2107) 

P. S. Reddy and Ch. Satyanarayana Raju 

The project was initiated during July 2009 after installation of the data logger for recording 
the data on temperature and humidity in the study area. A total of 25 farmers were selected in five 
villages namely, Agrampalli, Peddapalli, Kantipuram, Rekulakunta and Haresamudram in a radius 
of 25 km. The incidence of pest and diseases are given in Fig  11.1 to 11.6. 

                 
             
Fig 11.1: Leaf spot disease (PDI)               Fig 11.2: Powdery mildew disease (PDI) 
 
 

          

   Fig 11.3:  Incidence of Leaf roller       Fig 11.4: Incidence of Thrips  
                   (Intensityof Infestation)      (Intensityof Infestation) 
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         Fig 11.5: Incidence of Tukra    Fig 11.6 :  Incidence of Uzi   
            (Intensity of Infestation)                    (Intensity of Infestation)   

11.5 CLUSTER PROMOTION PROGRAMME (CPP) IN ANDHRA PRADESH 

Ch.Satyanarayana Raju,  B.Kasi Reddy, T.Mogili, G.V.Prasad, W.Damodar Naidu, 
M.P. Reddy, and B.V.Naidu 

Cluster Promotion Programme (CPP) was implemented in all the six clusters of Andhra 
Pradesh  viz., V.Kota, Madakasira, Hindupur, Palamaner, Bhimadole and Kalyanadurgam for 
enhancing bivoltine silk production. A quantity of 8,56,425 dfls were reared and harvested an 
average yield of 62.31 kg/ 100 dfls (Table 11.6). Periodical crop inspections and awareness 
programmes on sericulture technologies were arranged in co-ordination with DOS, Andhra 
Pradesh. Other components of CPP such as establishment of Seri- Polyclinics, Farmers’ Field 
Schools and bio-control production units were taken up with the support of Catalytic Development 
Programme. 

Table-11.6: Performance of bivoltine hybrids and crossbreeds under Cluster Promotion 
Programme in Andhra Pradesh 

Sl 
No 

Name of the 
cluster 

CSR hybrids Crossbreeds 

No. of 
Dfls 

Yield/ 
100 
Dfls 
(kg) 

Defec. 
Cocoon 

% 

Rate 
(Rs) 

No. of 
Dfls 

Yield/ 
100 Dfls 

(kg) 

Rate 
(Rs) 

1 V.Kota 260975 66.40 4.8 268.00 - - - 

2 Madakasira 142275 63.60 4.8 298.00 86500 64.40 171.00 

3 Hindupur 163325 63.22 4.9 265.00 46940 63.70 174.00 

4 Palamaner 147650 59.60 4.9 218.00 323350 65.30 178.00 

5 Bhimadole 
12600 
70000 
(DH) 

58.00 
64.00 

4.7 
5.0 

211.00 
234.00 

93075 
- 

64.00 
- 

174.00 
- 

6 Kalyanadurgam 59600 61.37 3.4 238.00 78500 63.54 165.00 

 Total/Avg. 856425 62.31 4.6 247.00 628365 64.18 172.00 

 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011  

 

80 

12.  REGIONAL SERICULTURAL RESEARCH STATION,                 
CHAMARAJANAGAR, KARNATAKA 

12.1 DEVELOPMENT OF SUPERIOR MULBERRY VARIETIES SUITABLE FOR MOISTURE 
STRESS AND NON-STRESS ENVIRONMENT (CODE: PIB-3268) 

B. Mallikarjuna, R. Gururaj and D.S.Chandrashekar 

              The objective of this project is to develop superior mulberry genotypes with sustainable 
growth and leaf yield under soil moisture stress conditions. Final yield evaluation of 5 genotypes 
with one check variety was conducted both under stress and non stress conditions. The pooled 
data of 3 crops indicated that genotype 7 recorded the highest leaf yield of 13150 kg/ha followed 
by 17 and 6 with 12954 and 12085 kg/ha respectively and check variety (S13) yielded 11905 
kg/ha. Under non-stress condition, genotype 7 recorded maximum leaf yield of 26446 kg / ha 
followed by genotype 22  and 4 with 24874 and 23612 kg/ha respectively and V1 (check variety) 
yielded 18328 kg / ha.   

12.1.1 Development of superior mulberry varieties suitable for moisture stress 
environment (FYE) – bioassay 

 Two bioassay trials were conducted for five new mulberry varieties by keeping S-13 as 
check variety.  The pooled data indicated that new mulberry variety 6 and 7 has shown higher yield 
and ERR with superior cocoon characters  compared to other varieties including the check variety 
S13. However, there was no significant variation in reeling parameters between treatment and 
control (Table 12.1) 

Table 12.1: Rearing performance of FYE mulberry genotypes under moisture stress condition 

Sl.No. 
Mulberry 
variety 

Wt. of 
mature 
larva (g) 

Yield 
(ERR) 
(No.) 

Yield 
(wt.) 
(kg.) 

S.C. 
wt. 
(g) 

S.S. 
wt. 
(g) 

S.R 
(%) 

1 4 29.23 7396 12.30 1.59 0.27 16.71 

2 6 29.51 7961 14.00 1.66 0.29 16.56 

3 7 30.36 7733 13.14 1.67 0.29 17.46 

4 15 29.52 7083 11.91 1.62 0.28 17.49 

5 17 29.81 7683 12.80 1.71 0.29 17.24 

6 S13 ( C ) 29.43 7573 12.20 1.61 0.28 17.69 

 
12.1.2 Development of superior mulberry varieties suitable for irrigated condition (FYE) –

bioassay 

Three bio assay trials were conducted for five new mulberry varieties keeping  V-1  as 
check variety  The pooled data indicated that the new mulberry variety - 7 has shown higher yield 
and ERR with superior cocoon character in comparison to other varieties including the check 
variety V1. However there was no significant variation in reeling parameters compared to control 
(Table 12.2). 
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Table 12.2: Rearing performance of FYE mulberry genotypes under irrigated condition 

Sl.No 
Mulberry 

variety 

Wt. of 

mature 

larva(g) 

Yield 

(ERR) 

(no.) 

Yield 

(wt.) 

(kg.) 

S.C. 
wt. 

(g) 

S.S. 
wt. 

(g) 

S.R 

(%) 

1 4 36.32 9202 13.97 1.59 0.29 18.23 

2 7 36.49 9368 15.01 1.74 0.30 17.24 

3 15 34.96 8540 13.08 1.64 0.28 17.07 

4 17 35.39 9366 14.72 1.57 0.27 17.19 

5 22 35.47 8875 14.36 1.62 0.27 16.66 

6 V-1( C ) 36.27 9229 14.32 1.73 0.28 16.18 

 
12.2 RACE AUTHORIZATION PROGRAMME                            

R.Gururaj & D.S. Chandrashekar 

One farm trial was conducted with 8 new multi bi hybrids viz. NDV6 x CSR2, PM x FC2, ND7 x 
CSR2, FVB1 x FVB12, PM x NK2, N(M)x(SK6 x SK7), N(M) x NB4D2 and M6DP x SK4C  by 
keeping PM x CSR2 as control.  

12.3 VALIDATION OF TECHNLOGIES: 

12.3.1 ESTABLISHMENT OF MASS PRODUCTION UNITS AND DEMONSTRATION OF FIELD 
EFFICACY OF EXOTIC PARASITOID OF PAPAYA MEALY BUG - Paracoccus 
marginatus 

R.Gururaj and D.S. Chandrashekar   

 During the period, RSRS conducted the papaya mealy bug survey in 25 villages of 
Chamarajanagar district and recorded infestation level of 15 to 65%. As  per the recommendation 
of CSR&TI Mysore, the station has taken up chemical control measures of spraying DDVP/ Rogor 
and  bio control measure of releasing  Aceraphagus papayae. So far, 29050 A. papayae were 
cultured and released in 192.5 acres covering 110 farmers, including RSRS farm and its Sub-unit 
Kinakahalli. (Table 12.3) 

Table 12.3 : Production of Aceraphagus papayae and its distribution 

 

Sl.No. 
Month 

No of 
Farmers 

Area 

(ac) 

Release of 

Acerophagus 

papayae 

% of 
infestation 

before 

% of 
infestation 

after 

1 October, 10 7 30.0 1500 15 – 60% 10 – 30 

2 November, 10 10 20.0 2000 20 – 40% 5 - 20 

3 December, 10 4 20.0 2000 15 – 30% 10 – 20 

4 January,11 12 15.0 2500 10 – 30% 5 – 15 

5 February,11 6 10.0 2000 10 – 15% 5 – 10 

6 March, 11 71 97.5 19050 25 – 65% NA 

 TOTAL 110 192.5 29050   
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12.3.2 MASS MULTIPLICATION OF NESOLYNX THYMUS 

R.Gururaj, K. Keshavacharulu and  D.S. Chandrashekar 

During the period a total of 6600 ml. (15.83 lakh) N.thymus were cultured on housefly 
pupae and released in the field. A total of Rs. 1500.00 was generated from the sale.  

12.4 TRANSFER OF TECHNOLOGY THROUGH CLUSTER    

R.Gururaj, B. Mallikarjuna, K. Keshavacharulu and D.S. Chandrashekar 

Melagipura: Under this cluster 119 beneficiaries were covered. During the period, rainfed 
sericulturists have brushed 6930 dfls of cross breed and obtained an average yield of 56.5 kg / 100 
dfls, Similarly irrigated sericulturists have brushed 3280 dfls of cross breed and obtained an 
average yield of 59.19 kg / 100 dfls.  

Sindanapura: In this cluster 23 farmers in different villages of Gundulpet taluk were covered. 
During the period, rainfed sericulturists have reared 670 dfls of cross breed and obtained an 
average  yield of 56.4 kg / 100 dfls ( 21.8 % improvement over benchmark). Similarly irrigated 
sericulturists have brushed 6880 Dfls of cross breed and 2050 Dfls of bivoltine hybrids and 
obtained an average yield of 61.15 kg / 100 dfls ( 18.28 % improvement) and 64.2 kg / 100 Dfls ( 
8.99 % improvement)  respectively. During the period 6.5 acre of new V1 plantation was raised by 
7 sericulturists. One on-farm trial plot with new varieties viz., AR 12, RC1 and RC2 was 
established at Kelasurpura of Gundulpet taluk to study the performance of varieties under water 
stress condition. 

Kalpura: Under this cluster 43 farmers were covered. Rainfed sericulturists have reared 7300 dfls 
of cross breed and obtained an average yield of 53.4 kg / 100 dfls. Similarly irrigated sericulturists 
have reared 1350 dfls of cross breed and obtained an average yield of 61.5 kg / 100 dfls. 

Demonstration, group discussion, field day and film shows were regularly arranged to create 
awareness on new technologies in rainfed sericulture in the above clusters. 

12.5 PROGRESS OF CHAWKI REARING CENTRES 

R.Gururaj and D.S. Chandrashekar 

1. CRC, Melajipura:  

A total of 42012 crossbreed and 200 CSR hybrid dfls were chawki reared and distributed among 
556 and two farmers respectively and recorded an average yield of 59.0 kg and 65.5 kg/100 dfls 
respectively.  

2. CRC Kalpura:   

During the period a total of 17,325 crossbreed dfls were brushed and distributed among 207 
farmers and recorded an average yield of 56.90 kg/ 100 dfls.      

3. CRC Devanuru:  

During the period a total of 1,14,405 crossbreed dfls and 18,095 CSR hybrids were brushed and 
distributed among 919 and 98 farmers respectively and recorded an average yield 62.750 kg and 
65.5 kg/100dfls respectively.   
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13.  REGIONAL SERICULTURAL RESEARCH STATION,                                     
SALEM, TAMIL NADU 

13.1 STUDIES ON BIO-INTENSIVE PEST MANAGEMENT STRATEGIES OF PAPAYA 
MEALY BUG PARACOCCUS MARGINATUS IN MULBERRY ECOSYSTEM (in 
collaboration with CSRTI, Mysore, TNAU, Coimbatore and NBAII - Bangalore)            
(PRE 3425)                                                                                                                          

S. Mahiba Helen and S. Balasaraswathi 

 Extensive survey (fixed plot survey) was carried out to record the papaya mealy bug 
incidence in Bhavani, Thiruchengode and Salem  areas from August 2009 onwards at monthly 
intervals. The incidence of pest in different months is depicted in Fig. 13.1. Occurrence of natural 
enemies was recorded in the same area. Awareness programmes were conducted for DOS/ CSB 
staff/officer on pest incidence and mass multiplication of parasitoids. A training programme for 
“Mass multiplication of parasitoids viz., Acerophagus papayae, Anagyrus loecki and 
Pseudleptomastrix mexicana” was conducted for DOS staff. An attempt was made to mass 
multiply the parasitoids on host plant Hibiscus cannabinus and found that the parasitoids can be 
multiplied economically. About 10000 parasitoids were cultured and supplied to farmers for release 
in the infested gardens in Salem, Namakkal, Udumalpet, Villupuram, Thiruvannamalai, Krishnagiri, 
Hosur and Gobichettipalyam areas of Tamil Nadu and Palakkad in Kerala. 

 
 
 

Fig.13.1: Percentage incidence of papaya mealy bug 
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13.2 STUDIES ON RHIZOSPHERE MICRO FLORA OF MULBERRY VARIETIES AS 
INFLUENCED BY DIFFERENT CULTIVATION PRACTICES UNDER ALKALINE SOIL 
CONDITIONS. (MPR(S) 8002) 

N. Dhahira Beevi and R. Balakrishna 

 Farmers were identified and conducted benchmark survey in Salem, Erode and 
Dharmapuri districts. The treatments were imposed in ten farmers garden in Gobi area. Samples 
collected for microbiological analysis and estimated for their microbial load. Significantly higher 
population of bacteria, fungi and actinomycetes were recorded in drip irrigation + green manuring 
treatment (Table.13.1) 

Table-13.1:  Rhizosphere microflora as influenced by different cultivation practices 

Treatments* 

CFUS/g of dry soil (Colony Forming Units) 

Bacteria (1x10
7
) Actinomycetes (1x10

3
) Fungus (1x10

5
) 

Winter Rainy Winter Rainy Winter Rainy 

T-1 0.72 1.43 0.13 0.29 3.13 2.20 

T-2 31.47 29.64 5.78 3.56 7.89 4.85 

T-3 18.32 15.95 4.07 3.21 6.81 3.95 

T-4 48.64 45.36 6.21 5.83 8.94 8.32 
 

*Each value is average of ten farmers 
(T1- Flood irrigation; T2- Drip irrigation; T3- Flood irrigation + Green Manuring; T4- Drip irrigation + 
Green Manuring) 

13.3 STUDIES ON THE FORECASTING AND FOREWARNING FOR MULBERRY  PESTS 
AND DISEASES AND SILKWORM PESTS (IN COLLABORATION WITH CSR&TI, 
MYSORE - XI PLAN CSS SCHEME -2107) 

S. Balasaraswathi, A. Gnanakumar Daniel and S. Masilamani                                                    

    Data loggers were installed at D. Perumapalayam, Krishnagiri and Sanarpatti clusters 
under RSRS, Salem, REC, Krishnagiri and REC, Samayanallur and recorded data on temperature 
and humidity. Fortnightly survey was conducted at above clusters from 25 farm holdings each on 
the incidence of mulberry and silkworm pests and the data were submitted to CSR&TI, Mysore. 

13.4 STUDIES ON THE SOIL FERTILITY STATUS IN DIFFERENT SERICULTURAL 
 AREAS OF TAMIL NADU TO IMPROVE SOIL HEALTH AND NUTRIENT 
 MANAGEMENT (CODE: CSS-2105) 

N.Dhahira Beevi, J.Ravikumar and R.Balakrishna, 

Under this project, a total of 345 soil samples were analyzed from different CPP areas of  
Tamil Nadu (Udumalpet -117 ;  Palani - 52 ; Hosur -18 ;  Sanarpatty  - 102 ; Uthangarai  - 56)   for 
pH, EC, OC%, P and K. The categorization of soil samples for various parameters is given in 
Table-13.2. 
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Table-13.2: Categorization of soil samples for various parameters 

Parameters Low Medium High 

pH Nil 19.3 80.7 

OC (%) 59.1 28.1 12.8 

Avail. P (kg/ha) 94.3 4.4 1.3 

Avail. K (kg/ha) 3.8 22.6 73.6 

 
13.5 CLUSTER PROMOTION PROGRAMME (CPP) IN TAMIL NADU 

T.Thirunavukarasu, N.G.Selvaraju, G.Punithavathy, P.Samuthiravelu, S.Masilamani,  
T.Sivasubramonian, N.Ravi, C.A.Mary Flora, S.Balasaraswathi, N.Dhahira Beevi, 

J.Ravikumar, B.Mohan, S.Radhakrishnan and R.Balakrishna 

Cluster Promotion Programme (CPP) was continued in all the six clusters of Tamil Nadu 
(Berigai, Palani, Udumalpet, Gobichettipalayam, Sanarpatty and Uthangarai) for enhancing 
bivoltine silk production. A quantity of 14,83,365 dfls were reared and harvested an average yield 
of 66.06 kg/ 100 dfls (Table 13.3). Periodical crop inspections and awareness programmes on 
sericulture technologies and control of papaya mealy bug infestation in mulberry were arranged in 
co-ordination with DOS, Tamil Nadu. Other components of CPP such as establishment of Seri- 
Polyclinics, Farmers’ Field Schools and bio-control production units were taken up and the 
programme is being continued. 

Table-13.3: Performance of bivoltine hybrids under Cluster Promotion Programme (CPP) in     
Tamil Nadu 

Name of the CPP 
Cluster 

No. of 
DFLs 
reared 

Actual Cocoon 
yield obtained 

(kg) 

Yield / 
100 dfls 

(kg) 

Rate/kg 
(Rs.) 

No. of crops 

Gobichettipalayam 149700 97943.0 65.42 289.00 690 

Udumalpet 515825 343265.0 74.30 311.64 3146 

Palani 406350 256747.0 70.60 309.00 1829 

Berigai 175600 118966.0 67.74 294.00 851 

Uttangarai 124080 85921.4 69.20 277.00 916 

Sanarpatty 111810 77034.6 68.90 279.94 767 

Total / Average 1483365 979877.0 66.06 293.43 8199 
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14.  EXTENSION ACTIVITIES CARRIED OUT BY NESTED UNITS 

14.1 Popularization of improved mulberry varieties 

The nested units of the institute undertook the supply of mulberry cuttings/saplings of V1 
and other improved varieties to the farmers.  About 40,074.65 acres of new mulberry plantation 
was established during 2010-11 ( Table 14.1) 

Table 14.1: Details of cuttings/saplings of improved mulberry varieties supplied by RSRSs and 
nested units 

Sl. No. Center 
Mulberry area 

(acre) 

1 REC,  Madivala 2.00 

2 REC, Madakasira 555.00 

3 REC Sub-unit, Koppal 25.00 

4 RSRS, Ananthapur 7.00 

5 REC, V.Kota 304.00 

6 REC, Eluru 158.75 

7 REC, Rayachoti 118.00 

8 REC, Vikarabad 60.00 

9 REC, Bidar 88.00 

10 REC, Penukonda 148.00 

11 CPC, Palamner 808.00 

12 CPC, Kalyandurg 100.00 

13 REC, Krishnagiri 708.00 

14 REC, Palakkad 10.50 

15 REC Sub-unit Kalpetta 5.00 

16 REC, Srivalliputhur 46.75 

17 REC, Samayanallur 67.25 

18 REC, Udmalpet 463.00 

19 REC, Gobichettipalayam 78.50 

20 REC, Hosur 42.40 

21 REC, Parabhani 40.00 

22 REC, Baramati 42.50 

23 REC, Nagapur 28.00 

24 REC Sub-unit, Shimoga 18.00 

25 REC Sub-unit, Aurangabad 151.00 

 Total 4074.65 
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14.2 Group demonstration of technologies 

 The RECs and Sub-units of RECs conducted 20 demonstrations of improved technologies 
of mulberry cultivation and silkworm rearing covering 281 farmers (Table 14.2). Adoption of 
improved technologies by the farmers resulted in increase of cocoon yield by 21.71%.  

Table 14.2: Details of group demonstrations conducted by RECs and Sub-units 

Sl. 
No. 

Center 
No. of 
demos 

No. of 
farmers 

Yield/ 100 Dfls (kg) Improvement 

Before After 
kg/100 

Dfls 
% 

1 REC, Palakkad 5 45 54.50 72.90 18.40 33.76 

2 REC, Udmalpet 1 15 68.00 79.00 11.00 16.18 

3 REC, Gobichettipalayam 2 42 58.50 67.40 8.90 15.21 

4 REC, Hosur 2 30 58.00 68.75 10.75 18.53 

5 REC, Baramati 5 113 48.77 60.52 11.75 24.09 

6 REC, Nagapur 4 16 43.70 53.49 9.79 22.40 

7 REC Sub-unit, Aurangabad 1 20 48.00 59.80 11.80 24.58 

 Total/average 20 281 54.21 65.98 11.77 21.71 

 

14.3 Training Programmes 

To provide quick and effective transfer of technologies, RSRSs and their nested units 
provided training to the sericulturists. A total of 5,245 farmers were trained by different units            
(Table 14.3). 

Table 14.3: Details of training programmes conducted by RSRSs, RECs and Sub-units of RECs 

Name of the Center No. of Beneficiaries 

RSRS, Chamarajanagar 295 

REC Sub-unit, Kinakahalli 45 

RSRS Kodathi 240 

REC, Chitradurga 227 

REC, Madiwala 175 

REC, Bidaraguppe 185 

REC Sub-unit, Kanakapura 180 

REC Sub-unit, Koppal 110 

RSRS Ananthapur 270 

REC, Madakasira 230 

REC, V.Kota 230 

REC, Eluru 200 

REC, Rayachoti 200 
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Name of the Center No. of Beneficiaries 

REC, Vikarabad 221 

REC, Bidar 140 

REC, Penukonda 210 

CPC, Hindupur 75 

CPC, Palamner 200 

CPC, Kalyandurg 105 

RSRS, Salem 240 

REC, Udumalpet 210 

REC, Palakkad 60 

REC, Gobichettypalyam 210 

REC, Krishnagiri 165 

REC, Hosur 210 

REC, Srivilliputtur 204 

REC, Samayanallur 225 

REC, Kalpeta 27 

REC, Baramati 90 

REC, Hoshangabad 163 

REC Sub-unit, Shimoga 67 

REC Sub-unit, Aurangabad 100 

Total 5509 

 

14.4 Extension Programmes 

 The nested units of the institute conducted different extension programmes for effective 
transfer of technologies as given in Table 14.4. 

Table 14.4: Details of extension programmes conducted by RSRSs, RECs and Sub-units of RECs 

Name of the Center GD FS Ex FD AP EP Demo FM/WS ST 

RSRS, ANANTHAPUR - - - - - 1 - 2 - 

REC, Madakasira 12 12 4 4 15 1 - - - 

REC, Rayachoty 6 6 6 6 2 1 - - - 

REC, Vikarabad 8 8 6 6 3 1 - - - 

REC, V. Kota 17 17 7 7 9 1 - - - 

REC Sub-unit, 
Penukonda 

11 11 3 3 3 1 - - - 

REC Sub-unit, Eluru 9 9 4 4 5 2 - - - 

REC Sub-unit, Bidar 6 6 6 6 1 - - - - 
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Name of the Center GD FS Ex FD AP EP Demo FM/WS ST 

CPC, Hindupur 4 4 2 2 2 1 - - - 

CPC, Palamaner 8 8 2 2 7 1 - - - 

CPC, Kalyanadurgam 6 6 2 2 2 1 - - - 

RSRS, KODATHI 48 - 3 9 2 3 15 3 - 

REC,  Madivala 7 - 3 - - 1 11 - - 

REC,  Bidaraguppe 6 - 2 - 2 1 2 - 1 

REC, Chitradurga 8 - - 5 - 1 1 - 1 

REC  Sub-unit, Koppal 6 - 1 1 - 1 1 - 1 

REC Sub-unit, 
Kanakapura 

13 - 2 - 5 1 30 - 1 

RSRS, 
CHAMARAJNAGAR 

6 6 2 5 - - - - 7 

REC Sub-unit, 
Kinakanahalli 

6 6 2 1 - - - - - 

RSRS, SALEM 10 10 4 5 7 1 12 3 - 

REC, Krishnagiri 10 10 3 2 4 2 5 - 1 

REC, Palakkad 11 11 3 2 7 1 5 - 1 

REC, Srivalliputhur 15 15 5 4 9 1 10 - 1 

REC, Samayanallur 30 30 9 6 8 2 9 - 2 

REC, Udmalpet 33 33 3 6 18 2 12 - 2 

REC, Gobichettipalayam 9 9 11 5 14 2 7 - 2 

REC, Hosur 26 26 - 3 11 2 14 - 2 

REC Sub-unit, Kalpetta 6 6 2 1 2 - 3 - 1 

UNITS CSRTI MYSORE          

REC, Parabhani 36 36 5 7 9 1 12 - - 

REC, Baramati 15 15 8 8 - 5 - - - 

REC, Amaravathi 19 - 3 3 8 - - - - 

REC, Hoshangabad 8 - - 1 - 1 - - - 

REC Sub-unit, Maddur - - - - - - - - - 

REC Sub-unit, Shimoga 13 13 4 4 5 - - - - 

REC Sub-unit, 
Aurangabad 

23 - - 5 12 1 17 - - 

Total 451 313 117 125 172 40 166 8 23 
 

Note: GD – Group discussion; FS – Film show; Ex – Exhibition; FD – Filed day; AP – Awareness 

programme; EP – Enlightenment programme; Demo – Demonstration; FM /WS – Farmers’ meet/ Workshop; 
and ST – Study tour 
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14.5 Income generation  

The RSRSs and their nested units generated an amount of Rs. 13.05 lakh through sale of 
cocoons, mulberry cuttings, saplings and excess leaf and through chawki charges as given in 
Table 14.5. 

Table 14.5: Income generated by the nested units of CSRTI, Mysore (Amount in Rs.) 

Center Cocoon 
Cutting & 
Saplings 

Leaf 
CRC 

charges 
Others Total 

RSRS, Ananthapur 54962 3525 - - - 58487 

REC, Rayachoty 33765 - - - - 33765 

REC, Vikarabad 13282 2400 - 8250 3000 26932 

REC  Sub-unit, Bidar 58822 33446 - 3750 9051 105069 

RSRS, Kodathi 464607 33675 . 17477 - 7635 52339 

REC,  Madivala 54080 2730 - 12060 13835 82705 

REC,  Bidaraguppe 49362 - 6047 - - 55409 

REC,  Chitradurga 41427 - - 64800 55 106282 

REC  Sub-unit, Koppal - - - 13050 2050 15100 

RSRS, Chamarajnagar 50996 1680 1475 600 1500 56251 

REC Sub-unit, Kinakanahalli - - - 83835 - 83835 

RSRS, Salem 22525 380 - - 10337 33242 

REC, Krishnagiri 5400 2250 - 68495 2300 78445 

REC, Samayanallur 42545 - - - - 42545 

REC Sub-unit, Aurangabad - - - - 3711 3711 

Total 891773 80086 24999 254840 53474 1305172 

 

14.6 Implementation of Cluster Promotion Programme (CPP) in Maharashtra 

Cluster Promotion Programme (CPP) was implemented in three clusters namely, 
Osmanabad, Beed and Buldhana in Maharashtra. A quantity of 351051 dfls of bivoltine hybrids 
were reared and an average yield of 58.75 kg/ 100 dfls was harvested (Table 14.6) 

Table-14.6:  Crop performance of bivoltine hybrids under Cluster Promotion Programme (CPP) in 
Maharashtra 

Name of the CPP 
Cluster 

No. of 
Dfls 

reared 

Actual Cocoon 
yield obtained 

(kg) 

Yield / 
100 dfls 

(kg) 

Osmanabad 101739 44679 56.68 

Beed 191000 117277 60.83 

Buldhana 58312 28212 55.02 

Total / Average 351051 190168 58.75 

 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011 

91 

15.  TRANSFER OF TECHNOLOGIES 

15.1 EVALUATION OF AR12, RC1 AND RC2 GENOTYPES UNDER WATER STRESS 
CONDITION   

RSRS Chamarajnagar took up on-farm trial of new mulberry varieties, AR12, RC1 and 
RC2, which are suitable for water stress condition, with one farmer at Kelasurpura of Gundulpet 
taluk. Average of two crops indicated that RC1 recorded the highest leaf yield of 361 g/plant 
followed by AR12 and RC2 with 303 and 258 g/plant, respectively.  The check variety K2 yielded 
118 g/plant.  

15.2 INTEGRATED NUTRIENT MANAGEMENT PACKAGE FOR MULBERRY CULTIVATION 

RSRS Chamarajanagar took up trials for testing of Integrated Nutrient Management (INM) 
package in the RSRS farm as well as with 6 farmers.  The average leaf yield of  farmers ranged 
from 7.74 MT to 12.06 MT/ha/crop and average cocoon yield was in the range of  51.0 to 68.0 
kg/100dfls. Five crops were harvested at RSRS farm and recorded an average leaf yield of 
11.7MT/ha/crop under INM and 10.96 MT/ha/crop in control plot. 

15.3 TESTING OF NEW MULTI X BI HYBRIDS 

Rearing trials of two new multi x bi hybrids viz., L15 x CSR2 and L14 x CSR2 were 
conducted in RSRS Kodathi, Ananthapur and Salem.  The rearing and reeling performances of the 
new hybrids are given in Table 15.1 and 15.2, respectively. The results of three trials conducted at 
RSRS Kodathi revealed that L14 x CSR2 performed better with respect to survival (97%) and 
yield,  whereas L15 x CSR2 was better in all other parameters. With regard to reeling parameters, 
L14 x CSR2 performed better for filament length (948.78 m), renditta (7.14) and raw silk % 
(14.30%) compared to other test hybrid and control. 

At RSRS Ananthapur, the rearing performance of two trials indicated that L14 x CSR2 and 
L15 x CSR2 recorded significantly higher cocoon weight, shell weight and SR% compared to PM x 
CSR2 (Control). The reeling parameters were superior in L14 x CSR2 followed by L15 x CSR2 and 
PM x CSR2.  

At RSRS Salem, the results of two trials indicated that L15 x CSR2 performed better with 
respect to single cocoon weight (1.838 g), single shell weight (0.388 g), and S.R (21.09 %) 
compared to PM x CSR2 (control). Regarding the reeling characters, L15 x CSR2 was superior 
with average filament length (980.22 m) and raw silk recovery (67.51 %) and L14 x CSR2 was 
superior with non-breakable filament length (749.24m), renditta (6.79) and RS (14.75%) compared 
to PM x CSR2 (control). 

Table 15.1: Rearing Performance of Multi x Bi hybrids  

Hybrid 
ERR Cocoon 

wt (g) 
Shell 
wt (g) 

SR% 
No. Wt. (kg) 

RSRS Kodathi 

L14 x CSR2 9726 19.11 1.985 0.396 19.88 

L15 x CSR2 9625 18.97 1.996 0.415 20.68 

PM x CSR2 9636 16.94 1.815 0.343 18.74 

RSRS Ananthapur 

L14 x CSR2 9604 15.491 1.633 0.316 19.35 

L15 x CSR2 9596 15.383 1.621 0.317 19.55 

PM x CSR2 9656 15.262 1.571 0.295 18.76 
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RSRS Salem 

L14 x CSR2 8140 14.52 1.773 0.377 21.26 

L15 x CSR2 8348 15.06 1.838 0.388 21.09 

PM x CSR2 9206 16.63 1.808 0.355 19.61 

 
Table 15.2: Reeling performance of Multi x Bi hybrids   

 
Hybrids 

Single 
filament 

Length (m) 

 
Denier 

 
Renditta 

Reelabality 
( %) 

Raw silk 
( %) 

RSRS Kodathi      

L14 x CSR2 948.79 2.72 7.14 83.36 14.30 

L15 x CSR2 937.46 2.73 7.24 85.84 14.14 

PM x CSR2 826.63 2.66 7.61 84.11 13.44 

RSRS Ananthapur      

L14 x CSR2 790.55 2.74 6.09 77.04 16.62 

L15 x CSR2 781.75 2.84 6.62 70.49 15.40 

PM x CSR2 744.11 2.83 7.99 69.09 13.19 

RSRS Salem 

L14 x CSR2 749.24 2.49 6.79 78.70 14.75 

L15 x CSR2 746.44 2.43 7.05 76.45 14.24 

PM x CSR2 660.00 2.50 7.91 79.39 12.70 
 

15.4. TESTING OF BI X BI HYBRIDS 

Three rearing trials were conducted with one single hybrid (2C x 4S) and one double 
hybrid (G11 x G19) with CSR2 x CSR4 and FC2 x FC1 as control respectively in RSRS, Kodathi, 
Chamarajanagar, Ananthapur and Salem.  The rearing performance and reeling performance are 
shown in Table 15.3 and 15.4, respectively.  At RSRS, Kodathi, the single hybrid 2C x 4S showed 
higher survival (92%), single cocoon weight (1.715 g) and SR% (21.44) than control. Similarly, 
when compared to control the double hybrid, G11 x G19 showed higher survival (92%) and single 
cocoon weight (1.843 g). With regard to reeling parameters, 2C x 4S showed less denier (2.55) 
than the control and the double hybrid, G11 x G19 was found better with higher filament length 
(893.26 m) and denier (2.90) compared to control. 

            At RSRS Chamarajnagar, the new double hybrid G11 x G19 recorded higher yield (40.68 
kg) and ERR (by No.6026) than control hybrid.  Similarly, the new single hybrid 2C X 4S showed  
higher yield (39.26 kg) and ERR (by No.5990) with superior cocoon characters in comparison to 
control hybrid. The reeling data indicated that control double hybrid FC1 x FC2 was superior over 
G11 x G19.  However, there was no significant difference in reeling parameters in case of single 
hybrid in comparison to its control. 

 At RSRS, Ananthapur, the new double hybrid G11 x G19 recorded higher ERR (8936) and 
shell % (23.01) compared to control.  The single hybrid 2C x 4S recorded higher ERR (No - 8954 
and weight - 16.045 kg) and shell weight compared to control. The reeling parameters were 
superior in test hybrids  compared to control. 

At RSRS Salem, the performance of 2C x 4S was at par with control and G11 x G19 was 
found better with ERR by No. and weight (9377 & 17.33 kg) compared to control.    
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Table 15.3: Rearing Performance of Bi x Bi hybrids (Mean of three trials) 

Hybrid 
ERR Cocoon 

wt (g) 
Shell 
wt (g) 

SR% 
No. Wt. (kg) 

RSRS Kodathi 

2 C x 4S 9261 15.71 1.715 0.369 21.44 

CSR2 x CSR4 (C) 9094 15.65 1.701 0.473 20.21 

G11 x G19 9220 16.37 1.843 0.395 21.32 

FC2 x FC1 (C) 9084 16.19 1.837 0.415 22.15 

RSRS Chamarajanagar      

2C X 4S 5990 8.83 1.420 0.300 21.12 

CSR2 X CSR4(C) 3894 6.49 1.360 0.290 21.32 

G11 X G19 6026 9.73 1.570 0.320 21.76 

FC1 X FC2(C) 5774 9.23 1.500 0.320 21.33 

RSRS Ananthapur 

2C x 4 S 8954 16.045 1.793 0.411 22.51 

CSR2 x CSR4 (C ) 8520 15.686 1.820 0.414 22.69 

G11 x G19 8936 15.690 1.765 0.407 23.01 

FC1 x FC2 (C)  8872 16.469 1.868 0.415 22.17 

RSRS Salem 

2C X 4S 9348 16.67 1.838 0.414 22.52 

CSR2 X CSR4 (C) 9376 17.20 1.874 0.406 23.80 

G11 X G19 9377 17.33 1.914 0.437 22.83 

FC2 X FC1(C) 8737 16.73 1.953 0.460 23.55 
 

Table 15.4:  Reeling performance of Bi x Bi hybrids hybrids  

Hybrids 
Single Filament 

Length(m) 
Denier Renditta 

Reelabality 
( %) 

Raw silk 
( %) 

RSRS Kodathi      

2 C x 4S 920.96 2.55 6.68 83.63 15.09 

CSR2 x CSR4 (C) 965.72 2.81 5.97 84.50 16.82 

G11 x G19 893.26 2.90 6.49 81.31 15.44 

FC2 x FC1 (C) 837.82 3.28 6.20 82.67 16.58 

RSRS C.Nagar      

2C X 4S 859.66 2.59 5.83 78.02 17.28 

CSR2 X CSR4(C) 813.99 2.60 5.82 79.02 17.25 

G11 X G19 781.71 2.52 7.12 69.66 14.71 

FC1 X FC2(C) 860.28 2.56 6.09 75.69 16.55 

CSR2 x CSR4 862.02 2.98 6.112 69.671 16.36 

RSRS Ananthapur     

2C x 4S 955.65 2.77 6.24 76.97 16.39 

CSR2 x CSR4 (C) 968.43 3.07 5.69 75.70 17.66 

G11 x G19 1033.68 2.80 6.32 79.72 16.17 

FC1 X FC2 (C) 929.86 2.94 6.37 81.90 15.97 

RSRS Salem      

2C X 4S 1011 2.62 6.33 79.74 15.90 

CSR2 X CSR4 (C) 1046 2.83 5.75 82.06 17.48 

G11 X G19  1048 2.71 6.21 79.81 16.33 

FC2 X FC1 (C) 1128 2.71 5.99 79.65 16.93 



ANNUAL REPORT - CSRTI, MYSORE, 2010-2011  

 

94 

15.5 POPULARIZATION OF ND7 X CSR2 (JAYALAKSHMI) 

Under  REC Chitradurga, eleven farmers reared 2,450 dfls of ND7 x CSR2 and harvested 
an average cocoon yield  44.0 kg per 100 dfls.  Under RSRS, Salem, 1000 Dfls of ND7 x CSR2 
were brushed at CRC, Vennanthur and distributed to 6 farmers.  The farmers harvested at an 
average of 56.00 kg /100 dfls with average single cocoon weight of 1.99 g, single shell weight of 
0.34 g and S.R% of 14.14.   

15.6 POPULARIZATION OF BIVOLTINE HYBRIDS  

RSRS Salem demonstrated three newly authorized bivoltine hybrids namely CSR16 x 
CSR17, CSR50 x CSR51 and GEN2 x GEN3 with the farmers.  A total of 1000 Dfls of CSR.16 X 
CSR.17 were distributed to 6 farmers.  The farmers harvested 71.00 kg/100 dfls with an average  
single cocoon weight of 1.58 g, single shell weight of 0.33 g, and SR% of 21.23.   Similarly, 350 
Dfls of  CSR 50 x CSR 51  were brushed with 3 farmers and the farmers harvested average yield 
of 62 kg/100 dfls. Average single cocoon weight of an 1.90 g, single shell weight of 0.40g and 
S.R% of 22.30 were recorded.  Further, 250 Dfls of GEN hybrid were brushed with 2 farmers and 
harvested an average cocoon yield of 59 kg/100 dfls. The hybrids recorded single cocoon weight 
of 1.80 g, single shell weight of 0.38 g and S.R%  of 21.70 %. 

RSRS Kodathi popularized  35,000 Dfls of double hybrid Krishnaraja (FC1 x  FC2) with 
120 farmers through REC, Chitradurga and  harvested 59.50 kg  cocoons per 100 dfls.  Similarly, 
61,000 dfls of Krishnaraja were popularized with 275 farmers under REC Sub-unit, Koppal and 
56.20 kg of cocoon yield per 100 dfls was obtained.  A total of 17650 dfls of GEN3 x GEN2 were 
popularized with 51 farmers by REC, Madivala  and 68.50 kg  cocoon yield per 100 dfls was 
harvested.  

Under Post Authorization Discipline (PAD), 11,550 Dfls of CSR 16 x CSR17 were tested 
by RSRS Kodathi and REC, Madivala, and a cocoon yield of 85 kg per 100 dfls was obtained. 
Similarly, REC, Kanakapura distributed 500 dfls with 3 farmers and obtained a cocoon yield of 
42.26 kg/100 dfls, which fetched a cocoon price of Rs 331.00/kg. A total of 1950 Dfls were 
distributed by RSRS with 12 farmers and an average yield 67.700 kg/100dfls was obtained. The 
cocoons were sold at an average price of Rs. 312/kg.  

During the year, 4700 dfls of new foundation cross (FC2)  were reared by 10 farmers of 
REC, Bidaraguppe and 56.283 kg of cocoon yield was obtained per 100 dfls. 

         Under programme entitled “Induction of Wide Adaptability to Authorized Bivoltine Breeds to 
Produce Sustainable Cocoon Yield”, 5 dfls each of the two pure races viz., CSR2 and CSR4 
received from the main institute were reared by RSRS, Kodathi and Anatapur. The CSR2 and 
CSR4 recorded an ERR of 9288 and 8744 for 10,000 larvae, respectively in RSRS, Kodathi. 
Whereas an ERR of 8532 and 8564 was recorded for CSR2 and CSR4, respectively at RSRS, 
Anantapur 

 REC, Penukonda, REC, Madakasira, REC Sub-unit, Eluru and CPC, Hindupur distributed 
3000 Dfls of ND7 X CSR2 to the farmers and obtained an average cocoon yield of 58.21 kg/100 
Dfls. RSRS, Ananthapur demonstrated 7500 Dfls of newly authorized bivoltine hybrid namely, 
CSR16 X CSR17 and 1000 Dfls of GEN2 x GEN3. The average cocoon yield obtained was 73 
kg/100 Dfls and 67 kg/100 Dfls respectively. 

15.7. SILKWORM HYBRID TESTING TRIALS IN COASTAL AREA OF ANDHRA  
PRADESH 

 REC Eluru took up a study with four silkworm hybrids viz., ND7xCSR2, L4xCSR2, 
L14xCSR2 and APS 45xAPS12, which are exclusively identified for high temperature and high 
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humidity areas, with seven farmers. L14 x CSR2 hybrid recorded the highest yield (68.00 kg/100 
dfls) followed by APS 45 x APS12  (Table 15.5). The cocoon price/kg was the highest in case of 
APS45xAPS12 hybrid with Rs.218.00/kg followed by L14xCSR2 and L4xCSR2 with Rs.207.00. 
The lowest yield (53.00 kg) and the lowest cocoon price (Rs.182.00) were recorded with for  
ND7xCSR2. 

Table 15.5:  Rearing performance of improved silkworm hybrids in coastal area of Andhra Pradesh 

Sl. 
No 

Race / 
Combination 

Date of 
brushing 

No. of 
Dfls 

No. of 
farmers 

Yield/ 100 
Dfls (kg) 

Rate/kg (Rs.) 

1 ND7 x CSR2 15.2.2011 500 3 53 182 

2 L 4 x CSR2 15.2.2011 500 1 61 207 

3 L14 x CSR2 15.2.2011 500 1 68 207 

4 APS 45 x APS12 18.2.2011 600 2 66 218 
 

15.8. DEMONSTRATION OF TECHNOLOGIES  

 A technology Validation and Demonstaraion (TVDC) plot is maintained at RSRS, Kodathi 
by incorporation of improved mulberry cultivation technologies to show the results to the farmers. 
An average yield of 11,476.50 kg/ha/crop was obtained in the TVDC plot. RSRS, Kodathi took up 
the trials related to Integrated Nutrient Management package (INM) at RSRS farm as well as with 
25 farmers. Three crops harvested at RSRS farm recorded an average leaf yield of 
12,410.33/kg/ha/crop. REC Sub-unit, Kanakapura conducted demonstration of IPM of leaf roller 
and tukra and IDM of root rot and root knot with 25 farmers and found that the incidence of tukra 
reduced by 3 % and leaf roller by 7 % due to the technology intervention. Similarly, the IDM 
practices helped to arrest the spread of diseases in the mulberry garden. This technology has 
improved the mulberry leaf and cocoon yields and brought down the cost of production. Under 
REC, Chitradurga, four demonstrations of manual worm separator (jobrai method of collection of 
matured worms) and appropriate use of plastic rotary mountages along with manual cocoon 
harvestor with pusher were conducted with 25 farmers. 

 During the period, RSRS, Salem and its nested units have undertaken demonstration of 
technologies on use of bio-control agents, matured silkworm separator and Integrated Nutrient 
Management package. The details are presented in Table 15.6. 

Table 15.6: Details of demonstrations conducted by RSRS, Salem and its attached units 

Center 

No. of demonstrations/trials 

Bio-control 
measures 

Matured silkworm 
separator 

Integrated Nutrient 
Management package 

RSRS, Salem 10 - 10 

REC, Srivilliputtur 10 12 12 

REC, Hosur 21 10 10 

REC, Udumalpet 10 2 10 

REC Gobichettipalayam 36 - 11 

REC, Palakkad 10 3 7 

REC, Samayanallur 20 10 12 

REC, Krishnagiri 10 - 10 

REC, Kalpetta 4 - 3 

Total 131 37 85 
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 The demonstration of integrated nutrient management package was conducted with 5 
farmers from each station by RSRS, Anantapur and its nested units, while REC, V.Kofa and REC, 
Vikarabad conducted the demonstrations with 20 farmers each (Table 15.7). INM package helped 
for an average leaf yield increase from 41,775 kg/ha/year to 49, 398 kg/ha/year. Besides, 12% 
increase in cocoon yield was recorded in the demonstration farms.  

Table 15.7:  Details of demonstrations conducted by RSRS, Anathapur and its units on INM                      

Sl. 

No. 
Name of the Unit 

No. of 
farmers 

Sunhemp/ 
Diancha seeds 

(kg) 

Azato- 
bacter 

(kg) 

Seri 

Boost 

(lit) 

PSB 

(kg) 

Neem oil 
cake 

(kg) 

1 RSRS, Anantapur 5 --- 6 1 -- -- 

2 REC, Madakasira 5 50 ( D) 10 5 10 2000 

3 REC, V.Kota 20 --- 84 105 25 2000 

4 REC, Penukonda 5 50 (SH) 10 5 10 -- 

5 REC, Rayachoty 5 50 (D) 20 15 10 -- 

6 REC, Eluru 5 90 (SH) 150 89 30 2000 

7 REC, Vikarabad 20 50 + 50 (D) -- 10 -- -- 

8 CPC, Hindupur 5 40 (SH) 10 5 10 -- 

9 CPC, Palamaner 5 --- 60 5 25 -- 

11 REC, Bidar 5 50 + 50 (D) 20 10 10 -- 

 

Note:  D : Dhaincha,  SH : Sunnhemp 
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45. 

Srilatha; Subramaniam, R.K and. Qadri, S.M.H. (2011) Reshme Krishiyalli Pakhsigala patra. Krishi 
Mitra(Kannada), February:14-16. 

Srinivasa Rao, T.V.S.; Damodar Naidu, W.; Satynarayana Raju, Ch. (2010) Mulberryni aasinche 
mukmaina cheedapurugulu samagra rakshna, Annadata, (Telegu) May: 32-35. 

Srinivasulu Reddy, P.; Mogili, T. and Satyanarayana Raju, Ch. (2010) Private chawki rearing 
centre: A rewarding enterprise, Indian silk, 1 (5):14-15.  

Subramaniam, R.K.; Shivashankar, N.; Mathur, V.B.; Kasi Reddy, B.; Punithavathy, Jaishankar, 
Satyanarayana Raju, Ch.; Balakrishna, R. and Qadri, S.M.H. (2011). Sericulture spells 
success stories from traditional states, Indian Silk, 1(9): 36-38. 

Subramaniam, R.K.; Katiyar, R.L.; Sarala, K.; Khare, R.K.; Pradeep Shukla, ; Srivasthava, R. and 
Qadri, S.M.H. (2011) Sericulture spells success stories from non-traditional states, Indian 
Silk, 1(9): 39-41. 

III.  PAPERS PRESENTED IN CONFERENCES / SEMINARS / SYMPOSIA 

Anand Shanthan Babu, M.; Vijaya Naidu, B.V.; Satyanarayana Raju, Ch. (2011) Organic 
amendments to boost the production of mulberry leaf yield – Economic analysis. National 
Seminar on Trends in Plant Sciences, Dept.of Botany, Sri Krishnadevaraya University, 
Anantapur, Andhra Pradesh, March 25-26, p. 65. 

Chandrasekhar, M.; Saraswat, R.P. and Kamble, C.K. (2011) Evaluation of mulberry genetic 
resources for growth and yield parameters. National Seminar on Trends in Plant Sciences, 
Dept. of Botany, Sri Krishnadevaraya University, Anantapur, Andhra Pradesh, March 25-
26, p.77. 

Chandrasekharan, K.; Nataraju, B.; Shekhar, M. A. and Qadri, S. M. H. (2011) Incidence of 
muscardine disease caused by Beauveria bassiana in the insect pests of mulberry in 
certain sericultural areas of Karnataka. International Symposium on insect pest 
management. Entomology Research unit, St. Xaviers College, Palayamkottai, Tamil Nadu. 
February 23 - 25, p. 45.  

Daniel, A.G.K. and Sivasubramonian, T. (2011) Trends In Silkworm Disease Management. Proc. 
of National Seminar on Aspects Of Emerging Infectious Diseases And Management. 
Venture Institute of Biotechnology Research, Madurai. February, pp. 164-175. 
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Doss, S. G.; R. Banerjee. S.; Chayttopadhyaya, S. P.; Chakraborti, ; Sarkar, A. and Bajpai, A. K. 
(2010) Standardization of rapid and direct in vitro shoot regeneration protocol from leaf 
disc explants of popular mulberry varieties S1 and S 1635 of West Bengal. XIX APS 
Scientists meet 2010 and National Conference on plant biotechnology towards nutrition 
and nutraceutical potential. S. N. Vanita Mahavidhyalaya, Hyderabad, September 30 – 
October 1, pp. 79-80. 

Gangadhar, B. and Manjunath, D. (2010) Host age dependent time allocation for display of 
oviposition behavior and allocation of brood for the host by Tetrastichus howardi (Olliff) 
(Hymenoptera: Eulophidae) an endo-pupal parasitoid of Lepidopteran and Dipteran pests. 
International conference on Environmental pollution, water conservation and Health, July 
29-30, Department of Zoology, Bangalore university, Bangalore, in CDs.  

Gangadhar, B. and Manjunath, D.(2010) Host size dependent time allocation for display of 
oviposition behavior and allocation of brood for the host by Tetrastichus howardi (Olliff) 
(Hymenoptera: Eulophidae) an endo-pupal parasitoid of Lepidopteran and Dipteran pests. 
International conference on Environmental pollution, water conservation and Health. July 
29-30, Department of Zoology, Bangalore university, Bangalore, in CDs. 

Geetha, G. S. (2010) Political empowerment of rural women through sericulture – a case study of 
Karnataka. XXXVI All India Sociological Conference. Raveenshaw University, Cuttack, 
Orissa. December 27-29, pp.56-57 

Isaiarasu, L.; Sakthivel, N.; Ravikumar, J. and Jeyaparvathi, S. (2011) A preliminary report on 
spiders in mulberry cultivations near Srivilliputhur, Tamil Nadu, India. International 
Symposium on Insect Pest Management, Entomology Research Unit, St. Xavier’s College, 
Palayamkottai, Tamil Nadu. February 23-25, p.5. 

Jayaprakash; Mary Josepha (Shery), A.V.; Ratheesh, S. (2010) Evaluation of synthetic 
insecticides and bio-pesticides for the management of sweet potato weevil, Cylas 
formicarius (Fabricius) (Coleoptera:Brentidae). Sweet potato in food and energy security. 
Proce. of China Xuzhou 4

th
 International Sweet potato Symposium & 4

th
 China –Japan- 

Korea Sweet Potato Workshop, pp.523-524. 

 Kalpana, G.V.; Sharmila, K.K. and Joge, P.G. (2011) The Impact of directional selection on the 
biochemical parameters and its effect on fecundity in silkworm Bombyx mori.L. 
International Symposium on Current Trends in Endocrine and Reproductive Health and 
29

th
 Annual Meeting of the Society for Reproductive Biology and Comparative 

Endocrinology, (SRBCE-2011). Department of Studies in Zoology, University of Mysore, 
Mysore. February 10-12. 

Kanatharaj, H. M.; Gnanavel, M.; Kaladisvarane, K. Guruprasad, K.; Ravindra Mattigatti.; Ashwath, 
S. K.; Qadri, S. M. H. (2011) SilkProt – Annotated Database for silkworm protein. Silver 
Jubilee Symposium on bioinformatics BTISnet in India (1986-2011). February 2-3, p.103.  

Kantharaj, H. M.; Ashwath, S. K. and Qadri, S. M. H. (2010) In Silico Characterization of Moricin – 
A novel antibacterial peptide with reference to Bombyx mori L. National conference on 
Information Sciences (NCIS), Dept. of Computer Science, Manipal Institute of Technology, 
Manipal, Karnataka, April, 23-24, p. 39.  

Karthikeyan, M.; Samuthiravelu, P.; Sakthivel, N.; Ravikumar, J. and Balakrishna, R. (2011) Effect 
of foliar fertilization of mulberry with organic fertilizers on the incidence of major pests, leaf 
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productivity and economic traits of silkworm Bombyx mori L. International Symposium on 
Insect Pest Management. Entomology Research Unit, St. Xavier’s College, Palayamkottai, 
Tamil Nadu. February 23-25, p. 47. 

Kasi Reddy, B.; Srinivasulu Reddy and Satyanarayana Raju, Ch. (2011) Studies on integrated 
pests management for control of Tukra mealy bug in mulberry, Morus alba, L at farmers 
level in Anantapur district. National Seminar on Trends in Plant Sciences. Dept of Botany, 
Sri Krishnadevaraya University, Anantapur, Andhra Pradesh. March 25-26, p.73. 

Kasi Reddy, B.; Srinivasulu Reddy, P and Satyanarayana Raju, Ch. (2011) Studies on the effect of 
fungicide on root rot disease in mulberry at farmers level in Madakasira of Anantapur 
district. National seminar on Application of Microbes in management of agriculture. Dept. 
of Microbiology, Sri Krishnadevaraya University, Anantapur, Andhra Pradesh. March 4-6, 
pp. 68-69. 

Mala, V. Rajan.; Sabitha, M. G.; Chowdary, N. B. and Qadri, S. M. H. (2010) Identification of 
physiological and biochemical indicators for screening root rot disease resistance in 
mulberry (Morus spp.). National Conference on Physiological and Molecular approaches 
for crop improvement under changing environment. Banaras Hindu University, Varanasi, 
November, 25-27, pp. 190-191. 

Manoja, K.; Reddy, Rao, T.V.S.S.; Naidu, W.D (2010) A comparative study on soil microbial profile 
in healthy and root rot affected farmers mulberry garden of West Godavari district of 
Andhra Pradesh. Proce. of National Conference on Plant Biotechnology towards Nutrition 
and Nutraceutical Potential. S.N.Vanitha Mahavidyala, Hyderabad, September 30 & 
November 1, p. 37. 

Mary Josepha (sherry), A.V. and Jayaprakash, C.A. (2011) Genotypic variation of Bemisia tabaci 
(Genn.). National Seminar on Climate Change and Food Security: Challenges and 
Opportunities for tuber crops. January 20-22. 

Mogili, T.; Mamrutha, H.M.; Jhansi Laxmi, K.; Nataraja, K.N.; Sudhakar Rao, P. and 
Satyanarayana Raju, Ch and Qadri, S.M.H. (2010) Evaluation of mulberry germplasm for 
moisture retaining capacity, epicuticular wax and its influence on silkworm feeding ability 
and cocoon characters. Proce. of National Conference on Plant Biotechnology towards 
Nutrition and Nutraceutical Potential. S.N.Vanitha Mahavidyala, Hyderabad, September 30 
& November 1, p. 37. 

Mogili, T.; Padmini.; Munirathnam Reddy, M.; Satyanarayana Raju, Ch and Qadri, S.M.H. (2010) 
Evaluation of chlorophyll meter for rapid assessment of fertilizer sufficiency, yield and leaf 
quality in V-1 mulberry variety. Proce of National Conference on Plant Biotechnology 
towards Nutrition and Nutraceutical Potential. S.N.Vanitha Mahavidyala, Hyderabad, 
September 30 & November 1, p.36. 

Moorthy, S.M.; Mandal, K.; Das, N.K. and Bajpai, A.K. (2010). Genotypic variability and genotype 
× environment interactions in bivoltine silkworm genotypes of Bombyx mori L. National 
Symposium on Deccan Biodiversity Co-existence of faunal species in changing 
landscapes. Osmania University, Hyderabad, December 2-3.  

Moorthy, S.M.; Mandal, K.; Kar, N.B. and Das, S.K. (2011) Identification of suitable foundation 
cross for sustainable bivoltine silkworm seed crop in West Bengal. International 
Symposium on System Intensification towards Food & Environmental Security. Crop and 
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Weed Science Society (CWSS), Bidhan Chandra Krishi Viswavidyalaya (BCKV), Kolkata, 
India. February 24- 27, p.24. 

Moorthy, S.M.; Mandal, K.; Nirmal Kumar, S. and Qadri, S.M.H. (2011) Functional classification of 
esterase and thermo stability variants in silkworm, Bombyx moriL. National Conference on 
Emerging trends in Biological Research (NCEBR’11), Madras University, Chennai, 
February 21- 22. 

Naik V.G. (2010). Recent advances in mulberry biotechnological research. Workshop on Recent 
Advances in Sericultural Research. Bengaluru May 18-19, p.38.  

Narasimha Murthy, B.; Venkataramana, P.; Satyanarayana Raju, Ch. and Qadri, S.M.H. (2010) 
Organic based nutrient management to enhance the quality of leaf of mulberry (Morus 
alba. L) Exclusively of chawki silkworm rearing under tropics. Proce.of National 
Conference on Plant Biotechnology towards Nutrition and Nutraceutical Potential. 
S.N.Vanitha Mahavidyala, Hyderabad, September 30 and November 1, p. 64. 

Narasimhamurthy, B.; Venkatramana, P.; Sathyanarayana Raju, Ch. and Qadri, S.M.H. (2011) 
Studies on Effect of vermin products integrated with certain organics, Biofertilizers and 
Triacontanol (Seriboost) on leaf yield and quality on Mulberry (Morus alba L). National 
Conference on Current Innovations in Plant Sciences. K.J. Somaiah college of Arts, 
Commerce and Science, February, 5-7, p.20-21. 

Naseema Begum, A.; Shivanandappa, T.; Moorthy, S.M.; Nirmal Kumar, S. and Qadri, S.M.H. 
(2011) Bromophos - an organophosphorus insecticide and its action on glutathione S - 
transferase in some target tissues of silkworm, Bombyx mori L. International seminar on 
biodiversity and aquatic toxicology. Acharya Nagajuna University, Andhra Pradesh at 
Vijayawada, February 12-14, p.41. 

Punithavathy, G.; Sakthivel, N.; Selvaraj, N.G. and Balakrishna, R. (2011) Seri-Polyclinic: An 
emerging tool of entrepreneurship in sericulture - Lead paper. workshop on 
Entrepreneurship in Sericulture. Vivekanandha College of Arts and Sciences for Women, 
Trichengode, Tamil Nadu. RSRS, Central Silk Board, Salem, March 8, pp. 44-45. 

Raghunath, M.K.; Tewary, P.K.; Mala. V. Rajan and Qadri, S.M.H. (2010) In vitro response of 
promising mulberry (Morus spp.) genotypes for tolerance to alklainity stress. National 
conference of plant physiology. Banaras Hindu University, Varnasi, India, November 25- 
27, p.177. 

Raghupathi, M.; Venugopal, A.; Chandrasekhar, M.; Shanthan Babu, M.A. and Satyanarayana 
Raju, Ch. (2011) G2 a high yielding new mulberry variety for young age silkworm rearing 
under semi-arid agroclimatic conditions. National Seminar on Trends in Plant Sciences. 
Dept of Botany, Sri Krishnadevaraya University, Anantapur, Andhra Pradesh, March 25-
26, p.72.  

Raghupathi, M.; Venugopal, A.; Shanthan Babu, M.A. and Satyanarayana Raju, Ch. (2011) 
Utilization of organic inputs for improving soil fertility and productivity in mulberry 
cultivation. National Seminar on Trends in Plant Sciences. Dept of Botany, Sri 
Krishnadevaraya University, Anantapur, March 25-26.p. 71. 

Rahmathulla, V. K.; Kishore Kumar, C. M.; Chandrasekharan, K. and Sivaprasad, V. (2011) 
Seasonal incidence of microsporidiosis in the lepidopteran insects of mulberry ecosystem 
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and possible chance of cross infectivity to silkworm, Bombyx mori L. International 
Symposium on insect pest management at Entomology. Research unit, St. Xaviers 
College, Palayamkottai, T.N., Febrauary 23- 25, p.58.  

Rama Mohana Rao, P.; Nirnal Kumar, S.; Premalatha, V.; Joge, P.G. and Qadri, S.M.H (2010) 
Strategies for the improvement of fiber quality in polyvoltine x bivoltine cocoons. 
Interactive  Session on Silkworm Breeding. Satellite silkworm Breeding Station, 
Coonoor, December 2- 3. 

Ravikumar, J.; Sakthivel, N.; Radhakrishnan, S.; Samuthiravelu, P. and Balakrishna, R. Role of 
temperature and relative humidity on life cycle of Amata passalis Fb. on mulberry. 
International Symposium on Insect Pest Management. Entomology Research Unit, St. 
Xavier’s College, Palayamkottai, T.N., February 23-25, p. 23. 

Reddy, M.P.; Rao, D.M.; Naidu, B.V.; Chowdary, N.B. and Satyanarayana Raju, Ch. (2010) A 
study on the impact of Bio-control agents for control of root rot disease in mulberry under 
semi-arid conditions of Andhra Pradesh. Proc.of National Conference on Plant 
Biotechnology towards Nutrition and Nutraceutical Potential. S.N.Vanitha Mahavidyala, 
Hyderabad, September 30 and November 1, p.87. 

Reddy, M.P.; Saraswathi, R.; Vara Prasad, P. and Satyanarayana Raju, Ch. (2011) Study on 
mulberry pests and diseases forecasting and forewarning in Chittoor region of Andhra 
Pradesh. National Seminar on Trends in Plant Sciences. Dept of Botany, Sri 
Krishnadevaraya University, Anantapur, March 25-26, p.56. 

Sakthivel, N.; Samuthiravelu, P.; Ravikumar, J.; Balakrishna, R. and Isaiarasu, L. (2011) Effect of 
papaya mealybug Paracoccus marginatus Williams and Granara de Willink incidence on 
productivity of mulberry  and economic traits of silkworm. International Symposium on 
Insect Pest Management. Entomology Res. Unit, St. Xavier’s College, Palayamkottai, 
T.N., India, February 23-25, p. 9. 

Samuthiravelu, P.; Qadri, S.M.H. and Balakrishna, R. (2010) Commercial Production of Bio control 
agents of Mulberry and Silkworm pests through entrepreneur – A Success story. 
Workshop on Success of Bivoltine Sericulture under CPP in Tamil Nadu. RSRS and DoS, 
Govt. of Tamil Nadu, Salem, October 6, pp.26 - 32. 

Samuthiravelu, P. Qadri, S.M.H., and Balakrishna, R. (2011) Production of Biocontrol agents of 
mulberry and silkworm pests through entrepreneur – A success story. Workshop on 
Entrepreneurship in Sericulture. Vivekanandha college of Arts and Sciences for Women, 
Tiruchengode, March 8, pp.31-43. 

Selvaraju, N. G.; Panneer Selvam, V. and Punithavathy, G. (2010) Role of Amman CRC 
and Satyam Seri- Polyclinic for the development of bivoltine sericulture in Udumalpet-Lead 
paper. Work shop on Success of Bivoltine Sericulture under CPP in Tamil Nadu, Salem, 
October 6, pp.33-36. 

Selvaraju, N.G, and Panneer Selvam, V. (2010) Success of Bivoltine Sericulture in Udumalpet-
Lead paper. Workshop on Success of Bivoltine Sericulture under CPP in Tamil Nadu, 
Salem, October 6, pp.8-15. 

Selvaraju, N. G.; Punithavathy, G.; Thirunavukarasu, T.; (2011) Economics of Commercial Chawki 
Rearing Centers for Sustainable Sericulture- Lead paper. Workshop on Entrepreneurship 
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in Sericulture. Vivekanandha College of Arts and Sciences for Women, Trichengode, 
Tamil Nadu, RSRS, Salem, March 8, pp.16-22. 

Shanthan Babu, M.A.; Chandrasekhar, M. and Satyanrayana Raju, Ch. (2011) Evaluation of elite 
mulberry (Morus spp.) varieties for propogation paramaters under semi-arid agro-climatic 
conditions of Anantapur. National Seminar on Trends in Plant Sciences. Dept. of Botany, 
S.K.University, Anantapur, March 25-26, p.76. 

Shekhar, M.A.; Balakrishna, R. and Qadri, S.M.H. (2011) Management strategies implemented in 
mulberry gardens to manage papaya mealy bug (Paracoccus marginatus), A serious 
invasive pest- a case study of Tamil Nadu. National Conference on Insect pest 
management. St. Xavier College, Palayamkottai, Thirunelveli district, Tamil Nadu, 
February 23-24. 

Srikantaswamy, K.; Dasappa and Srilatha (2011) Microbial Biodiversity in Vermicompost Prepared 
using sceriwaste as feed at farmers field. National conference on current innovation in 
Plant Sciences. KJS College Kopargaen Dist. Ahmedanagar, Maharastra, February 5-7, 
p.10. 

Srikantaswamy, K.; Reddy, M.M. and Srinivas, B.T. (2011) Influence of Vermicompost on 
Conservation of soil Organic Carbon for Sustainable Sericulture at Farmers field. National 
conference on current innovation in Plant Sciences. KJS College Kopargaen Dist. 
Ahmedanagar, Maharastra, February 5-7, p.9. 

Srikantaswamy, K.; Jayaram, H. and Urs, M.K.P. (2011) Dissemination of Moisture Consevation 
Techniques for the sustainable Mulberry Leaf Production Under Rain fed Sericulture. 
National conference on current innovation in Plant Sciences. KJS College Kopargaen Dist. 
Ahmedanagar, Maharastra, February 5-7, p.11. 

Srikantaswamy, K.; Mala V Rajan; Qadri, S.M.H. and Kamble, C.K. (2010) Conversion of 
Seriwaste biomass in to biofuel and compost for sustainable sericulture. International 
conference on Energy, environment and development. Sambalpur University, Dept of 
environmental Sciences and Jyothi Vihar, Orissa (India) and National Environmentalists 
Association Ranchi, December 10-12, p.141. 

Srikantaswamy, K.; Mala V Rajan; Qadri, S.M.H. and Kamble, C.K. (2010) The role of sericultural 
waste in bioenegy recovery and carbon management for environmental protection. 3

rd 

International conference on Environmental Research. University of Mauritius. September 
16-18, p.147. 

Srikantaswamy, K.; Qadri, S.M.H.; Munirathnam Reddy, M.; Dayakar Yadav, B.R. and Rekha, 
M.(2010) Effect of tillage on conservation of soil organic carbon for sustainable sericulture. 
2

nd
International conference on Environmental Management. Centre for environment, 

Institute of Science and Technology, Jawarlal Nehru Technological University, Hyderabad 
A.P. India p. 22. 

Srikantaswamy, K.; Qadri, S.M.H.; Nagaraj, B. and Nirmalkumar, S. (2010) Development of 
efficient conversion technology for recycling silkworm litter waste biomass in to bioenergy 
and biomanure for Sustainable. 2

nd
 International conference on Environmental 

Management. Centre for environment, Institute of Science and Technology, Jawarlal 
Nehru Technological University, Hyderabad A.P. India, October 25-28, p.59. 
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 Srilatha; Subramaniam, R.K. and Qadri, S.M.H. (2011) Seasonal infestation of giant African snail 
(Achatine fulica, Bowatich) and its management in mulberry production – A case study at 
farmers field. National Conference on Current innovations in plant sciences. K.J. Somaiya 
College of Arts, Commerce and Science, Kopargaon, February 5-7, pp. 14-15. 

Srilatha; Subramaniam, R.K.; Magadum, S.B. and Qadri, S.M.H. (2010) Multimedia instructional 
application – The means to meet the knowledge needs of sericultural farmers visiting 
CSR&TI, Mysore. Third state level workshop in sericulture management. Bhubaneshwar, 
April 15-16, p.198. 

Srilatha; Geetha Bali and Pavan Kumar (2011) Identification of peak oviposition period in uzifly 
Exorista bombycis – a serious pest on silkworm Bombyx mori. L. International Symposium 
on Insect Pest Management. Entomology Unit, St. Xavier College, Palayankottai, Tamil 
Nadu, February 23-25.  

Srinivasulu Reddy, P. and Kishore, S.(2011) Nitrogen metabolism in Vescicular Arbuscular 
Mycorrihiza (VAM) and Azotobactor inoculated mulberry under salinity stress. National 
Seminar on Trends in Plant Sciences. Dept of Botany, Sri Krishnadevaraya University, 
Anantapur, Andhra Pradesh, March 25-26, p.68. 

Srinivasulu Reddy, P.; Shanthan Babu, M.A.; Sivarami Reddy, N.; Naidu, B.V and Srinath, B. 
(2011) Dual inoculation of Azotobacter chroococcum and Vescicular Arbuscular 
Mycorrhiza (VAM) in combating salinity stress in salt sensitive and salt tolerant varieties of 
mulberry (Morus spp.). National seminar on Application of Microbes in management of 
agriculture. Dept. of Microbiology, Sri Krishnadevaraya University, Anantapur, Andhra 
Pradesh, March 4-6, p.64. 

Srinivasulu Reddy, P.; Sujatha, B.; Kasi Reddy, B.; Satyanarayana Raju, Ch. and Kishore, S. 
(2011) Application of Azotobacter chroococcum and Vescicular Arbuscular Mycorrhiza 
(VAM) increases leaf yield and its attributes under saline conditions in mulberry (Morus 
spp.). National seminar on Application of Microbes in management of agriculture. Dept. of 
Microbiology, Sri Krishnadevaraya University, Anantapur, Andhra Pradesh, March 4-6, 
pp.53-54. 

Sudhakara Rao, P.; Somyashree, T.S, Nataraju, B. and Qadri, S.M.H.(2010) Effect of high 
temperature induction on the incidence of nuclear polyhedrosis virus (BmNPV) in the 
silkworm (Bombyx mori L.). First International National workshop on Sericulture in the 
context of local and regional development, Nov. 10-13, p. 56. 

Sumathy, R.; Ashwath, S.K. and Qadri, S. M. H.( 2010) Web based Identification system for 
mulberry pest and diseases. 3rd National Symposium cum workshop on Recent trends in 
Structural Bioinformatics and Computer Aided Drug Design (SBCADD 2010). Alagappa 
University, Karaikudi, Tamilnadu, December 20-22, p.15. 

Sumathy, R.; Divya, N.; Ashwath, S. K.; Qadri, S. M. H. (2011) Molecular Evolutionary Analysis of 
Mulatexin in Morus alba among other plants species. 2nd International Conference of 
Systems Biology and Bioinformatics. Annamalai University, Chidambaram, Tamil Nadu, 
February 16-17, p.12. 

Sumathy, R.; Komala, A.; Ashwath, S. K.; Qadri, S. M. H.(2011) Structural and Functional Analysis 
of Ultraspiracle protein in Mulberry silkworm Bombyx mori. Silver Jublee  Symposium on 
bioinformatics BTISnet in India (1986-2011), February 2-3, p.102. 
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Urs, M. K. P.; Rajashekar, K.; Girish V. Naik; Rekha, M.; Mala V. Rajan and Qadri, S.M.H. (2010) 
Molecular genetic diversity estimation for mulberry crop improvement. National 
Conference of plant physiology. Banaras Hindu University, Varanasi [UP], November 25-
27, p.311. 

Venkataramana, P.; Narasimha Murthy, B.; Satyanarayana Raju, Ch. and Qadri, S.M.H. (2010). 
Integrated nutrient management approach in enhancing the qualitative and quantitative 
production of mulberry (Morus alba L.) leaf & silkworm cocoon crop. Proce.: National Conf. 
on Plant Biotechnology towards Nutrition & Nutraceutical Potential. S.N.Vanitha 
Mahavidyala, Hyderabad, Sep.30 & Nov.1, p. 63. 

Venkatramana, P.; Narasimhamurthy, B.; Sathyanarayana Raju, Ch.; Thirupathy Reddy and Qadri, 
S.M.H. (2011) Integration of Bio-Control agents with botanical extracts for the 
management of Tukra mealy bug, Maconellicoccus hirsutus (Green) and Leaf Webber, 
Diaphania pulverulentalis (Hampson) on mulberry (Morus alba L.). National Conference on 
Current Innovations in Plant Sciences. K.J. Somaiya College of Arts, Commerce & 
Science, February 5-7, pp.19-20. 

Venugopal, A.; Naidu, B.V.; Chandrasekhar, M.; Raghupathy, M.; Shanthan Babu, M.A. and 
Satyanarayana Raju, Ch. (2011) Drip irrigation system for mulberry cultivation – Technical 
recommendations. National Seminar on Trends in Plant Sciences. Dept of Botany, Sri 
Krishnadevaraya University, Anantapur, Andhra Pradesh. March 25-26, pp.69. 

Venugopal, A.; Raghupathy, M. and Satyanarayana Raju, Ch. (2011) Asthra - A user friendly 
compound to destroy the pathogenic microbes causing diseases to silkworm (Bombyx 
mori. L) in the rearing house and its impact on the rearing performance of new multi and 
bivoltine hybrids. National seminar on Application of Microbes in management of 
agriculture. Dept. of Microbiology, Sri Krishnadevaraya University, Anantapur, Andhra 
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17.  DETAILS OF CONFERENCES / WORKSHOPS / SEMINARS  

Title and Date Name of participants 

Awareness programme, Bidaraguppe, October, 12, 2010 Dr. M. Balavenkatasubbaiah 

Awareness programme, Kolar, October, 13, 2010 Dr. M. Balavenkatasubbaiah 

Enlightenment programme, Maddur, September  25, 2010 Dr. K. Chandrasekharan 

Enlightenment programme, Kolar, November, 22, 2010 Dr. K. Chandrasekharan 

Enlightenment programme, REC, Biderguppe, Feb. 2011 Dr. S. D. Sharma 

Enlightenment programme, Kolar 15.02.2011 Dr. N. B. Chowdary 

Farmers Workshop on Sericulture Industry in the progress of 
North Karnataka, Belgaum, March 5, 2011. 
 

Around 40 Scientists of Institute & 
Nested Units Participated 

International workshop on  New Silk Road: Silkworm 
genome to sustainable agriculture, Tsukuba, Japan 
November 9-11, 2010 

Dr.S.K. Ashwath 

 

Interactive Session on Silkworm Breeding 2010, SSBS 
Coonoor, Tamilnadu, December 2 - 3, 2010 

 

Dr.S.Nirmal Kumar 
Dr.A.Naseema Begum  
Dr.N.Mal Reddy 
Dr.S.Manthira Moorthy 
Dr.P.G.Joge 
Dr.Rama Mohana Rao  
Mrs. V. Premalatha 
Dr Dayananda 
Dr. Kanika Trivedy 
Mr. M. Ramesh 
Dr.S.K. Ashwath,  
Dr.V.N.Sudha  
Dr. K.K. Sharmila 
Dr. S. D. Sharma 

International symposium on Genomics and biodiversity 
CCMB, Hyderabad, February 22-25, 2011 

Dr. V. Girish Naik 

3
rd 

International Conference on Environmental Research, 
University of  Mauritius, September 16 -18, 2010 
International conference on energy environment and 
development, University, Dept of environmental Sciences 
and Jyothi Vihar, Orissa December 10 - 12 ,  2010 

Dr. K.Srikantaswamy 
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Title and Date Name of participants 

Interactive Session on bivoltine Silkworm Breed 
maintenance and multiplication, CSRTI, Mysore, January 
22, 2011 

Dr.S.Nirmal Kumar 
Dr.A.Naseema Begum  
Dr.N.Mal Reddy 
Mr.S.Manthira Moorthy 
Dr.P.G.Joge  
Dr.Rama Mohana Rao  
Mrs. V. Premalatha 
Dr Dayananda 
Dr.G.V.Kalpana 
Mr. K.B. Chandra Sekhar 

International seminar on Biodiversity and aquatic toxicology, 
Acharya Nagarjuna University, Vijayawada, Andhra 
Pradesh, February 12 - 14 ,2011 

Dr.A.Naseema Begum  

 

International symposium on Current trends in endocrine and 
reproductive health, , Univ. of Mysore, February 10 - 12,

  

2011 

Dr.G.V.Kalpana 

International Conference on Environmental Management 
(ICEM 2010), Jawaharlal Nehru Technological   University, 
Hyderabad, October 25

 
– 28, 2010 

Dr. M. Munirathnam Reddy 

National Consultation on Strategies for Deployment & 
Conservation of Imported Parasitoids of Papaya Mealybug, 
NBAII, Bangalore, October 30, 2010  

Dr.M.A.Shekhar 
Dr.Vinod Kumar  
Mr.J.B.Narendra Kumar 
Sri. R. Gururaj 

National Conference on Insect pest management, St. Xavier 
College, Palayamkottai, Thirunelveli district, Tamil Nadu, 
February 23 - 24, 2011 

Dr.M.A.Shekhar 
Dr. K. Chandrasekharan 

Golden Jubilee National Conference on Sericulture 
Innovations: Before and Beyond, CSR&TI, Mysore, January 
28-29, 2011 

All the Scientists of the Institute 
and RSRSs and its nested units 

National Conference on Plant biotechnology towards nutrition 
and nutraceutical potential, S. N. Vanita Mahavidhyalaya, 
Hydarabad, September 30 - October 1, 2010 

Dr. S. Gandhi Doss 

National Conference of plant physiology, Banaras Hindu 
University, Varanasi, November 25 - 27, 2010 

Dr. M. K. Prithvi Raje Urs 

 

National Seminar on Energy Management and Carbon 
Trading in Dairy Industry, Agricultural University, Anand, 
June 5 - 6, 2010 

Dr. N. B. Chowdary 
Mr.K. Vedavyasa 
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Title and Date Name of participants 

National Conference on  Emerging trends on Biological 
Research, Madras University, Chennai, February 21- 22 , 
2011 

Mr.S.Manthira Moorthy  

National Workshop on farmers innovations, KVK Suttur, 
November 12 – 13, 2010 

Dr. K. S. Chandrakant 

Reshme Krishiyalli Yaanthreekarana– Mechanization in 
Sericulture – Tele Conference, UAS, Bangalore, April 16, 
2010 

Dr. K. S. Chandrakant 

State level workshop at Silk Park, Amravati, Maharastra, 
September, 24 - 25, 2010 

Dr. S. D. Sharma 

Technology donation and skill up gradation in  sericulture,  
Amaravathi, Maharastra, September 24 - 25, 2010 

Dr.P.G.Joge   

Workshop on  Recent Advances in sericulture Research, 
CSB- CDFD, Bangalore, May 18-19, 2010 

Dr.S.Nirmal Kumar  
Dr. Mala V. Rajan  
Dr.V.Gunasekhar  
Dr. V. Girish Naik 
Dr. M. K. Raghunath 
Dr.N.Mal Reddy 
Dr. Sreekumar  
Dr. P. Sudhakara Rao 
Dr.S.K.Ashwath 

Workshop on Official language Implementation Programme 
CSR&TI, Mysore, March 6 - 7, 2011 

Mr.H.M.Munikrishnappa 
Dr. M. K. Raghunath 
Dr. P.M. Pratheesh Kumar 
Mr. M. Ramesh 
Mr.J.B.Narendra Kumar 

Workshop on  Bioinformatics and its applications CSR&TI, 
Mysore, December  20 - 21, 2010 

Dr. S. Ravindran 
Dr. P. M.Pratheesh Kumar 
Dr.N.Mal Reddy 
Dr. Virendra Kumar 
Mr. M. Ramesh 
Dr.S.K.Ashwath 

Dr.V.N. Sudha 
Mr.J.B.Narendra Kumar 
Mr.D.S.Somaprakash 
Dr. D.S. Chandrashekar 
Dr. K.Kesavacharyulu 
Dr. K,V, Anantharaman  
Dr. M. Maheshwari 
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Title and Date Name of participants 

Mr. Lakshman  
Mr. Umesh 
Mr. Sanathankumar 
Mr. Ch. Satyanarayana Raju 
Dr. G.V. Prasad 
Mr. B.V. Naidu 
Dr. M. Venkatachalapathy 
Dr. T.V.V. Srinivasa Rao 
Dr. Chikkanna 
Mr. Isac Joseph 

Workshop on Faculty development programme, SJB 
Institute of Technology, Kengeri, July 30, 2010 

Dr.S.K.Ashwath 

 

Workshop  for  DOS officials of Mandya, Mandya,  
September 21, 2010 

Dr. M. Balavenkatasubbaiah 

Work shop on Management of Papaya mealy bug, Krishi 
Vigynana Kendra, Chamarajanagara August 6, 2010 

Dr. D.S. Chandrashekar 
Sri. R. Gururaj 
Dr. B. Mallikarjuna 

Workshop on Contract Farming in Sericulture, Department 
of Sericulture Hyderabad, March 22–23, 2011 

Dr. K. S. Chandrakant 
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    18. TRAINING UNDERGONE  

Institute/University Subject of Training Duration Participants 

ASCI, Hyderabad High performing teams 
and leadership 

26.7.2010 to 
30.7.2010 

Dr.K.Umadevi 

Dr.R.Bhagya 

All India Institute of 
Medical Sciences, 
New Delhi  

National Training 
Programme in Electron 
Microscopy 

8.11.2010 to 
20.11.2010 

Dr. A.M. Babu 

ASCI, Hyderabad Technology Valorization 
and              
Management for 
scientists 

31.1.2011 to 
11.2.2011 

Dr.K.M.Vijaya Kumari 

Dr.K.Srikantaswamy 

 APSSRDI,  Hindupur Training for Seed 
Officers and Seed 
Analysts, Central Silk 
Board (amendment ) 
Act, 2006  

24.03.2011 to 
25.03.2011 

Dr.M.Raghupathy 

 APSSRDI, Hindupur Training for Seed 
Officers and Seed 
Analysts, Central Silk 
Board (amendment ) 
Act, 2006  

29.03.2011 to 
30.03.2011 

Sri.C.Subramanya Reddy 

Dr.A.Venugopal  

Dr.M.Venkatachalapathi 

CSRTI, Mysore Race Authorization 17. 01.2011 to 
19.01.2011 

Maheshwari, M  

Smt. C.A. Mary Flora 

CSR & TI, Mysore Soil analysis  22.11.2010 to 
26.11.2010 

Dr.N.Dhahira Beevi 

Sri. J.Ravikumar  

Sri. K.C.Mahalingappa 

CSRTI, Mysore Training on Seed 
Analyst on 
Implementation of CSB 
(Amendment) Act, 2006  

15.3.2011 to 
16.3.2011 

Dr. S. D. Sharma  

Dr. 
M.Balavenkatasubbaiah 

CSRTI, Mysore  Seed Act Training for 
Seed Officer 

25.3.2011 to  
26.3.211 

Dr.G.V.Kalpana 

Dr.S.K. Ashwath 

CSRTI, Mysore Seed Act Training for 
Seed Officer 

21.3.2011 to 
22.3.2011 

Mr.K.B. Chandrashekhar 
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Institute/University Subject of Training Duration Participants 

CSRTI, Mysore Seed Act Training for 
Seed Officer 

15.3.2011 to 
16.3. 2011 

Dr.P.G.Joge   

A.R Narasimha Nayaka 

Dr.M.A.Shekhar, 
Mr.B.T.Sreenivas  
Mr.J.B.Narendra Kumar 

Dr. D.S. Chandrashekar 

Dr.B.Mallikarjuna 

Dr. Chikkanna 

CSRTI, Mysore Training on Disciplinary 
proceedings for IO and 
PO,  

6.9. 2010 to 
9.9.2010 

Dr Dayananda 

Dr. Dasappa 

M.Chandrasekhar 

Dr.P.Venkataramana 
Dr.N.Sivarami Reddy 
Dr.M.Venkatachalapathy 

Mr. R. Gururaj 

CFTRI, Mysore Training on HPLC 
methods 

12.07.2010 to 
16.07.2010 

Dr. K. Chandrasekharan 

CFTRI, Mysore Training on Molecular 
Biology techniques in 
Microbiology 

2.08.2010 to 
6.08.2010 

Mr.A.R.Narasimha Naik 

IIHR, Bangalore  Protection of plant 
varieties and farmers’ 
rights 

27.12.2010  
Dr. M. K. Prithvi Raje Urs  

Mr. K. Rajashekar 

Institute of Forest 
Genetics and Tree 
Breeding, ICFRE, 
Coimbatore  

Training Programme on 
Isolation of Frankia and 
their culture 

6.9.2010 to 
7.9.2010 

Dr. P.M. Pratheesh Kumar  

KVK, Hassan  Motivation and 
attitudinal Change 

 

1.9.2010 
Dr.G.V.Kalpana 

Mr. K.B. Chandrashekhar 

KVK, 
Chamarajanagara 

Training on Market 
Intelligence 

26.11.2010 Dr. D.S. Chandrashekar 
Sri. R. Gururaj 
Dr. B. Mallikarjuna 
Dr. K.Kesavacharyulu 

MDI, Gurgaon High performing teams 8.11.2010 to 
12.11.2010 

Dr.G.B.Singh 
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Institute/University Subject of Training Duration Participants 

NAARM, Hyderabad Writing winning 
research proposals in 
sericulture 

28.10.2010 to             
3.11. 2010 

Dr. Kanika Trivedy  

Dr. P. Kumeresan  

Dr.Veerendra kumar 

Dr.M.Venkateswara Rao 

Mr. K. Rajashekar 

National Agricultural 
Innovation Project, 
ICAR Delhi 

National Training on 
Intellectual Property 
Rights for Animal 
Scientists  

09.3.2011 to 
18.3.2011 

Dr.Rama Mohana Rao  

NIAS, Tsukuba, Japan Molecular Biology under 
DST-JSPS collaborative 
project. 

03.11.2010 to 
17.11.2010 

Dr.S.K.Ashwath 

National Productivity 
council, Jaipur 

Systematic problem 
solving 

1.2.2011 to 
5.2.2011 

Dr.Satish Verma 

NISC&IR, CSIR, Pusa, 
New Delhi 

Communication through 
print media 

7.2.2011  to 
11.2.2011 

Mr.Mukund V Kirsur 

NSSO, Bangalore. Trainers training 
programme on 
Implementation of 
Central Silk Board 
(Amendment) Act, 2006 

22.02.2011 Dr. G.S. Vindhya  

Dr. S. D. Sharma 

 

NBAII, Bangalore. 

  

Training programme on 
Classical Biological 
Control 

13.09.2010 to 
14.09.2010 

Dr.Vinod Kumar 

J.B.Narendra Kumar 

NBAII, Bangalore  Mass production of 
natural enemies of 
Papaya Mealy bug  

13.09.2010  to  
14.09.2010 

Dr. P. Samuthiravelu  

 

NBAII, Bangalore  Mass production of 
natural enemies of 
Papaya Mealy bug  

28.10.2010  to 
29.10.2010 

Mr. R. Gururaj 

Mr. N. Sakthivel 

NAARM, Hyderabad Foundation Training for 
young scientists 

04.01.2011 to 
18.01.2011 

Dr. S. Mahiba Helen 

Dr.V.K.Yadav 
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Institute/University Subject of Training Duration Participants 

SSTL, Kodathi, 
Bangalore 

Training for Seed 
Analysts / Seed Officers 

24.03.2011 to 
25.03.2011 

Dr.R.Balakrishna  

Dr. Jaishankar 

Sri.T.Thirunavukarasu   

Smt. C.A. Mary Flora 

Sri.N.G.Selvaraju 

Sri.J.Ravikumar 

 SSTL, Kodathi Training for Seed 
Officers and Seed 
Analysts, Central Silk 
Board (amendment ) 
Act, 2006  

17.3.2011 to 
18.03.2011 

Ch. Satyanarayana Raju  

SSTL, Kodathi Seed officers/seed 
analyst 

28.03.2011 to  

29.03. 2011 

Dr.K,V, Anantharaman  

Sri N.Shivshankar 

SSTL, Kodathi Seed officers/seed 
analyst 

25.03.2011 to         
26.03. 2011 

Dr.M. Noble Morison 

SSTL, Kodathi Seed officers/seed 
analyst 

17.03.2011 to         
18.03. 2011 

Sri. Sanathkumar 

TNAU, Coimbatore  Training on advances in 
molecular techniques in 
Sericulture 

22.12.2010 to 
05.01.2011 

Mr.S.Manthira Moorthy 

TNAU, Coimbatore Advances in molecular 
techniques  

22.12.2010 to  
05.01.2011 

Dr.K.K. Sharmila 

 
 


