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Vanya Cocoon Silks: Fiber, Feed, & Food



(A) Tasar larva, (B) Tasar cocoons, (C), (D) Male and 

Female moth (Antheraea mylitta Drury)
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Vanya (Non-Mulberry) silkworms 

B D

CA

(A & B) Eri moth & larvae (Samia ricini Anderson); 

(C & D) Muga moth & larvae (Antheraea assamensis (Helfer)) 



Ricinus communis L. (Castor)

Image source: nationaalherbarium.nl

Ailanthus excelsa Roxb. (Tree of heaven) 

Image source: indiabiodiversity.org

Terminalia arjuna (Arjun)

Schleichera oleosa (Kusum)

Persea bombycina (Som)

Image source: researchgate.net

Litsea monopetala (Sualu)

Image source: researchgate.net

Host plants of Non-mulberry silkworms



Silk sector 2003-4 2004-5 2005-6 2006-7 2007-8 2022-23 2023-24

Price Per kg

Mulberry 

(B. mori)

13970 14620 15455 16525 16245 23896 25818

Rs. 3,421

Tassar 

(A. mylitta)

315 322 308 350 428 2689 1466

Rs. 4,000

Eri (S. ricini) 1352 1448 1442 1485 1530 6946 7364

Rs. 731

Muga 

(A. assamensis)

105 110 110 115 117 239 255

Rs. 27,000

Low Production of Non-mulberry silks

www.mugadbase.com

• Current Silk Production Statistics of India (Metric tons), Employs 87.8 lakh people, 248.56 
million $ (2024)

• In comparison to mulberry silk, the indigenous silk production has shown less perceptible 
improvement in recent years www.indiansilk.kar.nic.in

http://www.indiansilk.kar.nic.in/


Diversity of Non-Mulberry Silkworms & Host Plants: 
Sustainable Livelihood for Diverse Tribal communities



Pradhan Mantri Particularly Vulnerable Tribal Groups Development Mission’s mandate is 
Inclusive development, social welfare (health and livelihood) to 75 tribes across 22,544 villages 

that require special attention and support by the government. 



• Monophagy, Oligophagy and Polyphagy: Biology needs to be understood

• Plant defense responses to herbivory affects silkworm growth & development

• Dietary choice influences insect defense and immunity

• Anthropogenic rearing practices impacts silkworm domestication

• Populations of silkworms and host plant trees species need in situ 
conservation

Host-plant Choice & Consequences for 
Non-Mulberry Silkworms reared by tribal communities in 

North-east and Central India 
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Functional Co-evolution of Plant & Insect 

Plant protease inhibitors - Insect digestive proteases



Muga silk
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Results-Tasar host trees and Rearers

Figure 2.2: (a) Interactions with Tasar 

rearers in Bihar, Odisha and 

Chhattisgarh; (b) Ordination plot of 

Canonical correlation analysis 

(CCA)  of tribal communities and 

the host plants of the Tasar 

silkworms owned by the tribal 

families. Blue triangles represent host 

plants (primary and secondary) and 

orange circles represent the different 

families who contributed to the 

survey. Key: Sr: S. robusta, Tt: T. 

tomentosa; Ta: T. arjuna; Lp: 

Lagerstroemia parviflora, Zs: 

Zizyphus and Oth: other species

(a)                                                                                       (b)

Different families owned different numbers and types of Tasar host plant species. Therefore NTFP
generated per village may be mixed or dominated by type(s) of host tree as well as insect genotype(s). 
More quantitative data (including host tree surveys) is needed to correlate NTFP type, host plant and
rearer communities in the country. Monitoring for disease status in wild populations is Urgently Needed.



Figure 2.1: Plantations are composed of only one or two tree species and are well-maintained. 
(d) T. arjuna plantations; (e) Tasar silkworm rearing under nylon nets; (f) Early instars of the 
commercial “Daba” ecorace feeding on T. arjuna leaves.

Results: Tasar sericulture in T. arjuna plantations, Banka, Bihar

(d) (f)(e)

Commercial Daba ecorace



Results: Diversity of host tree species in tribal lands

Figure 2.1: A rich diversity of host trees are available for tasar sericulture in forest fringe villages.  
(a) Shorea robusta dominated forest in Chhattisgrah, Central India (b) A forest in Odisha, Central 
India with mixed species of host plants. (c) Anogeissus latifolia, a secondary host plant of the 
insect in forests of Odisha

(a) (b) (c)



Nosema : Major caveat to yield realization in Tasar sericulture

Healthy Tasar female moth Pébrinised Tasar female moth

Photo: Tasar Development Foundation Photo: Tasar Development Foundation



A. mylitta

A. assamensis

Results: Map showing disease incidence in wild and cultivated populations of silkmoths

Results with both A. mylitta and A. assamensis clearly indicated that wild populations had fewer individuals that 

were PCR positive for Nosema and hence, lower levels of Pébrine disease (χ2 = 91.413, p ≤ 0.05). However, the 

presence of even one insect in any wild population that is Nosema positive raises alarm bells, and indicates that 

conservation of wild populations in situ as well as nil introduction of infected, highly susceptible commercial 

stocks is paramount to preserve low disease levels in forest/wild silkmoth populations. 

Figure: A map of (a) central India and (b) north-eastern India showing pie charts with % healthy and 

infected moths in sampled wild (marked with an asterisk *) and cultivated populations. 
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C. papaya has been grown in tropics since 1800s.

 Introduced from central America. Recent trends show 

preference for smaller, seedless, red-flesh fruit varieties



•No resistance

•Transmitted by 

insects

•Worldwide 

problem



• PRSV & PaLCuV

• PaLCuV: DNA virus

• Transmitted by whiteflies 
(Begomovirus)

• No Resistance

• Symptomatic plants in fields 
has been rising

• Severe epidemic of Cotton 
Leaf curl Disease in Pakistan 
in 1990s.

• Recent LCD outbreak in 
Punjab, in 2015

PaLCuD, Haryana 2009

PRSV, Haryana 2009

Papaya viruses in India



Amplification, cloning and sequencing 

• Primers (Briddon et al., 2003)

• Diverse old-world mono-partite 
begomoviruses associated with 
DNA 

• Papayas infected with ChiLCuV, 
ToLCuNDV, and variants of a 
novel virus (PaLCrV)

• Persistent. No temporal/ spatial 
pattern of distribution.

• GenBank #DQ98925-6, 
HM140364-HM1403671, 
EU126825-6, HM143901-
HM143911, DQ376036-39, 
EU126822-24, HM13420-37 



• Bootstrapped ML Trees drawn using PAUP 
showing relatedness of begomoviruses infecting 
papaya (  ), vegetables and weeds. 

.

DNA A 

Diversity of begomoviruses infecting papayas

DNA 



Various recombinational events were detected between the begomovirus DNA-A 
from papaya and their close relatives using RDP3 package. The parental 
sequences are represented with following colors:

                                 U15016                     AM712436 

                                 Najafgarh-1               DQ673859

                                 EU939533 

 Recombinational breakpoints were confirmed by GARD analysis.

Mixed infections & Recombination

PDDNA A I-1HD, AD, 

DQ629103



Implications for transgenic strategies

• Papaya leaf curl disease is caused by infection of diverse 
begomoviruses associated with satellites.

• Host range expansion of viruses from Chilli, and tomato is 
evident. Recombination is implicated.

• Hence transgenic resistance need to be broad-based, 
targeting multiple viruses in the field.

• Selection of transgene for PDR is not straight-forward like 
PRSV.

• Genomic regions that are non-recombining, non-silencers of 
host plant defense and show low levels of variation should 
be used.

• Management-based virus control needs to be explored
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2005 BEFORE RESTORATION, Purnapani, Odissa

Funding: DBT Program support on Restoration Ecology to Prof. CR Babu



2011 AFTER RESTORATION, Purnapani, Odisha

Funding: DBT Program support on Restoration Ecology to Prof. CR Babu



Soil Microbial Diversity

http://www.soils.org/divs/s3/

No. 53 from Soil Microbiology and Biochemistry Slide Set. 
1976 J.P. Martin, et al., eds. SSSA, Madison WI. 

The Rhizosphere

“rhizo” = root

“sphere” = zone
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“Indigenous and local knowledge systems are ecological knowledge practices pertaining to the 
relationship of living beings, including people, with one another and with their environments. 

Such knowledge can provide information, methods, theory and practice for sustainable 
ecosystem management. 

This knowledge can enrich applications of modern biology for 
improved lives and livelihoods for tribal communities.”

http://www.sml-botanydu.com
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