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Vanya Cocoon Silks: Fiber, Feed, & Food
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Vanya (Non-Mulberry) silkworms

.

(A & B) Eri moth & larvae (Samia ricini Anderson); (A) Tasar larva, (B) Tasar cocoons, (C), (D) Male and
(C & D) Muga moth & larvae (Antheraea assamensis (Helfer)) Female moth (Antheraea mylitta Drury)
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Host plants of Non-mulberry silkworms
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Ricinus communis L. (Castor)
Image source: nationaalherbarium.nl
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Ailanthus excelsa Roxb. (Tree of heéVen) Litsea monopetala (Sualu) _ |
Image source: indiabiodiversity.org Image source: researchgate.net Schleichera oleosa (Kusum)



www.mugadbase.com

[_ow Production oft Nen-mulberry silks

Silk sector  2003-4 2004-5 2005-6 2006-7 2007-8 2022-23 2023-24 |
Price Per kg &

Mulberry 13970 14620 15455 16525 16245 23896 25818
(B. mori) Rs. 3,421

Tassar 315 322 308 350 428 2689 1466
(A. mylitta) Rs. 4,000

Eri (S. ricini) ~ 1352 1448 1442 1485 1530 6946 7364
Rs. 731

Muga 105 110 110 115 117 239 255
(A. assamensis) Rs. 27,000 |

o< - R |
' »‘\é- -l.‘ ‘:

» Current Silk Production Statistics of India (Metric tons), Employs 37.8 lakh pp:' 248,56 7
million $ (2024)

* In comparison to mulberry silk, the indigenous silk production has shown less perceptible
Improvement In recent years



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

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

7

' Picture: (from left: The author. Mr. Sudhir Rabha and his family at Jorhat, Assam, 2004: photo courtesy:
Mr. Jogesh Deuri. Goalpara)
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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
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Host-plant Choice & Consequences for
Non-Mulberry Silkworms reared by tribal communities In
North-east and Central India

* 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
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Plant- Sllkworm mteractlons
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Functional Co-evolution of Plant & Insect

Plant protease inhibitors - Insect digestive proteases



HOME

SHOP

SERVICES

BULK QUERY

Purbashree

Assamese Muga Silk Saree

wah % kK (1 customerreview)

28500000 £69,999.00

This is hundred percent authentic Assamese Muga Silk Saree.
It has Muga silk in the warp and weft.

The interwoven motif yarns are in Guna (golden zari).

The design is traditional and can be considered as bridal.
Length - 5.6 Mts

width - 46"

The Saree has a plain Muga Silk blouse piece with the motifs on border.
Use coupon code “ASSAMSILK” for 5% discount on this muga silk product.

OFFER: AVAIL 10% OFF YOUR ENTIRE ORDER!

EMI from ¥2461/month View plans

€ A &more secured by dIRazorpay

= 1 + ADD TO CART

Purbashree sells 100% authentic handmade products from artisans of the

n Q P 7 0/%0.00

Muga silk
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Purbashree

Eri by Eri Handwoven Saree

Eri Silk being the most textured Silk is very strong, durable, and elastic. It has
shorter fibers’ than the usual cultured Silks. The shorter fibers of Eri silk make
it durable. It is indeed one of the softest and purest forms of Silk which is
fancied by almost all the Silk lovers and is a staple in every fashionistas’
wardrobe. The silkworms give the Eri Silk a dull yellow, gold-like sheen. The
texture of the fabric is coarse, fine, and dense. Eri silk is darker and heavier
than other silks and blends well with wools and cotton. Due to its thermal
properties, it is warm in winter and cool in summer. It's also wrinkle-free and
has a better fall.

OFFER: AVAIL 10% OFF YOUR ENTIRE ORDER!

EMI from ¥598/month

0 A &more

= 1 + ADD TO CART

Purbashree sells 100% authentic handmade products from artisans of the

View plans

Secured by lRazorpay

northeast region, verified by the Govt. of India. Orders may take 1-2 weeks to
prepare as our artisans don't hold any inventory. Some handloom products
like sarees can take up to 22 days. Check Shipping & Delivery.
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ERI (AHIMSA) SILK SAREE

71888800 %15,999.00

ERI (AHIMSA) SILK SAREE

Z19.088.00 %15,999.00

ERI (AHIMSA) SILK SAREE

1908000 ¥15,999.00

ERI (AHIMSA) SILK SAREE
£19.088.00 %15,999.00
ERI (AHIMSA) SILK SAREE

z9.98900 ¥15,999.00

ERI SILK
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Midgut serine proteinases
participate in dietary adaptations
of the castor (Eri) silkworm
Samia ricini Anderson
transferred from Ricinus
communis to an ancestral host,
Aillanthus excelsa Roxb
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and Sudeshna Mazumdar-Leighton*

Plant-Biotic Interactions Lab, Department of Botany, University of Delhi, Delhi, India




Visit the Tribes India Store

T - . . Ed 00
= Tribes India Women's Tussar Silk Saree 12,100
Pri ntEd(RUSty,(GOO MtI'S.)) FREE delivery Tuesday, 4 March.
) Order within 18 hrs 31 mins.
Search this page :
Details
?1 2 1 OO © Deliver to Sudeshna - New Delhi
f 110007
M.R.P.: 312,300
Inclusive of all taxes Only 1 left in stock.
EMI starts at ¥587. No Cost EMI available EMI options v Payment Séciira Hrafisaction
With Amazon Business, you would have saved ¥4,039.17 in the last year. Delivered by~ Amazon
Create a free account and save up to 15% today. Sold by Tribes India
Add t rt

Offers L

Cashback Bank Offer No Cost EMI

Upto %605.00 Upto %1,000.00 Upto ¥544.83 EM )

cashback as Amazon discount on select interest savings of -, ‘ Add to Wish List l

Pay Balance when... Credit Cards, selec... Amazon Pay ICICI

3 offers» 7 offers» 1 offer»

amazonbusiness
s

i) Q; @ [EI Save up to 15% on this product

with business pricing and GST

10 days Free Delivery Amazon Secure ) !
Exchange & Delivered transaction input tax credit
Replacement
only Create a free account
Product details

Length 6 yards



Results-Tasar host trees and Rearers

G g o] A - CAUYUNS Figure 2.2.: (@) In_teractlons Wlth Tasar
g ® rearers in  Bihar, Odisha and
Chhattisgarh; (b) Ordination plot of
2 Canonical  correlation  analysis
(CCA) of tribal communities and
Ng'.JARIKAS the host plants of the Tasar
» silkworms owned by the tribal
X N HOS .y .
<o ® || families. Blue triangles represent host
5 o | SrA BIRUAS plants (primary and secondary) and
S | L; i ?, orange circles represent the different
~ | 5074 families who contributed to the
G| AOC o survey. Key: Sr: S. robusta, Tt T.
< ALADAS || tomentosa; Ta: T. arjuna; Lp:
fé Tparyas HEMERAMS Lagerstroemia  parviflora, Zs:
= Zizyphus and Oth: other species
-02 00 02 04 06 08 10
CA Axis 1

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

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: 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
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Healthy Tasar female moth Pébrinised Tasar female moth




Results: Map showing disease incidence in [JfIl§ and MY =e populations of silkmoths
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e Flgure 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 asterlsk *) and cultlvated populations.

Results with both A. mylitta and A. assamensis clearly indicated that wild populations had fewer |nd|V|duaIs that
were PCR positive for Nosema and hence, lower levels of Pébrine disease (x> = 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.
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| C. papaya has been grown in tropics since 1800s.
F Introduced from central America. Recent trends show
—=_ preference for smaller, seedless, red-flesh fruit varieties
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Papaya viruses in India

e PRSV & PaLCuV
 PaLCuV: DNA virus

 Transmitted by whiteflies
(Begomovirus)

 No Resistance

e Symptomatic plants in fields
has been rising

 Severe epidemic of Cotton
_eaf curl Disease In Pakistan
In 1990s.

* Recent LCD outbreak in o e o RN AN
Punjab, in 2015 e e 0 R HaNOR )/
PRSV, Haryana 2009 f& li y ]

b
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Amplification, cloning and sequencing

 Primers (Briddon et al., 2003)

 Diverse old-world mono-partite
begomoviruses associated with
DNA 3

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

* Persistent. No temporal/ spatial
pattern of distribution.

» GenBank #D0Q98925-6,
HM140364-HM1403671,
EU126825-6, HM143901-
HM143911, DQ376036-39,
EU126822-24, HM13420-37




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



Mixed infections & Recombination

DQ629103

}/arious recombépational events were detected betweeﬂ the beﬁ:;omoviru D] \\VARYAY
rom papaya and their close reh%tlYes using RDP3 package. The parenta
sequences are represented with tollowing Colors:

U15016 AM712436
Najafgarh-1 DQ673859
EU939533

Recombinational breakpoints were confirmed by GARD analysis.



Implications for transgenic strategies

» Papaya leaf curl disease Is caused by infection of diverse
pegomoviruses assoclated 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




Spatial and temporal diversity of
begomoviral complexes in papayas with leaf

curl disease

P. Singh-Pant, P. Pant, S. K. Mukherjee
& S. Mazumdar-Leighton

Archives of Virology
Official Journal of the Virology
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Number 7
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Monitoring leaf curl disease complexes associated with whitefly-transmitted Begomoviruses

infecting Papaya in Delhi NCR, India: Results from a long-term survey

K Tingneivah Mate!, Aashima Mehra?, Parul’, Mansi Bansal' ,Tabasum Akhter!, Pratibha Singh-Pant?, Prashant Pant’, Sunil Mukherjee’, Sudeshna Mazumdar-Leighton!* -
! Plant Biotic Interactions Group, Department of Botany, University of Delhi, Delhi-110007. India; *Department of Plant Pathology. IART New Delhi. India *Email: smceres21@yahoo.co.in, smazumdar@botany.du.ac.in

Abstract: Ongomng work initiated i 2004 indicated that cultivated commercial varieties and feral plants of papaya were susceptible hosts for highly divergent Begomoviruses causing leaf curl disease. In addition
to DAS-ELISA based serclogical detection of Begomoviruses related to Tomato leaf curl disease. PCR-based screens were used to determune virus meidences m symptomatic and nen-symptomatic plants from the

region. While mono-partite Raonmavimess Kl ©hilli loaf rmel vivie and BPanava lant rmmnls vive wera foond tn he narcictant Thinatn lonf sl Now Nalhi virne wac alen nravalant amano the camnlad nlante

Understanding Persistence and Evolution of Begomoviruses infecting Feral Pa
and Solanaceous weeds by Epidemiological Screenings. '

S.Hamsa!", Tabasum Akhter'", Parul Bhardwaj'", Aashima Mehra!", Sunil Mukherjee?, Sudeshna Mazumdar-Leighton'
IPlant Biotic Interactions Lab, Department of Botany, University of Delhi, Delhi-110007; 2NER-BPMC, Department of Biotechnology,

Government of India.
*Authors SH, TA, PB, and AM contributed equally to this study.
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Funding: DBT Program support on Restoration Ecology to Prof. CR Babu




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




Soil Microbial Diversity

The Rhizosphere

“rhizo” = root

“sphere” = zone

No. 53 from Soil Microbiology and Biochemistry Slide Set.
http://www.soils.org/divs/s3/ 1976 J.P. Martin, et al., eds. SSSA, Madison WI.
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DO: Dothideomycetes
SO: Sordariomycetes
LO: Leotiomycetes
LC: Lecanoromyvetes
EU: Eurotiomycetes
SC: Saccharomycetes
CH: Chytridiomycetes
ZY: Zygomycetes
PZ: Pezizomycetes
BS: Basidiomycetes
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Pisciculture in the adjacent
reservoir

Various ongoing community driven
ecological services delivered to the
locals of Purnapani mined-out
areas after ecological restoration as o % ==
per the project mandate 4 e
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Fig. 3: Cocoon developed on the leaves of different host plants (a) Terminalia tomentosa; (b) Terminalia arjuna; (c) Ziziphus mauritiana and (d) Shorea



“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.”
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