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izLrkouk

laLFkku ds o’kZ 2018&19 dk okf’kZd izfrosnu izLrqr djrs gq, eq>s vikj izlUurk 
gks jgh gSA ;g ek= izfrosnu ugha gS cfYd laLFkku ,oa lEc) bdkb;ksa ds oSKkfudksa] 
rduhdh dkfeZdksa ,oa iz{ks= dkexkjksa ds dfBu ifjJe o lefiZr dk;ksZa dk ifj.kke gSA 
lsUVj vkWQ ,Dlhysal gksus ds ukrs rlj js”ke m|ksx dks l”kDr djus gsrq mRikndrk] 
dkS”ky fodkl] jkstxkj l`tu rFkk m|ferk esa o`f) ds mn~ns”; ls Hkkjr dks fo”o Lrj 
ij vxz.kh js”ke ns”k ds :Ik esa ns[kuk laLFkku dk vf/kns”k gSA  	  

	;g ekuk tkrk gS fd rlj m|ksx yxHkx 3-5 yk[k ifjokjksa dks thfodk iznku djrk gS 
rFkk laLFkku vkfFkZd ikS/kk jksi.k ds lkFk gh izkd`frd :Ik ls mxs rlj HkkST; ikS/kksa dk mi;ksx dj 
tutkrh; vkcknh dks ykHkdkjh xzkeh.k jkstxkj rFkk vk; iznku djus gsrq izfrc) gSA pwafd ns”k dk 
/;s; o’kZ 2022 rd d`’kdksa dh vk; dks nksxquk djuk gSA vr% fofHkUu mi;ksxh ewY;of/kZr mRiknksa ds  
mRiknu gsrq rlj mi&mRiknksa ds mi;ksx dh vko”;drk eglwl dh xbZA rlj ifjokjksa dh vk; esa vkSj  
vf/kd o`f) gsrq ikfjokfjd m|ferk ,oa /kku ds [ksrksa dh esM+ksa ij dhVikyu tSlh vo/kkj.kk,¡ Hkh “kq: 
dh xb±A vHkh rd rlj dhVikyu dks [ksrh ds ekSle ds vykok cps le; esa dqN vfrfjDr vk; 
iznku djus dk f}rh;d O;olk; le>k tkrk FkkA laLFkku }kjk rlj js”ke m|ksx ds dbZ mi&mRiknksa   
tSls dksdqust] lsjhlhu] ey xqfVdk;sa] I;wis] “kyHk] I;wisfj;u] fMEHkdh; mRlxZ] vaMs] /kkxk vif”k’V 
bR;kfn ds izHkkoh mi;ksx ds ek/;e ls rlj d`’kdksa dh vk; c<+kus gsrq bls ,d izkFkfed O;olk; 
ds :Ik LFkkfir djus gsrq xaHkhj iz;kl fd;s x;s gSaA o’kZ 2018&19 ds nkSjku laLFkku us rlj HkksT; 
ikS/kk] js”kedhV o lkFk gh dkslksRrj {ks= esa dbZ izkS|ksfxfd;k¡ fodflr dh gSaA nwljh vksj fo|kfFkZ;ksa 
,oa LVkVZvIl dks rlj lao/kZu viukus ,oa m|ferk ds :Ik esa mi&mRiknksa ds mi;ksx gsrq izsfjr ,oa 
izksRlkfgr fd;k x;kA 

Hkkjrh; izkS|ksfxdh laLFkku] fnYyh ,oa fcjyk izkS|ksfxdh laLFkku] esljk tSls laLFkkuksa ds lkFk 
le>kSrk Kkiu djus ls laLFkku dh miyfC/;ksa esa pkj pk¡n yxs gSaA  

	laLFkku us 23 vuqla/kku ifj;kstukvksa ,oa dk;Zdzeksa ds ek/;e ls vxz.kh de ykxr;qDr d`’kd 
fgrS’kh izkS|ksfxfd;ksa dks fodflr djus ,oa vk/kkjHkwr vk¡dM+ksa ds l`tu ds iz;klksa dks vkxs c<+k;k gSA 
orZeku o’kZ dh egRoiw.kZ miyfC/k;ksa esa fofHkUu o’kksZa esa fodflr ladj ikS/kksa ds izR;sd lewg ls loZ-
Js’B 5 ladj ikS/kksa  dk p;u iz{ks= ijh{k.k gsrq fd;k x;kA ,d ubZ vaMtuu ;qfDRk vFkkZr~ [kqjnjh 
vkarfjd lrg lfgr xksy fNnznkj IykfLVd ckWDl dk fodkl fd;k x;k ftlus fVdkÅiu] vaMtuu 
{kerk] foladze.k] HkaMkj.k LFkku ,oa Je esa deh ds lEcU/k esa mRlkgtud ifj.kke iznf”kZr fd,A js”ke 
vif”k’V ls i`Fkd fd, x, lsjhflu dk xq.k fu/kkZj.k fd;k x;kA Mkck ikfj&iztkfr dh igpku  
lsjhflu dh mPprj ek=k okyh iztkfr ds :Ik esa fd;k x;kA ,- ekbfyV~Vk dh thukse flDosaflax ,oa 
,l,uih thuksVkbfiax dh xbZA lanHkZ thukse ds lkFk eSfiax bafxr djrk gS fd ,- ekbfyV~Vk] ch- eksjh 
dh rqyuk esa ,-;kekekbZ ds vf/kd fudLVFk gSA lHkh {ks-js-m-v-dsUnzksa esa vkbZ-oh-,y-ih- ,oa ds-js-cks- dyLVj 
dk;Zdze lQyrkiwoZd py jgs gSa tgka d`’kdksa us cgqr vPNh Qly izkIr dh gSA 
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lhfer ekuo “kfDr ,oa volajpukvksa ds lkFk ikfj&iztkft;ksa ds laj{k.k ds vfrfjDr izkS|ksfxdh 
LFkkukarj.k] vfHkizsjd o izf”k{k.k dk;Zdzeksa esa lfdz; Hkwfedk ds fy, v/khuLFk bdkb;k¡ iz”kalk dh ik= 
gSaA laLFkku RkFkk v/khuLFk bdkb;ksa us ekuo lalk/ku fodkl dk;Zdze esa Hkh vius iz;kl tkjh j[ksA 
bl laLFkku us ,e-ds-,l-ih-] lh-,l-,l- ,oa Vh-,l-ih- tSlh dbZ dsUnz izk;ksftr vxz.kh ;kstukvksa dk 
lQyrkiwoZd dk;kZUo;u o leUo;u fd;kA 

jksx vuqoh{k.k lfefr us fofHkUu jkT;ksa esa Hkh’k.k xjeh ds ckotwn izsczhu iz?kVukvksa ds fy, 
cht dkslk HkaMkj ds ewY;kadu dk iz”kaluh; dk;Z fd;k RkFkk os js”kedhV jksx jksdus esa leFkZ gq,A 08 
cqysfVuksa iqLrdsa ,oa yksdsfiz; ys[kksa vykok dqy 56 “kks/k&i=@ys[k izdkf”kr@izLrqr fd, x, tks Lo;a 
oSKkfud iz;klksa dks n”kkZrs gSaA 

cgqewY; ekxZn”kZu] lg;ksx ,oa izksRlkgu iznku djus gsrq eSa lnL; lfpo] dsUnzh; js”ke cksMZ ds 
izfr g`n; ls d`rKrk Kkfir djrk gww¡A eSa vuqla/kku lykgdkj lfefr ¼vkj-,-lh-½ ,oa vuqla/kku leUo; 
lfefr ¼vkj-lh-lh-½ ds v/;{k rFkk lnL;ksa dk muds cgqewY; lq>ko] ekxZn”kZu ,oa lg;ksx ds fy, 
vkHkkjh gw¡A eSa fofHkUu rlj mRiknd jkT;ksa ds jkT; js”ke foHkkxksa }kjk iznku fd, x, cgqewY; leFkZu 
o lg;ksx ds fy, Hkh l/kU;okn vkHkkj O;Dr djrk gwaA 

eq>s fo”okl gS fd ;g izfrosnu “kks/k&drkZvksa] ;kstukdkjksa] fo|kfFkZ;ksa ,oa m|fe;ksa ds fy, 
lwpuk ds vPNs lzksr ds :Ik esa dk;Z djsxkA vkb,] rlj lao/kZu dks blls tqM+s yk[kkas ifjokjksa dh 
[kq”kgkyh ds fy, ,d ykHkdkjh m|e cukus ds lius dks lkdkj djus gsrq dM+h esgur djsaA

 

 

                                          

MkW-vkyksd lgk;
funs”kd
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PREFACE

It gives me immense pleasure to place the Annual Report of the institute for 
the year 2018-19. It is not just only a report but the result of hard and dedicated 
work of scientists, technical staff and farm workers of this Institute as well as our 
nested units. Being a Centre of Excellence, the Institute has the mandate to see India 
emerge as the global silk leader with the objectives of enhancing productivity, skill 
development, employment generation and entrepreneurship for strengthening 
tasar silk industry. 

It is estimated that tasar silk industry provides livelihood to nearly 3.5 lakh families and 
the Institute is committed to provide gainful rural employment and remunerative income to the 
tribal populace utilising both economic plantations as well as nature grown tasar host plants. As 
the country's aim is to double the income of the farmers by 2022, the need was felt to utilize the 
tasar by-products for production of various useful value added products. Concepts like family 
entrepreneurship and rearing on the bunds of paddy fields were also launched to further augment 
the income of tasar farmers. Till now tasar culture was considered as a subsidiary occupation to 
provide some additional income during the off season of agriculture. Sincere efforts have been 
taken by the Institute to establish it as a primary occupation by way of  effective utilization of 
by-products of Tasar Industry such as cocoonase, sericin, faecal pellets, pupae, moth, puparium, 
larval exuvae, eggs, fibre wastes, etc. to increase the income of tasar farmers. During 2018-19, 
the institute developed many technologies in the area of tasar host plant, silkworm as well as in 
post-cocoon sector. On the other hand, students and start ups were motivated and encouraged for 
taking tasar culture and utilization of by products as an entrepreneurship. 

Entering into MOU with Institutions like IIT, Delhi and BIT, Mesra has added another 
feather in the Institute’s cap.

The Institute has carried forward efforts for developing cutting edge low cost farmer friendly 
technologies and generation of basic data through 23 research projects and programmes. Among 
the significant achievements of current year, top best five hybrid plants from each batch of hybrid 
plants developed in different year were selected for the field trial, a new egg laying device i.e., 
round perforated plastic box with rough inner surface was developed which has shown promising 
results regarding durability, fecundity, disinfection, storage space and drudgery reduction. Sericin 
separated from silk waste was characterized. Daba ecorace has also been identified as having 
higher quantity of sericin. Tasar Silkworm Genomics Research including Genome Sequencing 
and SNP genotyping of A. mylitta was done.  Mapping to reference genome indicated that A. 
mylitta is more closely related to A. yamamai than B. mori. IVLP & CSB Cluster programmes at 
all RSRSs are running successfully wherein farmers harvested very good crops. 

The nested units deserve all praises for their proactive role in transfers of technology, 
motivational and training programmes besides conservation of ecoraces with limited manpower 
and infrastructure. The Institute and nested units continued their efforts in HRD programme as 
well. This Institute has also successfully implemented and coordinated several centrally sponsored 
flagship schemes like MKSP, CSS and TSP.
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The disease monitoring team has also done a commendable job in assessing the seed 
cocoon stock for incidence of pebrine in different states in spite of scorching summer and able to 
contain silkworm disease. A total of 56 research papers/articles were published/ presented besides 
08 bulletins, books and popular alticals. which speak of the scientific endeavour. 

I deeply express my gratitude to the Member Secretary, Central Silk Board for extending 
valuable guidance, support and encouragement. I also feel indebted to esteemed Chairman and 
members of Research Advisory Committees (RACs) and Research Coordination Committee 
(RCC) for their valuable input, guidance and support. I also thankfully acknowledge the invaluable 
support and cooperation provided by DOSs of different tasar producing states.

I am sure that this report will serve as a good source of information for researchers, 
planners, students and stakeholders. 

Let's work hard to realize the dream of making Tasar culture a profit making lucrative 
enterprise to bring prosperity to lakhs of families associated with it.

     

	 (Dr. Alok Sahay)
		           Director
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ifjp;

dsUæh; rlj vuqla/kku vkSj çf'k{k.k laLFkku m".kdfVca/kh; ,oa 'khrks".k ¼vksd½ rlj {ks=ksa dh 
vuqla/kku o fodkl lEcU/kh vko';drkvksa dh iwfrZ ds fy, lqLFkkfir ,d mR—"V laLFkku gSA rlj 
js'ke m|ksx ds lexz fodkl ds mís'; ls laLFkku dh LFkkiuk o"kZ 1964 esa dsUæh; js'ke cksMZ] oL= 
ea=ky;] Hkkjr ljdkj ds ç'kklfud fu;a=.k esa dh x;h FkhA laLFkku vuqla/kku ,oa fodkl dk;Z ds 
ek/;e ls ykHkçn çkS|ksfxfd;ksa dks fodflr djus ,oa ç{ks= esa muds çHkkoh gLrkarj.k rFkk çlkj ds 
dk;Z esa layXu gSA bldk eq[; mís'; rlj js'ke lao/kZu ls tqM+s ykHkkfFkZ;ksa dh lkekftd ,oa vkfFkZd 
fLFkfr esa lq/kkj ykuk gSA rlj lao/kZu ds fofHkUu igyqvksa ij çR;{k :i ls ç{ks= esa viukus ;ksX; 
vuqla/kku dk;ksaZ dks lapkfyr djus ds vykok laLFkku esa vkf.od Lrj dk Hkh vuqla/kku dk;Z fd;k tkrk 
gS rkfd rlj js'kedhV ls lEcfU/kr leL;kvksa dk lek/kku djrs gq, mPp mRikndrk ,oa xq.koRrk 
çkIr dh tk ldsA

ifjdYiuk

rlj js'ke m|ksx ds lHkh Lrj ij mRikndrk ,oa xq.koRrk dks c<+kus gsrq mR—"V varjkZ"Vªh; 
vuqla/kku laxBu ds :i esa mHkj dj vuqla/kku ,oa fodkl lEcU/kh lgk;rk çnku djukA

/;s;  

xq.koRrkiw.kZ rlj js'ke ds mRiknu ds orZeku ¼2018&19½ Lrj 2981 ehfVªd Vu ls 4500 ehfVªd 
Vu rd c<+kus gsrq vuqla/kku ,oa fodkl dk;ksaZ dk fØ;kUo;u djukA bl çdkj rlj m|ksx ls tqM+s 
xjhc yksxksa [kkldj vkfnokfl;ksa dh vk; esa o`f) djukA

vf/kns'k ,oa xfrfof/k;k¡ 

laLFkku dk vf/kns'k jk"Vªh; laxBu ds :i esa dk;Zjr~ jgrs gq, cqfu;knh ,oa vuqç;qDr  
vuqla/kku] çlkj ,oa çkS|ksfxdh gLrkarj.k rFkk ç{ks= ekuo Je ds l`tu ds ek/;e ls rlj js'ke m|ksx 
dks c<+kok nsuk ,oa lqlaxfBr djuk gSA bl vf/kns'k dh iwfrZ ds fy, bl laLFkku ds fuEufyf[kr 
xfrfof/k;k¡ lapkfyr dh tkrh gSa%

¼i½	 rlj HkksT; ikS/kksa ,oa js'kedhV ls lEcfU/kr cqfu;knh ,oa vuqç;qDr vuqla/kku dk;Z lapkfyr dj 
mRikndrk esa mi;qä lq/kkj rFkk xq.koRrkiw.kZ /kkxs ,oa diM+s dh mRikndrk o ifj"dj.k çfØ;k 
dks csgrj djus gsrq dkslksRrj igyqvksa ij vuqla/kku dk;ZA 

¼ii½	 çtud HkaMkj dk mn~Hko] j[kj[kko ,oa vkiwfrZA 

¼iii½	 mUur js'ke dhVikyu] dkslk ifjj{k.k ,oa cht mRiknu ds fy, u;h i)fr;ksa dk fodklA

¼iv½	 HkksT; ikS/kksa ,oa js'kedhV ds jksxksa ,oa ihM+dksa ds fu;a=.k gsrq çkS|ksfxdh dk fodkl A 
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¼v½	 fofHkUu çlkj ,oa mRçsj.k lEcU/kh dk;ZØeksa rFkk mRiknksa ds okf.T;dj.k ds ek/;e ls fodflr 
çkS|ksfxdh dk çn'kZu] çpkj&çlkj ,oa yksdfç;dj.k djukA 

¼vi½	 rlj m|ksx dh vko'drkvksa dh iwfrZ ds fy, çf'kf{kr ,oa dkS'ky;qDr ekuo lalk/ku dk l̀tuA 

¼vii½	 deku {ks= ds rlj mRiknd jkT;ksa ds js'ke foHkkx@funs'kky; ds lkFk leUo;A 

¼viii½	 fofHkUu ,tsafl;ksa ,oa laxBuksa dks ijke'khZ lsok çnku djuk A

mís'; 

¼i½	 rlj js'ke {ks= esa mRikndrk] xq.koRrk ,oa ifjek.k dks c<+kus gsrq laLFkku }kjk fodflr mR—"V 
çkS|ksfxfd;ksa dk mi;ksxA 

¼ii½	 rlj js'ke m|ksx dks lqlaxfBr djus gsrq mR—"Vrk] dkS'ky ,oa m|ferk dk fodklA 

¼iii½	 çf'k{k.k ,oa dkS'ky fodkl ds ek/;e ls rlj js'ke ds lEcU/k esa xzkeh.k tula[;k dks xq.koRrk] 
egRo ,oa lgHkkfxrk çnku djukA 

¼iv½	 rlj js'ke m|ksx dks vk; l̀tu ds :i esa viukus gsrq çksRlkfgr dj xzkeh.k tula[;k dks 
xq.koRrkiw.kZ thou Lrj çnku djukA

¼v½	 cktkj dh vko'drk ds vuq:i mRiknksa esa fofo/khdj.k A

laxBukRed lajpuk 

	orZeku esa rlj HkksT; ikS/kksa ds vuqla/kku ,oa fodkl ls lEcfU/kr lexz xfrfof/k;ksa dk lapkyu 
e`nk ,oa jlk;u foKku rFkk o`{k lao/kZu vuqHkkx ds }kjk fd;k tkrk gSA blh çdkj rlj js'kedhV 
dh mRikndrk esa lq/kkj gsrq laLFkku dh fofHkUu ç;ksx'kkyk,a ;Fkk js'kedhV çtuu ,oa vkuqoaf'kdh] 
js'kedhV 'kjhj fØ;k foKku ,oa tSo&jlk;u foKku] js'kedhV jksx foKku ,oa ekbØksck;ksy‚th] js'ke 
cht çkS|ksfxdh ,oa js'kedhV ikyu çkS|ksfxdh rFkk dhV foKku vkfn dk;Zjr gSaA dkslksRrj ¼/kkxkdj.k 
,oa drkbZ½ çkS|ksfxdh ls lEcfU/kr dk;Zdykiksa dk lapkyu dkslksRrj çkS|ksfxdh çHkkx ds }kjk fd;k 
tkrk gSA laLFkku 37-48 gsDVs;j esa QSyk gqvk gS ftlesa ls 25-37 gsDVs;j esa HkksT; ikS/ks ¼VfeZusfy;k vtqZuk 
13-53 gsDVs;j VfeZusfy;k VksesUVkslk 8-75 gsDVs;j] tuu æO;cSad 0-74 gsDVs;j] ulZjh ¼ikS/k'kkyk½ 0-35 
gsDVs;j] çk—frd lky ou 2-0 gsDVs;j ½ yxs gq, gSaA ç;ksx'kkyk,a mUur ,oa vkf.od ç—fr ds vuqla/kku 
dk;Z gsrq lqlfTtr dh x;h gSaA js'kedhV çtuu ,oa çtkfr j[kj[kko dk;ZØeksa ds v/;;u gsrq 
chtkxkj dk;Z ds fy, laLFkku ifjlj esa 2 rlj chtkxkj Hkou miyC/k gSaA dUVªksy fLFkfr esa js'kedhV 
jksxksa ij vuqla/kku dk;Z dk lapkyu djus ds fy, lqfo/kkvksa ls lqlfTtr ,d vyx dhVikyu x`g 
laLFkku ifjlj esa miyC/k gSA blds vykok js'kedhV çtuu LV‚d ds j[kj[kko ds fy, >kj[k.M ,oa 
NRrhlx<+ esa rhu ih4 js'kedhV çtuu dsUæ dk;Zjr gSaA ifj;kstuk ewY;kadu] vuqoh{k.k ,oa leUo; 
vuqHkkx ¼ih,ebZlh½ laLFkku ,oa bldh lEc) bdkb;ksa ds lEiw.kZ vuqla/kku ,oa fodkl xfrfof/k;ksa dk 
leUo;u djrk gSA

	laLFkku dk çlkj ,oa çkS|ksfxdh gLrkarj.k vuqHkkx fofHkUu ç;ksx'kkyk@vuqHkkxksa ls fodflr 
çekf.kr çkS|ksfxfd;ksa dks çpkfjr&çlkfjr djus gsrq lEc) bdkb;ksa dh xfrfof/k;ksa dk leUo;u 
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djrk gS rkfd rlj —"kdksa ,oa vU; tqM+s ykHkkfFkZ;ksa dks bldk lh/kk ykHk çkIr gks ldsA laLFkku dk 
çlkj usVodZ vFkkZr~ {ks=h; js'ke vuqla/kku dsUæ ¼m".kdfVca/kh;& 5 ,oa 'khrks".k&1½ ,oa vuqla/kku 
foLrkj dsUæ ¼m".kdfVca/kh;& 4 ,oa 'khrks".k&1½ fofHkUu rlj mRiknd jkT;ksa esa QSys gSa ,oa buds }kjk 
çkS|ksfxdh gLrkarj.k dk dk;Z fd;k tkrk gSA

	laLFkku dk çf'k{k.k çHkkx fofHkUu yf{kr lewgksa dks çf'k{k.k çnku djus ds fy, vko';d 
vk/kqfud cqfu;knh lqfo/kkvksa ls vPNh rjg lqlfTtr gSA çf'k{k.k vuqHkkx ds ikl rlj m|ksx ls tqM+s 
çf'kf{kr ,oa dkS'ky;qDr ekuo Je dks l`ftr djus dh ftEesnkjh gS tks fofHkUu y{; lewgksa vFkkZr~ jkT; 
js'ke foHkkx ds vf/kdkfj;ksa] deZpkfj;ksa] ykHkkfFkZ;ksa ,oa m|fe;ksa ds fy, vko';drk ds vuq:i cuk;s x, 
çf'k{k.k dk;ZØeksa dk lapkyu djrk gSA fo'ks"k fLFkfr;ksa rFkk t:jrksa ds vk/kkj ij cuk, vkSipkfjd 
,oa vukSipkfjd çf'k{k.k dk;ZØeksa dk vk;kstu vuqHkkx }kjk fd;k tkrk gSA çf'k{kdksa ,oa ç{ks= ls tqM+s 
dkfeZdksa ds Kku dks uohure çxfr ls v|ru djus gsrq Hkh laLFkku esa çf'k{k.k dk;ZØeksa dk vk;kstu 
fd;k tkrk gSA çf'k{k.k ikBîØeksa esa rlj lao/kZu ds lHkh igyqvksa ;Fkk HkksT; ikS/kksa lao/kZu dk ,oa 
çcU/ku] js'kedhV cht mRiknu ,oa dhVikyu] jksx ,oa ihM+d çcU/ku rFkk rlj js'ke /kkxk çØe.k 
vkfn 'kkfey gSA laLFkku fofHkUu 'kS{kf.kd laLFkkuksa@fo'ofo|ky;ksa ds Lukrd@ LukrdksRrj ikBîØe ds 
Nk=ksa dks rlj js'ke lao/kZu] ftlesa vkf.od tSo&foKku ,oa tSo&çkS|ksfxdh Hkh 'kkfey gS] ls lEcfU/kr 
ifj;kstuk dk;Z@'kks/k dk;Z ds fy, Hkh lqfo/kk,a miyC/k djkrk gSA vc rd fofHkUu dk;ZØeksa ds tfj;s 
21]459 O;fä;ksa dks çf'k{k.k çnku fd;k x;k gSA 

laLFkku esa ,d lqLFkkfir iqLrdky; gS ftlesa ikBdksa dks lanHkZ iqLrdksa ds vykok vU; iqLrdky;ksa 
ls iqLrdksa dh O;oLFkk] QksVks d‚ih vkfn dh lqfo/kk miyC/k djk;h tkrh gS A iqLrdky; esa dqy 2]427 
lanHkZ iqLrdksa@ikBî iqLrdksa dk fo'kky laxzg miyC/k gS ftlesa lftYn oSKkfud tuZy ds [kaM ,oa 
oSKkfud i=@if=dk,a miyC/k gSaA



okf"kZd izfrosnu @ Annual Report 2018-19 __________________________________________________

dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

 _________________________________________________viii

INTRODUCTION

Central Tasar Research and Training Institute (CTR&TI) is an Institute par excellence 
catering to R&D need of tropical and temperate (Oak) tasar sectors. The Institute was established in 
Ranchi in 1964 under the administrative control of Central Silk Board, Ministry of Textiles, Govt. 
of India for overall development of Tasar Silk Industry in the country. It is engaged in generating 
useful technologies through Research & Development and its effective transfer in the field, with an 
ultimate aim to improve the socio-economic status of the stakeholders associated with tasar culture. 
Besides carrying out research on different aspects of tasar culture of direct field applicability, it 
also undertakes research on molecular level to unearth certain intricacies of tasar silkworm for 
achieving higher productivity and quality.

Vision

To emerge as an International Research Organization of par excellence for providing R&D 
support to Tasar Industry to increase productivity with quality at all the stages of tasar silk industry.

Mission

To translate the R&D efforts of the Institute in the field to increase production of quality 
tasar silk from present level (2018-19) of about 2981 MT to 4500 MT, thereby increasing income 
generation of rural poor, especially the tribal populace associated with tasar industry.

Mandate and Activities

The Institute mandate is to serve as the National Institute to organize and promote Tasar silk 
industry through basic and applied research, extension and technology transfer and generation of 
trained human power in tasar industry. To fulfil its mandate, the Institute carries out following activities.

(i)	 Conduct of basic and applied research on tasar host plants and silkworms for improvement 
and optimization of output and on post-cocoon aspects for increasing the rate of production 
and refinement in process for quality yarn and fabrics.

(ii)	 Evolution, maintenance and supply of Breeders Stock.
(iii)	 Development of technologies for improved silkworm rearing, cocoon preservation and 

seed production.
(iv)	 Developing technologies for control of pests and diseases of host plants and silkworm.
(v)	 Demonstration, dissemination and popularization of the developed technologies through 

organizing various extension and motivational programmes and commercialization of 
products.

(vi)	 Generation of trained and skilled human resource to fulfil the need of Tasar Industry.
(vii)	 Coordination with the Department/Directorate of Sericulture of command states.
(viii)	 Extend consultancy services to different agencies and organizations.
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Objectives

(i)	 To use the state-of-the-art technologies developed by the Institute for enhancing the 
productivity, quantity and quality in Tasar Silk Sector.

(ii)	 To develop excellence, skill and entrepreneurship for strengthening the Tasar Silk Industry.
(iii)	 To supply / provide quality, relevance and equity to rural education about Tasar silk through 

training and skill upgradation.
(iv)	 To provide quality life in rural population by taking up Tasar Culture as a source of income 

generation.
(v)	 Product diversification for catering the needs of the market.

Organizational Set-up

Presently, the entire gamut of Research & Development related to Tasar Host Plant is being 
carried out by different sections of the Institute namely, Soil Science & Chemistry and Arboriculture. 
Similarly, for Tasar Silkworm improvement and productivity, different laboratories involved are 
Silkworm Breeding & Genetics, Silkworm Physiology & Biochemistry, Silkworm Pathology 
& Microbiology, Silkworm Seed Technology, Silkworm Rearing Technology and Entomology. 
The studies on Post-cocoon (Reeling & Spinning) activities are carried out by the Post-Cocoon 
Technology division. The Institute is spread over a total area of 37.48 ha, of which 25.37 ha are 
under host plant cultivation (Terminalia arjuna: 13.53 ha, T. tomentosa: 8.75 ha, Field Gene Bank: 
0.74 ha, Nursery: 0.35ha, Natural Sal forest: 2.0 ha,). The laboratories are well equipped to carry 
out research of advanced and molecular nature. To facilitate grainage operations for carrying out 
silkworm breeding studies and race maintenance programme, two tasar grainage buildings are 
available in the campus. To conduct research on silkworm diseases under control condition, a well 
equipped separate rearing house is available in the campus. Besides, three P4 Silkworm Breeding 
Stations located in Jharkhand and Chhattisgarh undertake maintenance of the breeders stock. The 
Project Monitoring, Evaluation & Coordination (PMEC) section monitors and coordinates the 
entire R&D activities of the Institute and its nested Units. 

The Extension and Transfer of Technology (ETT) section of the Institute coordinates the 
activities of nested Units in methodical transfer of proven technologies developed / findings emanated 
from the above laboratories/sections for translating the benefits of the same to the tasar farmers and 
other stakeholders. The extension network of Institute i.e., Regional Sericulture Research Stations 
(Tropical-5 & Temperate-1) and Research Extension Centres (Tropical-4 & Temperate-1) situated 
in different tasar growing States extends the support in transfer of technology. The Training Division 
of the Institute is well equipped with modern infrastructure required to impart training to different 
target groups. It shoulders the responsibility of generating skilled and trained human resource 
in the field of tasar sector through various training programmes structured for different target 
groups - Officers / Officials from Departments of Sericulture of command states, stakeholders and 
entrepreneurs. Training Division provides need-based formal and informal training programmes, 
tailor made for specific situations and needs. In-house training programmes are also arranged for 
updating the knowledge of the field functionaries in latest developments. The courses cover all 
aspects of tasar culture from cultivation and management of host plants, silkworm seed production 
& rearing, pest & disease management and processing of yarn. The Institute also provides facilities 



okf"kZd izfrosnu @ Annual Report 2018-19 __________________________________________________

dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

 _________________________________________________x

to under-graduates / post-graduate students from different Institutions / Universities to carry out 
project works / dissertations in different aspects of tasar culture, including Molecular Biology & 
Biotechnology. So far 21,459 persons have been trained under different programmes. The Institute 
houses a well equipped library with all facilities and provides its readers the facilities like reference, 
inter-library loan, photocopying, etc. It has a good collection of over 2427 reference books/ 
text books on different aspects, bound volumes of scientific journals and a number of scientific 
magazines /newsletters.
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dk;Z&fu"iknu lkjka'k

dsUnzh; rlj vuqla/kku ,oa izf“k{k.k laLFkku] jk¡ph ,d vkbZ,lvks 9001%2015 izekf.kr 
laLFkku ftls oL= ea=ky; }kjk lsaVj vkWQ ,Dlhysal dk ntkZ fn;k x;k gS] o’kZ ds nkSjku 
vuqla/kku ,oa fodkl ds ek/;e ls mi;ksxh izkS|ksfxfd;ksa dks fodflr djus ds vius mn~ns“; rFkk rlj 
lao/kZu ls tqM+s fgr/kkjdksa dh lkekftd&vkfFkZd fLFkfr esa lq/kkj djus gsrq iz{ks= esa izHkkoh gLrkarj.k ds 
vykok rlj {ks= dh vko”;drk dks iwjk djus ds fy, dkS”ky Je”kfDr ds l`tu esa yxkrj iz;kljr~ 
jgkA dsUnzh; js”ke cksMZ] csaxywj] MhchVh] ubZ fnYyh ,oa ,e,uvkjbZ] ubZ fnYyh }kjk foRr iksf’kr rlj  
lao/kZu ds fofHkUu {ks=ksa dh 23 vuqla/kku ifj;kstuk,¡ laLFkku ,oa bldh bdkb;ksa esa oSKkfud laxBuksa 
;Fkk gSnjkckn fo”ofo|ky;] chvkbZVh esljk] jk¡ph] ,uvkbZ,ch] gSnjkckn rFkk vkbZvkbZ,lbZvkj] iq.ks ds 
lkFk lfdz; lg;ksx ds ek/;e ls lapkfyr dh xbZA

HkksT; ikS/kk lao/kZu mRiknu ,oa laj{k.k
Lkadj HkksT; ikS/ks

Vh-vtqZuk ,oa Vh-VksesUVkslk ds dqy 62 ladjksa ds ewY;kadu fd, x, ftlesa var% ,oa varj&fof”k’V 
ladj “kkfey gSaA mPp izksVhu ek=k 533 x 342 ¼ih2½ ¼207 fe-xzk-@xzke½] mPp dkcksZgkbMsªV 501 x 533 
¼ih4½ ¼344 fe-xzk-@xzke½ ,oa mPp DyksjksfQy ek=k 501 x 533 ¼ih3½ ¼2-386 fe-xzk-@xzke½ ds ladjksa 
dh igpku dh xbZA iRrh ds ek=kRed ,oa tSo jlk;fud xq.kksa ds vk/kkj ij  ladjksa ds izR;sd lewg 
ls izeq[k ik¡p ladjksa dk p;u fd;k x;k ftuds ladjrk dh iqf’V vkf.od v/;;u ds vk/kkj ij dh 
tk;sxhA 

Ok`f¼ mUuk;d jkbtksLQs;j lw{ethoh

ou ,oa CykWd ikS/k jksi.k esa izkFkfed rlj HkksT; ikS/ks dh iRrh iks’kdrk ij ikS/k o`f) mUuk;d 
jkbtksLQs;j lw{ethoh ds izHkko ns[ks x;sA 148 ih,lch vkblksysV~l dks ,sLdksfcZd ,flM fof/k dk 
mi;ksx djrs gq, muds QkLQsV lksY;wfcykbts”ku {kerk ds fy, MqIyhdsV :Ik esa Nk¡Vs x;sA VsLV 
ih,lch vkblksysV~l esa ih-lksY;wfcykbts”ku dh lhek,¡ vkSlr 104 ,eth@,e,y ds lkFk 5-9 ls 
237 ,eth@,e,y rFkk 12 vkblksysV~l mPp ih- lksY;wfcykbtj ¼202 ,eth@,e,y½ ds ik;s x;sA 
yxHkx 13 vkblksysV~l dks i`Fkd fd;k x;k rFkk mUgsa ikS/k o`f) fu;ked fØ;k ds fy, 15 fnu iqjkus 
vtqZu ds ikS/kksa esa lajksfir fd;k x;kA

rlj js'ke d`"kdksa ds fy, e`nk LokLF; dkMZ

fofHkUu LFkyksa ls dqy 285 e`nk uewuksa dks ,d= dj mudk fo”ys’k.k fd;k x;k ,oa e`nk dks 
mfpr :Ik ls le`) djus gsrq izR;sd rlj d`’kdksa dks e`nk LokLF; dkMZ forfjr fd, x, blds  
vfrfjDRk e`nk LokLF; dkMZ dks laLFkku dh osclkbV ij Hkh viyksM fd;k x;kA



okf"kZd izfrosnu @ Annual Report 2018-19 __________________________________________________

dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

 _________________________________________________xii

js'kedhV lao/kZu mRiknu ,oa laj{k.k 

cgq&LFkkfud] cgq&vk;keh esxk ifj;kstuk ds rgr m’.kdfVca/kh; rlj js”ke dh xq.koRrk 
,oa mRikndrk ds lao/kZu ls lEcfU/kr ,dhd`r tSo izkS|ksfxdh n`f’Vdks.k ds varxZr fofHkUu lewgksa 
esa uj I;wik ds olk mRrd ls 23 dsch lkbt ds vPNh xq.koRrk ds Mh,u, ,oa dqy 8-5 ,eth ds 
Mh,u, lQyrkiwoZd i`Fkd fd, x, rFkk bywfeuk gkbZ&flYd 2500 flDosalj dh lgk;rk ls Mh,u, 
flDosaflax fd;k x;k rFkk Mh,u, flDosaLM MkVk dk 65 thch ¼100 x dojst½ ,-ekbfyV~Vk dk l`tu 
fd;k x;k ftlesa dqy 226035598 dPps  jhM~l ,oa 212502416 Dyhu jhM~l rS;kj fd, x,A dqy thlh 
ek=k 35-9% ik;h x;hA fjQjsal thukse dh eSfiax n”kkZrk gS fd ,-ekbfyV~Vk dk ftukse ck¡fcDl eksjh  
¼11-3% eSfiax½ dh rqyuk ,UFkhfj;k ;kekekbZ ¼77-4% eSfiax½ ds ftukse ds fudVrj gSA 

m’.kdfVca/kh; rlj js”kedhV ikfj&iztkfr;ksa ds vkf.od xq.k&y{k.k gsrq ftuksfed Mh,u, 
fu’d’kZ.k fd, x, ,oa eknk I;wik QSV ckWMh ls ifj"d`r fd, x, rFkk lseh MksfeLVhdsVsM Mkck] oU; 
Mkck] jSyh] eksny] tkVk] ufy;k cQZ ,oa lfjgu ds ifj"d`r Mh,u, uewuksa ls MhMhvkj,Mh flDosaflax 
laikfnr fd;s x;sA

dksdwust dh igpku ,oa xq.k&y{k.k fu/kkZj.k 

,DlDywtu ØksesVksxzkQh ds mi;ksx ds }kjk dksdwust ,Utkbe ifj"d`r fd;k x;k ,oa izksVhu 
vkdyu ds ckn ,lMh,l&ist fu’ikfnr fd, x, rkfd yxHkx 25&26 dsMh, ds izksVhu cSaM izkIr 
fd;k tk ldsA lfjgu] vka/kzk yksdy] cQZ ,oa tkVk ds O;kid LisDVªksesVªh fd, x, vkSj dbZ f”k[kj 
ns[ks x;sA fofHkUu ikfj&iztkfr;ksa ds uewus dk mi;ksx djrs gq, vkj,u, vkblksys”ku lhMh,u, dh 
rS;kjh ,oa ihlhvkj izo/kZu fd;k x;kA dksdwust ,oa lksMk mipkfjr js”ke js”kk dk ,lb,e ,oa ,fye-
saV fo”ys’k.k ¼,QVhvkbZvkj] Vhth,@VhMh,] lh,p,u,l] Mh,llh½ fd;k x;k] f}izt] dks"kksa ls izkIr 
dksdwust ds fdzLVy ifj"d`r fd, x,A bu ifj"d`r fØLVyksa us ,Dl fdj.kksa dks 2-8, fjtksY;w”ku ij 
ijkorZu fd;kA

js'kedhV esa vkorhZ p;u  

mPp js”ke mit gsrq m’.kdfVca/kh; rlj js”kedhV dk vkorhZ p;u ds ek/;e ls lao/kZu fd;k 
x;kA izFke Qly esa 62 ladjksa ds ewY;kadu fd, x,A ,uksok us dkslk y{k.kksa esa egRoiw.kZ varj n”kkZ;kA 
pw¡fd izFke Qly cht Qly gksrh gS ftlesa vkerkSj ij de dop Hkkj mRiknu gksrk gSA vr% 
vkuqoaf”kd :Ik ls mPp thu la;kstuksa ds uqdlku ls cpus ds fy, 50% p;u rhozrk dk iz;ksx fd;k 
x;kA f}rh; Qly ds nSjku 40 ladjksa ds ewY;kadu vkjchMh esa fd, x,A uj dkslk Hkkj ,oa I;wik 
Hkkj gsrq ,uksok us egRoiw.kZ varj n”kkZ;k ysfdu “ks’k y{k.kksa esa ughaA ;g n”kkZrk gS fd iztuu lkexzh 
vkuqoaf”kd :Ik ls ,d:irk izkIr dj pqdh gSA vr% vkcknh ds vkxkeh vkuqokaf”kd lq/kkj gsrq iztuu 
lef’V esa vkuqoaf”kd varj dk l`tu vko”;d gSA f}rh; Qly esa dkslk ewY;kadu fd;k x;k ftlesa 
ladjksa ds chp dop Hkkj varj vi;kZIr jgk tks lef’V esa de vkuqokaf'kd varj n”kkZrk gS tks fdlh 
Hkh vkuqoaf”kd lq/kkj ds fy, vfr vko”;d gSA
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,- ekbfyV~Vk vka= lgtho lkgp;

eksny ,oa jSyh ikfj&iztkfr ds fMEHkdksa ¼dqy 16 vkblksysV~l½ ls i`Fkd fd, x,  
thok.kq us 0-2% rd QsukWy viØe.k n”kkZ;k tcfd lky ifRr;ksa esa yxHkx 0-1% dqy QsukWy ik;k x;kA  
eksny ikfj&iztkfr us jSyh dh rqyuk esa QsukWy vidze.k thok.kq dk mPprj Hkkj n”kkZ;kA ,afiflyhu 
VsVªklkbfly ,oa LVsªIVksekbflu lYQsV ds mi;ksx us tSo fojks/kh iz;ksxksa ls ikpu esa vka=uky thok.kq 
dh Hkwfedk dks izekf.kr fd;k pw¡fd tSo izfrjks/kh ds ek/;e ls thok.kq ds cfg"dj.k us fMEHkd fodkl 
dks ckf/kr fd;kA ykblkstkbe] izksVhust ds ,oa vkj-,u-,t- mipkj dks “kkfey dj thok.kq esVk&thukse 
vkblksysV~l dks ekudhd`r fd;k x;kA eksny] jSyh] oU; Mkck ,oa Mkck rFkk lky ifRr;ksa esa fofHkUu 
fu:iksa ls thok.kq esVkthukse i`Fkd fd;k x;k rFkk oU; Mkck] eksny] jSyh ,oa okf.kfT;d Mkck ds 
vka=uky thok.kq esVkthukse ds uewus dks flDosaflax gsrq Hkstk x;kA izkIr ykbcszjh D;w-lh- us n”kkZ;k fd 
Hksts x;s lHkh uewus ykbczsjh dh rS;kjh gsrq mPp xq.koRrk ds FksA 

ruk Nsnd dh vkcknh xfrdh 

fofHkUu cq-ch-iz-o-iz-dsUnzksa ,oa vxz ifj;kstuk dsUnzksa esa rlj HkksT; ikS/kksa esa ruk Nsnd xzlu dk 
vkdyu fd;k x;k ,oa xzlu izdksi 1&5% ds chp ik;k x;kA rlj HkksT; ikS/kksa esa ruk Nsnd ds 
izcU/ku gsrq uhe vk/kkfjr ihM+duk”kh izfrikfnr fd;k x;kA ruk Nsnd ds uewus dh igpku dh xbZ  
¼flyksIVsjk Lis QSfeyh&cqizhLVhMhs½A 

,,elhihoh ds fu;a=.k gsrq jkbtksLQs;j ,oa QkbyksIysu thok.kq

rlj HkksT; ikS/kk Vh- vtqZuk] Vh- VksesUVkslk ,oa e`nk ls 22 fofHkUu thok.kq vkblksysV~l dks dkWyksuh 
ds vkdkj ,oa vkd`fr ds vk/kkj ij i`Fkd fd;k x;k rFkk lao/kZu] dkf;dh ,oa tSo jklk;fud xq.kksa ds 
vk/kkj ij igpku fd;k x;kA esVkcksykbV~l dk jksxdkjd thok.kq L;wMkseksul ,oa csflyl lfCVyl ds 
fo#) mudh izfrjks/kh xfrfof/k;ksa ds fy, ijh{k.k fd;k x;kA vkB thok.kq essVkcksykbV~l us L;wMkseksul 
Li- ,oa csflyl lfCVyl ds fo#) Lo&LFkkus 10 fe-eh- rd dk fu’ks/k {ks= n”kkZ;kA

ubZ vaMtuu ;qfDr  

ubZ vaMtuu ;qfDRk ¼fNnznkj ,oa [kqjnjh vkarfjd lrg okys xksy IykfLVd ckWDl½ fodflr dh 
xbZ tks rlj vaMtuu ds fy, vf/kd mi;qDr gSA blesa vaMksa dk laxzg.k vklku ,oa de nq’dj gSA 
bls foladzfer djuk vklku gS vkSj HkaMkj.k esa de LFkku visf{kr gksrk gS rFkk fVdkÅiu ¼5&6 o’kZ 
rd½ vf/kd gSA feV~Vh ds ik= ,oa vU; ;qfDRk;ksa dh rqyuk esa bl vaMtuu ;qfDRk ds mi;ksx ls ,d 
yk[k jks-eq-p- ds laxzg.k esa 130 Je fnolksa dh cpr dh tk ldrh gSA

jksx izcU/ku ,oa vuqoh{k.k 

rlj js”kedhV jksx izcU/ku ,oa vuqoh{k.k iz.kkyh dks ,d fu;fer dk;Zdze ds :Ik esa lapkfyr 
fd;k x;kA cq-ch-iz-o- iz-ds- rFkk jkT; js”ke foHkkx] >kj[k.M] vksfM”kk] NRrhlx<+] e/; izns”k] egkjk’Vª] 
rsyaxkuk ds 71 dsUnzksa ,oa 135 [ksiksa dks lekfgr djrs gq, cht dkslksa dk jksx vuqoh{k.k fd;k x;kA dqN 
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dsUnzksa ds dqN [ksiksa dks NksM+dj isczhu iz?kVuk,a¡ 10% ls de ns[kh x;hA 10% ls vf/kd isczhu iz?kVukvksa 
okys [ksiksa dks vLohd̀r djus dh vuq”kalk dh xbZ rFkk dkslksa ds “okljks/ku rFkk chtkxkjksa ds leqfpr 
foladze.k ds fy, rRdky vko”;d dkjZokbZ dh xbZ rkfd jksx ds foLrkj dks de fd;k tk ldsA

i.kZ lrg thok.kq (,y,l,e) dk mRiknu

rlj js'kedhV ds thok.kq ,oa fo"kk.kq tfur jksxksa ds çca/ku gsrq v/khuLFk bdkb;ksa o fofHkUu 
jkT;ksa ds jkT; js'ke foHkkxksa ds ek/;e ls —"kdksa dks vkiwfrZ ,oa yksdfç;dj.k gsrq i.kZ lrg jksxk.kq 
¼,y,l,e½ dk laLFkku esa mRiknu tkjh j[kk x;kA ,y,l,e ds dqy 2700 ,EiqYl mRikfnr fd, x, 
rFkk o"kZ 2018 dh çFke o f}rh; dhVikyu Qly ds nkSjku #- 60@& çfr ,Eiqy dh nj ls ykxr 
ds vk/kkj ij budh vkiwfrZ dh xbZA

dkslksRrj izkS|ksfxdh 

rlj dPpk /kkxk dh xzsfMax 

xzsfMax ds fy, fof/k fodflr djus gsrq iz;kl fd, x,A eksVjpkfyr rlj /kkkxkdj.k pj[kk 
,oa osV jhfyax e”khu dk iz;ksx dj mRikfnr 60 Msfu;j ds rlj /kkxksa ds fy;s vkdkj fopyu 5-50 ls 
20-50] 100 Msfu;j ds fy;s 8-00 ls 21-30 rFkk 120 Msfu;j ds fy;s 13-75 ls 34-30 ds chp vuqekfur 
fd;k x;kA cqfu;kn /kkxkdj.k e”khu }kjk mRikfnr rlj /kkxs dk vkdkj fopyu 60 Msfu;j dk 4-80 
ls 6-70 rd ,oa 80 Msfu;j dk 7-60 ls 8-60 rd jgkA 

xq.koRrk;qDr /kkxs ds fy, ikfj&iztkfr fof'k"V iz.kkyh 

Mkck] jSyh ,oa eksny m’.kdfVca/kh; rlj dkslksa ds fy, uu&iSjksDLkkbM ikd fof/k dks 
ekudhd`r fd;k x;kA Mkck dkslk ds ekeys esa lksfM;e dkcksZusV ,oa lksfM;e ck;ks dkcksZusV izR;sd dk 
5 xzke@yhVj ds lkFk 30 feuV rd mckyus ,oa 30 feuV rd ok’iu ls lcls vPNs dkslk xq.koRrk 
y{k.k ns[ks x;s ftlesa /kkxkdj.k fu’iknu ds lkFk dwfdax {kerk yxHkx 96% jhysfCyVh 35% ,oa dPpk 
js”ke izkfIr 65% gksrk gSA blh izdkj jSyh dkslk ekeys esa lksfM;e dkcksZusV ,oa lksfM;e ck;ks dkcksZusV 
izR;sd 10 xzke@yhVj ds lkFk 15 feuV rd mckyus ,oa 15 feuV rd ok’iu ls csgrj dkslk xq.koRrk 
y{k.k ns[kk x;k ftlesa /kkxkdj.k fu’iknu ds lkFk dwfdax {kerk yxHkx 90% fjysfcfyVh 30% 
,oa dPpk js”ke izkfIr 50% gksrk gSA eksny dkslksa dh fLFkfr esa lksfM;e dkcksZusV ,oa lksfM;e ck;ks 
dkcksZusV izR;sd ds 8 xzke@yhVj dks 20 feuV rd mckyus ,oa 30 feuV rd ok’i.k ls 
90% dwfdax {kerk lkFk gh yxHkx 25% /kkxkdj.k {kerk ,oa yxHkx 65% dPpk js”ke izkfIr  
gksrh gSA

rlj dkslksRrj izkS|ksfxdh esa lkSj ÅtkZ

lkSj QksVksoksfYVd fctyh la;a= ls mRiUu fctyh dk mi;ksx djds 1 fdyksokV dh dqy {kerk 
dh pkj jhÇyx vkSj ,d drkÃ e'khuksa ¼17 fnu çfrekg 6 ?kaVs çfr fnu lapfyr½ vkSj dksls lq[kkus gsrq  
3 fdyksokV dh {kerk dh rIr ok;q Mªk;j ¼8 fnu çfrekg 4 ?kaVs çfr fnu lapkfyr½ dk lQyrkiwoZd 
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lapkyu fd;k x;k A blds vykok bl ifj;kstuk ds varxZr dqy 0-3 fdyksokV fctyh vko';drk dh 
,d eksVjh—r jhÇyx lg fV~oÇLVx e'khu ¼,evkjVh,e½ vkSj ,d eksVjh—r fLiÇux e'khu ¼,e,l,e½ 
fodflr dh xÃ] uÃ fodflr e'khusa iqjkus e‚Myksa dk la'kksfèkr laLdj.k gSa] tgka fctyh dh vko';drk 
dks de djus ds mís'; ls lapkyu ç.kkyh dks ljy cuk;k x;k gSA

dkslksRrj izkS|ksfxdh dh vU; xfrfof/k;ka 

o’kZ ds nkSjku dsUnzh; rlj vuqla/kku ,oa izf”k{k.k laLFkku ds fu;a=.kk/khu fofHkUu bdkb;ksa ls 
izkIr dqy 26 uewuksa dk ijh{k.k fd;k x;kA blds vfrfjDr dkslksRrj izkS|ksfxdh vuqHkkx }kjk bl o’kZ 
#- 1]44]536@& dk jktLo vftZr fd;k x;kA dqy 1138 vkxarqqdksa us dkslksRrj izkS|ksfxdh vuqHkkx 
dk Hkze.k fd;kA buesa ls 37 js”ke d`’kd] 128 ifj;kstuk izca/kd ,oa fofHkUu LFkkuksa ds fo”ofo|ky;ksa@
laLFkkuksa@fo|ky;ksa ds 973 Nk= FksA

2- vuqla/kku ,oa fodkl&{ks=h; rlj vuqla/kku dsUnz

vksfM'kk esa rlj ikfj&iztkfr dh laj{k.k dh fLFkfr

vksfM”kk esa rlj ikfj&iztkfr ds laj{k.k dh fLFkfr ds varxZr pkj ubZ vkckfn;ka@ikfj& 
iztkfr;ka igpkfur dh xbZaA  vksfM”kk jkT; esa vkdk”kh; forj.k dks le>us rFkk oU; js”kedhV 
vkcknh gksus dh laHkkouk,¡ O;Dr djus ds fy, HkkSxksfyd lwpuk iz.kkyh ¼thvkbZ,l½ rFkk eSDlhee 
buVªksih ¼esDlsaV½ ekWMfyax dk iz;ksx fjeksV lsaflax MkVk ds lg;ksx ls fd;k x;kA esDlsaV fo”ys’k.kksa us 
iznf”kZr fd;k fd o’kkZ _rq] rkieku] okf’kZd ek/; rkieku] lcls ueh okyh vof/k ek/;eku ,oa e/;orhZ 
rkieku dh lhek feydj rlj js”kedhV dh vokl ;ksX; mi;qDrrk esa 68-2% dk ;ksxnku nsrs gSaA 
izkfIr ds fpfUgr LFkyksa ds fy, x, okrkoj.kh; ifjorZdksa ds lkFk rqyuk dj iwokZuqeku ekufp= rS;kj 
fd;s x;sA vksfM”kk esa e;wjHkat dk fleyhiky {ks= oU; ikfj&iztkfr dks dsUnz ds :i esa igpkuk x;kA 
fleyhiky ds if”peh] nf{k.kh ,oa e/; Hkkx oU; rlj ds fy, lcls vf/kd vuqdwy ik, x, gSa tcfd 
mRrjh ,oa iwohZ Hkkxksa esa izkd`frd okl dh {kfr dh vfHko`fRr ikbZ xbZA [krjs esa iM+h LFkkuh; ikfj&iztkfr 
lqfdank ds ckg~;&LFkkus laj{k.k ds fy, iz;kl fd, x,A

vka/kzk yksdy ikfj&iztkfr dk laj{k.k 

;g ns[kk x;k fd dhVksa dks NksM+us dh lHkh fof/k;ksa esa v.Ms NksM+us ds ckn pkWdh dhV NksM+us 
dh fof/k Js’B ikbZ xbZA chtkxkj izkpy ds lHkh igyqvksa esa Lo&LFkkus voLFkkvksa esa cuk, x, ixksMk 
esa vka?kzk yksdy ikfj&iztkfr dh mRikndrk us csgrj fu’iknu fn;kA LFkkuh; fuokfl;ksa dks ifj;kstuk 
{ks= ls dksls ,d= u djus dh le;&le; ij lykg nh xbZ rFkk jkT; js”ke foHkkx ds dkfeZdksa ls Hkh 
muds izpkyu {ks= ls vka?kzk yksdy dksls laxzg.k@[kjhn dks grksRlkfgr djus dk vuqjks/k fd;k x;kA

3- ekuo lalkk/ku fodkl

fu;fer xfrfof/k;ksa ds eq[; vax ds :Ik esa fdlkuksa] xzkeh.k efgykvksa ,oa csjkstxkj ;qodksa esa 
rduhdh Kku] rlj lao/kZu esa dk;Z dkS”ky ,oa m|ferk ds xq.kksa dks fodflr djus ds mn~ns”; ls 
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1346 O;fDr;ksa dks laLFkku rFkk bldh lEc) bdkb;ksa esa rlj lao/kZu ds fofo/k igyqvksa ij izf”k{k.k 
iznku fd;k x;kA xzkeh.k dk;Z vuqHko dk;Zdze ds varxZr iUnzg ihthMh,l Nk=ksa dks O;kikd l?ku 
izk;ksfxd izf”k{k.k fn;k x;k rFkk mUgksaus 2018&19 l= ds nkSjku fn, x, dk;Z ij “kks/k&i= rS;kj 
fd,A lhchVh 2109 ds varxZr laLFkku dh foLrkj bdkb;ksa }kjk vk;ksftr izf”k{k.kksa esa dqy 1070 
d`’kdksa dks izf”k{k.k fn;k x;kA fofHkUu jkT; js”ke foHkkxksa] xSj&ljdkjh laxBuksa ,oa laLFkkvksa ds 
vuqjks/k ij deZpkfj;ksa] d`’kdksa] xzkeh.k efgykvksa ,oa fo|kfFkZ;ksa lfgr dqy 261 vH;fFkZ;ksa dks laLFkku esa 
izf”k{k.k fn;k x;k ftuesa fofHkUu fo”ofo|ky;ksa] laLFkkuksa ls 25 Lukrd ,oa LukrdksRrj fo|kfFkZ;ksa dks 
rlj js”kedhV ds tSo izkS|ksfxdh ,oa lw{e tho foKku ls lEcfU/kr fofo/k igyqvksa ij 3&6 eghus dh 
vof/k dk O;kogkfjd izf”k{k.k iznku fd;k x;kA o’kZ 2018&19 ds nkSjku iwjs ns”k ds fofHkUu laxBuksa ls  
vf/kdkfj;ksa] deZpkfj;ksa] f”k{kdksa] Nk=ksa] ,oa d`’kdksa lfgr dqy 1337 vkxarqdksa us laLFkku dk Hkze.k 
fd;kA ikB~;dze “kqYd ,oa Nk=kokl izHkkj ds :Ik esa dqy :- 6]79]765-00 ¼#- N% yk[k muklh gtkj 
lkr lkS iSalB ek=½ vftZr fd, x,A

4- izlkj ,oa izkS|ksfxdh gLrkarj.k

Lo&LFkkus e`nk LokLF;] rlj HkksT; ikS/kksa ds fy, iks’k.k izca/ku ,oa Nky Hk{kh bfYy;ksa ds izca/ku 
ds fy, uhe vk/kkfjr ihM+duk”kh ds fofHkUu LFkkuksa ij lhVhvkj&14 ds cgq&LFkkfud ijh{k.k ¼,e,yVh½ 
fd, x,A fjdkMZ fd, x, vkadM+ksa us n”kkZ;k fd iz{ks= Lrj ij ;s izkS|ksfxfd;ka dkQh izHkkoh gSaA 

xq.koÙkkiw.kZ cht mRiknu esa fdlkuksa ds chp vkRefuHkZjrk dks c<+kok nsus ds fy, dqy 759 
fdlkuksa dk iksf"kr fd;k x;kA uk;y‚u usV ds lkFk pkSdh m|ku] x‚y xzlu fu;a=.k ds fy, uhe  
vk/kkfjr dhVuk'kh ¼vtkfMjsfDru½ dk vuqç;ksx] xq.koÙkkiw.kZ iÙkh mRiknu ds fy, iÙkksa  ij 1-5% ;wfj;k dk  
fNM+dko] js'kedhV jksxksa ds fu;a=.k ds fy, iÙkh dh lrg ij i.kZ lrg jksxk.kq ¼,y,l,e½ vkSj thou  
lq/kk dk fNM+dko tSlh pkj fl) çkS|ksfxfd;kas dks dhVikyu gsrq ,dh—r dhVikyu ç.kkyh ¼vkbZihvkj½ 
ds lkFk lekfgr fd;k x;k vkSj bls vfHkxzfgr —"kdksa dks gLrkarfjr fd;k x;kA cht Qly ds nkSjku 540 
vfHkxzfgr —"kdksa  }kjk 128132 jks-eq-p- dk dhVikyu fd;k x;k ftlds ifj.kkeLo:i 35-38 dksls@
jkseqp dh nj ls 2238095 cht dkslksa dk mRiknu gqvkA okf.kfT;d Qly ds nkSjku 219 vfHkxzfgr —"kdksa 
}kjk dqy 39285 jks-eq-p- dk dhVikyu fd;k x;k ftlls 37-34 dksls@jkseqp dh nj ls 1452887 dksls 
mRikfnr gq,A okf.kfT;d Qly ds nkSjku 5295 xSj vfHkxzfgr —"kdksa }kjk dqy 577074 jks-eq-p- dk 
dhVikyu fd;k x;k ftlls 29-78 dksls@jkseqp dh nj ls 20631940 dksls  mRikfnr gq,A

”khrks’.k bdkb;ksa esa {ks-js-m-v-ds-] Hkherky] {ks-js-m-v-ds-] bEQky ,oa v-fo-ds-] ikyeiqj ds 83 
vfHkxzfgr d`’kdksa }kjk dqy 18606 jks-eq-p- dk dhVikyu fd;k x;k vkSj 36-43 dksls@jks-eq-p- dh nj 
ls 577522 dksls mRikfnr fd, x,A 

	mUur izkS|ksfxfd;ksa dks viukus ,oa muds Kku ,oa dkS”ky esa o`f) gsrq fofHkUu m’.kdfVca/kh; 
jkT;ksa ds d`’kdksa dks izsfjr djus gsrq v/khuLFk bdkb;ksa }kjk 77 izsj.kkRed xfrfof/k;k¡¡ vk;ksftr dh 
xbZ ftuesa 5099 d`’kdksa us Hkkx fy;kA blh izdkj ”khrks’.k bdkb;ksa us Hkh 1085 d`’kdksa ds lkFk 15  
izsj.kkRed dk;Zdze vk;ksftr fd,A rlj d`’kdksa ds ykHkkFkZ varxZzg vFkok vyx&vyx LFkkuksa ij  
O;ofLFkr izf”k{k.k iznku djdss Kku ,oa dkS”ky mUu;u dk;Zdze vk;ksftr fd, x,A 
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	d`’kdksa dks fofHkUu izkS|ksfxdh gLrkarj.k dk;Zdzeksa dh lqfo/kk iznku djus gsrq ,oa Lo;a ds iz{ks= 
dhVikyu gsrq m’.kdfVca/kh; rlj bdkb;ksa }kjk 51246 cht dksls ifjjf{kr fd, x, ftuesa ls 35869 
dksls chtkxkj lapkyu ds fy, j[ks x;s ftuls 7-48%1 ds dkslk jks-eq-p- vuqikr ds lkFk 5734 jks-eq-p- 
mRikfnr gq,A 5734 jks-eq-p- esa ls 3445 jks-eq-p- d`’kdksa dks vkiwfrZ fd, x, ,oa 2289 jks-eq-p- foHkkxh; 
dhVikyu ds fy, iz;ksx fd, x,A lHkh m’.kdfVca/kh; bdkb;ksa }kjk dqy 3574 jks-eq-p- dk dhVikyu 
fd;k x;k ,oa 35-39 dksls@jks-eq-p- dh nj ls 1]22]423 dksls izkIr fd, x,A vkSlr ,dy dkslk Hkkj] 
dop Hkkj ,oa dop vuqikr % dze”k% 10-37 xzke] 1-32 xzke ,oa 12-66% jgkA  

	“khrks’.k bdkb;ksa us dqy 410692 cht dksls ifjjf{kr fd, ,oa 6-78%1 ds dkslk jks-eq-p- vuqikr 
ds lkFk 12435 jks-eq-p- rS;kj fd;sA dqy 12435 jks-eq-p- esa ls 7367 jks-eq-p- vkiwfrZ fd, x, ,oa 5068 
jks-eq-p- foHkkxh; dhVikyu esa mi;ksx fd, x,A “khrks’.k bdkb;ksa us 24-15 dksls@jks-eq-p- dh nj ls 
250260 dksls mRikfnr fd,A vkSlr ,dy dkslk Hkkj] ,dy dop Hkkj ,oa dop vuqikr % dze“k% 
6-51 xzke] 0-68 xzke ,oa 10-39% jgkA 

	laLFkku xzke lEc)rk dk;Zdze ¼vkbZoh,yih½ ds varxZr ds-r-v-oiz-la- us buiqV iznku fd, 
ftlesa de ykxr dh izkS|ksfxfd;k¡] jks-eq-p- dh dher] rduhdh tkudkjh] izf“k{k.k dk;Zdze ,oa 
izkS|ksfxdh izn“kZu lekfgr gSaA visf{kr jks-eq-p- dh vkiwfrZ lEcfU/kr jkT; js“ke foHkkx ,oa cq-r-js-dh-ch-la-  
}kjk dh xbZ rFkk mRikn dk foi.ku {ks-js-m-v-ds-@v-fo-dsUnzksa }kjk fd;k x;kA {ks-js-m-v-ds-] nqedk] {ks-r-
vds-] txnyiqj ,oa {ks-js-m-v-ds-] ckjhink us 435 d̀’kdksa ds lkFk vkbZoh,yih dk dk;kZUo;u fd;kA mRiknu 
,oa mRikndrk esa òf) ds fy, d̀’kdksa dks lkr mUur izkS|ksfxfd;k¡ gLrkarfjr dh xbZA {ks-js-m-v-ds-] nqedk 
}kjk vfHkxzfgr d̀’kdksa dh dkslk mRikndrk 49-66 dksls@jks-eq-p- ¼744860 dksls½] {ks-js-m-v-ds-] txnyiqj 
dh 46-67 dksls@jks-eq-p- ¼952200 dksls½ ,oa {ks-js-m-v-ds-] ckjhink dh 50-29 dksls@jks-eq-p- ¼1745096 
dksls½ jghA 

	{ks-js-m-v-dsUnzksa ds ikfj&iztkfr laj{k.k dk;ZØe ds varxZr bdkb;ksa }kjk d`’kdksa ds chp LFkkuh; 
ikfj&iztkfr;ksa ds izxq.ku ,oa yksdfiz;dj.k dk dk;ZØe tkjh j[kkA bl dk;Zdze ds varxZr {ks-js-m-v-
ds-] HkaMkjk }kjk vfHkxzfgr d`’kdksa dks HkaMkjk yksdy ikfj&iztkfr ds 1470 jks-eq-p- vkiwfrZ fd, x, ,oa 
{ks-js-m-v-ds-] nqedk }kjk >kj[k.M ds d`’kdksa dks lfjgu ikfj&iztkfr ds 1800 jks-eq-p- vkiwfrZ fd, x, 
tcfd {ks-js-m-v-ds-] okjaxy us d`’kdksa dks vka/kzk yksdy 175 jks-eq-p- vkiwfrZ fd;sA vU; bdkb;ksa us vius 
{ks= dh ikfj&iztkfr;ksa ds vkcknh vk/kkj dk fuekZ.k fd;kA 

ih 4 ¼f=izt½] dV?kksjk us dqy 500 jks-eq-p- dk dhVikyu fd;k ,oa 79-02 dksls@jks-eq-p- dh nj 
ls 39510 dksls izkIr fd,A dkslk Hkkj] dop Hkkj ,oa dop vuqikr dze“k% 10-91 xzke] 1-38 xzke ,oa 
12-67% jgkA ih 4 ¼f}izt½] pdz/kjiqj us 400 jks-eq-p- dk dhVikyu fd;k ,oa 45-00 dksls@jks-eq-p- dh 
nj ls 18000 dksls izkIr fd;sA dkslk Hkkj] dop Hkkj ,oa dop vuqikr dze“k% 11-28 xzke] 1-40 xzke 
,oa 12-41% jgkA ih 4 ¼f}izt½] nqedk us dqy 250 jks-eq-p- ds dhVikyu ls 38-15 dksls@jks-eq-p- dh 
nj ls 9538 dksls izkIr fd;sA dkslk Hkkj] dop Hkkj ,oa dop vuqikr dze”k% 11-18 xzke] 1-49 xzke 
,oa 13-32% jgkA 

	“khrks’.k ih 4 rlj iztuu dsUnz us 53760 cht dkslksa dks izlaLdfjr fd;k ,oa 5-13 dksls@
jks-eq-p- dh nj ls 12088 jks-eq-p- rS;kj fd;sA buesa ls 10938 jks-eq-p- vkiwfrZ fd;s x;s ,oa “ks’k 1150 
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jks-eq-p- dk mi;ksx foHkkxh; dhVikyu ds fy, fd;k x;kA

5- ifj;kstuk izcks/ku] ewY;kadu ,oa leUo;u

vuqla/kku ,oa fodkl izxfr] u;s izLrkoksa ,oa laLFkku }kjk fd;s tk jgs vU; vuqla/kku o fodkl 
dk;ZØeksa dh leh{kk djus gsrq laLFkku dh vuqla/kku ifj’kn~ (vkjlh) dh cSBd (28 vxLr] 2018] 18]19 
,oa 25 Qjojh] 2019) {ks-js-m-v-dsUnzksa ,oa v-fo-dsUnzksa dh ,d vuqla/kku ifj’kn~ cSBd (28 vxLr] 2018) 
rFkk ,d vuqla/kku lykgkdkj lfefr (vkj,lh) dh cSBd (30 vxLr] 2018) dks vk;ksftr dh xbZA

6- lEesyu@lsfeukj@flEiksft;e

laLFkku ds oSKkfudksa us dbZ jk’Vªh; ,oa varjkZ’Vªh; lEesyuksa esa Hkkx fy;k] “kks/k vkys[k 
izLrqr fd;s ,oa lEcfU/kr {ks=ksa ds vU; vxz.kh oSKkfudksa ds lkFk Kku dk vknku&iznku fd;kA ds-r-
v-o iz-la-] jk¡ph esa 6 Qjojh] 2019 dks rlj js”ke m|ksx dk lexz fodkl Ikj vf[ky Hkkjrh; jktHkk’kk 
rduhdh lsfeukj dk vk;kstu fd;k x;kA

7- izdk'ku

jk’Vªh;] varjkZ’Vªh; tuZyksa ,oa lEesyu dk;Zokfg;ksa esa dqy 48 vuqla/kku izdk”ku izdkf”kr fd;s 
x;sA blds vykok 8 vkys[k] iqLrd v/;k; ,oa rduhdh cqysfVu Hkh izdkf”kr fd;s x;sA

leh{kk/khu vof/k ds nkSjku laLFkku esa jktHkk’kk fgUnh ds iz;ksx lEcU/kh fuEukafdr xfrfof/k;k¡ 
lapkfyr dh xbZaA 

8- jktHkk"kk vf/kfu;e dh /kkjk&3 (3) ,oa fu;e&5 dk vuqikyu %

jktHkk’kk vf/kfu;e dh /kkjk&/kkjk&3 ¼3½ ds varxZr fofufnZ’V lHkh dkxtkr] ifji=] Kkiu] 
dk;kZy; vkns”k] vf/klwpuk f}Hkk’kh vFkkZr~ fgUnh ,oa vaxzsth esa tkjh fd, x,A blh izdkj jktHkk"kk 
fu;e&5 ds vuqlkj fgUnh esa izkIr lHkh i=ksa dk fgUnh esa tokc fn;k x;kA

fgUnh i=kpkj % jktHkk’kk foHkkx ds okf’kZd dk;Zdze ds fu/kkZfjr y{; ds vuqlkj laLFkku 
}kjk ÞdÞ ,oa Þ[kÞ {ks= esa fLFkr dsUn@jkT; ljdkj ds dk;kZy;ksa ds lkFk 100% ,oa ÞxÞ {ks= esa 90% 
i=kpkj fgUnh esa fd;k x;kA

fgUnh fVIi.kh % o’kZ ds nkSjku 90% ls vf/kd fVIif.k;k¡ fgUnh esa fy[kh xbZaA

jktHkk"kk dk;kZUo;u lfefr dh cSBd % o’kZ ds nkSjku jktHkk’kk dk;kZUo;u lfefr dh pkjksa cSBdsa 
vk;ksftr dh xbZ ,oa fofHkUu vuqHkkxksa }kjk fu’ikfnr fd, x, jktHkk’kk dk;ksZa dh leh{kk dh xbZA 

jk’Vªh; jktHkk’kk rduhdh lsfeukj dk vk;kstu % laLFkku esa fnukad 6 Qjojh] 2019 dks jk’Vªh; 
jktHkk’kk rduhdh lsfeukj dk vk;kstu fd;k x;k ftlesa rlj js”ke m|ksx ds lexz fodkl ls 
lcaf/kr 32 “kks/k&i= izLrqr fd, x,A
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izdk'ku

1½	 o’kZ 2016&17 ,oa 2017&18 ds okf’kZd izfrosnu dk iw.kZr% f}Hkk’kh izdk”ku fd;k x;k A  

2½	 js”ke ok.kh] vad 45&47 la;qDrkad dk izdk”ku fgUnh esa fd;k x;kA

3½	 vksd rlj ekxZnf”kZdk&2018 dk izdk”ku fgUnh esa fd;k x;kA

4½	 jk’Vªh; jktHkk’kk rduhdh lsfeukj ls lacaf/kr “kks/k&i=z vkea=z.k czks”;ksj dh NikbZ dh xbZA

5½	 rlj js”ke m|ksx dk lexz fodkl ij ,d Lekfjdk dk izdk”ku fgUnh esa fd;k x;kA

fgUnh dk;Z'kkyk % dk;kZy;hu dk;ksZa esa fgUnh ds iz;ksx esa vfHko`f) ds fy, laLFkku esa 
izR;sd frekgh esa fgUnh dk;Z”kkyk,¡ vk;ksftr dh xbZa ftuesa lHkh oSKkfud] iz”kklfud ,oa rduhdh  
vf/kdkfj;ksa@deZpkfj;ksa dks izf”k{k.k iznku fd;k x;kA

uxj jktHkk"kk dk;kZUo;u lfefr % o’kZ ds nkSjku laLFkku us uxj jktHkk’kk dk;kZUo;u lfefr dh 
lHkh xfrfof/k;ksa ,oa cSBdksa esa Hkkx fy;kA

9- vf/kof"kZrk @ SUPERANNUATION
dsUæh; js'ke cksMZ esa viuh lefiZr lsok ds i'pkr~ MkW-vthr dqekj flUgk] funs”kd] Jh 

latho dqekj flUgk] oSKkfud&Mh] Jh txnh”k izlkn] oSKkfud&Mh] Jh bZ”oj gsEcze] oSKkfud&Mh] Jh 
egs”k pUnz tks”kh] oSKkfud&Mh] Jh jktsUnz lkgq] rduhdh lgk;d] Jh vflr dqekj xksjkabZ] lgk;d 
v/kh{kd ¼iz”kk-½] Jh jktsUnz izlkn Bkdqj] rduhdh lgk;d] Jh f”konso ikloku] ,eVh,l] Jh lquhy 
dqekj] LVkQ dkj pkyd] Jh jke/ku “kekZ] rduhdh lgk;d] Jh efuukFk xksi] ,eVh,l] Jh fi;kj 
pan] ,eVh,l] Jh lqdkar dqekj dfojkt] rduhdh lgk;d] Jh ekaxh flag ysFkk uxce] ,eVh,l] Jh 
pkafi;k tfj;k] lgk;d rduhf”ku] Jh Hkksyk ukFk “kkgnso] rduhdh lgk;d] Jh f”ko dqekj flag] 
v/kh{kd ¼iz”kk-½ ,oa Jh dqekj Lokeh th-] LVkQ dkj pkyd o"kZ 2018&19 ds nkSjku lsokfuo`r gq,A
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EXECUTIVE SUMMARY

1.	 RESEARCH & DEVELOPMENT – MAIN INSTITUTE
During the year, Central Tasar Research and Training Institute, Ranchi an ISO 9001:2015 

accredited Institute, recognized as Centre of Excellence by the Ministry of Textiles was constantly 
perusing its aim of developing useful technologies through R&D and their effective transfer in the 
field with the ultimate aim to improve the socio-economic status of the stakeholders associated with 
tasar culture besides generation of skilled manpower to cater the need of Tasar sector. 23 research 
projects in various areas of tasar culture, funded by CSB Bangalore, DBT, New Delhi and MNRE, 
New Delhi were conducted at main institute and nested units through active collaboration with 
scientific organisations like University of Hyderabad, BIT Mesra, Ranchi, NIAB Hyderabad and 
IISER Pune.

HOST PLANT IMPROVEMENT, PRODUCTION AND PROTECTION

Hybrid host plants
Total 62 hybrids of T. arjuna & T. tomentosa were evaluated, which include intra and inter-

specific hybrids Hybrid having high protein content, 533x342(P2) (207 mg/g), high carbohydrate 
501x533(P4) (344 mg/g) and high chlorophyll content, 501 x 533 (P3) (2.386 mg/g) were identified. 
Based on cumulative score of leaf quantitative and biochemical traits top five hybrids from each 
batch of hybrids developed in different year were selected for the field trial.

Growth promoting rhizosphere microorganisms
Under effect of plant growth promoting rhizosphere microorganisms on leaf nutrient 

content of primary tasar host plants in forest and block plantation, 148 PSB isolates were screened in 
duplicates for their phosphate solubilisation efficiency using Ascorbic acid method. P-solubilisation 
among test PSB isolates was ranged from 5.9 to 237 µg/ml with an average of 104 µg/ml and 12 
isolates found high P-solubilisers (>200 µg/ml). About 43 Azotobacter isolates were isolated and 
inoculated in 15 days old Arjun seedlings for their plant growth promotion action.

Soil Health Cards for Tasar Sericulture Farmers
Total 285 soil samples were collected from different locations, analysed and Soil Health Cards 

were distributed to individual tasar farmers for proper enrichment of the soil besides uploading the 
Soil Health Cards on Institute’s website.

SILKWORM IMPROVEMENT, PRODUCTION AND PROTECTION

Under the multi-institutional, multi-disciplinary Mega project “Integrated biotechnological 
approach towards improvement of quality and productivity of tropical tasar silk”, good quality DNA 
of 23 Kb size and a total of 8.5 µg of DNA were successfully isolated from fat tissue of male pupae in 
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various sets and DNA sequencing was done with the help of Illumina HiSeq 2500 sequencer and 65 
GB of DNA sequenced data (100 x coverage) of A. mylitta was generated with a total of 226035598 
raw reads and 212502416 clean reads. Total GC content was found to be 35.9%. Mapping to reference 
genome shows that the Genome of A. mylitta is closer to the genome of Antheraea yamamai (77.4% 
mapping) than the genome of Bombyx mori (11.3 % mapping).

For genetic characterization of tropical tasar silkworm ecoraces, Genomic DNA have been 
extracted and purified from female pupal fat body and ddRAD sequencing were performed in the 
purified DNA samples of semi-domesticated Daba, wild Daba, Raily, Modal, Jata, Nalia, Barf and 
Sarihan ecoraces.

Identification and characterization of Cocoonase
Cocoonase enzyme was purified by using size exclusion chromatography and after 

protein estimation SDS-PAGE was performed to get the protein band of around 25-26 kDa. Mass 
Spectrometry of Sarihan, Andhra Local, Barf and Jata were done and many peaks were observed. 
RNA isolation, cDNA preparation and PCR amplification was done by using samples of various 
ecoraces. SEM and Element analysis (FTIR, TGA/TDA, CHNS, DSC) of cocoonase and soda 
treated silk fibre was done. Crystals of cocoonase obtained from Bi-Voltine cocoons were purified. 
These purified crystals diffracted X-rays to a resolution of 2.8 Å. 

Recurrent selection in silkworm
Improvement of tropical tasar silkworm for high silk yield through recurrent selection 

was conducted. In first crop 62 crosses were evaluated, ANOVA revealed significant variation for 
cocoon traits. Since first crop is seed crop which generally produces low shell weight, hence 50% 
selection intensity was applied to avoid chance of loss of genetically superior gene combination. 
During second crop, 40 crosses were evaluated in RBD. ANOVA revealed significant variation for 
male cocoon weight and pupa weight and not for remaining traits. This indicates the breeding 
material has attained genetically homogenity. Therefore creation of genetic variation in breeding 
population is essential for further genetic improvement of population. In second crop cocoon 
assessment was performed, where shell weight among crosses was insignificant, which indicates 
less genetic variation in population, which is most essential for any genetic improvement.

Gut symbiont associations in A. mylitta
Bacteria isolated from larvae of Modal and Raily ecoraces (total 16 isolates) exhibit phenol 

degradation upto 0.2% whereas sal leaves have around 0.1% of total phenols. Modal ecorace has 
shown higher load of phenol degrading bacteria than Raily. Antibiotic experiment using ampicillin, 
tetracycil and streptomycin sulfate validated the role of gut bacteria in digestion as exclusion of 
bacteria through antibiotics hampered the growth of larvae. Bacterial metagenome isolation 
was standardized by incorporation of lysozyme, proteinase k and rnase treatments. Bacterial 
metagenome from various instars of modal, raily,  wild daba & daba and sal leaves were isolated and 
samples of gut bacterial metagenome from wild daba, modal, raily and commercial daba were sent 
for sequencing. Received Library QC showed that all the samples were of high quality for library 
preparation. 
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Population dynamics of stem borer
The infestation of stem borer in tasar food plants was assessed at different BSM&TCs & 

PPCs and found to be between 1-5%. A Neem based pesticide was formulated for management 
of stem borer in tasar food plants. Specimen of stem borer was identified (Psiloptera sp. family – 
Buprestidae).

Rhizosphere and phylloplane bacteria to control of AmCPV
22 different bacterial isolates were isolated from leaves of tasar food plant Terminalia arjuna, 

Terminalia tomentosa and soil on the basis of shape and size of colony and identified on the basis 
of cultural and morphological and biochemical characters. The bacterial metabolites were tested 
for their antagonistic activities against disease causing bacteria pseudomonas and Bacillus subtilis. 
Eight bacteria metabolites  have shown inhibition zone up to 10 mm in vitro against Pseudomonas 
sp. and Bacillus subtilis.

New egg laying device
A new egg laying device was developed (perforated round plastic box with rough inner 

surface) which is more suitable for tasar egg laying. Collection of eggs is easy and less cumbersome. 
It is easy to disinfect, requires less storage space and durability is more (5-6 years). Up to 130 man 
days can be saved for collection of eggs of one lakh Dfls using this egg laying device than earthen 
pot or other devices.

Disease management and monitoring
Tasar silkworm disease management and monitoring system was concluded as a regular 

programme. Disease monitoring of seed cocoons of 1st covering 71 centers and 135 lots of BSMTCs 
and DOS of Jharkhand, Odisha, Chhattisgarh, Madhya Pradesh, Maharashtra and Telangana was 
done. Pebrine incidence was observed below 10% except few lots of some centers. The lots having 
pebrine incidence above 10 % were recommended for rejection and immediate action was taken 
for stifling of cocoons and proper disinfection of grainage house to minimize the spread of disease.

Production of LSM
The production of Leaf Surface Microbe (LSM) was continued at the Institute for 

popularization and supply to the farmers through nested units and DOS of different states for 
management of bacteriosis and virosis of tasar silkworm. A total 2700 ampoules of LSM were 
produced and supplied on cost basis @ Rs. 60 per ampoule during 1st and 2nd crop rearing of 2018.

POST COCOON TECHNOLOGIES

Grading of tasar raw silk yarn
Efforts were made to develop method for grading. The size (denier) deviation estimated 

between 5.50 to 20.50 for 60 denier, 8.00 to 21.30 for 100 denier and between 13.75 to 34.30 for 120 
denier tasar yarns produced by using Motorized Tasar Reeling Charkha and Wet Reeling Machine. 
The size deviation exits between 4.80 to 6.70 for 60 denier and 7.60 to 8.60 for 80 denier tasar yarns 
produced by Buniyaad Reeling Machine.
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Ecorace specific package for quality yarn
Non-peroxide cooking method for Daba, Raily and Modal tropical tasar cocoons were 

standardized.  5 g/l of sodium carbonate and sodium bi- carbonate each with 30 min boiling 
followed by 30 min steaming facilitates best single cocoon quality characteristics and reeling 
performance  with cooking efficiency about 96%, reelability 35% and raw silk recovery 65% in case 
of Daba cocoons. Similarly, 10 g/l of sodium carbonate and sodium bi- carbonate each with 15 
min boiling and 45 min steaming provides better single cocoon quality characteristics and reeling 
performance with cooking efficiency about 90%, reelability 30% and raw silk recovery 50% in case 
of Raily cocoons. In case of modal cocoons sodium carbonate and sodium bi- carbonate of 8 g/l 
each with 20 min boiling followed by 30 min steaming facilitates adequate softening with cooking 
efficiency about 90%  as well as  reelability of  about 25 % and raw silk recovery of about 65 %. 

Solar energy in Tasar post cocoon technology
Four numbers of reeling and one spinning machines with total capacity of 1 kW (6 hours 

running per day for 17 days per month) and hot air dryer for cocoon drying with capacity of 
3 kW (4 hours running per day for 8 days per month) has been successfully operated using the 
electricity generated from solar photovoltaic power plant. In addition, one Motorized Reeling cum 
Twisting Machine (MRTM) and one Motorized Spinning Machine (MSM) of total 0.3KW power 
requirements were developed which are modified version of old models where driving systems have 
been made simpler in order to reduce power consumption. 

Other activities of PCT
Total 26 samples received from different units under control of Central Tasar 

Research & Training Institute, Ranchi during this year were tested. In addition Revenue of  
Rs. 1, 44, 536/- was generated by PCT Section during the year and total 1138 visitors visited PCT 
Section. Out of these, 37 were sericulture farmers, 128 Project managers and 973 students from 
Universities/Institutes/Schools of different places.

2.	 RESEARCH & DEVELOPMENT – REGIONAL TASAR RESEARCH STATIONS

Conservation status of tasar ecoraces in Odisha
Under conservation status of tasar ecoraces in Odisha, four new populations/ecoraces were 

identified. To study the spatial distribution and predicting the probability of occurrence of wild tasar 
populations in Odisha, GIS and Maximum entropy (Maxent) modeling were used with support from 
Remote Sensing data. Maxent analysis revealed that precipitation seasonality, temperature seasonality, 
annual mean temperature, mean temperature of wettest quarter and mean diurnal temperature range 
together contribute 68.2% of habitat suitability of tasar silkworm. Similipal region of Mayurbhanj was 
identified as the centre of wild ecoraces in Odisha. Western, southern and central zones of Similipal 
were found more congenial for wild tasar whereas there was found a tendency of habitat loss in 
northern and eastern zones. Efforts were made for ex-situ conservation of threatened local ecorace 
Sukinda. 
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Conservation of Andhra local ecorace

It was observed that release of chawki worms method were found to be superior over all 
the releasing methods followed by release of eggs. Productivity of Andhra local ecorace performed 
better in Pagoda raised under in-situ conditions in all the aspects of grainage parameters. Local 
inhabitants were advised time to time not to collect any cocoons from the project area and DOS 
officials were also requested to discourage collection / procurement of Andhra local cocoons in 
their area of operations.

3.	 HUMAN RESOURCES DEVELOPMENT
As key part of our routine activities, to develop the technical knowledge, working skill in 

tasar culture and entrepreneurial qualities in the farmers, rural women and unemployed youths, 
a total of 1346 persons were imparted training on different aspects of tasar culture at the Institute 
and its nested units. Fifteen PGDS students underwent comprehensive Intensive Practical Training 
under Rural Work Experience Programme and prepared dissertations on assigned work during 
the session 2018-19. Under CBT-2109 a total of 1070 farmers were imparted training organized 
by the extension units of the Institute. A total of 261 candidates including officials, farmers, rural 
women and students were imparted training under in-house programmes organized on the request 
of different DOSs, NGOs and Institutions which includes 25 under-graduate & Postgraduate 
students from different Universities and Institutions who underwent practical training on various 
biotechnological and microbiological aspects in tasar silkworm for a period of 3-6 months A total 
number of 1337 visitors, including officers, officials, teachers, students and farmers from different 
organizations all over the country visited the Institute during the year 2018-19. A total of Rs. 
Rs.6,79,765.00 (Rupees Six lakh seventy nine thousand seven hundred sixty five only) was earned 
from course fee and hostel accommodation charges.

4.	 EXTENSION AND TRANSFER OF TECHNOLOGIES
The multi-locations trials (MLT) of CTR-14, In situ soil health nutrient management for 

tasar food plants and Neem based pesticide for the management of Bark eating caterpillar were 
conducted at different locations.  The data recorded showed that the technologies are quite effective 
at field level.

To promote self-reliance among farmers in quality seed production, a total of 759 farmers 
were nurtured. Four proven technologies viz., Chawki garden with nylon net, Application of neem 
based insecticide (Azadirachtin) for control of gall infestation, Foliar spray of 1.5% urea for quality 
leaf production, Foliar spray of Leaf Surface Microbes (LSM) and Jeevan Sudha for control of tasar 
silkworm disease were clubbed into integrated package for rearing (IPR) and transferred to the 
adopted farmers. During seed crop, 128132 dfls were reared by 540 adopted farmers which resulted 
in production of 2238095 seed cocoons @ 35.38 cocoons/dfl. During commercial crop, a total 
of 39,285 dfls were reared by 219 adopted farmers which produced 14,52,887 cocoons @ 37.34 
cocoons/dfl. During commercial crop, a total of 5,77,074 dfls were reared by 5295 Non Adopted 
Farmers which produced 2,06,31,940 cocoons @ 29.78 cocoons/dfl.

Under temperate units, total 18,606 dfls were reared by 83 adopted farmers of RSRS, Bhimtal, 
RSRS Imphal and REC Palampur and 5,77,522 cocoons were produced @ of 36.43 cocoons/dfl.
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To motivate the farmers of different tropical States for adoption of improved technologies and 
to enhance their knowledge and skill, 77 motivational activities were organized by the nested units 
wherein 5099 farmers participated. Similarly, the temperate units also organized 15 motivational 
events with 1085 farmers. For the benefit of tasar farmers, knowledge and skill up-gradation 
programmes were organized by imparting systematic training either in house or peripatetic mode. 

To facilitate different technology transfer programmes with farmers and for own farm 
rearings, 51,246 seed cocoons were preserved by tropical tasar units, out of which 35,869 cocoons 
were subjected to grainage operation which produced 5,734 dfls with cocoon-dfl ratio of 7.48:1. 
Out of 5,734 dfls 3,445 dfls dfls were supplied to farmers and 2,289 dfls were used for departmental 
rearing. A total of 3,574 dfls were reared by all the tropical units and 1,22,423 cocoons were 
harvested @ 35.39 cocoons/dfl. Average single cocoon weight, shell weight and SR% were 10.37 g, 
1.32g and 12.66 % respectively. 

Temperate units preserved a total of 4,10,692 seed cocoons and prepared 12,435 dfls with 
cocoon: dfl ratio of 6.78:1. Out of 12,435 dfls, 7367 dfls were supplied and 5,068 dfls were used for 
departmental rearing. The temperate units produced 2,50,260 cocoons @ 24.15 cocoons/dfl. Average 
single cocoon weight, single shell weight and SR% were 6.51 g, 0.68 g and 10.39 % respectively.

Under Institute Village Linked Programme (IVLP), CTR&TI has provided input which 
includes low cost technologies, cost of dfls, technical know-how, training programmes and 
technology demonstrations. The required dfls were supplied by respective DOSs and/or BTSSO and 
the produce were marketed by the RSRS/RECs. RSRS, Dumka, RSRS, Jagdalpur and RSRS Baripada 
have implemented IVLP with 435  farmers. Seven improved technologies have been transferred to the 
farmers to enhance the production and productivity. The cocoon productivity of farmers adopted by 
RSRS, Dumka was 49.66 cocoons/dfl (7,44,860 cocoons), RSRS, Jagdalpur 46.67 cocoons/dfl (9,52,200 
cocoons) and RSRS Baripada 50.29 cocoons/dfl (17,45,096 cocoons ), respectively. 

Under ecorace conservation programme of RSRS, units continued the programme by 
multiplication and popularization of local ecoraces among the farmers. Under this programme 
RSRS Bhandara supplied 1,470 dfls of Bhandara Local ecorace to the adopted farmers and RSRS 
Dumka supplied 1,800 dfls of Sarihan ecorace to farmers of Jharkhand. Whereas, RSRS, Warangal 
supplied 175 dfls of Andhra local to the farmers. Other units also built up the population base of 
ecoraces of their area

P-4 (TV) Katgora reared a total of 500 dfls and harvested 39,510 cocoons @ 79.02 cocoons/
dfl. Cocoon weight, shell weight and shell ratio were 10.91 g, 1.38 g and 12.67%, respectively. P-4 
(BV), Chakradharpur reared 400 dfls and harvested 18,000 cocoons @ 45.00 cocoons/dfl. Cocoon 
weight, shell weight and shell ratio were 11.28 g, 1.40 g and 12.41 %, respectively. P-4 (BV), Dumka 
with a total rearing of 250 dfls harvested 9,538 cocoons @ 38.15 cocoons/dfl. Cocoon weight, shell 
weight and shell ratio were 11.18 g, 1.49 g and 13.32 %, respectively. 

Tropical P-4 Tasar Breeding Stations processed 53,760 seed cocoons and prepared 12,088 
dfls @5.13 cocoon/dfl ratio. Out of these, 10,938 dfls were supplied and remaining 1,150 dfls were 
used for departmental rearing.
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5. 	 PROJECT MONITORING, EVALUATION AND COORDINATION
Research Council (RC) meetings of Institute [28 August 2018, 18,19 & 25, February 2019], 

one RC meetings of RSRS & REC [28 August 2018] and one Research Advisory Committee (RAC) 
meeting [30 August 2018] were conducted for reviewing the R&D progress, new proposals and 
other R&D programmes taken up by the Institute.

6.	 CONFERENCE/SEMINAR/SYMPOSIUM
Scientists actively participated in many national and international conferences, presented 

research articles and exchanged knowledge with other leading scientists in respective fields. Akhil 
Bhartiya Rajbhasha Takniki Seminar on “Tasar Resham Udyog Kaa Samagra Vikas” was held on 6th 
February 2019 at CTR&TI, Ranchi.

7.	 PUBLICATIONS
A total of 56 research publications were published in national, international journals and 

conference proceedings. Besides, 08 articles, book chapters and technical bulletins were also 
published.

8.	 IMPLEMENTATION OF OFFICIAL LANGUAGE POLICIES
The following activities pertaining to the usages of Official Language Hindi were conducted 

in the Institute during the period under review.
Compliance of Section-3(3) and Rule 5: All documents specified under Section-3(3) of the 

Official Language Act (Circular, Memorandum, Office Order, Notification) were issued in diglot 
form i.e., in Hindi and English. Similarly, as per the Official Language Rule-5 all letters received in 
Hindi were replied to in Hindi only.

Hindi correspondence : In accordance with the targets prescribed in the Annual Programme 
of Department of Official Language, 100% correspondence was made in Hindi with the Central/
State Govt. offices located in ‘A’ & ‘B’ regions and 90% with those located in ‘C’ region. 

Official Language Implementation Committee Meeting: All four quarterly Official Language 
Implementation Committee meetings were conducted during the year and works performed in 
different sections pertaining to Official Language were reviewed.

Organisation of National Technical Seminar in Hindi : A National Technical Seminar in 
Hindi was organised on 6th February, 2019 wherein 32 research papers on overall development of 
Tasar Silk Industry were presented.
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Publication: 

(i)	 Annual Reports of the Institute for the year 2016-17 and 2017-18  were published in 
bilingual . 

(ii)	 Resham Vani ,volume-45-47 jointly published in Hindi.  
(iii)	 Oak Tasar Margdarshika-2018 was published in Hindi.
(iv)	 Research paper invitation brochoure regarding Rastriya Rajbhasha Technical Seminar was 

printed in Hindi.
(v)	 A sovenior on overall development of tasar silk industry was published in Hindi. 

Hindi Workshop: To augment the usage of Hindi in official work, Hindi workshops were 
conducted in every quarter in the Institute during the year wherein all Scientists/ officers/officials 
were imparted training.

Town Official Language Implementation Committee: The Institute participated in all 
activities and meetings of Town Official Language Implementation Committee during the year.

9.	 SUPERANNUATION
After rendering dedicated services in Central Silk Board, Dr Ajit Kumar Sinha, 

Director, Shri Sanjiv Kumar Sinha, Scientist-D, Shri Jagdish Prasad, Scientist-D, Shri 
Ishwar Hembrom, Scientist–D, Shri Mahesh Chandra Joshi, Scientist –D, Shri Rajendra 
Sahu, Technical Assistant, Shri Asit Kumar Gorain, Asstt. Supdt.(Admn), Shri Rajendra 
Prasad Thakur, Technical Assistant, Shri Shivdeo Paswan, MTS, Shri Sunil Kumar, Staff 
Car Driver, Shri Ram Dhan Sharma, Technical Assistant, Shri Maninath Gope, MTS,  
Shri Piar Chand, MTS, Shri Sukanta Kumar Kabiraj, Technical Assistant, Shri Mangi Singh Laitha 
Ngbam, MTS, Shri Champia Jareya, Assistant Technician, Shri Shahdeo Lal Bhola Nath, Technical 
Assistant, Shri Shiv Kumar Singh, Suptd.(Admin) and Shri Kumar Swamy G., Staff Car Driver have 
superannuated during the year 2018-19.
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1-	 laiUu vuqlU/kku ,oa fodkl ifj;kstuk,¡@dk;Z ;kstuk,¡ 

	 R&D PROJECTS / PROGRAMMES OF WORK CONCLUDED

1.1	 ifj;kstuk / Projects 

1-1-1	 çkdfrd iqutZuu fof/k;ksa ds ek/;e ls vkU/kz çns'k esa ,UFkhfj;k ekbfyêk Mh- dh vkU/kzk yksdy 
ikfj&çtkfr dk laj{k.k

	 CONSERVATION OF ANDHRA LOCAL ECORACE OF ANTHERAEA MYLITTA 
D. THROUGH NATURAL REGENERATION METHODS IN ANDHRA PRADESH 
(AIB-4706) 

ds-oh- lR;ukjk;.k jko
K.V. Satyanarayana Rao

bl ifj;kstuk dks vka/kzk yksdy ikfj&iztkfr ds laj{k.k ds mn~ns”; ls fy;k x;k rkfd 
ikfj&iztkfr izkd`frd :Ik ls vius gh vf/kokl ij laj{k.kk/khu izxqf.kr gks vkSj leqnk; fodkl gsrq 
LFkkuh; fuokfl;ksa ds chp tkx:drk iSnk dh tk ldsA

To conserve the Andhra Local eco-race, this project was taken with an objective to multiply 
eco race naturally in its niches under protection and to create awareness among local inhabitants 
for community development.

ifj;kstuk vof/k ds nkSjku rhu Qlyksa esa izksVksdkWy dk ikyu djrs gq, ifj;kstuk {ks= 
esa fofHkUu dhV voLFkk ;Fkk&dksls yVdkuk] pkWdh dhVksa dks NksM+uk] vaMksa dks NksM+uk] ;qfXer ,oa  
vaMiw.kZ eknkvksa dks NksM+us ds dk;Z fd, x,A ;g ns[kk x;k fd lexz NksM+us dh fof/k;ksa esa ls pkWdh 
dhVksa dks NksM+us dh fof/k rnqijkar vaMksa dks NksM+us dh fof/k mRre jgh ¼fp=&1-1½ A o’kZ 2014&15] 
2015&16 o 2016&17 ds nkSjku ifj;kstuk {ks= ls dqy 945] 3205 o 3587 dksls laxzg fd, x,A blds 
vykok izkd`frd :Ik ls la[;k esa o`f) gsrq dqN dksls NksM+ fn, x,A

Release of different insect stages viz, hanging of cocoons, release of chawki worms, release of 
eggs, release of paired and gravid females were carried out in the project area by following protocol 
in all the three crops of the project period. It was observed that release of chawki worms method 
found to be superior over all the releasing methods followed by release of eggs (Fig. 1.1). A total of 
945, 3205 & 3587 no. cocoons were collected from the project area during the years 2014-15, 2015-
16 & 2016-17 respectively besides leaving some of the cocoons for natural proliferation. 

o’kZ 2017&18 ds ckn dhV NksM+us dh lHkh fof/k;ksa dk ikyu djus ds ckotwn Hkh dkQh de 
vkcknh fjdkMZ dh xbZ ¼fp=&1-2½ ftldk dkj.k tyok;q n”kk ;Fkk&dkQh de o’kkZ ,oa lw[kk ekSle] 
vR;f/kd rkieku] iRrksa dh fuEu xq.koRrk o LoLFkkus tyok;q ds dkj.k izkd`frd ijHkf{k;ksa dk xaHkhj 
izdksi jgkA o’kZ 2017&18 ds ckn ckg~; LFkkus dhVikyu n”kk esa blh izdkj dh izo`fRr jgh rFkk fo’kk.kq 
,oa thok.kq jksxksa dk Hkkjh izdksi ik;k x;kA 
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From the year 2017-18 onwards, very less population was recorded (Fig. 1.2) despite 
following all the insect release methods which may be due to change in climatic conditions i.e., 
very poor monsoon and dry weather, very high temperatures, poor quality of leaf and severe attack 
of natural predators under in-situ conditions. Similar trend was also recorded in ex-situ rearing 
conditions 2017-18 onwards and heavy outbreak of viral and bacterial diseases were observed.

izkd`frd :Ik ls mRiUu gksus ds fy, o’kZ 2017&18 ds nkSjku vka/kz izns”k ¼355 ux½ ,oa rsyaxuk 
¼3338 ux½ ds fofHkUu bdksiksdsV~l esa dqy 3693 jks-eq-p- NksM+s x;sA dqN iksdsV~l ;Fkk&eapsfj;y ftyk 
ds ukxkje ,oa bUnkje] Hkwikykikys ftys ds egknsoiqj] okjaxy ftys ds brqjukxjd rFkk vka/kz izns”k 
ds iwohZ xksnkojh ftys ds rsyaxuk ,oa fparwj {ks=ksa esa dkslk fuekZ.k ik;k x;kA r`rh; Qly ds mijkar 
fofHkUu {ks=ksa ;Fkk&eqywx] okjaxy ds iljk] rsyaxuk ds eapsfj;y ftyksa esa vka/kzk yksdy dksls laxzg djus 
gsrq losZ fd;k x;kA ;g ns[kk x;k fd ;|fi rsyaxuk ds fofHkUu bdksiksdsV~l esa dksls ik;s x;s fdUrq 
vf/kdka”k dksls ;wth eD[kh ,oa ihyh eD[kh ls xzLr FksA

In the year 2017-18, during the first crop a total of 3693 dfls were released in different 
ecopockets of AP (355 nos.) and Telangana (3338 nos.) for natural proliferation. Cocoon formation 
was found in some pockets like Nagaram and  Indaram of  Manchiryal Dist., Mahadevpur of 
Bhupalapalle Dist. and Eturnagarm of Warangal Dist., Telangana and Chintoor area of East Godavari 
Dist. of AP. After 3rd crop, Survey was done to collect Andhra local cocoons in different areas 
viz.,  Mulugu, Pasra area of Warangal and Manchiryal districts of Telangana. It was observed that 
although cocoons formation was found in different ecopockets of Telangana, most of the cocoons 
were infested with Uzifly and Yellowfly. 

vka/kzk LFkkuh; ikfj&iztkfr ds ijiks’kh fof”k’Vrk dk v/;;u fd;k x;k vkSj ik;k x;k fd 
ystjLVªksfe;k Lis- ls laxzg fd, x, dksls VfeZusfy;k Lis- dksls dh rqyuk esa vkfFkZd y{k.kksa esa mRre ik;s 
x;sA vkxs ystjLVªksfe;k Lis- ¼lkj.kh&1-1½ ls laxzg fd, x, dksls esa /kkxkdj.k izkpy mRre ik;s x;sA 

Host specificity of Andhra local ecorace was studied and observed that cocoons collecteded 
from Lagerstroemea sp. were found to be superior in economic traits of cocoon over Terminalia 
sp. Further, reeling parameters were also found to be superior in the cocoons collected from 
Lagerstromea sp. (Table.1.1). 

fofHkUu lzksrksa ;Fkk LoLFkkus] ckg~; LFkkus ,oa ifj/kh; d`’kd rFkk 
fufHkUu {ks=ksa ds d`’kdksa ls laxzg fd, x, vka/kzk yksdy ds dkslksa dks ifjj{k.k gsrq yVdk;k x;k rFkk 
csekSle “kyHk fuxZeu dks jksduss ,oa izkd`frd ;qXeu esa o`f) djus gsrq ixksMk esa izlaLdfjr fd, x,A 
lHkh chtkxkj izkpyksa ds lEcU/k esa vU; dh rqyuk esa vka/kzk yksdy ikfj&iztkfr dh mRikndrk ixksMk 
esa csgrj ik;h x;hA ixksMk esa cht dkslksa dk ifjj{k.k ,oa izlaLdj.k ls izkd`frd ;qXeu esa lq/kkj gqvk 
,oa vaMtuu {kerk c<+dj 208 rd gqbZ ¼lkj.kh&1-2½A

Andhra local cocoons from all the sources viz., in-situ, ex-situ and peripheral farmers and 
collection from different areas have been hanged for preservation and processed in the Pagoda 
to increase natural pairing by reducing the unseasonal moth emergence. Productivity of Andhra 
local ecorace was found better in the Pagoda in comparison to other in respect of all grainage  
parameters.  Preservation and processing of seed cocoons in Pagoda improved natural pairing and 
fecundity enhanced up to 208 (Table.1.2)
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Fig. 1.1: Conservation methods adopted and their Impact on Cocoon Yield / Dfl 
of Andhra local ecorace in the Buffer Zone of the Project

Fig. 1.2:  Year-wise collection of Andhra local cocoons in the buffer zone



okf"kZd izfrosnu @ Annual Report 2018-19 __________________________________________________

dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

 _________________________________________________4

Table.1.1:  Comparative performance of Host Plants on the Economic Traits and reelability% 
of Andhra local ecorace

Sl.
No. Host Plant Single 

Cocoonwt (g)
Single Shell 
wt (g) S R% Filament 

Length (m) Denier Yield/1000
Coc. (g)

Reelability
%

01 Lagerstroemea
parviflora 9.750 1.24 12.99 733 9.36 640 37

02 Terminalia
arjuna 7.178 0.832 11.71 651 10.0 480 35

03 Terminalia
tomentosa 8.007 0.914 11.45 698 9.8 480 31

Table. 1.2: Year wise & Crop wise Grainage performance of Andhra local under in situ 
conditions

Year Crop Cocoons preserved/processed dfls obtained Fecundity (range) Cocoon:dfl 

2014-15 

I 1659 136 91-170 12.19:1

II 445 61 128-170 7.29:1

III 630 125 130-176 5.04:1

2015-16 

I 736 121 113-142 6.8:1

II 560 115 99-206 4.86:1

III 1350 358 102-208 3.77:1

2016-17 

I 4885 446 85-132 10.95:1

II 1600 449 194-202 3.56:1

III 2625 660 163-190 3.97:1

2017-18 

I 17269 4250 144-213 4.06:1

II 3385 766 153-182 4.41:1

III 5267 982 172-202 5.36:1

2018-19 

I 789 175  98-189 4.5:1

II 949 225 105-190 4.21:1

III 200 60 152-178 3.33:1

v/;;u dk ifj.kke@fu'd"kZ

	 dhV laj{k.k eqfDRk fof/k esa ls orZeku v/;;u esa ikfj&iztkfr dh mRiknu nj vf/kdre 20-05 
eqDr vaM fof/k esa fjdkMZ dh xbZA
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	 LoLFkkus fLFkfr ds varxZr ixksMk esa lapkfyr chtkxkj esa vka/kzk yksdy ikfj&iztkfr dh  
mRikndrk csgrj ik;h x;hA dkslk jks-eq-p- vuqikr vkSlr 4-74%1 ds lkFk 3-33%1 ls 12-19%1 jgkA

	 vka/kzk yksdy ikfj&iztkfr ekuo gkFkksa ijh{k.kh; ugha gSA vr% bls LoLFkkus lajf{kr fd;k tkuk 
pkfg,A

	 LFkkuh; fuokfl;ksa dks d̀’kd fnol] iz{ks= fnol ,oa fofo/k vU; dk;Zdzeksa ds ek/;e ls tkx:d 
fd;k x;k rkfd os dksj o cQj tksu lss dkslk laxzg u djsaA

	 jkT; js”ke foHkkx ds dehZ tks bl ifj;kstuk ds Hkkxh Hkh gSa] ls vuqjks/k fd;k x;k fd vius 
lapkfyr {ks=ksa esa vka/kzk yksdy dkslksa dh [kjhn@laxzg.k dks mRlkfgr u djsaA

Outcome /Findings of the study

	 Among the insect conservation release methods, present study recorded the highest 
Proliferation rate of ecorace 20.05 in terms of productivity with release of eggs method.

	 Productivity of Andhra local ecorace was observed better in grainage conducted in Pagodas 
rose under in-situ conditions with the cocoon dfl ratio of 3.33:1 to 12.19:1 with an average 
of 4.74:1. 

	 Andhra local ecorace is not amenable to human handling hence, it should be conserved 
in-situ.

	 Local inhabitants were made aware through Farmers’ Day, Field Day and various other 
programmes, not to collect the cocoons from Core & Buffer zones. 

	 DOS officials, who were also  a part of the project have been requested to discourage 
collection / procurement of Andhra local cocoons in their area of operations. 

1-1-2 	 mM+hlk esa rlj ikfj&iztkfr;ksa ds laj{k.k dh fLFkfr dk ewY;kadu ,oa laj{k.k {ks=ksa esa vkuqoaf'kd 
fofo/krk dk fp=.k lfgr oxhZdj.k 

	 ASSESSMENT OF CONSERVATION STATUS OF TASAR ECORACES IN ODISHA 
AND THEIR CHARACTERIZATION INCLUDING GENETIC DIVERSITY FOR 
DELINEATION OF CONSERVATION AREAS (AIB-4709)

ih-ds-dj 
P. K. Kar

Hkkoh laj{k.k dk;Zuhfr dh ;kstuk rS;kj djus rFkk vksfM”kk esa fo|eku rlj js”kedhV thuh; 
lalk/ku ds ewY;kadu ,oa orZeku vkcknh esa ifjofrZrk foLrkj rFkk rlj thuh; lalk/kuksa dk MkVkcsl 
rS;kj djus gsrq ;g ifj;kstuk yh xbZA  

To plan the future conservation strategies, the project was taken to assess the tasar silkworm 
genetic resources existing in Odisha with extent of variability in existing populations and also to 
generate a database of the tasar genetic resources.
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vksfM”kk ds e;wjHkat] D;ksa>j] lqUnjx<+] Vsdkuy] uqvkikM+k] xtifr] uojaxiqj ,oa da/keky ftys 
ds vNwrs ou {ks=ksa dk losZ{k.k fd;k x;k ftlesasa dqy 48 LFky “kkfey gSaA oU; rlj js”ke ds ckjg 
vkcknh@ikfj&iztkfr;ksa ds losZ{k.k fd, x, ftlesa pkj u;s Fks ftldk iwoZ esa o.kZu ugha ik;k x;k 
¼lkj.kh&1-3½A rlj HkksT; ikS/kksa dh vkòfRr fjdkMZ dh xbZA ,d ftys uqvkikM+k dks NksM+dj vlku ds 
NqViqV forj.k ds lkFk izeq[k HkksT; ikS/kk ¼78&85%½ 'kksfj;k jkscsLVk ¼lky½ FkkA uqvkikM+k ds ou {ks=ksa esa 
ystLVªksfe;k ikohZQ~yksjk dh iz/kkurk jgh mlds ckn lktk ¼Vh- vykVk½ ,oa ,uksftll ysfVQksfy;k ¼/kujk½ ik;k 
x;k tcfd lky ux.; FkkA vf/kdka”k dksls ystjLVªksfe;k vFkok fl)k ij ik;s x;s ftls LFkkuh; :Ik ls 
lsUuk dgk tkrk gSA fofHkUu bdkikWdsVl esa oU; vkckfn;ksa ds thoupdz dh vof/k fjdkMZ dh x;hA ènk 
ds izdkj esa varj vFkkZr~ yky ySVsjkbV ls nkseV ,oa e/;e dkyh rFkk ih,p dk Lrj 5-4 ls 6-1 dk ns[kk 
x;kA ènk ukbVªkstu] QkLQksjl ,oa iksVkf”k;e dh ek=k e/;e ls mPp lhek esa FksA 

Survey was conducted in unexplored forest areas of Mayurbhanj, Keonjhar, Sundergarh, 
Dhenkanal, Nuapada, Gajapati, Nabarangpur and Kandhamal districts of Odisha covering a total of 
48 sites. Twelve populations/ecoraces of wild tasar silkworm were surveyed out of which four were 
new and not described earlier (Table 1.3). Tasar host plant frequency was recorded. The major host 
plant (78 - 85%) was Shorea robusta (Sal) with sporadic distribution of Asan except one district i.e. 
Nuapada. In forest areas of Nuapada, Lagerstroemia parviflora dominated followed by Saja (T. alata) 
and Anogeisus latifolia (Dhanra) whereas Sal was nil or negligible. Most of the cocoons were found 
on Lagerstroemia or Sidha, locally called as Senna. The life cycle period of wild populations in 
different ecopockets were recorded. Soil type was also varied i.e. red laterite to loamy and medium 
black with variation in pH from 5.4 to 6.1. Soil nitrogen, phosphorus and potassium content were 
in moderate to high range.

oU; dkslksa dk ek=kRed y{k.kksa ;Fkk vk;ru] yEckbZ] pkSM+kbZ] rlj dkslk MaBy dh yEckbZ] 
dkslk Hkkj] dop Hkkj ,oa dop vuqikr ds vk/kkj ij ewY;kadu fd;k x;k ¼lkj.kh&1-4½A fleyhiky 
¼ds”kfMgk] dsUnqft;kuh½ ds mPp v{kka”k okys {ks=ksa esa laxzg fd, x, dksls esa vf/kdre eku ns[ks x;s 
tcfd uqvkikM+k {ks= ¼vxzsu] dkseuk] y[kuk½ esa U;wure eku ns[ks x;sA e;wjHkat ds lqyhikM+k ,oa xtifr 
ds vnok ds dksls ek/;e eku ds FksA lHkh dkslk y{k.kksa ¼,uksok]  P<0.01 ls 0.001½ esa O;kid varj FkkA 
dkslk vk;ru jsat 17 lhlh ¼vxzsu] dkseuk½ ls 39 lhlh ¼ds”kfMgk½ jgkA dkslk jax esa varj ik;k x;k 
tgk¡ dkys&Hkwjs] Hkwjs ,oa ihys dksls Øe”k% 52%] 28% ,oa 20% jgsA 

The wild cocoons were evaluated for quantitative traits viz. volume, length, breadth, 
peduncle length, cocoon weight, shell weight and shell ratio (Table 1.4). Cocoons collected from 
high altitude area of Simlipal (e.g. Keshdiha, Kendujiani) were having maximum values for all the 
traits whereas those from Nuapada area (Agren, Komna, Lakhna) had the lowest values. Cocoons 
from Suliapada of Mayurbhanj and Adava of Gajapati had the intermediate values. Wide range of 
variation existed in all the cocoon traits (ANOVA, P<0.01 to 0.001). Cocoon volume ranged from 
17cc (Agren, Komna) to 39cc (Keshdiha). Variation in cocoon colour was observed where blackish 
grey, grey and yellow cocoons were 52%, 28%, and 20% respectively. 

laxzg fd, x, dkslksa dks chtkxj y{k.kksa ;Fkk&”kyHk fuxZeu] ;qXeu O;ogkj ,oa vaMtuu {kerk 
ds ewY;kadu gsrq j[kk x;kA  chtkxkj vof/k dkQh vf/kd Fkh ftlls can voLFkk esa ;qXeu ux.; 
jgkA uqvkikM+k ds dkslksa esa fnlEcj ds rnqijkar ekpZ ds nkSjku vf/kdre fuxZeu fjdkMZ fd;k x;kA 
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vf/kdre vaMtuu {kerk tkVk ¼388½ ,oa U;wure vxzsu ¼dkseuk½ ¼235½ vkcknh esa fjdkMZ fd;k x;kA 
ckg~; LFkkus ih<+h dk j[kj[kko djuk laHko ugha gqvkA

Collected cocoons were kept for evaluation of grainage traits viz. moth emergence, coupling 
behaviour and fecundity. The grainage span was found to be very long with negligible coupling 
in captivity. In case of the cocoons from Nuapada, maximum emergence was recorded during 
December followed by March. Maximum fecundity was recorded in Jata (388) and minimum in 
Agren (Komna) population (235). It was not possible to maintain generation ex situ. 

lHkh laxzfgr ikfj&iztkfr;ksa@vkckfn;ksa ds “kyHk lajpuk fodkl dk fo”ys’k.k ukS izkpyksa 
;Fkk&”kyHk Hkkj] vxz ia[k yEckbZ] i”p ia[k yEckbZ] vxz ia[k pkSM+kbZ] i”p ia[k pkSM+kbZ] “kjhj yEckbZ] 
“kjhj pkSM+kbZ] vxz ia[k ,oa i”p ia[k dk {ks=Qy esa fu’ikfnr fd;k x;k ¼lkj.kh&1-5½A lHkh y{k.kksa esa 
,uksok esa vf/kdre egRoiw.kZ varj ¼P<0.01 ls 0.001½ fo|eku FkkA lcls NksVk “kyHk uqvkikM+k {ks= esa 
tcfd lcls cM+s “kyHk e;wjHkat ds ds”kfMgk {ks= esa FksA

Moth morphometric analysis of all the collected ecoraces/populations was carried out for 
nine parameters viz. Moth weight, forewing length, hind wing length, forewing breadth, hind wing 
breadth, body length, body breadth, area of fore wing and hind wing (Table 1.5). ANOVA revealed 
highly significant variation existed among all the traits (P < 0.01 to 0.001). Smallest moths were 
from Nuapada areas where the biggest moths from Keshdiha area of Mayurbhanj. 

laxzfgr oU; vkckfn;ksa@ikfj&iztkfr;ksa ds js”ke izkS|ksfxdh; y{k.kksa ds Hkh ewY;kadu fd, x, 
¼lkj.kh&1-6½A ds”kfMgk dk tkVk ikfj&iztkfr rarq yEckbZ ¼1958 eh-½ ,oa ,uch,Q,y ¼355 eh-½ esa lcls 
cf<+;k ,oa tcfd vMkck vkcknh lcls de ¼604 eh-½ FkhA js”ke izkS|ksfxdh; y{k.kksa ¼P<0.01 ls 0.001½ ds 
varj dh O;kid lhek fjdkMZ dh xbZA /kkxkdj.k {kerk rFkk js”ke izkfIr izfr”kr Hkh yxHkx leku FkhA

The silk technological traits of the collected wild populations/ecoraces were also evaluated 
(Table 1.6). Jata ecorace of Keshdiha topped the table for filament length (1958 m) and NBFL (355m) 
while Adaba populations had the lowest (604m). Wide range of variation was recorded for silk 
technological traits (P<0.05 to 0.001). Reelability was almost at par so also the silk recovery percentage.

lHkh loZsf{kr ikfj&iztkfr;ksa@vkcknh dk HkkSfrd ekufp= ¼eSi½ rS;kj fd;k x;kA vksfM”kk 
jkT; esa LFkkfud forj.k dks le>us rFkk oU; js”kedhV vkcknh gksus dh laHkkouk,¡ O;Dr djus ds fy,  
HkkSxksfyd lwpuk iz.kkyh ¼thvkbZ,l½ rFkk eSDlhee buVªksih ¼esDlsaV½ ekWMfyax dk iz;ksx fjeksV lsaflax 
MkVk ds lg;ksx ls fd;k x;kA izkfIr ds fpfUgr LFkyksa ds fy, x, okrkoj.kh; ifjorZdksa ds lkFk 
rqyuk dj iwokZuqeku ekufp= rS;kj fd;k x;k ¼fp=&1-3½A iwokZuqekfud forj.k ekufp= e;wjHkat ds 
fleyhiky {ks= dks Li’V :Ik ls vksfM”kk dk oU; ikfj&iztkfr dk dsUnz n”kkZrk gSA

The physical map of all surveyed ecoraces/population was prepared. Further, to understand the 
spatial distribution and predicting the probability of occurrence of wild tasar populations in Odisha, 
Geographic Information Systems (GIS) and Maximum entropy (Maxent) modeling were used with 
support from Remote Sensing data. The predictive map was derived by comparing identified pockets 
of occurrence with derived environmental variables (Fig.1.3). The predictive distribution map clearly 
shows Similipal region of Mayurbhanj as the centre of wild ecoraces in Odisha. 
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36 LFkyksa ds forj.k ds lkFk e;wjHkat ds fy, eSDlsaV fo”ys’k.k fd, x, ftlesa mn~?kkfVr gqvk 
fd fleyhiky dk if”peh] nf{k.kh ,oa e/; Hkkx oU; rlj ds fy, lcls vf/kd vuqdwy gS tcfd 
mRrjh ,oa iwohZ Hkkxksa esa izkd`frd okl dh {kfr dh vfHko`fRr gSA

Maxtent analysis was further applied for Mayurbhanj with distribution of 36 locations 
which revealed that western, southern and central zones of Similipal is most congenial for wild 
tasar whereas there is tendency of habitat loss in northern and eastern zones.

v/;;u ds ifj.kke ,oa mi;ksfxrk 

	 D;ksa>j ds c/kZuk ou {ks= esa >ka>h dkslksa ds lrr~ laj{k.k gsrq LFkkuh; ou lqj{kk lfefr dks voxr 
djk;k x;kA losZ{k.k fd, x, ikfj&iztkfr@vkckfn;ksa dks LFkkuh; laj{k.k lewg ds ek/;e ls 
lajf{kr@lqjf{kr fd;k tk ldrk gSA

	 orZeku v/;;u ls ;g ik;k x;k fd tkVk ikfj&iztkfr esa mPprj vaMtuu {kerk ds vykok 
dkslksRrj y{k.kksa ds ekeys esa vlhe laHkkouk,¡ gSaA vr% ^^vksfM”kk ds e;wjHkat ftys esa rlj  
js”kedhV dh tkVk ikfj&iztkfr dh lrr~ mi;ksfxrk ,oa laj{k.k** “kh’kZd ij ,d ifj;sktuk rS;kj 
dh xbZ ,oa oL=] gLrdj?kk ,oa gLrf”kYi foHkkx] vksfM”kk dks dk;kZUo;u gsrq izLrqr dh xbZA

	 vksfM”kk ds oU; rlj js”kedhV thu lalk/kuksa ds laj{k.k gsrq vko”;d dne mBkus ds fy, 
ifj;kstuk ds fu’d’kZ ,oa iwokZuqekfud ekufp= ds lkFk MkVkcsl vR;f/kd lgk;d gks ldrs gSaA

Outcome/Utility of the study

	 In Bardhana forest area of Keonjhar, local Van Suraksha Samittee has been sensitized for 
sustainable conservation of Jhanjhi cocoons. The surveyed ecoraces/ populations may also 
be conserved/protected through local conservation group approach.

	 It was observed during the study that Jata eorace has great potential in terms of higher 
fecundity as well as post cocoon traits as revealed from the present study. Hence, a project 
entitled “Conservation and sustainable utilization of Jata ecorace of tasar silkworm in 
Mayurbhanj district of Odisha” was prepared and submitted to Dept of Textiles, Handlooms 
and Handicrafts, Odisha for implementation.

	 The findings of the project and the predictive map along with data base can be of immense 
help for taking necessary steps towards conservation of wild tasar silkworm genetic 
resources of Odisha.
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Table 1.3: Populations/ecoraces of wild tasar silkworm surveyed

Sl 
No Place District Ecorace Status Behaviour Host plant Latitude

(0N)
Longitude
(0E)

Altitude
(m)

1 Kankadahada Dhenkanal Unnamed Available BV Shorea robusta 20.9760 85.5496 123

2 Adaba Gajapati Adaba Scarce BV/TV Mixed 19.4772 84.1878 595

3 Bimlagarh Sundergarh Nalia Available BV S. robusta 22.0146 85.1124 513

4 Bardhana Keonjhar Modal Scarce BV/TV S. robusta 21.8842 85.7503 391

5 Sirisapal Keonjhar Modal Available BV S. robusta 20.0705 86.3969 372

6 Benamunda Keonjhar Modal Scarce BV S. robusta 21.3338 85.4506 218

7 Jirang Keonjhar Modal Scarce BV S. robusta 21.1872 85.5431 138

8 Keshdiha Mayurbhanj Jata Scarce Uni/BV S.
robusta 21.5523 86.2513 496

9 Satkosia Mayurbhanj Modal Scarce BV S. robusta 21.3658 86.1678 237

10 Suliapada Mayurbhanj Unnamed Available BV/TV Mixed 22.0213 86.9876 77

11 Lakhna Nuapada Unnamed Scarce TV Lagerstroemia 20.7240 82.6675 273

12 Agren Nuapada Unnamed Scarce TV Lagerstroemia 20.4939 82.6334 262

T.able 1.4: Quantitative cocoon traits of tasar ecoraces/populations

Place Volume 
(cc)

Cocoon 
length
(cm)

Cocoon 
Breadth
(cm)

Peduncle 
length 
(cm)

Cocoon 
weight
(g)

Shell 
weight
(g)

Shell ratio
(%)

Kankadahada 33.32 5.38 3.59 3.40 16.11 3.27 20.26

Adaba 28.10 5.10 3.04 3.78 13.24 2.36 17.97

Bimlagarh 34.70 5.80 3.73 5.61 14.94 3.01 20.46

Bardhana 33.33 5.50 3.56 4.23 15.31 3.23 21.12

Sirisapal 28.63 5.18 3.14 5.24 13.85 2.46 17.91

Benamunda 36.19 5.33 3.47 5.85 15.37 3.21 21.02

Keshdiha 37.50 5.37 3.58 3.32 17.66 3.56 20.20

Satkosia 33.30 5.30 3.40 4.38 14.96 3.33 22.42

Suliapada 25.54 4.82 2.92 3.26 13.50 2.85 21.10

Lakhna 19.69 4.80 2.76 4.93 10.90 2.32 21.27

Agren 18.78 4.71 2.56 4.84 10.11 2.12 21.09

F value 13.321 5.872 6.853 2.345 9.225 4.631 2.316

P 0.001 0.001 0.001 0.01 0.001 0.001 0.01
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Table 1.5: Quantitative moth traits of collected populations/ecoraces

Place/
Population 

Moth
Weight
(g) 

Wing
length
(fore
wing)
(cm) 

Wing
length
(hind
wing)
(cm) 

Wing
breadth
(fore
wing)
(cm) 

Wing
breadth
(hind
wing)
(cm) 

Body
Length
(cm) 

Body
Breadth
(cm) 

Area of
Fore
wing
(sq.mm) 

Area of
Hind
wing
(sq.mm) 

Kankadahada 4.14 7.03 5.98 5.43 4.77 4.95 2.39 1890 1578

Adaba 4.06 6.50 4.95 4.98 4.34 4.64 2.42 1570 1409

Bimlagarh 4.51 7.86 5.85 6.39 5.10 5.75 2.86 1945 1667

Bardhana 4.44 7.79 5.89 5.85 4.60 5.30 2.63 1888 1535

Sirisapal 3.79 7.14 5.68 5.33 4.61 4.67 2.24 1805 1474

Benamunda 4.13 7.75 5.68 5.90 4.86 5.31 2.57 2010 1622

Keshdiha 4.80 8.75 6.05 6.59 5.18 5.49 2.72 2139 1713

Satkosia 4.31 8.09 5.70 5.85 4.43 5.22 2.51 1885 1515

Suliapada 3.76 7.00 5.39 5.81 4.89 5.28 2.44 1820 1574

Lakhna 3.14 6.42 4.72 4.82 4.43 4.38 2.12 1605 1372

Agren 3.28 6.49 4.98 4.88 4.11 4.42 1.99 1604 1378

F value 8.233 5.225 4.221 5.387 3.522 8.324 3.165 8.335 2.234

P 0.001 0.001 0.01 0.01 0.01 0.001 0.01 0.001 0.01

Table 1.6: Silk technological traits of collected populations/ecoraces from Odisha

Place Ecorace Filament length (m) NBFL (m) Denier Reelability (%) Raw silk recovery (%)

Kankadahada Unnamed 1350 205 11.5 36.0 61

Adaba Adaba 604 195 11.9 35.7 64

Bimlagarh Nalia ND ND ND ND ND

Bardhana Modal 1558 205 12.0 36.5 68

Sirisapal Modal ND ND ND ND ND

Benamunda Modal 1450 215 11.0 38.5 65

Jirang Modal 1505 198 11.0 34.0 61

Keshdiha Jata 1958 355 12 38.3 60

Satkosia Modal 1845 205 11.5 37.0 63

Suliapada Unnamed 1225 225 11.5 36.5 60

Lakhna Unnamed ND ND ND ND ND

Agren Unnamed 965 215 11.0 38.0 68

F value 5.225 3.118 2.045 - -

P 0.001 0.01 0.05 - -
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Fig. 1.3: Predictive map of wild tasar silkworm distribution in Odisha based on Maxent analysis

1-1-3	 rlj lao/kZu esa bdsU;weksukbM okLi] tSaFkksfiIyk ihM+d ds ekSleh izdksi] tSfodh ,oa izcU/ku 
ij v/;;u 

	 STUDIES ON THE SEASONAL INCIDENCE, BIOLOGY AND MANAGEMENT OF 
YELLOW FLY, XANTHOPIMPLA PEDATOR IN TASAR CULTIVATION (ARE- 4710)

ftrsUnz flag ,oa fo'kky feRry 
Jitendra Singh and Vishal Mittal

Infestation of Yellow fly, Xanthopimpla pedator in tasar silkworm 

ihyh eD[kh ds izdksi dk ewY;kadu djus ds fy, rlj mRiknd {ks=ksa dk losZ{k.k fd;k x;kA 
losZf{kr {ks=ksa esa v{kka”k jsat 17-2563º ls 21-1750º mRrj ,oa ns”kkUrj jsat 79-6558º ls 87-6186º iwjc 
ds chp jgkA 

Survey was conducted to assess the yellow fly infestation in tasar growing areas. The surveyed 
areas fall between the latitude range of 17.2563o to 21.1750oN and longitude range of 79.6558o to 
87.6186oE. 

o’kZ 2016&17 ,oa 2017&18 esa fd, x, losZ{k.k esa fpUuwj] rsyaxuk esa ihyh eD[kh dk izdksi 
vf/kdre ¼5&18%½ ns[kk x;k tcfd >kj[k.M esa lcls de ¼0&1%½ izdksi ik;k x;k ¼lkj.kh&1-7½A

The highest yellow fly infestation was observed in Chennur, Telangana (5-18%) whereas 
lowest infestation was observed in Jharkhand (0-1%) during the survey conducted in the years 
2016-17 and 2017-18 (Table 1.7). 
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tSaFkksfiaIyk ihM+d ds izdksi dh vf/kdrk vxz ifj;kstuk dsUnz [kjlok¡] pkbZcklk] nscjklkbZ] 
gkVxEgfj;k] uksvkeqaMh] pdz/kjiqj] xksbydsjk] dkaBhdqaM ,oa HkjHkfj;k esa <1%  fjdkMZ fd, x,A ihyh 
eD[kh dk izdksi rsyaxuk] vksfM”kk] NRrhlx<+] egjk’Vª ,oa e/; izns”k esa vf/kd ik;k x;kA bldk 
,d dkj.k gks ldrk gS fd ;s izns”k f=zizt {ks= esa iM+rs gSa rFkk ikfjfLFkfrd dkjd ihyh eD[kh ds 
fy, mi;qDr Fks tcfd >kj[k.M f}izt {ks= esa iM+rk gS ,oa ikfjfLFkfrd dkjd ihM+d ds fuxZeu ,oa  
izxq.ku ds fy, mi;qDr ugha FksA 

Severity of Xanthopimpla pedator at PPC, Kharsawan, Chaibasa, Debrasai, Hatgamaria, 
Noamundi, Chakradharpur, Goelkera, Kathikund and Bharbharia were recorded <1%. The 
infestation of yellow fly was high in Telangana, Odisha Chhattisgarh, Maharashtra and Andhra 
Pradesh, it might be due to the reason that these areas fall in TV zone and ecological factors were 
suitable for yellow fly whereas Jharkhand is in BV zone and ecological factors were not suitable for 
emergence and multiplication of pest. 

,Dl fiMsVj ds thoupdz v/;;u ds nkSjku ;g ik;k x;k fd ,Dl fiMsVj iw.kZ :ikarjh gS vkSj 
viuk thoupdz prqfueksZdh ds :Ik esa iw.kZ djrk gSA js”kedhV I;wik ds Hkhrj ,Dl fiMsVj ds fodklkRed 
voLFkk dk Hkh v/;;u fd;k x;k ¼fp=&1-4½A rlj js”kedhV ds csekSle ¼vkWQ lhtu½ ds nkSjku tSaFkks-
fiaIyk ihM+d dh mRRkjthfork ,oa izxq.ku gsrq fodYi ijiks’kh dh igpku djus gsrq losZ{k.k fd;k x;kA 
losZ{k.k esa cq-ch-iz-o iz-ds-] fpUuwj esa ihyh eD[kh ds f}rh;d ijiks’kh ds :Ik esa ewu eksFk dh igpku dh 
xbZA rFkkfi dksbZ izkd`frd “k=q ugha ik;k x;kA 

During the life cycle study of X. pedator, it was observed that X. pedator is holometabolous 
and completes its life cycle as tetra-moulter. Developmental stages of X. pedator inside silkworm 
pupae were also observed (Fig.1.4). Survey was conducted for identifying the alternate host of 
Xanthopimpla pedator during off season of tasar silkworm for its  survival and multiplication. In the 
survey Moon moth was identified as secondary host of yellow fly at BSM&TC, Chennure. However, 
no natural enemy was observed. 

jk’Vªh; jklk;fud iz;ksx”kkyk] iq.ks esa oksykVkby laxzg] jklk;fud igpku ,oa ,aVsuy bZ,th ,oa 
vksyQsDVksehVj ds }kjk izfrfdz;k ds v/;;u fd, x,A rlj fMEHkdksa dh HkkstukoLFkk ,oa dkslk cukus 
dh voLFkk ds nkSjku oksykVkbYl dk fnu ,oa jkr esa laxzg fd;k x;k rFkk bls &80 fMxzh lsaVhxzsV 
ij HkaMkfjr fd;k x;kA flj&ry ls uewuk ,d= fd;k x;k ftlesa jklk;fud nzO;ksa dk feJ.k gksrk 
gS ,oa igpku ds iwoZ bls vyx fd;k x;kA thlh,e,l ls la;qDr :Ik ls ,dy nzO; dks thlh ds  
}kjk vyx fd;k x;k ,oa ekl LisDVªksehsVj }kjk bldh igpku dj buds ekl LisDVªksehfVªd fQaxj 
fizaV ls budh rqyuk dh xbZA 

Volatile collection, chemical identification and antennal response with EAG and olfactometer 
study were done at NCL, Pune. Volatiles were collected from feeding and spinning stages of tasar 
larvae during day and night time and it was stored at -80oC. Sample was collected from headspace 
which contains a mixture of chemical substances and was separated before identification. By 
combining GC-MS, single substances were separated by GC and identified by MS to compare their 
mass spectrometric fingerprint.
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xSl dzkseSVksxzkQh&byDVªks ,aVsuksxzke fMVsD'ku dk mi;ksx djds ,aVhuk dh izfrfdz;k dk v/;;u 
fd;k x;kA xSl dzkseksVksxzkQh bysDVªks ,afVuksxzke fMVsD”ku ¼thlh&bZ,Mh½ dk mi;ksx tfVy ok’i”khy 
feJ.k dks vyx djus vkSj lkFk gh dhV ds ,aVhuk }kjk igpkus tkus okys ok’Ik”khy ;kSfxdksa dh 
f”kuk[r ds fy, fd;k x;kA 

Antennal response was studied using Gas Chromatography-Electro Antennogram 
Detection. GC-EAD was used to separate complex volatile mixtures and simultaneous identification 
of volatiles compound perceived by the insect antennae. 

,ysDVªks ,afVuksxzke dks bLrseky djds rhu izfrd`fr;ksa lfgr 54 jlk;uksa ds pkj fHkUu lkanzrk 
Lrjksa ¼0-1] 1-0] 5-0] 10-0 µ lt/l½ ij ihyh eD[kh ds ,aVsuy fjLikWUl dk ewY;kadu fd;k x;k 
¼lkj.kh&1-8½A ihyh eD[kh us mYys[kuh; :Ik ls 20 jlk;uksa ds lkFk izfrfdz;k nhA iz;ksx dks mDRk 20 
jlk;uksa ds lkFk iqu% nqgjk;k x;kA 

Yellow fly antennal responses were assessed with 54 chemicals (Table 1.8) at four different 
concentration levels (0.1, 1.0, 5.0 & 10.0 µl/l) and three replications by using Electro-Antennography 
(EAG). Yellow fly had significantly responded with more than 20 chemicals. The experiment was 
repeated with the above screened 20 chemicals. 

,ulh,y] iq.ks dh iz;ksx”kkyk ¼fp=&1-5½ esa vksyQsDVksehVj dk mi;ksx djrs gq, ,Dl fiMsVj  dh 
;kSfxdksa ds izfrfdz;k dks tkuus gsrq bu chl jlk;uksa esa lkr jlk;u ;Fkk vkDVsu&3&vy isaVkMsdsuksbd 
,lhM] 2&esFkkbyQsuy] 4&esFkkbyQsuy] ,y&flVªwykbu] vkDVsuy ,oa fyeksfuu igpku fd, x,A

Among these 20 chemicals, Seven chemical compounds viz., Octen-3-ol,  Pentadecanoic 
acid, 2-Methylphenol, 4-Methylphenol, L-Citrulline, Octanol and Limonin were identified to elicit 
the response of X. pedator by using Olfactometer in NCL, Pune laboratory (Fig. 1.5).

{ks-js-m-v-ds- o cq-ch-iz- o iz-ds-] HkaMkjk ¼egkjk’Vª½] cq-ch-iz-o iz-ds-] fpUuwj ¼rsyaxkuk½]  {ks-js-m-v-ds- 
o cq-ch-iz- o iz-ds-] ckjhink] cq-ch-iz- o iz-dss] [kjlok¡] cq-ch-iz- o iz-ds-]ikyh ls tSaFkksfiaIyk ,d= fd, x, 
rFkk oxhZd`r v/;;u gsrq ifjjf{kr fd, x,A blds mijkar jk’Vªh; iqlk laxzg.k] dhV foKku izHkkx] 
vkbZ,vkjvkbZ] ubZ fnYyh dh lgk;rk ls bldh igpku dh xbZA lHkh taSFkksfiaIyk dh tkfr tSaFkksfiaIyk 
fiMsVj] oa”k&,dU;weksfufM ds :Ik esa igpku fd, x,A

Xanthopimpla spp. were collected from RSRS & BSM&TC, Bhandara (Maharashtra), 
BSM&TC, Chenur (Telangana), RSRS & BSMTC, Baripada, BSM&TC, Kharsawn, BSM&TC, Pali 
and preserved for taxonomic studies followed by identification with the help of National Pusa 
Collection, Division of Entomology, IARI, New Delhi. All Xanthopimpla spp were identified as  
Xanthopimpla pedator, family – Ichneumonidae.
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Table 1.7: Infestation of yellow fly in tasar growing areas during 2016-17 and 2017-18

Sr. No. States Centers Infestation range (%)

1 Jharkhand CTR&TI, Ranchi   0- 0.5

BSM&TC, Kharsawan 0 -1

BSM&TC, Kathikund 0-1

BSM&TC, Madhupur 0 -1

PPC, Kharsawan <1

PPC, Chaibasa <1

PPC, Debrasai <1

PPC, Hatgamaria <1

PPC, Noamundi <1

PPC, Chakradharpur <1

PPC, Bharbharia <1

PPC, Kathikund <1

PPC, Goelkera <1

2 Odisha BSM&TC, Baripada 0-2

BSM&TC, Keonjhar 0-3

BSM&TC, Sundergarh 0- 15

BSMTC, Nabarangpur 0- 4 

RSRS, Baripada 0-2

3 Chhattisgarh BSMTC, Bilaspur 0- 6

CTSSS, Kota 0-1

BSMTC, Pali 0-5

BSMTC, Ambikapur 0-2

BSMTC, Boidadar 0-2

BSMTC, Baster 0-12

4 Maharashtra BSM&TC, Bhandara 0-10

RSRS, Bhandara 0-5

5 Telengana BSMTC, Chinoor 0-18

Andhra Pradesh BSMTC, R.C Varam 0-10

Madhya Pradesh BSMTC, Balaghat 0-2

6 West Bengal BSMTC, Patel Nagar 0-2
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Table 1.8: Prominent chemical in tasar food plants, feeding and spinning worms for EAG 
study.

Chemical No. Chemicals Chemical No. Chemicals 

1 Trans-2-hexanal 31 3-Hydroxy-2-butanone

2 Trans-2-hexen-1-ol 32 Benzaldehyde

3 1-hexenol (hexyl alcohol) 33 Noranaldehyde

4 Cis-3-hexen-1-al 34 Citral

6 Hexyl acetate 41 Phytol

9 Heptanoic acid 43 4-ethyl phenol (coagulated)

10 Hexanoic acid 44 Ethyl benzoate

11 Butyric acid 45 Cis- Jasmone

12 Nonanoic acid 48 Geranial

13 Octanoic acid 49 Geranyl acetate

14 Undecanoic acid 50 Farnesol (mixture of isomer)

15 Decanoic acid 51 β- Citronellol

16 Acetic acid 52 β- Citronellal

17 Pentadecanoic acid 53 Indole

18 1-Pentanol 54 Alpha –pinene

19 1-octene-3-ol 55 Phenythyl alcohol

20 Benzyl alcohol 56 Heptane

21 1- Heptanol 57 3-methyl phenol

22 1-Hepten-3-ol 58 Alpha Humlene

23 3- Methyl butanol 59 2-methyl phenol

24 1-Dodecanol 60 4-methyl phenol

25 6-methyl-5-hepten-2-one 74 Acetaldehyde

26 2-Nonanone 75 S(-)- Limonene

27 2- Heptanone 76 (1S)-(-)-β-pinene

28 2-Pentanone 77 (±) Linalool

29 2,3-Butanedione 79 Eucalyptol

30 Acetophenone 80 r- Terpinene
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Fig.1.4: Developmental stages of X. pedator inside silkworm pupae

Fig. 1.5:  Antennal Response of tasar silkmoth towards various chemicals in EAG study
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1-1-4	 rlj HkksT; ikS/kksa dks {kfr igqapkus okys xkWy Q~ykbZ] Vªk;kstk Q~yspsjh ekbuj 
ds fu;a=.k esa p;fur dhVuk'kdksa dh izHkkfork 

	 EFFICACY OF SELECTED INSECTICIDES IN CONTROLLING THE GALL 
FLY, TRIOZA FLETCHERI MINOR INFESTING TASAR HOST PLANTS 
(PRE-4720)

fo'kky feRry ,oa ftrsUnz flag 
Vishal Mittal and Jitendra Singh

gky ds o’kksZa esa ;g ns[kk x;k gS fd xkWy Q~ykbZ ds fu;a=.k esa MkbeFkks,V dk mi;ksx izHkko 
ugha n”kkZ jgkA pw¡fd ihM+d ukf”k;ksa dk ckj&ckj mi;ksx djus ls dhVksa esa izfrjks/k dk fodkl gksrk 
gSA vr% xkWy Q~ykbZ ds izcU/ku gsrq izHkkoh dhVukf”k;ksa dh igpku djuk vko”;d FkkA mi;qZDRk ds 
vkyksd esa xkWy Q~ykbZ ds fy, p;fur dhVuk”kdksa dh izHkko dk v/;;u djus ds fy, gh orZeku 
ifj;kstuk yh xbZA

In recent years it was observed that use of Dimethoate is not showing effectiveness in 
controlling the gall fly as the insects develop resistance to repeated use of pesticides. There was 
necessity to identify the effective insecticide for management of gall fly. In the backdrop of the 
above the present project was taken to study the effectiveness of selected insecticides against the 
gall fly.

rlj HkksT; ikS/kk esa xkWy dhV fu;a=.k gsrq ikS/kk vk/kkfjr rhu ouLifr;ksa ,oa rhu uohu  
dhVukf”k;ksa dk p;u fd;k x;kA bu lHkh jlk;uksa dk p;u lfdax isLV ds izcU/ku gsrq d`f’k ,oa ou 
ikS/kksa ikfjfLFkfrd ra= esas izHkkfodrk vk/kkj ij fd;k x;kA rlj HkksT; ikS/kksa esa xkWy dhV ds izHkkoh 
izcU/ku gsrq lcls mi;qDr dhVuk”kh dh igpku djus rFkk lgh ek=k fu/kkZj.k gsrq p;fur dhVuk”kh 
;Fkk ,sflVkfefizM ¼Vh1½ cqizksfQftu ¼Vh2½] ,FkksQsaizksDl ¼Vh3½ vtknhj[kfru ¼Vh4½ ,oa yslVªk ¼Vh5½ ,oa 
cks;ksfQV&baVSDV ¼Vh6½ dh fofHkUu ek=k ¼de] vuq”kaflr ,oa vf/kd½ esa iz;ksx fd, x, ¼lkj.kh&1-9½A

Three plant based botanicals and three novel insecticides were selected for control of gall 
insect in tasar food plant. All these chemicals were selected based on their efficacy on agriculture 
and forest plant ecosystem for management of sucking pest. Selected insecticides viz., Acetamiprid 
(T1), Buprofezin (T2), Ethofenoprox (T3), Azadirakhtin (T4), Lastraw (T5) and Biofit INTACT 
(T6) were applied in different doses (low, recommneded and high) to identify the most suitable 
insecticide and its dose, for effective management of gall insect in tasar food plants (Table-1.9). 

rlj HkksT; ikS/kk esa xkWy Q~ykbZ Vªk;kstk Q~yspjh ds fu;a=.k esa p;fur dhVuk'kdksa dh izHkkfork % 

rlj HkksT; ikS/kk esa xkWy Q~ykbZ] Vªk;kstk Q~yspjh ekbuj ds izcU/ku gsrq p;fur dhVukf”k;ksa dh 
izHkkfork dk v/;;u fd;k x;kA rlj HkksT; ikS/kk esa xkWy dhV dk ekfld vkSlr mRihM+u c<+rs Øe esa 
;Fkk vizSy ¼0-80%½ < ebZ ¼7-08%½ < twu ¼11-50%½ < tqykbZ ¼16-54%½  Øe”k% ns[kk x;kA xkWYk mRihM+u 
¼%½ 2017 dh rqyuk esa 25-4% ¼U;wure½ Vh1Mh3,l1 ls ¼7 fnu ds varjky esa ,lsVSfefizM 20% 0-4 xzk-@
yhVj dk fNM+dko½ 15-1% ¼vf/kdre½ mipkj Vh5Mh1,l1 ¼,y,lVhvkj,MCY;w 2-5 fe-yh-@yhVj dk 
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fNM+dko lkr fnuksa ds varjky esa½ esa ntZ dh xbZA lexz :Ik ls ;g ns[kk x;k fd fu;a=.k dh rqyuk 
esa lHkh p;fur dhVukf”k;ksa uss xkWy Q~ykbZ dks de djus esa vPNk izn”kZu fd;kA vU; dhVukf”k;ksa dh 
rqyuk esa p;fur dhVukf”k;ksa esa ,lsVSfefizM 20% ,lih us loksZRRke izHkkfor fn[kkbZA rRi”pkr~ mipkj 
Vh1Mh3,l1 ¼2-4%½ bFkksQsusizksDl 10% bZlh mipkj Vh3Mh1,l1 ¼4-4% ½ ,oa cqizksQsftu 25%  ,llh 
mipkj Vh2Mh1,l1 ¼5-8%½ jgk ¼lkj.kh&1-10 ,oa fp=&1-6½A 

Efficacy of selected insecticides in controlling the gall fly, Trioza fletcheri Minor in tasar food 
plant: 

The efficacy of selected insecticides for management of the gall fly, Trioza fletcheri Minor 
in tasar food plant was studied. Monthly mean infestation of gall insect in tasar food plant was 
observed in increasing trends viz., April (0.80%) < May (7.08%) < June (11.50%) < July (16.54) 
respectively. The gall infestation (%) was recorded ranging from 2.4% (minimum) in T1D3S1 
(Acetamiprid 20% 0.4 g/lit sprayed at 7 days interval) to 15.1% (maximum) in treatment T5D1S1 
(LASTRAW 2.5 ml/lit spayed at seven days interval) as compared to control 25.4 % during 2017. 
Overall it was observed that all the selected insecticides exhibited reduction in gall fly infestation 
over control. Among selected insecticides Acetamiprid 20% SP showed the best effectiveness in 
treatment T1D3S1 (2.4%) followed by Ethofenoprox 10% EC in treatment T3D1S1 (4.4%) and 
Buprofezin 25% SC in treatment T2D1S1 (5.8%) over other insecticides (Table-1.10 & Fig 1.6).

js'ke dhVikyu ,oa blds ekud ij fofHkUu lkanzrkvksa ds p;fur dhVukf'k;ksa dk izHkko % 

	fofHkUu lkanzrkvksa ds pfur dhVukf”k;ksa dk js”ke ikyu ,oa blds dkslk xq.koRrk ,oa ek=k dk 
ewY;kadu fd;k x;kA fu;a=.k ¼27-5 xzk-½ dh rqyuk esa Vh1Mh2,l1 esa vf/kdre vkSlr ,dy fMEHkd 
Hkkj ¼43-85 xzk-½ tcfd Vh4Mh3,l2 esa U;wure fMEHkd Hkkj ¼29-2 xzk-½ ns[kk x;kA fu;a=.k ¼1-7 xzk-½ 
dh rqyuk esa Vh1Mh2,l1] Vh2MhvkbZ,l2 mipkj esa vf/kdre dop Hkkj ¼2-1 xzk-½ tcfd Vh6Mh2,l2 
mipkj esa U;wure ¼1-6 xzk-½ ns[kk x;kA 

fu;a=.k ¼12-0 xzk-½ dh rqyuk esa Vh2Mh3,l1 ,oa Vh5Mh2,l2 mipkj esa vf/kdre dksf”kr Hkkj 
¼12-7 xzk-½ ,oa Vh1Mh3,l2 mipkj esa U;wure ¼10-6 xzk-½ fjdkMZ fd;k x;kA fu;a=.k 13-6 xzk- dh rqyuk 
esa Vh5Mh2,l2 mipkj esa vf/kdre ,dy dkslk Hkkj ¼14-7 xzk-½ tcfd Vh6Mh2,l2 esa U;wure ¼12-3 
xzk-½ ns[kk x;kA fu;a=.k ¼lkj.kh&1-11½ 12-3% dh rqyuk esa Vh1Mh3,l1 esa dop vuqikr vf/kdre 
¼15-9%½ ,oa Vh6Mh3,l1 ,oa Vh6Mh2,l2 esa U;wure ¼12-3%½ jgkA

Effect of selected insecticides of different concentrations on silkworm rearing and its 
parameters: 

	 The effect of selected insecticides of different concentrations on silkworm rearing and 
its cocoon quality and quantity was assessed. Maximum average single larval weight (43.85g) 
was observed  in T1D2S1 whereas minimum larval weight (29.2g) was observed  in T4D3S2 as 
compared to control (27.5g). Maximum shell weight (2.1g) was observed  in treatments T1D1S1, 
T1D2S1, T2D1S2 and minimum (1.6g) in treatment T6D2S2 as compared to control (1.7g). 

Maximum pupal weight (12.7g) was recorded  in treatments T2D3S1 & T5D2S2 and 
minimum (10.6g) was recorded in treatment T1D3S2 as compared to control (12.0g). Maximum 
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Single cocoon weight (14.7g) was observed  in treatment T5D2S2 and minimum (12.3g) in T6D2S2 
as compared to 13.6g in control. Shell ratio was maximum (15.9%) in T1D3S1 and minimum 
(12.3%) in T6D3S1 & T6D2S2 as compared to 12.3% in control. (Table-1.11).

fiNys o’kZ ds vk¡dM+ksa ds vk/kkj ij rlj HkksT; ikS/kk esa xkWy dhV ds izHkkoh izcU/ku gsrq lgh 
dhVuk”kh ,oa mudh ek=k dh igpku djus ds fy, ,lsVSfefizM] cqizksQsftu ,oa bFkksQsusizksDl dh  
fofHkUu ek=kvksa ¼de] e/;e ,oa vf/kd ek=k½ ds fNM+dko fd, x,A blh izdkj 2018 ds nkSjku  
vuq”kaflr ek=k ds vuqlkj ikS/kk vk/kkfjr dhVukf”k;ksa ds ¼vtkbfMjk[kfVu] ykLVªko ,oa ck;ksfQV  
baVsDV½ fNM+dko fd;s x;sA

On the basis of previous year’s data, different doses (low, moderate and high) of Acetamiprid, 
Buprofezin and Ethofenoprox were sparyed to identify the accurate insecticide and their dose 
for effective management of gall insect in tasar food plant (whereas, plant based insecticides 
(Azadirakhtin, LASTRAW  and  Biofit INTACT) were sprayed as per recommended dose during 
2018. 

Efficacy of screened insecticides in controlling the gall fly, Trioza fletcheri Minor: 

iRRks fudyus ds mijkar fofo/k lkanzrkvksa esa p;fur dhVukf”k;ksa ¼fiNys o’kZ ds ifj.kke ds  
vk/kkj ij½ ds izFke fNM+dko fd, x, ,oa iUnzg fnuksa ds varjky esa nks ckj fd, x,A vizSy ls vxLr 
2018 rd izR;sd ekg esa xkWy mRihM+u dh izfr”krrk fjdkMZ dh xbZ ¼lkj.kh&1-12½A lexz :Ik ls ;g 
ns[kk x;k fd fu;a=.k ds Åij xzlu ij lHkh p;fur dhVukf”k;ksa us deh fn[kk;h ¼fp=&1-7½A 

First spray of screened insecticides (based on the previous years results) in varying 
concentrations were done after sprouting of leaves and repeated twice at an interval of fifteen days. 
Percentage of gall infestation was recorded every month from April to August 2018 (Table 1.12). 
Overall, it was observed that all the selected insecticides exhibited reduction in gall fly infestation 
over control (Fig 1.7). 

rFkkfi vU; ubZ dhVukf”k;ksa ,oa ikS/k vk/kkfjr ihM+d ukf”k;ksa dh rqyuk esa rlj HkksT; ikS/kksa esa 
xkWy dhV ds izcU/ku gsrq ,lsVSfefizM 20% lcls izHkkoh ik;k x;kA  

However, Acetamiprid 20% was found to the most effective for management of gall insect in 
tasar food plants as compare to other novel insecticides and plant based pesticides. 

js'ke dhVikyu ,oa buds ekud ij fofHkUu lkanzrkvksa ds iznf'kZr p;fur) dhVukf'k;ksa dk izHkko% 

fofHkUu lkanzrkvksa ds p;fur dhVukf”k;ksa dk js”ke dhVikyu ,oa blds ekudksa ij izHkko ds 
ewY;kadu ds fy, js”ke dhVikyu fd;k x;kA js”ke dhVikyu ,oa blds ekudksa ij laxzfgr vk¡dM+s 
ls ladsr feyrk gS fd 24-9 xzke fu;a=.k ¼ikuh fNM+dko½ dh rqyuk esa ,oa 28-3 xzke fu;a=.k ¼fcuk  
fNM+dko½ dh rqyuk esa Vh3Mh3 esa vkSlr ,dy fMEHkd Hkkj vf/kdre ¼32-2 xzke½ ,oa Vh4 esa U;wure 
¼25-7 xzk-½ FkkA 1-03 xzke fu;a=.k ¼ikuh fNM+dko½ dh rqyuk ,oa 1-09 xzke fu;a=.k ¼fcuk fNM+dko½ 
dh rqyuk esa Vh2Mh1 esa vkSlr dop Hkkj vf/kdre ¼1-46 xzke½ rFkk Vh4 esa U;wure ¼1-14 xzke½ FkkA 
5-66 xzke fu;a=.k ¼ikuh fNM+dko½ ,oa 5-96 xzke fu;a=.k ¼fcuk ikuh fNM+dko½ dh rqyuk esasa Vh5 esa 
,dy dksf”kr Hkkj vf/kdre ¼8-07 xzke½ rFkk Vh6 esa U;wure ¼6-15 xzke½ FkkA 6-99 xzke fu;a=.k ¼ikuh 
fNM+dko½ ,oa 6-75 xzke fu;a=.k ¼fcuk fNM+dko½ dh rqyuk esa Vh5 esa ,dy dkslk Hkkj vf/kdre ¼9-50 
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xzke½ ,oa Vh4 esa U;wure ¼7-06 xzke½ FkkA 12-88%  fu;a=.k ¼ikuh fNM+dko½ ,oa 13-83% fu;a=.k ¼fcuk 
fNM+dko½ dh rqyuk esa Vh1Mh3 esa dop vuqikr vf/kdre ¼16-99%½ rFkk Vh6 esa U;wure ¼14-25%½ Fkk 
¼lkj.kh&1-13½A

Effect of screened insecticides of different concentrations on silkworm rearing and its 
parameters:

Silkworm rearing was conducted to assess the effect of screened insecticides in different 
concentrations on silkworm rearing and its parameters. The data recorded on silkworm rearing 
and its parameter indicated that average single larval weight was maximum (32.2 g) in T3D3 and 
minimum (25.7 g) in T4 as compared to 24.9 g in control (water spary) and 28.3 g in control 
(no spary). Single shell weight was maximum (1.46 g) in T2D1 and minimum (1.14 g) in T4 as 
compared to 1.03g in control (water spary) and 1.09 g in control (no spary). Single pupal weight was 
maximum (8.07 g) in T5 and minimum (6.15 g) in T6 as compared to 5.66 g in in control (water 
spary) and 5.96 g in control (no spary). Single cocoon weight was maximum (9.50 g) in T5 and 
minimum (7.06 g) in T4 as compared to 6.99 g in in control (water spary) and 6.75 g in control (no 
spary). Shell ratio was maximum (16.99%) in T1D3 and minimum (14.25% %) in T6 as compared 
to 12.88% in in control (water spary) and 13.83 % in control (no spary) (Table-1.13). 

xkWy Q~ykbZ ds dqN izkd`frd 'k=qvksa dk irk djuk&

lkIrkfgd varjky ij xzLr ifRr;ksa dks ,d= fd;k x;k ,oa xkWy Q~ykbZ izkd`frd “k=qvkksa ds 
fuxZeu dks ns[kus gsrq iz;ksx”kkyk esa j[ks x;s fdUrq dksbZ izkd`frd “k=q ugha ns[kk x;k A 

 To find some natural enemies of gall fly:
The infested leaves were collected on weekly intervals and kept under observation in 

laboratory for any emergence of natural enemies of gall fly. No natural enemy was observed.

v/;;u dh fof'k"Vrk@ifj.kke& 

xkWy Q~ykbZ ds fu;a=.k esa p;fur dhVukf”k;ksa esa ,lsVSfefizM 20% ,lih us lcls vf/kd  
izHkkfork fn[kkbZA iz{ks= ewY;kadu@oS/khdj.k ijh{k.kksa ds mijkar rlj HkksT; ikS/kksa esa xkWy Q~ykbZ] Vªk;kstk 
Q~yspj ekbuj ds fu;a=.k ,oa rlj HkksT; ikS/kksa esa xkWy Q~ykbZ] Vªk;kstk Q~yspj ekbuj ds izcU/ku ds 
fy;s  vkbZih,e dk;Zdze esa ,lsVSfefizM 20% ,lih 'kkfey djus dh vuq”kalk dh tk ldrh gSA  

Highlight/Outcomeof the study

Among the selected insecticides, Acetamiprid 20% SP showed the best efficacy against gall 
fly control. After field evaluation /validation trials, Acetamiprid 20% SP may be recommended for 
the control of the gall fly, Trioza fletcheri minor infesting tasar hosts plants and included in IPM 
programme for the management of gall fly, Trioza fletcheri minor infesting tasar hosts plants.
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Table 1.9: The insecticides and their dosage for spray on leaves in 2017

Sl. No. Insecticides Dose of insecticides

1. Acetamiprid 20% SP (DHANPREET) 
D1- 0.1 g/lit of water
D2-0.2 g/lit of water
D3-0.4 g/lit of water

2. Buprofezin 25% SC (APPLE)
D1- 1.0 ml/lit of water
D2- 2.0 ml/lit of water
D3- 3.0 ml/lit of water

3. Ethofenoprox 10%EC (BOMBARD)
D1- 1.0 ml/lit of water
D2- 2.0 ml/lit of water
D3- 4.0 ml/lit of water

4. Azadirakhtin  (NEEM BAAN) 
10000 ppm (1%)

D1- 1.0 ml/lit of water
D2- 3.0 ml/lit of water
D3- 5.0 ml/lit of water

5. LASTRAW 
(Vegetative oils-Organic product ) 

D1- 2.5 ml/lit of water
D2- 5.0 ml/lit of water
D3- 10.0 ml/lit of water

6. Biofit INTACT (Herbal formulation)
D1- 1.0 ml/lit of water
D2- 2.0 ml/lit of water
D3- 4.0 ml/lit of water

7. Control Water
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Table 1.10:  Effect of selected insecticides and their different dose on gall infestation (%) in 
tasar food plant during 2017

Treatments April 2017 May 2017 June 2017 July 2017 Average

T1D1S1 0 2.6 7.6 3.9 3.5
T1D1S2 0 2.8 4.6 3.9 2.8
T1D2S1 0 1.5 5.4 4.7 2.9
T1D2S2 0 3.5 4.6 8.7 4.2
T1D3S1 0 0.4 1.2 7.9 2.4
T1D3S2 0.3 3.5 3.8 6.3 3.5
T2D1S1 0.3 5.8 7.4 9.8 5.8
T2D1S2 0 7.2 8.9 13.2 7.3
T2D2S1 0 6.4 10.9 6.7 6.0
T2D2S2 0 8.4 12.1 9 7.4
T2D3S1 0.7 9.4 5.6 12 6.9
T2D3S2 0.7 13.2 7.6 17.2 9.7
T3D1S1 0 1.6 7.5 8.4 4.4
T3D1S2 0 7 7.7 10.4 6.3
T3D2S1 1 3.9 1.2 12 4.7
T3D2S2 0 3.8 5.2 18.9 7.0
T3D3S1 0 2.2 4.5 10.9 4.4
T3D3S2 0.7 4.8 7.4 14.7 6.9
T4D1S1 1 7.2 11.1 10.9 7.6
T4D1S2 0 8.5 15.2 20.8 11.1
T4D2S1 0 7.9 15.4 21.8 11.3
T4D2S2 4 11.4 17.2 18.8 12.9
T4D3S1 1 8.9 13.5 18.5 10.5
T4D3S2 0 6.7 12.7 16.9 9.1
T5D1S1 0.7 12.5 14.6 32.6 15.1
T5D1S2 3 13.1 15.4 22.3 13.5
T5D2S1 0.7 6.9 14 31.1 13.2
T5D2S2 0.7 7.9 17.3 17.3 10.8
T5D3S1 0 3.7 14.3 33.3 12.8
T5D3S2 2.7 7.1 19.7 23.2 13.2
T6D1S1 1 7.4 11.4 14.5 8.6
T6D1S2 0.7 5.6 12.2 23.4 10.5
T6D2S1 1 9.4 16.2 13.5 10.0
T6D2S2 4 11.4 12.2 22.3 12.5
T6D3S1 2 13.5 24.6 19.8 15.0
T6D3S2 0 3.8 22.2 30.4 14.1
Control 3.3 21.1 34.9 42.1 25.4
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Table 1.11: Effect of selected insecticides of different concentrations on silkworm rearing and 
its parameters

Treatments Larval weight (g) Shell wt (g) Pupal wt (g) Cocoon wt (g) Shell ratio (%)
T1D1S1 33.4 2.1 12.1 14.1 14.5
T1D1S2 34.7 1.8 10.8 12.5 14.1
T1D2S1 43.9 2.1 12.0 14.1 15.2
T1D2S2 34.5 2.0 10.9 12.9 15.3
T1D3S1 34.7 2.1 11.2 13.3 15.9
T1D3S2 33.2 1.9 10.6 12.5 15.5
T2D1S1 34.2 1.9 11.7 13.6 14.3
T2D1S2 32.8 2.1 12.2 14.3 14.6
T2D2S1 37.4 2.0 11.5 13.5 14.8
T2D2S2 35.2 2.0 12.1 14.1 14.0
T2D3S1 32.9 2.0 12.7 14.6 13.5
T2D3S2 34.9 1.9 11.8 13.7 13.9
T3D1S1 35.0 2.0 12.0 14.0 14.5
T3D1S2 31.2 1.9 11.2 13.1 14.8
T3D2S1 37.6 1.8 11.1 12.9 14.0
T3D2S2 39.7 1.8 12.6 14.4 12.8
T3D3S1 42.7 1.7 11.5 13.2 13.2
T3D3S2 40.3 1.9 11.3 13.2 14.5
T4D1S1 33.0 1.8 11.4 13.1 13.6
T4D1S2 36.7 1.9 12.4 14.3 13.4
T4D2S1 31.6 2.0 12.5 14.4 13.6
T4D2S2 32.0 1.8 12.2 14.0 12.9
T4D3S1 31.8 1.8 11.2 13.0 13.9
T4D3S2 29.2 1.8 10.6 12.4 14.7
T5D1S1 38.1 1.9 12.1 14.0 13.9
T5D1S2 35.7 2.0 12.3 14.3 14.0
T5D2S1 33.4 1.8 11.1 13.0 14.1
T5D2S2 34.4 2.0 12.7 14.7 13.4
T5D3S1 35.6 1.9 12.1 14.0 13.8
T5D3S2 34.1 1.8 11.0 12.8 13.7
T6D1S1 35.8 1.8 11.4 13.2 13.6
T6D1S2 34.9 1.8 11.8 13.6 13.1
T6D2S1 33.8 1.9 11.6 13.5 13.9
T6D2S2 35.1 1.6 10.7 12.3 13.4
T6D3S1 33.7 1.8 12.2 14.0 12.6
T6D3S2 32.8 1.8 12.5 14.3 12.6
Control 27.5 1.7 12.0 13.6 12.3
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Fig. 1.7: Overall eff ect of insecticides of diff erent concentrations on % gall fl y infestation
during 2018

Table 1.13: Eff ect of selected insecticides of diff erent concentrations on silkworm rearing and 
its parameters during 2018

Treatments Larval weight (g) Shell wt (g) Pupal wt (g) Cocoon wt (g) Shell ratio (%)

T1D1 29.3 1.30 6.88 8.18 15.86

T1D2 29.1 1.31 6.63 7.94 16.49

T1D3 26.8 1.40 6.85 8.25 16.99

T2D1 27.5 1.46 7.87 9.32 15.61

T2D2 30.4 1.40 7.31 8.71 16.05

T2D3 28.0 1.31 7.73 9.04 14.43

T3D1 29.5 1.40 6.47 7.87 16.50

T3D2 30.1 1.24 6.60 7.84 15.77

T3D3 32.2 1.43 7.34 8.77 16.18

T4 25.7 1.14 5.92 7.06 16.04

T5 30.7 1.44 8.07 9.50 15.09

T6 27.0 1.22 6.15 7.37 14.25

T7 Control (water spray) 24.9 1.03 5.96 6.99 12.88

T8 Control (No spray) 28.3 1.09 5.66 6.75 13.83
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1-1-5	 rlj js'kedhV vaM&fu{ksi.k ,oa laxzg.k ds fy, ;qfDr dk fodkl 
	 DEVELOPMENT OF TASAR SILKWORM EGG LAYING AND COLLECTION 

DEVICE (APS- 4721)

xtsUnz iky flag
G. P. Singh

vaM fu{ksi.k ;qfDr;ksa dk p;u ,oa fMtkbfuax

rlj lao/kZu esa orZeku esa vaM&fu{ksi.k ds fy, feV~Vh ds ik= dk mi;ksx fd;k tkrk gS tks 
vklkuh ls VwVus okys gksrs gSa vkSj vf/kd txg ysrs gSaA feV~Vh ds ik= ls vaMksa dk laxzg.k gkFk }kjk 
[kqjpdj fd;k tkrk gS rFkk ;g vR;ar Jelk/; dke gSA bu feV~Vh ds ik=ksa ds mfpr foladze.k esa 
dkQh le; yxrk gS vkSj dfBu Hkh gSA isij ckWDl dk mi;skx ,dckj gh fd;k tk ldrk gS ,oa vaMksa 
dk laxzg.k gkFk ls gh fd;k tkrk gSA nksuksa gh ;qfDr;ksaa esa dkQh Je fnolksa dh vko';drk iM+rh gSA 
bu leL;kvksa dks nwj djus ds fy, feV~Vh ds crZuksa ds le:Ik ;k mls vf/kd vaM&fu{ksi.k ds fy, lkr 
fofHkUu ;qfDr;ksa ;Fkk&fNnznkj ,oa [kqjnjh van:uh lrg okys xksy IykfLVd ckWDl] fNnznkj ,oa [kqjnjh 
van:uh lrg okys vk;rkdkj IykfLVd ckWDl] isij di] isij ckWDl] isij 'khV LVhdj] uk;ykWu cSx o 
feV~Vh ds ik=ksa dk rlj js'kedhV ds vaM&fu{ksi.k gsrq mudh mi;qDrrk ds fy, ijh{k.k fd;k x;kA

Selection and designing of egg laying devices: 

In tasar culture presently earthen cups are under practice for egg laying which are easily 
breakable and occupy more space. Collection of eggs from earthen cups are done manually by 
scrapping and is quite cumbersome. Moreover, proper disinfection of these earthen cups are also 
time consuming and difficult. Paper boxes can be used only once and collection of eggs has to 
be done by manual scrapping. Both the devices require engaging a no. of mandays. To overcome 
these problems with keeping the fecundity at par with earthen cups, seven different devices viz., 
Perforated round plastic box with rough inner surface, Perforated rectangular plastic box with 
rough inner surface, Paper box, Paper cup, Paper sheet stikers, Nylon bag & Earthen cup were tried 
for their suitability for egg laying of tasar silkworm.

	ds-r-v- o iz-la-] jk¡ph esa izFke ,oa f}rh; chtkxkj 2017 ds nkSjku bu vaM&fu{ksi.k ;qfDRk;ksa 
ds ewY;kadu fd, x,A 2017 ds nkSjku vaM&fu{ksi.k ;qfDRk;ksa ds ewY;kadu dk ifj.kke lkj.kh&1-14 esa 
izLrqr fd;k x;k gSA

These egg laying devices were evaluated at CTR &TI, Ranchi during 1st and 2nd grainage 
2017. Results of evaluation of egg laying devices during 2017 are presented in table 1.14 

lHkh ijhf{kr vaM&fu{ksi.k ;qfDRk;ksa esa deksos'k vaMtuu {kerk ¼izFke chtkxj ds nkSjku 195 ls 
205 ,oa f}rh; chtkxkj ds nkSjku 215 ls 228 rd½ ,d leku FkhA izFke chtkxkj ds nkSjku lcls 
vf/kd vaMtuu {kerk 203 ,oa f}rh; chtkxkj ds nkSjku 228 fNnznkj ,oa [kqjnjh van:uh lrg okys 
xksy IykfLVd ckWDl esa ns[kk x;k tks vaMtuu {kerk esa feV~Vh ds ik= ¼izFke chtkxkj ds nkSjku 205 
,oa f}rh; chtkxkj ds nkSjku 226½ esa yxHkx cjkcj FkhA 
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Fecundity was more or less same (195 to 205 during 1st grainage and 215 to 228 during 
2nd grainage) in all egg laying devices evaluated. Highest fecundity 203 during 1st grainage and 
228 during 2nd grainage was observed in Perforated round plastic box with rough inner surface 
which was almost equal to the fecundity in earthen cup (205 during 1st grainage and 226 during 
2nd grainage). 

feV~Vh ds crZu ds leku vaMtuu {kerk ,oa vU; ekudksa ;Fkk vklku ,oa rqjar vaM laxzg.k] 
vklku foladze.k] de LFkku esa HkaMkj.k] vf/kd fVdkÅiu ,oa vklku myC/krk ds ykHk ij fopkj djrs 
gq, cq-ch-iz-oiz- dsUnzksa esa f}rh; chtkxkj 2017 ds nkSjku iz{ks= ijh{k.k ds ek/;e ls O;kid iSekus ij 
vkxkeh ewY;kadu gsrq fNnznkj xksy IykfLVd ckWDl dk p;u fd;k x;k ¼lkj.kh&1-15½A

Considering equal fecundity to earthen pot and advantage in other parameters like easy and 
quick egg collection, easy disinfection, storage with less space, long durability and easy availability, 
perforated round plastic box was selected for further evaluation at large scale through field trails at 
BSMTCs during 2nd grainage 2017 (Table 1.15).

fofHkUu cq-ch-iz-oiz- dsUnz ,oa vxz ifj;kstuk dsnzksa esa 150 izfrd`fr;ksa dh vkSlr vaMtuu {kerk 
225 ls 240 ik;k x;k tks feV~Vh ds ik=ksa ds leewY; FkkA vaMksa dk laxzg.k vklku gks x;k vkSj le; 
Hkh de yxk rFkk ;g vaM&fu{ksi.k ckWDl dks ikuh esa ik¡p feuV rd fHkaxksdj ,oa cz'k ls jxM+dj ,oa 
uk;ykWu tkyh esa Nkudj fd;k tk ldrk gSA HkaMkj.k gsrq bu ckWDlksa dks de txg dh vko';drk 
iM+rh gSA cq-ch-iz o iz-dsUnzksa ds izHkkfj;ksa }kjk fn, x, QhM cSd ,oa lq>koksa ij fopkj djrs gq, vaM&-
fu{ksi.k ;qfDr ds fuekZ.k ds nkSjku ckWDl dh [kqjnjh van:uh lrg] fNnzksa vkSj vkdkj dks gok dh 
vkoktkgh dks /;ku esa j[krs gq, c<+k;k x;kA

Average fecundity of 150 replicates at different Basic Seed Multiplication and Training 
Centres and PPC ranged from 225 to 240 which was found to be at par with the earthen cups. The 
collection of eggs became easy and less time consuming and can be done by soaking the egg laying 
boxes in water for five minutes and collection of eggs by rubbing with brush and sieving through 
nylon net. These boxes require less space for storage. Taking into cosideration the feedback and 
suggestions given by the incharges of BSMTCs, size of box was increased with more perforation for 
aeration and rough inner surface during the manufacturing of the egg laying device.

vaMksa ds laxzg.k ds nkSjku de le; yxus ,oa vklkuh ls O;ogkj gksus ds dkj.k rlj vaM&-
fu{ksi.k gsrq u;s vaM&fu{ksi.k ;qfDr vf/kd mi;qDr gSA ;g vkdyu fd;k x;k fd feV~Vh ds crZuksa 
esa 1 yk[k vaM&lewgksa ds laxzg.k ds fy, yxHkx 200 Je'kfDr dh vko';drk iMrh+ gS tcfd u;s  
lk/ku dk mi;ksx djus ls ek= 70 Je'kfDr dh vko';drk iM+sxhA vr% 1 yk[k jks-eq-p- ds mRiknu 
esa yxHkx 130 Je'kfDr dh cpr dh tk ldrh gSA bl u;s vaM&fu{ksi.k ckWDl dk fVdkÅiu yxHkx 
5&6 o’kZ gSA 

The new egg laying device is more suitable for tasar egg laying due to easy handling and time 
saving during collection of eggs. It was estimated that approx 200 man days are needed to collect 
1 lakh layings from earthen pots, while using new device only 70 man days will be needed. Hence, 
approx. 130 man days may be saved during 1 lakh dfls production. Durabilty of this new egg laying 
box is approximately 5-6 years.
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 rlj chtkxkjksa tgk¡ fofo/k izdkj ds vaM&fu{ksi.k ds lk/ku ;Fkk feV~Vh ds crZu] isij 
ckWDl] uk;ykWu cSx bR;kfn dk fofHkUu LFkkuksa esa mi;ksx fd;k tk jgk gS] bls ,d leku ,oa oSKkfud 
vaM&fu{ksi.k lk/ku ds :i esa vuq'kaflr fd;k tk ldrk gSA ;g Hkh eglwl fd;k x;k fd vkxs dksbZ 
vaM laxzg.k ;a= fodflr djus dh vko';drk ugha gS D;ksafd vaM laxzg.k ds nkSjku lkeus vkus okyh 
nksuksa cM+h leL;k vFkkZr~ cksf>y gksus vkSj vf/kd Je'kfDr dh vko';drk dk fujkdj.k fNnznkj ,oa 
[kqjnjh van:uh lrg okys xksy IykfLVd ckWDl fodflr djus ij gks x;kA 

This can be recommended as a uniform and scientific egg laying device for tasar grainages in 
place of various types of egg laying devices like urthen cup, paper box, nylon bag etc. under practice 
in different places. It was felt that there is no further need to develop any egg collection device as 
both the majaor problem faced during egg collection i.e., being combursome and requirement of 
more man power have been addressed by developing the round perforated plastic box with rough 
inner surface. 

fof'k"Vrk ,oa ifj.kke 

,d u;k vaM&fu{ksi.k dk lk/ku ¼fNnznkj xksy IykfLVd ,oa [kqjnjh van:uh lrg okys½ fodflr 
fd;k x;k tks foladze.k ds fy, ljy] HkaMkj.k esa de txg ysus okyk rFkk yEcs le; rd fVdkÅ 
gSA feV~Vh ds ik= vFkok vU; vaM&fu{ksi.k lk/ku dh rqyuk esa bl vaM&fu{ksi.k lk/ku dk mi;ksx 
djus ls 1 yk[k jks-eq-p- ds vaMksa ls laxzg.k ds nkSjku yxHkx 130 Je'kfDRk dh cpr dh tk ldrh gSA 

Highlights & Outcome

A new egg laying device (perforated round plastic box with rough inner rough surface) was 
developed which is easy for disinfection, requires less storage space and has long durability. Approx. 
130 man days may be saved during collection of eggs of one lakh Dfls by using this egg laying device 
as compared to earthen cup or other egg laying devices.

Table 1.14: Evaluation of different egg laying devices at CTR & TI, Ranchi

S.N. Egg laying Device
Average fecundity (20 replicates)

1st Grainage 2017 2nd grainage 2017

1 Perforated round plastic box with rough inner surface 203 228

2 Perforated rectangular plastic box with rough inner surface 200 220

3 Paper box (Sweet box) 203 225

4 Paper cup 201 226

5 Paper sheet stickers 195 215

6 Nylon bag 200 222

7 Earthen pot 205 226
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Table 1.15: Evaluation of round perforated plastic box (150 replicates)

S.N. Name of Centre

Average fecundity

Perforated round plastic box with 
inner rough surface Earthen pot

1 BSMTC, Bilaspur 225 228

2 BSMTC, Pali 230 227

3 BSMTC, Ambikapur 228 229

4 BSMTC, Madhupur 235 233

5 BSMTC, Kathikund 233 235

6 BSMTC, BSMTC, Bhagalpur 230 233

7 BSMTC, Baripada 226 228

8 BSMTC, Sundergarh 231 229

9 BSMTC, Keonjhar 230 228

10 BSMTC, Deoghar 240 235

11 BSMTC, Boiridadar 232 230

12 PPC, Bengabad 228 230

13 PPC, Kharsawan 226 225

1-1-6	 mRre rlj /kkxs ds mRiknu ds fy, ikfj&iztkfr fof'k"V iz.kkyh dk fodkl
	 DEVELOPMENT OF ECO RACE SPECIFIC PACKAGE FOR PRODUCTION OF 

QUALITY TASAR YARNS (CYR - 4722)

nsok'kh"k pV~Vksik/;k; ,oa tsM-,e-,l-[kku 
Debasis Chattopadhyay and Z.M.S. Khan

rlj ds fofHkUu ikfj&iztkfr;ksa ds dksls dkQh vyx gSa rFkk lHkh ikfj&iztkfr;ksa ds fy, 
idkus ds fy, ,d gh fof/k dk iz;ksx] ,d ;k vU; ikfj&iztkfr ds dksls dk /kkxkdj.k fu’iknu vkSj 
xq.koRrk ekudksa dks izHkkfor djrh gSA O;kid okf.kfT;d leqi;ksftr rlj ikfj&iztkfr;ksa gsrq fof”k’V 
dwfdax dks fodflr djus ds fy, bl ifj;kstuk dks fy;k x;kA m’.kdfVca/kh; rlj ds rhu cM+s  
okf.kfT;d :i ls leqi;ksftr ;Fkk&Mkck] jSyh ,oa eksny ikfj&iztkfr;ksa ds dkslksa ds fy, uu  
ijkDlkbM ikd fof/k ls ijh{k.kksa ds ek/;e ls lksfM;e dkcksZusV ,oa lksfM;e ckb dkcksZusV dh fofHkUu  
lkanzrkvksa esa mckyus ,oa Hkki nsus dh vof/k dk mi;ksx djrs gq, lkj.kh&1-16 esa fn, x, iz;ksx ds vkys[k ds  
vk/kkj ij fodflr fd, x,A 
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Cocoons of different eco-races of tasar vary considrably and applying same cooking recpie 
to all the eco-race affects the quality parameters and reeling performance of cocoons of one or 
another eco-race. This project was taken to develope specific cooking recpie for major commercially 
exploited eco-races of tasar. Non- peroxide cooking recpies for cocoons of three major commercially 
exploited ecoraces of tropical tasar viz., Daba, Raily and Modal were developed by using different 
concentrations of sodium carbonate and sodium bi- carbonate with different boiling and steaming 
durations as per  design of experiment given in Table 1.16. 

Mkck] jSyh ,oa eksny dkslksa ds “okl jks/ku@xeZ ok;q “kq’du gsrq rkieku dks /khjs&/khjs c<+krs 
gq, ,d ?kaVs esa 90å lsaVhxzsV ds vkl&ikl ykdj rFkk mlh rkieku ij 3 ?kaVs rd j[kdj ,oa ckn esa 
,fEc,aV  rkieku ds vkl&ikl esa /khjs&/khjs ,d ?kaVs rd de djrs gq, vuqdwy izfdz;k rS;kj dh xbZA 

The temperature for stifling/hot air drying for Daba, Raily and Modal cocoons has been 
optimized with process sequences as “gradual rise of temperature from ambient to 90oC for 1 
hour duration, holding at same temperature for 3 hours and then reducing the same to ambient 
temperature gradualy for remaining one hour time”.

Mkck dkslk ds ekeys esa lksfM;e dkcksZusV ,oa lksfM;e ckb dkcksZusV izR;sd dk 5 xzke@yhVj ds 
lkFk 30 feuV rd mckyus ,oa 30 feuV rd ok’iu ls lcls vPNs dkslk xq.koRrk y{k.k ns[ks x;s ftlesa  
/kkxkdj.k fu’iknu ds lkFk dwfdax {kerk yxHkx 96%, jhysfcfyVh 35% ,oa dPpk js”ke izkfIr 65%  
gksrk gSA 

5 g/l of sodium carbonate and sodium bi- carbonate each with 30 min boiling followed by 30 
min steaming facilitates best cocoon quality characteristics and reeling performance  with cooking 
efficiency about 96%, reelability 35% and raw silk recovery 65% in case of Daba cocoons. 

blh izdkj jSyh dkslk ekeys esa lksfM;e dkcksZusV ,oa lksfM;e ckb dkcksZusV izR;sd 10 xzke@
yhVj ds lkFk 15 feuV rd mckyus ,oa 15 feuV rd ok’iu ls csgrj dkslk xq.koRrk y{k.k ,oa 
/kkxkdj.k fu’iknu ns[kk x;k ftlesa ds lkFk dwfdax {kerk yxHkx 90%, fjysfcfyVh 30% ,oa dPpk 
js”ke izkfIr 50% gksrk gSA 

Similarly, 10 g/l of sodium carbonate and sodium bi- carbonate each with 15 min boiling 
and 45 min steaming gives better cocoon quality characteristics and reeling performance with 
cooking efficiency about 90%, reelability 30% and raw silk recovery 50% in case of Raily cocoons. 

eksny dkslksa dh fLFkfr esa lksfM;e dkcksZusV ,oa lksfM;e ckb dkcksZusV izR;sd ds 8 xzke@
yhVj ds lkFk 20 feuV rd mckyus ,oa 30 feuV rd ok’i.k ls i;kZIr uje djus ds lkFk yxHkx 
90 izfr”kr dwfdax {kerk lkFk gh lkFk yxHkx 25 izfr”kr /kkxkdj.k {kerk ,oa yxHkx 65 izfr”kr 
dPpk js”ke izkfIr gksrh gSA 

fofHkUu ikfj&iztkfr;ksa ds vuqdwy dwfdax izfdz;kvksa ds lkFk&lkFk fu;a=.k fof/k ¼10 fe-yh-@
yh- gkbMªkstu ikjkDlkbM ,oa 10 xzke@yhVj U;wVªy lkcqu ds lkFk 15&20 feuV rd mckyus ,oa 
20&30 feuV rd ok’i.k½ dh rqyuk ds lkFk ,dy dkslk xq.koRrk ekudksa ,oa /kkxkdj.k fu’iknu 
ewY;kadu lkj.kh&1-17 esa fn, x, gSaA 
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In case of modal cocoons 8 g/l each, sodium carbonate and sodium bi- carbonate with 20 
min boiling followed by 30 min steaming facilitates adequate softening with cooking efficiency 
about 90% as well as  reelability of  about 25% and raw silk recovery of about 65 %.

Single cocoon quality parameters and reeling performance assessed for optimized cooking/
softening processes of different ecoraces are given in Table 1.17 along with comparison with control 
procedure (10 ml/l Hydrogen Peroxide and 10 g/l Neutral Soap with 15- 20 min boiling and 20 to 
30 min steaming).

Highlights/Outcome of the experiment

fu;a=.k@ekud izfdz;k ls rqyuk djus ij vuqdwy dwfdax@lkWQ~Vfuax izfdz;k ds ekeys esa 
rarqvksa dh yEckbZ ,oa VwVu jfgr rarqvksa dh yEckbZ esa egRoiw.kZ lq/kkj ns[kk x;kA ;g /kkxkdj.k {kerk 
ds lkFk&lkFk dPpk js”ke izkfIr izfr”krrk ds lanHkZ esa csgrj /kkxkdj.k fu’iknu nsrk gSA rarq Msfu;j 
fofHkUu ijh{k.kksa esa ,d leku gh jgkA  

Significant improvement in filament length and non- broken filament length was observed 
in case of optimized cooking/softening process as compared to control/standard process. This 
facilitates better reeling performance in terms of reelability as well raw silk recovery percentage. 
Filament denier remains at par in different trials.

Table 1.16: Design of experiment for softening/cooking trials

Ecorace Sodium carbonate (g/l) Sodium bi- carbonate (g/l) Boiling time (min) Steaming time (min)

Daba 2, 5 & 8 2, 5 & 8 10, 20 & 30 15, 30 & 45

Raily 5, 10 & 15 5, 10 & 15 10, 15 & 20 30, 45 & 60

Modal 2, 5 & 8 2, 5 & 8 10, 20 & 30 15, 30 & 45

Table 1.17: Single cocoon quality parameters and reeling performance for tasar cocoons

Quality parameters
           Daba BV Raily Modal

Optimized 
parameters Control Optimized 

parameters Control Optimized 
parameters Control

Filament length (M) 1146.00 900.00 1450.00 960.00 1380.00 930.00

NBFL (M) 248.50 160.00 190.00 120.00 195.00 132.00

Filament denier 10.80 10.50 11.00 10.60 10.30 10.70

Reelability (%) 35.00 26.00 25.60 18.10 24.50 18.00

Raw Silk Recovery (%) 68.00 60.00 66.00 54.00 64.80 55.00
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1-1-7	 rlj dPpk js'ke /kkxs dh  xzsfMax & fof/k ,oa izfdz;k dk fodkl (lh,lVhvkjvkbZ] 
csaxywj ds lg;ksx ls)

 	 GRADING OF TASAR RAW SILK YARN – DEVELOPMENT OF METHOD 
AND PROCEDURES (In collaboration with CSTRI, Bangalore). (CYF - 7077)

tsM-,e-,l-[kku ,oa nsok'kh"k pV~Vksik/;k; 
Z.M.S. Khan and Debasis Chattopadhyay

ifj;kstuk lh-,l-Vh-vkj-vkbZ] csaxywj ds lg;ksx ls rlj js”ke /kkxs dh xq.koRrk ewY;kadu gsrq 
mi;qDr xzsfMax@oxhZdj.k ekudksa dks fodflr djus ds mn~ns”; ls yh xbZ FkhA 

The project was taken in collaboration with CSTRI, Bangalore, with an objective to develop 
suitable grading / classification norms for quality assessment of tasar silk yarns.

	osV jhfyax e”khu ,oa eksVjpkfyr rlj jhfyax pj[kk dk mi;ksx djrs gq, 60] 80] 100 o 
120 Msfu;j ds ,saBu jfgr rlj /kkxk uewus ds vykok cqfu;kn jhfyax e”khu dk mi;ksx djrs gq, 60 
,oa 80 Msfu;j ds /kkxs rS;kj fd, x, A

Untwisted tasar yarn samples of 60, 80, 100 & 120 deniers using Wet Reeling Machine and 
Motorized Tasar Reeling Charkha as well as 60 and 80 deniers using Buniyaad Reeling Machine 
were prepared.

eksVj pkfyr rlj jhfyax pj[kk ,oa osV jhfyax e”khu dk mi;ksx djrs gq, rlj /kkxs rS;kj fd, 
x, ftlesa vkdkj ¼Msfu;j½ varj vuqekfur fd;k x;k tks 60 Msfu;j ds rlj /kkxs esa 5-50 ls 20-50] 100 
Msfu;j ds rlj /kkxs esa 8-00 ls 21-30 rFkk 120 Msfu;j ds rlj /kkxs esa 13-75 ls 34-30 ds chp jgkA cqfu;kn 
jhfyax e”khu }kjk rS;kj /kkxksasa dk vkdkj varj 60 Msfu;j esa 4-80 ls 6-70 ,oa 80 Msfu;j esa 7-60 ls 8-60 ds 
chp jgkA eksVj pkfyr jhfyax pj[kk] osV jhfyax e”khu ds vykok cqfu;kn jhfyax e”khu dk mi;ksx djrs 
gq, rS;kj fd, x, rlj js”ke /kkxs ds Msfu;j ,oa blds varj dks lkj.kh&1-18 esa fn;k x;k gSA

The size (denier) deviation estimated which was between 5.50 to 20.50 for 60 denier, 8.00 
to 21.30 for 100 denier and between 13.75 to 34.30 for 120 denier tasar yarns produced by using 
Motorized Tasar Reeling Charkha and Wet Reeling Machine. The size deviation exits between 4.80 
to 6.70 for 60 denier and 7.60 to 8.60 for 80 denier tasar yarns produced by Buniyaad Reeling 
Machine. Denier and its variation for tasar silk yarns produced by using Motorized Tasar Reeling 
Charkha, Wet Reeling Machine as well as Buniyaad Reeling Machine are given in Table 1.18.

uewus dks xzsfMax iz;kstu gsrq ewY;kadu ds fy, lh,lVhvkjvkbZ] csaxywj Hkstk x;kA lh,lVhvkjvkbZ] 
csaxywj esa ijh{k.k fof/k gsrq xq.koRrk izkpyksa dh igpku dh xbZ rFkk /kkxk xq.koRrk ds ewY;kadu gsrq ijh{k.k 
izfdz;k dh xbZ ,oa MªkQ~V ekud rS;kj fd, x, ftls chvkbZ,l cSBd esa vafre :Ik fn;k tk;sxkA

	 Samples were sent to CSTRI, Bangalore for assessment regarding grading purpose. At CSTRI, 
Bangalore, Quality parameters for test methods were identified and test procedures for assesment of 
yarn quality were done and draft standard were prepared which will be finalised in the BIS meeting.
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Table – 1.18: Denier and its variation for Tasar Yarn Samples

Sample 
No.

Nominal 
Denier (size)

Actual Denier 
(size)

Standard deviation 
(SD) of denier (size)

Minimum 
denier (size)

Maximum 
denier (size)

Type of device/
machine

3 60.00 71.46 5.68 61.20 81.00 Wet Reeling
4 60.00 74.94 8.73 57.60 96.30 Motorized Charkha
5 60.00 70.04 6.00 55.44 80.55 Wet Reeling
6 60.00 75.39 8.66 59.58 88.92 Motorized Charkha
7 60.00 71.95 20.54 32.76 104.13 Wet Reeling
8 60.00 71.67 7.43 56.61 84.06 Motorized Charkha
9 60.00 73.40 12.30 49.59 107.55 Wet Reeling
10 60.00 66.20 5.95 53.20 76.32 Motorized Charkha
11 80.00 92.63 10.03 74.88 111.24 Motorized Charkha
12 80.00 80.59 12.97 48.78 105.30 Motorized Charkha
13 80.00 79.40 14.73 47.25 106.02 Motorized Charkha
14 80.00 76.67 12.31 53.82 101.34 Motorized Charkha
15 80.00 86.72 18.55 63.18 167.94 Wet Reeling
16 80.00 85.53 12.79 54.36 101.25 Wet Reeling
17 80.00 85.46 14.40 58.05 113.31 Wet Reeling
18 80.00 87.22 12.10 57.42 107.19 Wet Reeling
19 100.00 115.76 12.50 75.60 134.50 Motorized Charkha
20 100.00 110.82 9.84 86.58 129.70 Motorized Charkha
21 100.00 107.89 18.07 75.60 150.75 Wet Reeling
22 100.00 101.58 12.71 69.66 128.61 Motorized Charkha
23 100.00 155.48 34.31 94.14 208.62 Wet Reeling
24 100.00 107.54 20.33 77.94 168.21 Wet Reeling
25 100.00 111.96 15.56 79.29 133.92 Wet Reeling
26 100.00 102.37 8.03 92.16 127.62 Motorized Charkha
27 120.00 108.70 16.32 79.65 136.44 Wet Reeling
28 120.00 117.51 13.75 90.63 141.48 Wet Reeling
29 120.00 133.56 16.51 99.99 159.75 Motorized Charkha
30 120.00 133.70 19.03 96.84 176.76 Motorized Charkha
31 120.00 112.27 18.49 82.17 148.32 Wet Reeling
32 120.00 134.18 19.71 104.04 169.11 Motorized Charkha
33 120.00 126.12 16.36 91.89 161.73 Motorized Charkha
34 120.00 120.89 21.34 66.33 152.37 Wet Reeling
35 60.00 62.50 4.78 52.30 78.60 Buniyaad
36 60.00 59.80 5.34 49.40 81.50 Buniyaad
37 60.00 71.50 6.70 51.30 90.20 Buniyaad
38 60.00 67.20 5.84 52.40 77.60 Buniyaad
39 60.00 71.80 7.20 48.30 87.50 Buniyaad
40 80.00 84.60 8.10 61.20 98.70 Buniyaad
41 80.00 87.50 8.20 59.50 92.50 Buniyaad
42 80.00 78.60 7.60 62.50 98.60 Buniyaad
43 80.00 86.60 8.55 63.50 91.80 Buniyaad

Length of sample for denier measurement: 112.50 m (Epprouvette revolution 100 
(No. of samples:30)1-1-8	
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1-18	 O;kolkf;d mi;ksx ds fy, rlj js'ke vif'k"V ls lsfjlhu dk i`Fkddj.k 
,oa xq.k&y{k.k fu:i.k  (MhchVh] ubZ fnYyh ls fuf/k izkIr)

	 Isolation and characterization of sericin from tasar silk 
waste for commercial utilization (DBT, New Delhi Funded 
project) (AIT-4724)

ds- tsuk] ts-ih- ik.Ms;] ,-ds- flUgk] oh-ih- xqIrk] th-ih- flag rFkk vkyksd lgk;
K. Jena, J.P. Pandey,  A. K. Sinha, V. P. Gupta, G. P. Singh and A. Sahay

rlj m|ksx ds mimRiknksa ds mi;ksx dh laHkkoukvksa dh [kkst ds fy, ;g ifj;kstuk bl 
mn~ns”; ds lkFk izkjEHk dh x;h fd js”kk vof”k’V] fofHkUu ikfj&iztkfr ,oa HkksT; ikS/ks ds dksls ,oa 
dwfdax vof”k’V ty ls rlj lsjhflu dk i`Fkd&dj.k ,oa vkf.od xq.k&y{k.k dk irk fd;k tk ldsA 

To explore the possibilities of utilization of by-products of tasar industry, the project was 
taken with an objective of separation and molecular characterization of tasar sericin from fiber 
waste, cocoons of different ecoraces and food plants, and waste water.

vof”k’V lsjhflu dks gVkus ds fy, fofHkUu ikfj&iztkfr ,oa HkksT; ikS/kksa ds rlj dksls ls js”kk 
vof”k’V 0-2% lksfM;e dkcksZusV ds lkFk mckys x,A dqy js”kk vof”k’V esa 2-33&2-79% rd vof”k’V 
lsjhflu ik;k x;kA js”kk vof”k’V lsjhflu ds ekeys esa O;kid vkf.od Hkkj Js.kh ds izksVhu rFkk vf/kd 
gkbMªksQksfcd vehu ,flM vof”k’V ik;s x;sA js”kk vof”k’V lsjhflu es a,aVh&Vªk;ksflust] ,aVh&,ykLVsl 
,oa ,afVvksfDlMsaV xq.k&/keZ ik;k x;k ¼fp=&1-8½A 

Fiber waste from tasar cocoons of different ecoraces and food plants were boiled with 0.2% 
sodium carbonate to remove the residual sericin. Residual sericin was found to be 2.33-2.79% of 
the total Fibre waste. Wider molecular weight range proteins and more hydrophobic amino acid 
residues were found in case of Fiber waste sericin. Fibre waste sericin was found to have anti-
tyrosinase, anti-elaste and antioxidant properties (Fig-1.8).

Fig-1.8: Biological properties of Ecorace specific tasar sericin
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lsjhflu dh mPprj ek=k lky iksf’kr fMEHkd ds dkslksa esa ns[kh xbZA lky o`{kksa ls izkIr  
dkslksa ls i`Fkd fd;s x;s lsjhflu esa mPp Qsuksfyd vkSj lh% ,u vuqikr ns[kk x;kA fofHkUu HkksT;  
ikS/kksa ds dkslksa ls i`Fkd fd;s x;s lsjhflu esa izksVhu ds vkf.od Hkkj forj.k vkSj rki fLFkjrk esa dksbZ  
egRoiw.kZ fHkUurk ugh ns[kh x;hA lky  ds lsjhflu esa vf/kd  uu iksyj ,feuks ,flM ik;k x;kA 
vU; HkksT; ikS/kksa dh rqyuk esa lky ds lsfjlhu esa Vk;jksflust] ,oa gkbMªkstu isjkDlkbM Ldsosaftax 
iksVsaf”k;y dh mPprj vojks/ku izfr”krrk ik;k x;k ¼fp=&1-9½A 

Higher quantity of sericin has been observed in cocoons of Sal fed larvae. Higher phenolic 
and C: N ratio was observed in sericin separated from cocoons of Sal food plant.  No significant 
variation of molecular weight distribution of protein and thermal stability was observed in sericin 
separated from cocoons of different food plants. More non-polar amino acids were observed in case 
of Sal sericin. As compared with other food plants, sericin separated from cocoons of Sal fed larvae 
posses higher inhibition percentage of tyrosinase and DPPH scavenging potential (Fig-1.9).

Fig-1.9. Bioogical potential of food plant specific tasar sericin

rlj dksdwu dwfdax vof”k’V ty ls rlj lsjhflu dks vyx fd;k x;kA vof”k’V ty  
lsjhflu esa vf/kd ek=k esa de vkf.od Hkkj izksVhu ¼>35 dsMh,½ rFkk de ek=k esa vf/kd vkf.od 
Hkkj izksVhu ¼<245 dsMh,½ gksrk gSA i`Fkd fd, x, lsjhflu dh iqf’V lh,p,u,l fo”ys’k.k] ,feuks  
,flM fo”ys’k.k ,QVhvkbZvkj LisDVªk ,oa ,fylk tk¡p ds ek/;e ls dh x;hA mPprj ,aVh Vk;jksflust  
xfrfof/k] Mhihih,p Ldsosaftax iksVsaf”k;y ,oa fyfiM ijvkWfDlMs”ku iksVsaf”k;y ds vojks/ku dh rlj 
vof”k’V lsjhflu esa tk¡p dh xbZ ¼fp=&2-0½A

Tasar sericin were separated from tasar cocoon cooking waste water. The waste water 
sericin has higher amount of low molecular weight proteins (>35 kDa) and lower amount of high 
molecular weight (<245kDa). Separated sericin was confirmed through CHNS analysis, amino 
acid analysis, FTIR spectra and ELISA test. Higher anti-tyrosinase activity, DPPH scavenging 
potential and inhibition of lipid peroxidation potential was detected in tasar waste sericin  
(Fig-2.0).
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Fig-2.0 Bioogical potential of food plant specific tasar sericin

v/;;u dh fof'k"Vrk@ifj.kke

js”kk vof”k’V lsjhflu esa ,aVh&Vk;jksflust ¼26&55%½] ,aVh&,ykLVst ¼40&61%½ ,oa ,aVhvksfDlMsaV 
xq.k/keZ ¼26&34%½ gksrk gSA vU; ikfj&iztkfr;ksa ls rqyuk djus ij jSyh lsjhflu esa Vk;jksflust ¼33&83%½ 
XyqVkfFk;ksu&,l&VªkalQht ¼37&90%½ gkbMªkstu isjksDlkbM Ldsosaftax iksVsaf”k;y ¼43&58%½ dh 
mPprj vojks/ku izfr”krrk gSA fofHkUu HkksT; ikS/kksa ds dkslksa esa ls lky iksf’kr fMEHkd ds dksls ls 
i`Fkd fd, x, lsjhflu esa Vk;jksflust ,oa Mhihih,p Ldsfoaftx iksVksaf”k;y ¼49&68%½ dh mPprj 
vojks/ku izfr”krrk gSA igyh ckj rlj dksdwu dwfdax vof”k’V ty ls lsjhflu i`Fkd fd;k x;k gS 
ftlesa lkSUn;Z izlk/ku xq.k&/keZ ¼,aVhVªk;ksflust 68&80%] ,aVh&,ykLVst 27&30%] Mhihih,p LdSosaftax  
iksVsaf”k;y 37&68% ,oa ueh 19&31%½ ik;k x;kA 

;g v/;;u dksdwu dwfdax vof”k’V ty ls lsjhflu “kks/ku ,oa lkSan;Z izlk/ku m|ksx esa bldk 
mi;ksx djus ds fy, lgk;d fl) gksxkA  

Highlight/Outcome of the Study

Fibre waste sericin has anti-tyrosinase (26-55%), anti-elastase (40-61%) and antioxidant 
properties (26-34%). As compared to other ecoraces, Raily sericin posses higher inhibition 
percentage of tyrosinase (33-83%), glutathione-s-transfease activity (37-90 %) and hydrogen 
peroxide scavenging potential (43-58%). Among different food plant cocoons, sericin separated 
from cocoons of Sal fed larvae posses higher inhibition percentage of tyrosinase and DPPH 
scavenging potential (49-68%). For the first time sericin has been separated from tasar cocoon 
cooking waste water and which having cosmoceutical properties (anti-tyrosinase 68-80%, anti-
elastase 27-30%, DPPH scavenging potential 37-68% and moisture  19-31%). 

This study will be helpful for purification of sericin from cocoon cooking waste water and 
its use in cosmeceutical industries.
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2-	 izlkj ,oa izkS|ksfxdh gLrkarj.k

	 EXTENSION AND TRANSFER OF TECHNOLOGY

leUo;d % ,e-Mh-frokjh] jkgqy cuthZ ,oa jktu dqekj 
Coordinators: M. D. Tiwari, Rahul Banerjee and Rajan Kumar

v/khuLFk bdkb;ksa ds fuEufyf[kr oSKkfudksa us izlkj xfrfof/k] izkS|ksfxdh ijh{k.k tkx:drk 
,oa vU; dk;Zdzeksa esa lg;ksx iznku fd;kA 

Following scientists of nested units supported in extension activity, trial of technology, 
awareness and other programmes:

m".kdfVca/kh; rlj@Tropical Tasar %

jke uxhuk] “kkarkdkj fxfj] {ks-js-m-v-ds-] nqedk ¼>kj[k.M½( ih-ds-dj] {ks-js-m-v-ds-] 
ckjhink ¼vksfM”kk½( th-ih-egksfc;k] {ks-js-m-v-ds-] txnyiqj ¼NRrhlx<+½( ,-ih-ckXMs] {ks-js-m-v-ds-] HkaMkjk 
¼egkjk’Vª½( ds-oh-lR;kukjk;.k jko] {ks-js-m-v-ds-] okjaxy ¼rsyaxkuk½( fujatu dqekj] ih4 ,oa vfods] 
pØ/kjiqj ¼>kj[k.M½( fnus”k dqekj] vfods] flouh&pkaik ¼NRrhlx<+½( lqjs”k jk;] vfods] dfi’Bk 
¼if”pe caxky+½( jke y[ku jke] vfods] jkWcVZlxat ¼mRRkj izns”k½(   

Ram Nagina, Shantakar Giri, RSRS, Dumka (Jharkhand); P.K. Kar RSRS Baripada (Odisha)
G.P. Mahobia, RSRS, Jagdalpur (Chhattisgarh); A.P. Bagde, RSRS, Bhandara (Maharashtra); K.V. 
Satyanarayana Rao, RSRS, Warangal (Telangana); Niranjan Kumar, P4 and REC, Chakradharpur 
(Jharkhand); Dinesh Kumar, REC, Seoni-Champa (Jharkhand); Suresh Rai, REC, Kapistha (West 
Bengal); Ram Lakhan Ram, REC, Robertsganj (Uttar Pradesh). 

'khrks".k (vksd) rlj@Temperate (Oak) Tasar: 
lkses”k ikfyoky] ,-,l-oekZ] {ks-js-m-v-ds-] Hkherky ¼mRRkjk[k.M½( txrT;ksfr fcadMkdV~Vh] 

vfods] ikyeiqj ¼fgekpy izns”k½(

Somesh Paliwal, A.S. Verma, RSRS, Bhimtal (Uttarakhand); Jagadjyoti Binkadakatti, REC, 
Palampur (Himachal Pradesh).

m’.kdfVca/kh; ih 4 rlj iztuu dsUnz@Tropical P4 Tasar Breeding Station: fnus”k dqekj] jke 
uxhuk] ih 4 rlj iztuu dsUnz] dV?kksjk ¼NRrhlx<+½( fujatu dqekj] ih 4 rlj iztuu dsUnz] pØ/
kjiqj ¼>kj[k.M+½( “kkarkdkj fxfj] ih 4 rlj iztuu dsUnz] nqedk ¼>kj[k.M+½(

Dinesh Kumar, Ram Nagina, P4-Tasar Breeding Station, Katghora (Chhattisgarh); Niranjan 
Kumar, P4-Tasar Breeding Station, Chakradharpur (Jharkhand); Shantakar Giri, P4-Tasar Breeding 
Station, Dumka (Jharkhand).
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2-1	 m".kdfVca/kh; rlj

	 Tropical Tasar

2-1-1	 izkS|ksfxdh ijh{k.k
	 Trial of Technology:

izkS|ksfxdh 1 % fodflr rlj js'kedhV ykbu lhVhvkj&14 dk ewY;kadu 

Technology 1: Evaluation of improved tasar silkworm line CTR-14

lhVhvkj&14 mUur rlj js”kedhV ykbu dk cgqLFkkuh; ijh{k.k dhVikyu {ksjsmvds]  
ckjhink] nqedk] HkaMkj] txnyiqj ,oa okjaxy] vfods] dfi’Bk] jkWcVZlxat ,oa dV?kksjk esa fd;k x;kA 
lkj.kh&2-1 esa iznf”kZr MkVk ls ;g ladsr feyrk gS fd lHkh izkpyksa esa lh-Vh-vkj-&14 fu;a=.k dh 
rqyuk esa csgrj fu’iknu n”kkZ;k  

Multilocational trial rearing of CTR-14, an improved tasar silkworm line was conducted 
at RSRS Baripada, Dumka, Bhandara, Jagdalpur and Warangal, REC Kapistha, Robertsganj and 
Katghora. Data presented in Table 2.1 indicate that all parameters showed better performance over 
control.

Table 2.1: Evaluation of improved tasar silkworm line CTR-14

CTR - 14  (Source : CTR&TI Ranchi)

Sl. 
No. State Name of the 

Centre

No.of 
dfls 
reared

Fec. Hat. 
%

Larval 
Period 
(Days)

Weight of 
matured 
larva (g)

Cocoon 
Yield / 
dfl

Single 
Cocoon 
Weight 
(gm)

Single 
Shell 
Weight 
(gm)

Shell
Ratio %

First Crop

1 OD RSRS, Baripada 100 200 80 27 35.78 45.40 11.75 1.25 10.64
2 JH RSRS, Dumka 50 200 85 37 41 56.60 11.60 1.95 16.81
3 MH RSRS, Bhandara 100 200 68 33 32.70 39.00 11.13 1.44 13.02
4 CG RSRS, Jagdalpur 100 200 58 33 38 34.00 12.57 1.41 11.21
5 AP RSRS, Warangal 100 200 95 33 39 21.22 11.33 1.165 10.28
6 WB REC, Kapistha 100 200 85 32 39.81 19.15 12.23 1.63 13.37
7 CG REC, Katghora 100 200 82 30 38.4 50.00 11.71 1.30 11.10
8 UP REC, Robertsganj 100 200 75 37 39 17.35 11.45 1.50 13.10
9 JH REC, Hatgamharia 100 200 95 32 43.6 26.00 11.10 1.38 12.40

DABA BV (Control)  (Source : OWN): First Crop

1 OD RSRS, Baripada 100 200 80 27 34.60 45.20 11.50 1.20 10.37
2 MH RSRS, Bhandara 100 200 58 37 32.11 32.00 10.49 1.32 12.62
3 CG RSRS, Jagdalpur 100 200 74 33 40 40.00 11.67 1.36 11.65
4 AP RSRS, Warangal 100 200 92 35 39.50 15.62 11.84 1.230 10.38
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5 UP REC, Robertsganj 100 200 80 38 37 18.72 9.7 1.3 13.40
6 WB REC, Kapistha 100 200 82 32 32.19 17.91 11.47 1.33 11.64
7 CG REC, Katghora 50 200 86 30 36.32 52.00 10.98 1.23 11.20
9 JH REC, Hatgamharia 100 200 86 33 42.00 25.10 10.40 1.11 10.60

Mean over Places

CTR-14 94.44 200 80.33 32.67 38.59 34.30 11.65 1.45 12.44
Daba BV (Control) 93.75 200 80.50 33.13 36.72 30.82 11.01 1.26 11.48
Gain over Control (%) 0.74 0.00 0.73 -1.38 5.10 11.30 5.87 14.86 8.31

Second Crop

1 OD RSRS, Baripada 50 200 76 38 37.6 43.20 11.90 1.85 15.54
2 JH RSRS, Dumka 50 200 85 37 41 56.6 11.60 1.95 16.81
3 MH RSRS, Bhandara 50 200 85 52 41.52 66.6 13.97 1.85 13.30
4 CG RSRS, Jagdalpur 50 200 85 38 38.05 55.00 12.52 1.83 14.68
5 AP RSRS, Warangal 100 200 85 42 40.50 55.50 11.34 1.705 15.02
6 WB REC, Kapistha 50 200 86 42 40.82 51.20 14.16 2.07 14.64
7 CG REC, Katghora 50 200 89 38 33.4 46.00 12.11 1.62 13.38
8 UP REC, Robertsganj 100 200 78 51 40 69.00 11.50 1.40 12.17
9 JH REC, Hatgamharia 100 200 98 42 48.00 55.3. 11.80 1.99 16.80

DABA BV (Control)  (Source : OWN): Second Crop

1 OD RSRS, Baripada 50 200 74 38 36.80 40.40 11.54 1.72 14.90
2 JH RSRS, Dumka 50 200 83.66 38 39 45.4. 11.27 1.72 15.29
3 MH RSRS, Bhandara 50 200 87 54 39.5 65.26 13.69 1.78 13.00
4 CG RSRS, Jagdalpur 50 200 89 45 35.87 48.00 12.36 1.75 14.21
5 AP RSRS, Warangal 100 200 82 44 36.25 54.95 11.28 1.72 15.20
6 WB REC, Kapistha 50 200 80 42 35.12 44.40 13.41 1.86 13.85
7 CG REC, Katghora 50 200 83 38 32.32 60.00 12.98 1.83 14.09
8 UP REC, Robertsganj 100 200 75 50 38 50.00 11.0 1.30 11.82
9 JH REC, Hatgamharia 100 200 96 43 47.00 47.00 11.10 1.64 12.00

Mean over Places

CTR-14 66.67 200 85.22 42.22 40.10 55.38 12.32 1.81 14.70
Daba BV (Control) 66.67 200 83.30 43.56 37.76 50.60 12.07 1.70 13.82
Gain over Control (%) 0.00 0.00 2.31 -3.06 6.19 9.44 2.09 6.19 6.42
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izkS|ksfxdh 2 % rlj [kk| ikS/kksa ds fy, LoLFkkus (bu&lhVw) e`nk LokLF; vkSj iks"kd rRo izcU/ku dk 
fodkl 
Technology 2: Development of in situ soil health and nutrient management for tasar food 
plants

vfods] ckaxjhikslh 

mRiknd {ks=ksa esa LoLFkkus e`nk LokLF; ,oa iks’kd izcU/ku ds fodkl ds iz{ks= ijh{k.k ds rgr 
i.kZ mit ,oa rlj js”kedhV dhVikyu MkVk & 

1-	 lapkfyr iz{ks= ijh{k.k LFkku 		  % 	 p<sigkM+h xzke

2-	 dhVikyu ekSle  			   % 	 II f}-iz-Qly] 2018

3-	 ikS/kk dk uke ,oa ikS/k jksi.k izdkj		 % 	 Vh-VksesUVkslk 

4-	 dhVikfyr rlj js”kedhV dh iztkfr  	 % 	 Mkck f}-iz-ch-i.kZ mit ¼fd-xzk-esa½  

 At REC Bangriposi

Data on leaf yield and tasar silkworm rearing under field trial of Development of in-situ soil 
health and nutrient management in tasar growing areas

1.	 Location of field trial conducted		  :	 Chadheipahadi village
2.	 Rearing Season				    :	 II BV crop, 2018
3.	 Plant Name and Type of plantation	 :	 T. tomentosa
4.	 Race of tasar silkworm reared		  :	 Daba BV 

Table: 2.2 Leaf Yield in Kg at REC Bangriposi

A.Leaf Yield (in kg):

Sl.No. Treatment Control

1 4.02 3.96
2 4.11 3.96
3 4.2 3.90
4 4.54 3.6
5 4.3 4.02
6 4.00 3.76
7 3.98 4.00
8 4.03 4.03
9 3.8 3.91

10 4.04 3.84
Mean 4.10 3.90
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Table: 2.3 Assessments on Cocoon Parameter at REC Bangriposi

B.  Assessment on cocoon parameter: Cocoon weight (in g)

Sl. No.
Treatment Control

Batch I Batch II Batch III Batch IV Batch V Batch I Batch II Batch III Batch IV Batch V
1 11.60 11.80 12.10 12.50 11.80 11.20 11.50 12.10 11.32 11.75
2 12.10 11.90 12.25 12.10 11.85 11.40 11.20 11.52 11.90 11.85
3 11.80 11.70 11.80 12.00 11.50 11.70 11.60 11.78 11.10 11.88
4 11.50 12.10 11.60 12.20 11.58 11.50 11.10 11.75 11.42 11.54
5 11.70 12.20 11.90 11.70 11.90 11.70 11.80 12.10 11.25 11.20
6 11.70 11.75 12.10 11.80 11.86 11.45 11.45 11.10 11.50 10.75
7 12.10 12.20 12.00 11.50 12.40 11.62 11.54 11.15 11.30 10.65
8 11.65 11.50 12.20 11.65 12.20 12.10 11.35 11.25 11.20 11.02
9 11.75 11.60 12.10 11.75 12.15 11.30 11.85 11.50 11.42 11.16

10 12.20 12.00 11.70 11.92 12.00 11.80 11.70 11.10 10.85 10.82
Mean 11.81 11.87 11.97 11.91 11.92 11.57 11.51 11.53 11.32 11.26

C.  Assessment on cocoon parameter: Shell weight (in g)

Sl. No.
Treatment Control

Batch I Batch II Batch III Batch IV Batch V Batch I Batch II Batch III Batch IV Batch V
1 1.65 1.70 1.64 1.70 1.64 1.61 1.52 1.54 1.60 1.52
2 1.54 1.65 1.58 1.65 1.58 1.54 1.60 1.50 1.49 1.48
3 1.55 1.66 1.60 1.63 1.60 1.55 1.45 1.60 1.53 1.50
4 1.70 1.58 1.65 1.57 1.65 1.60 1.51 1.61 1.50 1.45
5 1.58 1.60 1.72 1.56 1.60 1.54 1.60 1.56 1.51 1.54
6 1.56 1.54 1.70 1.60 1.70 1.56 1.54 1.52 1.50 1.56
7 1.65 1.62 1.55 1.58 1.55 1.62 1.60 1.55 1.48 1.55
8 1.57 1.56 1.66 1.65 1.66 1.52 1.56 1.48 1.61 1.60
9 1.55 1.50 1.68 1.62 1.63 1.50 1.50 1.50 1.52 1.53

10 1.66 1.60 1.61 1.53 1.61 1.64 1.60 1.54 1.53 1.51
Av. 1.60 1.60 1.64 1.61 1.62 1.57 1.55 1.54 1.53 1.52

D. Assessment on cocoon parameter: Pupa weight (in g)

Sl. No.
Treatment Control

Batch I Batch II Batch III Batch IV Batch V Batch I Batch II Batch III Batch IV Batch V
1 9.48 9.61 9.97 10.30 9.67 9.08 9.47 10.05 9.23 9.73
2 10.07 9.75 10.17 9.96 9.76 9.37 9.12 9.53 8.90 9.86
3 9.78 9.54 9.70 9.88 9.42 9.64 9.64 9.67 9.08 9.87
4 9.33 10.02 9.46 10.13 9.44 9.41 9.10 9.65 9.21 9.60
5 9.63 10.11 9.70 9.65 9.84 9.65 9.69 10.03 9.24 9.17
6 9.66 9.70 9.90 9.72 9.67 9.40 9.40 9.07 9.52 8.67
7 9.97 10.10 9.96 9.43 10.36 9.51 9.43 9.11 9.32 8.60
8 9.62 9.44 10.05 9.52 10.05 10.07 9.30 9.26 8.88 8.91
9 9.72 9.60 9.94 9.64 10.04 9.32 9.86 9.51 9.10 9.14

10 10.02 9.90 9.60 9.90 9.92 9.64 9.63 9.06 8.84 8.81
Av. 9.72 9.77 9.84 9.81 9.82 9.51 9.46 9.49 9.13 9.23
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E. Assessment on cocoon parameter: Shell Ratio (%)

Sl. No.
Treatment Control
Batch I Batch II Batch III Batch IV Batch V Batch I Batch II Batch III Batch IV Batch V

1 14.22 14.41 13.55 13.60 13.90 14.38 13.22 12.73 14.13 12.94
2 12.73 13.87 12.90 13.64 13.33 13.51 14.29 13.02 13.67 12.49
3 13.14 14.19 13.56 13.58 13.91 13.25 12.50 13.58 13.78 12.63
4 14.78 13.06 14.22 12.87 14.25 13.91 13.60 13.70 13.37 12.56
5 13.50 13.11 14.45 13.33 13.45 13.16 13.56 12.89 13.42 13.75
6 13.33 13.11 14.05 13.56 14.33 13.62 13.45 13.69 13.04 14.51
7 13.64 13.28 12.92 13.74 12.50 13.94 13.86 13.90 13.10 14.55
8 13.48 13.57 13.61 14.16 13.61 12.56 13.74 13.16 14.64 14.52
9 13.19 12.93 13.88 13.79 13.42 13.27 12.66 13.04 13.67 13.71

10 13.61 13.33 13.76 12.84 13.42 13.90 13.68 13.87 14.10 13.96
Av. 13.55 13.48 13.70 13.52 13.59 13.57 13.47 13.36 13.51 13.50

vfods] dfi"Bk
rlj HkksT; ikS/kksa ds fy, bu&lhVw ènk LokLF; vkSj iks’kd izcU/ku ds fodkl ds rgr mipkj ds :Ik 

esa Mkck ch oh  ds 50 Mh,Q,y dk ikyu fd;k x;k vkSj Mkck ch oh ds 50 Mh-,Q-,y- ¼fu;a=.k½ dks ra= vkSj 
fn”kk&funsZ”kksa ds vuqlkj bu&lhVw o’kkZ ty laj{k.k vkSj fcuk ckfj”k ds o’kkZ ty esa dhVikyu fd;k x;kA 
dksdwu ekinaMksa ds vkdyu ds ckn ;g ik;k x;k fd Mkck ch oh bu&lhVw o’kkZ ty laj{k.k ds rgr mit@
Mh ,Q ,y] ,dy dksdwu Hkkj vkSj dop Hkkj c<+kus esa Mkck ch oh fu;a=.k dh rqyuk esa csgrj ik;k x;kA  

REC Kapistha
Under development of in-situ soil health and nutrient management for tasar food-plant, 

rearing of 50 dfls of Daba BV as treatment and 50 dfls of Daba BV as control were reared in in-situ 
rain water conservation and without in-situ rain water conservation following the mechanism and 
guidelines. After assessment of cocoon characters, it was found that Daba –BV reared under in-situ 
rain water conservation performed better in enhancing yield / dfl, Single cocoon weight and shell 
weight in comparison to Daba BV control.

Table 2.4: Comparative study of Daba BV under with and without in-situ rain water 
conservation reared in second crop at REC, Kapistha

Sl. 
No. Character 

2nd crop, 2018
DABA (BV) Control (without in-situ 
Rain Water Conservation) 

DABA Treatment (with in-situ Rain 
Water Conservation) 

1 No. of dfls brushed 50 50 
2 Fecundity (No.) 200 200 
3 Date of Hatching 22.09.18 to 24.09.18 22.09.18 to 24.09.18 
4 Hatching % 80 82 
5 Pupation % 88 87 
6 Good Cocoon Harvested 1920 2070 
7 Flimsy Cocoon Harvested 300 240 
8 Total Cocoon Harvested 2220 2310 
9 Yield/dfl 44.40 46.20 
10 Larval duration (days) 42 42 
11 Weight of matured larvae(g) 35.12 37.56 
12 Single Cocoon weight 13.41 14.13 
13 Single shell weight 1.86 2.06 
14 Shell Ratio % 13.85 14.55 
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Table: 2.5: Replicated data of Daba Control and Daba (in situ rain water conservation) reared 
at REC Kapistha during 2018

Crop Ecoraces Replication Cocoon weight (g) Shell weight (g) SR (%) 

2nd crop 

DABA:BV Control 

R1 12.71 1.80 14.16 

R2 13.60 1.89 13.90 

R3 13.92 1.88 1351 

Average 13.41 1.86 13.85 

DABA: BV  (in situ rain water conservation) 

R1 13.94 2.06 14.81 

R2 14.84 2.20 14.85 

R3 13.60 1.90 13.99 

Average 14.13 2.06 14.55 

izkS|ksfxdh 3 % Nky Hk{kh (ckdZ bfVax) dSVjfiyj ds izcU/ku ds fy, uhe vk/kkfjr dhVuk'kd 

Technology 3: Neem based pesticide for the management of Bark eating caterpillar

Nky [kkus okys ¼ckdZ bZfVax½ dSVjfiyj ds fu;a=.k ds fy, uhe vk/kkfjr dhVuk'kd ,aVkseksy‚th 
vuqHkkx ds fn'kk&funsZ'kksa ds vuqlkj rS;kj fd;k x;k Fkk vkSj vkj ,l-vkj-,l-] ckjhink] txnyiqj] 
nqedk] okjaxy] HkaMkjk vkSj vkj-bZ-lh-] dfi’Bk] flouh&pkaik esa ikS/kksa ij iz;ksx fd;k x;k Fkk vkSj ;g 
Nky [kkus okys ¼ckdZ bZfVax½ dSVjfiyj dks ekjus esa çHkkoh ik;k x;k FkkA

Neem based pesticide for control of bark eater was prepared as per the guidelines of 
Entomology section and applied to plants in RSRS Baripada, Jagdalpur, Dumka, Warangal, 
Bhandara and Rec Kapistha, Seoni-Champa and it was found to be effective in killing bark eaters. 

2-1-2	 izsjd dk;Zdze / Motivational Programmes:

ds-r-v-o iz-la- ds fu;a=.kk/khu m".kdfVca/kh; bdkb;ksa }kjk 77 izsjd dk;ZØe ¼36 lewg ifjppkZ] 
17 iz{ks= fnol] 12 Ñ"kd fnol 10 tkx:drk dk;Zdze ,oa 02 fdlku esyk ;k Ñ"kd feyu& 
lg&izn'kZuh½ vk;ksftr fd, x, ftuesa 5099 fdlkuksa us Hkkx fy;kA vk;kstuokj fjdkMZ dk fooj.k 
lkj.kh&2-6 esa izLrqr fd;k x;k gSA bu dk;ZØeksa dks okf"kZd dk;Z&;kstuk ds vuqlkj fofHkUu v/khuLFk 
bdkb;ksa ds varxZr vk;ksftr fd;k x;kA

Tropical units under CTR&TI organized 77 motivational events (36 Group Discussions, 17 
Field Days, 12 Farmer Days, 10 Awareness Programme and 2 Krishi Melas or Farmers Meet cum 
Exhibition) in which 5099 farmers participated. Event wise break-up of records are presented in 
Table 2.6. These programmes were organized under different nested units as per annual action plan.
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2-1-3 % dhVikyu dh ,dhd`r iz.kkyh dk gLrkarj.k /Transfer of Integrated Package of Rearing 

Pkkj lR;kfir izkS|ksfxfd;k¡ ;Fkk& i½ uk;ykWu usV ds lkFk pkWdh cxhpk ii½ xkWy izdksi ds 
fu;a=.k gsrq uhe vk/kkfjr dhVuk'kh ¼vtkfMjsfDVu½ iii½ mRre i.kZ mRikn gsrq 1-5 izfr'kr ;wfj;k dk 
i.khZ; fNM+dko ,oa iv½ rlj js'kedhV ds jksxksa dks fu;a=.k gsrq yhQ ljQsl ekbØksCl ¼,y,l,e½ 
,oa thou lq/kk dk i.khZ; fNM+dko dks dhVikyu dh ,dhd`r iz.kkyh ¼vkbZihvkj½ ds lkFk 'kkfey 
fd;k x;k rFkk bUgsa vf/kxzfgr fdlkuksa dks gLrkarfjr djus ds fy, iz.kkyh esa 'kkfey fd;k x;kA bu  
vfHkxzfgr fdlkuksa ds izFke ,oa f}rh; cht Qly dhVikyu] cht mRiknu ,oa f}rh; ,oa r`rh; 
O;olkf;d Qly dhVikyu dk vuqoh{k.k fd;k x;k ¼lkj.kh&2-7½A

Central Tasar Research and Training Institute Four proven technologies viz., i) Chawki 
garden with nylon net, ii) Application of neem based insecticide (Azadirachtin) for control of 
gall infestation, iii) Foliar spray of 1.5% urea for quality leaf production & iv) Foliar spray of leaf 
surface microbes (LSM) and Jeevan Sudha for control of tasar silkworm disease were combined 
into Integrated Package for Rearing (IPR) and were incorporated in the package for transfer to the 
adopted farmers. The seed crop (I/II) rearing, seed production and commercial (II/III) crop rearing 
of these adopted farmers were monitored (Table-2.7).

i.	 vfHkxzfgr d`"kd Lrj ij cht Qly dhVikyu dk fu"iknu/Performance of Seed Crop Rearing 
at Adopted farmer’s level:

Table 2.7 Performance of Seed Crop Rearing at Adopted farmer’s level by tropical tasar units 
during 2018-19

Sl. No. Name of the 
Centre

No. of 
Farmers

No. of dfls 
reared

No. of Cocoon 
Produced

Cocoon 
Yield/dfl

Cocoon 
Weight (g)

Shell 
Weight (g)

Silk Ratio 
%

1 RSRS, Dumka 12 1400 31790 22.71 9.40 0.92 9.77

2 RSRS, 
Bhandara 114 46532 1038105 22.31 9.30 0.96 10.32

3 RSRS, 
Warangal 40 8000 313000 39.12 11.07 1.19 10.74

4 RSRS, 
Jagdalpur 101 20300 6,24,500 30.76 12.29 1.79 14.56

5 REC, Kapistha 123 16900 6,21,700 37.46 --- --- ---

6 RSRS, 
Baripada 100 15,000 7,88,100 52.54 10.52 1.47 13.97

7 REC, 
Bangriposi 50 20,000 855200 42.76 11.10 1.57 14.14

Sub Total/Mean 540 128132 2238095 35.38 10.61 1.32 12.41
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ii.	 m".kdfVca/kh; rlj bdkb;ksa ds v/khu o"kZ 2018&19 ds nkSjku d`"kd Lrj ij O;olkf;d Qly dhVikyu 
dk fu"iknu /Performance of commercial crop (II/III) at adopted farmers’ level under 
tropical tasar units during 2018-19

O;olkf;d Qly ds nkSjku 2 {ks=h; js'ke mRiknu vuqla/kku dsUnzksa ,oa 2 vuqla/kku foLrkj 
dsUnzksa ds 219 fdlkuksa ds }kjk dqy 39]285 jks-eq-p- dk dhVikyu fd;k x;k ftuls 37-34 dksls@jks-
eq-p- dh nj ls 14]52]887 dksls mRikfnr gq, ¼lkj.kh&2-8½A 

During commercial crop, a total of 39,285 were reared by 219 farmers of 2 RSRS and 2 REC 
which produced 14,52,887 cocoons @ 37.34 cocoons/dfl (Table 2.8).

Table 2.8 Performance of commercial crop (II/III) at adopted farmers’ level under tropical 
tasar units during 2018-19

Sl. No. Name of the 
Centre

No. of Commercial 
Rearers

No. of dfls 
reared

No. of cocoon 
harvested

Yield / 
dfl

SCW 
(gm)

SSW 
(gm) SR %

1 RSRS, Dumka 04 400 14,400 36.00 9.94 1.08 10.82

2 REC, Robertsganj 50 10000 5,39,627 53.96 10.35 1.26 10.35

3 REC, Kapistha 105 16885 6,43,860 38.13 -- -- --

4 RSRS, Warangal 60 12000 2,55,000 21.25 -- -- --

Sub Total/Mean 219 39,285 14,52,887 37.34 10.15 1.17 11.53

O;olkf;d Qly ds nkSjku rhu {ks=h; js'ke mRiknu vuqla/kku dsUnzksa ,oa ,d vuqla/kku foLrkj 
dsUnzksa ds 5]295 fdlkuksa ds }kjk dqy 5]77]074 jks-eq-p- dk dhVikyu fd;k x;k ftuls 29-78 dksls@
jks-eq-p- dh nj ls 20631940 dksls mRikfnr gq, ¼lkj.kh&2-9½A 

During commercial crop, a total of 5,77,074 dfls were reared by 5295 Non Adopted Farmers 
of 3 RSRSs and 1 REC which produced 2,06,31,940 cocoons @ 29.78 cocoons/dfl (Table 2.9).

Table 2.9: Performance of commercial crop (II/III) at non adopted farmers’ level under 
tropical tasar units during 2018-19

Sl. 
No.

Name of the 
Centre

No.of 
Farmers (AR)

No.of dfls 
reared

No. of Cocoon 
Produced

Cocoon 
Yield/ dfl

Cocoon 
Weight (g)

Shell 
Weight (g)

Silk 
Ratio %

1 RTRS, Jagdalpur 15 3000 1,04,680 34.89 10.73 1.60 14.91

2 RTRS, Bhandara 05 1470 31260 21.26 8.96 0.91 10.16

3 RTRS, Warangal 293 74000 19,00,000 25.67 11.87 1.46 12.29

4 REC, Kapistha 4982 498604 1,85,96,000 37.29 -- -- --

Total/ Mean 5,295 5,77,074 2,06,31,940 29.78 10.52 1.32 12.58
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2-1-4 	 m".kdfVca/kh; rlj bdkb;ksa }kjk js'kedhV cht mRiknu ,oa mi;ksx @ Silkworm Seed Production 
and Utilization by Tropical Tasar Units

Lkkj.kh&2-10 esa izLrqr vk¡dM+ksa ls ladsr feyrk gS fd m".kdfVca/kh; rlj bdkb;ksa }kjk 51]246 
cht dkslksa dk ifjj{k.k fd;k x;k ftuesa ls 35]869 dkslksa dks chtkxkj izfØ;k ds fy, j[kk x;kA buls 
7-48%1 ds dkslk&jks-eq-p- vuqikr esa 5]734 jks-eq-p- dk mRiknu gqvkA buesa ls 3]445 jks-eq-p- dh vkiwfrZ 
fdlkuksa dks dh xbZ ,oa 2]289 jks-eq-p- dk mi;ksx foHkkxh; dhVikyu ds fy, fd;k x;kA vk¡dM+s ls 
ladsr feyrk gS fd 31-54 izfr'kr ifjj{k.k {kfr gqbZA {ks-js-m-v-ds-] okjaxy esa vf/kdre ifjj{k.k {kfr 
40-35 izfr'kr gqbZA tcfd {ks-js-m-v-ds-] nqedk esa bldh izfr'krrk 12-92 FkhA

	vkjbZlh flouh&pEik esa 950 dksdwu dks 4%1 ds vuqikr esa 250 Mh,Q,y dk mRiknu djus 
ds fy, lalkf/kr fd;k x;k FkkA

Data presented in Table 2.10 indicate that 51,246 seed cocoons were preserved by tropical 
tasar units, out of which 35,869 cocoons were subjected to grainage operation, which produced 
5,734 dfls with an average cocoon-dfl ratio of 7.48:1. 3,445 dfls were supplied to farmers and 2,289 
dfls used for departmental rearing. Data indicate that there was an average preservation loss of 
31.54%. RSRS, Warangal showed maximum preservation loss of 40.35 %. Preservation loss at RSRS, 
Dumka was lowest at 12.92% (Table - 2.10)

At REC Seoni-Champa 950 Cocoons were processed to produce 250 dfls at a ratio of 4:1 to 
be used for departmental rearing.

Table 2.10 Seed production, procurement and utilization by tropical tasar units during 
2018-19
Sl. 
No.

Name of 
RSRS Dfl Preparation Dfl Utilization

Cocoon 
Preserved 
(No.)

Cocoon 
Processed 
(No.)

Preser- 
vation
 Loss 
(%)

Dfl 
Prepared 

Cocoon/ 
dfl 
ratio

Dfl 
Procured 
from Sister 
Unit 

Total 
Stock 

Dfl 
Supplied 

Dfl 
Kept for 
own 
Rearing 

1. Bhandara 18791 11816 37.12 1870 6.32 -- 1870 1470 400
2. Baripada 13425 8840 34.15 604 14.64 -- 604 -- 604
3. Jagdalpur 2311 1545 33.15 200 7.73 --- 200 -- 200
4. Dumka 13470 11730 12.92 2600 4.51 -- 2600 1800 800
5. Warangal 3249 1938 40.35 460 4.21 -- 460 175 285
Total/Mean 51246 35869 31.54 5734 7.48 --- 5734 3445 2289

 Sl.No. Name of REC Dfl Preparation Dfl Utilization

Cocoon 
Preserved 
(No.)

Cocoon 
Processed 
(No.)

Preser- 
vation
Loss (%)

Dfl 
Prepared 

Cocoon/ 
dfl ratio

Dfl Procured 
from Sister 
Unit 

Total 
Stock 

Dfl 
Supplied 

Dfl Kept 
for own 
Rearing 

1. Seoni-Champa 1000 950 5.00 250 4.00 -- 250 -- 250
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2-1-5	 foHkkxh; iz{ks= esa js'ke dhVikyu/ Silkworm rearing at departmental farms

m".kdfVca/kh; bdkb;ksa }kjk dqy 3]574 jks-eq-p- dk dhVikyu fd;k x;k ,oa 35-39 dksls@ 
jks-eq-p- dh nj ls 1]22]423 dkslksa dh dVkbZ dh xbZA vkSlr ,dy dkslk Hkkj] dop Hkkj ,oa js'ke 
vuqikr izfr'krrk Øe'k% 10-37 xzke] 1-32 xzke ,oa 12-66 izfr'kr FksA ¼lkj.kh&2-11½A 

A total of 3,574 dfls were reared by all the tropical units and harvested 1,22,423 cocoons 
@ 35.39 cocoons/dfl. Average single cocoon weight, shell weight and SR% were 10.37 g, 1.32g and 
12.66 % (Table 2.11). 

Table 2.11 Performance of silkworm rearing and cocoon production at tropical tasar units 
during 2018-19
Sl. 
No.

Name of the 
Centre

No. of dfls 
reared

Hatching 
%

No.of cocoons  
produced

Cocoon 
Yield/ dfl

SCW 
(gm)

SSW 
(gm) SR %

RSRS
1 Dumka 800 83.00 18300 22.88 8.97 0.90 10.03
2 Baripada 604 68.70 27952 46.28 10.33 1.20 11.48
3 Jagdalpur 200 64.50 1945 9.73 9.58 1.57 16.38
4 Bhandara 400 70.50 15497 47.20 9.16 0.92 10.00
5 Warangal 285 82.00 1721 6.03 7.67 1.04 13.58
Sub-Total/Mean (X) 2289 73.74 65415 26.42 9.14 1.13 12.29
REC
1 Kapistha 350 83.00 10796 30.85 13.08 1.79 13.69
2 Robertsganj 400 77.00 14210 35.53 10.91 1.38 12.60
3 Seoni-Champa 535 82.20 32002 59.82 10.79 1.36 12.59
Sub-Total/Mean (Y) 1285 80.73 57008 44.36 11.59 1.51 13.02
Total (X+Y) 3574 77.24 122423 35.39 10.37 1.32 12.66

2-2	 'khrks".k (vksd) rlj 

	 TEMPERATE (OAK) TASAR 

2-2-1	 d`"kd vf/kxzg.k dk;Zdze / Farmers Adoption Programme

vksd rlj esa lgdkjh laLÑfr ds fodkl ds fy, 'khrks".k {ks= ds lEc) dsUnzksa }kjk  
izkS|ksfxdh gLrkarj.k dk;ZØe ds varxZr fdlkuksa dks vfHkx`fgr fd;k x;kA bl dk;ZØe ds varxZr dqy 
83 fdlkuksa dks vfHkx`fgr fd;k x;kA dqy vfHkx`fgr 83 fdlkuksa }kjk cht Qly ds nkSjku {ks-js-m-v-
ds-] Hkherky] ,oa v-iz-ds-] ikyeiqj }kjk dqy 18]606 jks-eq-p- dk dhVikyu fd;k x;k ftlds QyLo:Ik 
36-43 dksls@jks-eq-p- dh nj ls dqy 577]522 dkslksa dk mRiknu gqvk ¼lkj.kh&2-12½A

For development of cooperative culture in oak tasar, farmer's adoption under technology 
transfer programme was taken up by the nested units of CTR&TI at temperate zone. A total of 
83 farmers were adopted under this programme. A total number of 18,606 dfls were reared by 83 
adopted farmers and 3 Non Adopted farmers of RSRS, Bhimtal, RSRS, Imphal and REC, Palampur 
respectively who reared 18,606 dfls to produce 5,77,522 cocoons at the ratio of 36.43. (Table - 2.12)
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Table 2.12 Performance of seed crop rearing at adopted farmer's level during 2018-19

Sl. 
No

Name of the 
Centre

No. of 
Farmers

No. of dfls 
reared

No. of ocoons 
produced

Cocoon 
Yield/dfl

Single Cocoon 
weight (g)

Shell 
weight (g)

Shell Ratio 
(%)

1. RSRS, Bhimtal 15 800 48,372 60.47 7.22 0.73 10.16

2. RSRS, Imphal* 65 17350 5,20,565 30.00 7.10 0.70 9.85

3. REC, Palampur 3 456 8,585 18.82 5.10 0.52 10.19

Total/Mean 83 18606 5,77,522 36.43 6.47 0.65 10.04

*RSRS Imphal till October 2018.

2-2-2%	 izsjd dk;ZØe@Motivational Programmes

'khrks".k bdkb;ksa }kjk 15 izsjd dk;ZØeksa ¼7 lewg ifjppkZ] 4 iz{ks= fnol] 3 fdlku fnol ,oa 1 
fdlku esyk@fdlku feyu&lg&izn'kZuh½ dk vk;kstu fd;k x;k ftuesa 1085 fdlkuksa us Hkkx fy;kA 
vk;kstuokj fjdkMZ dk fooj.k lkj.kh&2-13 esa n'kkZ;k x;k gSA bu dk;ZØeksa dks okf"kZd dk;Z&;kstuk 
ds varxZRk fofHkUu v/khuLFk bdkb;ksa }kjk vk;ksftr fd;k x;kA

Temperate units organized 15 motivational events (7 Group discussions, 4 Field day, 3 
Farmers day and 1 Kisan mela/Farmer’s Meet-cum-Exhibition, in which 1085 farmers participated. 
Event wise break-up of records are presented in Table 2.13. These programmes were organized 
under different nested units as per annual action plan.

Table 2.13 Details of motivational programmes organized by temperate units during 2018-19

Sl. 
No.

Name of 
the 
Centre

Group 
Discussion Field Day Farmers’ 

Day
Awareness 
Programme

Farmers’ 
Meet cum 
Exhibition

Total

Event Far- 
mers Event Far- 

mers Event Far- 
mers Event Far- 

mers Event Far- 
mers Event Far- 

mers

1. RSRS, 
Bhimtal 03 87 02 85 02 78 - - 1 115 08 365

2. RSRS, 
Imphal* 02 75 01 102 - - - - - - 03

2. REC, 
Palampur 02 39 01 24 01 26 - - - - 04 89

Total 07 201 04 211 03 104 - - 1 115 15 1085

*RSRS Imphal till October 2018.



__________________________________________________ okf"kZd izfrosnu @ Annual Report 2018-19 

 _________________________________________________ 51dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

2-2-3	 d`"kd Lrj ij O;olkf;d Qly dhVikyu dk fu"iknu / Performance of Commercial Crop 
Rearing at Farmer's level

o"kZ 2018&19 ds nkSjku {ks-js-m-v-ds-] bEQky ds varxZr 35 fdlkuksa us 3500 jks-eq-p- dk 
O;kolfk;d Qly dhVikyu fd;k ,oa 5-18 dksls@jks-eq-p- dh nj ls 18125 dkslksa dh dVkbZ dhA 
vkSlr ,dy dkslk Hkkj] ,dy dop Hkkj ,oa js'ke vuqikr izfr'kr Øe'k% 6-89 xzke] 0-68 xzke ,oa 
9-87 izfr'kr FksA 

During 2018-19, 35 farmers under RSRS, Imphal conducted commercial crop rearing of 
3,500 dfls and harvested 18,125 cocoons @5.18 cocoons/dfl. Average single cocoon weight, single 
shell weight and SR% were 6.89 g, 0.68 g and 9.87 % respectively.

2-2-4	 fofHkUu 'khrks".k rlj bdkb;ksa esa vksd rlj js'ke dhVikyu dk fu"iknu / Performance of Oak 
Tasar Silkworm Rearing at Different Temperate Tasar Units during 2018-19

“khrks’.k bdkb;ksa }kjk muds foHkkxh; iz{ks= esa dqy 10]363 jks-eq-p- dk dhVikyu fd;k x;k 
,oa 24-15 dksls@jks-eq-p- dh nj ls 2]50]260 dksls dh dVkbZ dh xbZA vkSlr ,dy dkslk Hkkj] ,dy 
dop Hkkj ,oa js”ke vuqikr izfr”kr Øe”k% 6-51 xzke] 0-68 xzke ,oa 10-39 izfr”kr Fks ¼lkj.kh&2-14½A

Total of 10,363 dfls were reared by temperate centers in their departmental farms and 
produced 2, 50,260 cocoons @24.15 cocoons/dfl. Average single cocoon weight, single shell weight 
and SR% were 6.51 g, 0.68 g and 10.39 % respectively (Table 2.14).

Table 2.14 Performance of Oak tasar silkworm rearing at departmental farms of temperate 
tasar units during 2018-19

Sl. 
No

Name of the 
Centre

No. of dfls 
reared

No. of Cocoons 
produced

Hatching 
(%)

Cocoon 
Yield/dfl

Single Cocoon 
weight (g)

Shell 
weight (g)

Shell 
Ratio (%)

1. RSRS, Bhimtal 990 43,609 55.20 44.05 6.38 0.63 9.87
2. RSRS, Imphal 7,664 1,67,171 70.20 21.81 7.01 0.70 9.99
3. REC, Palampur 1,709 39,480 53.00 23.10 6.14 0.70 11.40

Total/Mean 10,363 2,50,260 59.47 24.15 6.51 0.68 10.39

#RSRS Imphal Shifted Under Control CMER & TI Ladoigarh w. e. f. October, 2018

2-2-5-	 vksd rlj js'kedhV cht mRiknu] [kjhn ,oa mi;ksx / Oak Tasar Silkworm Seed Production, 
Procurement and Utilization\

'khrks".k bdkb;ksa }kjk 2018&19 ds nkSjku 410692 cht dkslksa dk ifjj{k.k fd;k x;k buesa ls 
84339 dkslksa dk lalk/ku fd;k x;kA bUgksaus 6-78%1 dkslk%jks-eq-p ds lkFk 12435 jks-eq-p- rS;kj fd;k 
¼lkj.kh&2-15½A 12435 jks-eq-p- ls 7367 jks-eq-p- dh vkiwfrZ dh xbZ ,oa 5068 jks-eq-p- dk foHkkxh;  
dhVikyu ds fy, mi;ksx fd;k x;kA

During 2018-19 a total of 4,10,692 seed cocoons were preserved and processed 84,339 
cocoons by temperate units. They have prepared 12,435 dfls with cocoon: dfl ratio of 6.78:1 (Table 
2.15). Out of 12,435 dfls 7,367 dfls were supplied and 5,068 dfls were used for departmental rearing 
(Table 2.15)
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2.15: Oak Tasar seed production, procurement, and utilization by different temperate tasar 
units during 2018-19

Sl. 
No.

Name of 
Centre Dfl Preparation Dfl Utilization

Cocoon 
Preserved 
(No.)

Cocoon 
Processed 
(No.)

Preser-
vation
 Loss 
(%)

Dfl 
Prepared 

Cocoon/ 
dfl ratio

Dfl 
Procured 
from Sister 
Unit 

Total 
Stock 

Dfl 
Supplied 

Dfl 
Kept 
forown 
Rearing 

1. RSRS 
Bhimtal --- 49529 -- 4150 11.93 --- 4150 2100 2050

2. RSRS 
Imphal* 386942 25000 4.65 6181 4.05 	 --- 6181 4500 1681

3. REC 
Palampur 23750 9810 56.69 2104 4.66 -- 2104 767 1337

Total/Mean 4,10,692 84,339 30.67 12,435 6.78 --  12,435 7,367 5,068

*RSRS Imphal Shifted Under Control CMER & TI Ladoigarh w. e. f. October, 2018

2-3	 m".kdfVca/kh; ih&4 rlj iztuu dsUnzksa dh xfrfof/k;k¡

	 ACTIVITIES OF TROPICAL P-4 TASAR BREEDING STATIONS

2-3-1	 foHkkxh; dhVikyu/Departmental Rearing

ih4 ¼f=izt½ dV?kksjk }kjk 2018&19 ds nkSjku dqy 500 jks-eq-p- dk dhVikyu fd;k x;k ,oa 
79-02 dksls@jks-eq-p- dh nj ls 39]510 dkslksa dh dVkbZ dh xbZA dkslk Hkkj] dop Hkkj ,oa js'ke vuqikr 
Øe'k% 10-91 xzke] 1-38 xzke ,oa 12-67 izfr'kr FksA Ikh4 ¼f}izt½] pdz/kjiqj us dqy 400 jks-eq-p- dk 
dhVikyu fd;k ,oa 45-00 dksls@jks-eq-p- dh nj ls 18]000 dkslksa dh dVkbZ dhA dkslk Hkkj] dop 
Hkkj ,oa js'ke vuqikr Øe'k% 11-28 xzke] 1-40 xzke ,oa 12-41 izfr'kr FksA Ikh4 ¼f=izt½] nqedk us dqy 
250 jks-eq-p- dk dhVikyu fd;k ,oa 38-15 dksls@jks-eq-p- dh nj ls 9]538 dkslksa dh dVkbZ dhA dkslk 
Hkkj] dop Hkkj ,oa js'ke vuqikr Øe'k% 11-18 xzke] 1-49 xzke ,oa 13-32 izfr'kr FksA ¼lkj.kh&2-16½

During 2018-19, P-4 (TV) Katgora reared a total of 500 dfls and harvested 39,510 cocoons 
@ 79.02 cocoons/dfl (Table 2.16). Cocoon weight, shell weight and shell ratio were 10.91 g, 1.38 g 
and 12.67%, respectively. P-4 (BV), Chakradharpur with a total rearing of 400 dfls harvested 18,000 
cocoons @ 45.00 cocoons/dfl. Cocoon weight, shell weight and shell ratio were 11.28 g, 1.40 g and 
12.41 %, respectively. P-4 (BV), Dumka with a total rearing of 250 dfls harvested 9,538 cocoons @ 
38.15 cocoons/dfl. Cocoon weight, shell weight and shell ratio were 11.18 g, 1.49 g and 13.32 %, 
respectively (Table-2.16).
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Table 2.16: Performance of departmental rearing under tropical P-4 Tasar Breeding Stations 
during 2018-19.

Sl. 
No. Name of the Centre No. of dfls 

reared
Hatching 
(%)

No. of Cocoons 
produced

Cocoon 
yield/dfl SCW (g) SSW (g) SR (%)

1. P4 TBS, Katghora (CG) 500 92.59 39510 79.02 10.91 1.38 12.67
2. P4 TBS, Dumka (JH) 250 85.60 9538 38.15 11.18 1.49 13.32
3. P4 TBS, Chakradharpur (JH) 400 88.00 18000 45.00 11.28 1.40 12.41
Total/Mean 1150 88.73 67048 54.06 11.12 1.42 12.80

2-3-2-	 ih-4 rlj cht mRiknu ,oa vkiwfrZ / P-4 Tasar Seed Production and supply

2018&19 ds nkSjku m’.kdfVca/kh; ih4 rlj iztuu dsUnzksa us 53]760 cht dkslksa dk lalk/ku 
fd;k ,oa 5-13 dksls@jks-eq-p- vuqikr dh nj ls 12]088 jks-eq-p- rS;kj fd;kA buesa ls 10]938 jks-eq-p- dh 
vkiwfrZ dh xbZ ,oa 'ks"k 1]150 jks-eq-p- foHkkxh; dhVikyu ds fy, mi;ksx esa yk;k x;k ¼lkj.kh&2-17½A

During 2018-19 tropical P-4 Tasar Breeding Stations processed 53,760 seed cocoons and 
prepared 12,088 dfls @5.13 cocoon/dfl ratio. Out of these, 10,938 dfls were supplied and remaining 
1,150 dfls were used for departmental rearing (Table 2.17).

Table 2.17: Seed production and supply by tropical P-4 Tasar Breeding Stations during 
2018-19

Name of the Centre

Dfls Preparation & Procurement Dfls Utilization

Cocoon 
Preserved 
(No.)

Cocoon 
Processed 
(No.)

Preservation 
Loss 
(%)

Dfls 
Prepared 
(No.)

Cocoon/ 
dfl ratio

Dfls 
Supplied 
(No.)

Dfls Kept for 
own rearing 
(No.)

P4-TBS, Katghora 41660 33060 20.64 7788 4.24 7288 500
P-4 TSBS, Dumka 6400 4700 26.56 700 6.71 450 250
P-4 TBS, Chakradharpur 18000 16000 11.00 3600 4.44 3200 400
Total/Mean 66060 53760 19.4 12088 5.13 10938 1150

2-4	 laLFkku xzke lEidZ dk;ZØe (vkbZoh,yih) dk dk;kZUo;u

	 IMPLEMENTATION OF INSTITUTE VILLAGE LINKED PROGRAMME (IVLP)
rlj lsDVj esa ml ;kstuk dks jkT; js'ke funs'kky;ksa ,oa {ks-js-m-v-ds-@v-iz-dsUnzksa ds lg;ksx 

ls dk;kZfUor fd;k x;k gSA bl laLFkku ds }kjk de ykxr dh izkS|ksfxdh] rduhdh dkS'ky izf'k{k.k] 
jkseq-p- dk ewY;] izf'k{k.k dk;ZØe ,oa izkS|ksfxdh izn'kZu lEcU/kh lg;ksx iznku fd;k x;k gSA  
visf{kr jks-eq-p- dh vkiwfrZ lEcfU/kr js'ke funs'kky;ksa ,oa@;k cqfu;knh rlj js'kedhV cht laxBu ds  
}kjk dh xbZ gS rFkk mRiknksa dh foi.ku O;oLFkk {ks-js-m-v-ds-@v-fo-dsUnzksa }kjk dh xbZ gSA m".kdfVca/kh; 
rlj bdkb;k¡ {ks-js-m-v-ds-] nqedk] {ks-js-m-v-ds-] txnyiqj] {ks-js-m-v-ds-] ckjhink ,oa 'khrks".k rlj bdkb;k¡  
{ks-js-m-v-ds-] Hkherky us 435 fdlkuksa ds lkFk vkbZoh,yih ds lkFk dk;kZfUor fd;k gSA 7 fodflr  
izkS|ksfxfd;k¡ fdlkuksa dks gLrkarfjr dh xbZ gS rkfd muds }kjk mRiknu ,oa mRikndrk c<+kbZ tk lds 
¼lkj.kh 2-18½A
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In tasar sector, the scheme has been implemented with the support of DOSs and RSRS/ 
RECs. This Institute has provided input which includes low cost technologies, training on technical 
skill, cost of dfls, training programmes and technology demonstrations. The required dfls were 
supplied by respective DOSs and/or BTSSO and the produce have been marketed by the RSRS/
RECs. Tropical tasar unit RSRS Dumka , RSRS Jagdalpur, RSRS Baripada, and Temperate tasar unit 
RSRS Bhimtal have implemented IVLP with 435 farmers. Seven improved technologies have been 
transferred to the farmers so as to enhance production and productivity (Table 2.18).

Table 2.18: Rearing and Cocoon production by different units under IVLP

Sl. 
No. 

Name of the 
Centre Crop No. of farmers No. of dfls reared Cocoon 

harvested (no.) Cocoon yield / df

A. Tropical Tasar
1. RSRS, Dumka 2nd 100 15,000 7,44,860 49.66
2. RSRS, Jagdalpur 1st , 2nd  and 3rd 109 20,400 9,52,200 46.67
3. RSRS, Baripada 2nd  and 3rd 215 34,700 17,45,096 50.29
Sub Total / Mean (A) --- 424 70,100 34,42,156 48.87
B. Temperate Tasar
1. RSRS Bhimtal Spring 11 550 34,250 62.27
Sub-Total/Mean (B) --- 11 550 34,250 62.27
Total / Mean --- 435 70650 3476406 55.57

2-5	 LFkkuh; ikfj&iztkfr;ksa dk laj{k.k] izxq.ku ,oa yksdfiz;dj.k 

	 CONSERVATION, MULTIPLICATION AND POPULARIZATION OF LOCAL 
ECORACES
{ks-js-m-v-dss- dks vf/knsf'kr bl dk;ZØe ds varxZr {ks=h; js'ke mRikn vuqla/kku dsUnzksa }kjk 

fdlkuksa ds chp LFkkuh; ikfj&iztkfr;ksa ds laj{k.k] izxq.ku ,oa yksdfiz;dj.k dk dk;Z tkjh j[kk x;kA 
bl dk;ZØe ds varxZr {ks-js-m-v-ds-] nqedk ds }kjk >kj[k.M ds fdlkuksa dks lfjgu ikfj&iztkfr ds 
1800 jks-eq-p- ,oa {ks-js-m-v-ds-] HkaMkjk }kjk egkjk"Vª vfHkx`fgr fdlkuksa }kjk 1470 jks-eq-p- dh vkiwfrZ dh 
xbZA {ks-js-m-v-ds- okjaxy }kjk LFkkuh; ikfj&iztkfr vkU/kzk yksdy ds vf/kdre 175 jks-eq-p- dh vkiwfrZ  
vfHkx`ghr fdlkuksa dks fn;k x;kA vU; bdkb;ksa us Hkh vius {ks=ksa esa ikfj&iztkfr;ksa ds iksiqys'kucsl 
dks rS;kj fd;k ¼lkj.kh&2-19½A

Under this mandated programme of RSRS, units continued the programme by multiplication 
and popularization of local ecorace among farmers. Under this programme RSRS, Bhandara 
supplied 1,470 dfls of Bhandara Local ecorace to the adopted farmers and RSRS, Dumka supplied 
1,800 dfls of Sarihan Local ecorace to farmers of Jharkhand. However, RSRS, Warangal supplied 
175 dfls of Andhra local to the farmers. Other units built up the population base of ecoraces of their 
area (Table 2.19).
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Table 2.19 Grainage performance of local ecoraces

Name of 
RSRS

Name 
of the 
Ecorace

Dfl Preparation Dfl Utilization

Cocoon 
Pre- 
served 
(No.)

Cocoon 
Pro- 
cessed 
(No.)

Preser- 
vation
 Loss 
(%)

Dfl Pre- 
pared 

Cocoon/ 
dfl ratio

Dfl 
Procured 
from 
Sister Unit 

Total 
Stock 

Dfl 
Supplied 

Dfl 
Kept 
for own 
Rearing 

Bhandara Bhandara 
Local 18791 11816 37.12 1870 6.32 -- 1870 1470 400

Baripada Sukinda 13425 8840 34.15 604 14.64 -- 604 -- 604
Jagdalpur Baraf 2311 1545 33.15 200 7.73 --- 200 -- 200
Dumka Sarihan 13470 11730 12.92 2600 4.51 -- 2600 1800 800

Warangal Andhra 
Local 3249 1938 40.35 460 4.21 -- 460 175 285

LFkkuh; ikfj&iztkfr;ksa ds laj{k.k] izxq.ku ,oa yksdfiz;dj.k dk;ZØe ds varxZr {ks-js-m-v-ds-] 
nqedk us lfjgu ikfj&iztkfr dk dhVikyu dj 22-88@jks-eq-p- dh nj ls 18]300 dkslksa dh dVkbZ 
dh] {ks-js-m-v-ds-] ckjhink us lqfdUnk ikfj&iztkfr dk dhVikyu dj 46-28@jks-eq-p- dh nj ls 27]952 
dkslksa dh dVkbZ dh] {ks-js-m-v-ds-] txnyiqj us cQZ ikfj&iztkfr dk dhVikyu dj 9-73@jks-eq-p- dh 
nj ls 1]945 dkslksa dh dVkbZ dh] {ks-js-m-v-ds-] HkaMkjk us HkaMkjk LFkkuh; ikfj&iztkfr dk dhVikyu 
dj 38-74@ jks-eq-p- dh nj ls 15]497 dkslksa dh dVkbZ dh ,oa {ks-js-m-v-ds-] okjaxy us vka/kz LFkkuh; 
ikfj&iztkfr dk dhVikyu dj 6-03@jks-eq-p- dh nj ls 1]721 dkslksa dh dVkbZ dh xbZ ¼lkj.kh&2-20½A

Under Conservation, multiplication and popularization of local ecoraces programme RSRS, 
Dumka conducted rearing of Sarihan ecorace and harvested 18,300 cocoons @ 22.88 /dfl, RSRS, 
Baripada conducted rearing of Sukinda ecorace and harvested 27,952 cocoons @ 46.28/ dfl, RSRS, 
Jagdalpur conducted rearing of Baraf ecorace and harvested 1,945 cocoons @ 9.73 / dfl, RSRS, 
Bhandara conducted rearing of Bhandara local ecorace and harvested 15,497 cocoons @ 38.74 /
dfl and RSRS, Warangal conducted rearing of Andhra local ecorace and harvested 1721 cocoons @ 
6.03 /dfl (Table 2.20). 

Table 2.20 Rearing performance of local ecoraces

Name of 
the RSRS

Name of 
the 
Eco-race

No. 
of dfl 
reared

Average 
fecundity

Hatching 
(%)

Larval 
period 
(days)

Weight of 
mature 
larvae(g)

No. of 
cocoons 
produced

Cocoon 
yield / 
dfl

SCW 
(g)

SSW 
(g) SR %

Dumka Sarihan 800 200 83.00 36-52 35.20 18,30 22.88 8.97 0.90 10.03
Baripada Sukinda 604 190 68.70 27-46 34.00 27,95 46.28 10.33 1.20 11.48
Jagdalpur Baraf 200 175 64.50 32-44 28.11 1,94 9.73 9.58 1.56 16.38

Bhandara Bhandara 
Local 400 156 72.00 43 25.00 15,49 38.74 9.75 1.00 10.26

Warangal Andhra 
Local 285 200 82.00 34-55 36.25 1,72 6.03 7.67 1.04 13.58
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2-6	 vU; dk;ZØe

	 OTHER PROGRAMMES 

2-6-1	 fdlku esyk@oU; flYd ,Dliks@izn'kZuh vkfn esa izfrHkkfxrk / Participation in Kisan melas/
Vanya Silk Expos/Exhibitions

eq[; laLFkku ,oa v/khuLFk dsUnzksa ds oSKkfudksa us fofHkUu LFkkuksa ds lkFk&lkFk vU; laxBuksa 
ds }kjk vk;ksftr fdlku esykvksa] izn'kZfu;ksa ,oa flYd ,Dliksa esa ltho js'kedhV ,oa vU; izn'kZuh 
lkefxz;ksa ds lkFk uhps fn, x, fooj.k ds vuqlkj izfrHkkfxrk dh ¼lkj.kh&2-21½A 

The scientists from main Institute and nested units participated along with live silkworms 
and other exhibits in Kisan melas, exhibitions and silk expos in different locations as well as in the 
events of other organizations (Table-2.21). 

Table 2.21: Exhibitions organized by C.T.R &T. I, Ranchi and nested units related to activities 
of Institute during 2018-19

Date Particulars

28.05.2018 One day Exhibition at Sikni Village, Ramgarh

01.07.2018 One day Exhibition at Khelgaon, Ranchi

19.07.2018 One day Exhibition in Seminar at Bilaspur

14 to 16.10.2018 Organized Exhibition in Silk Expo at New Delhi

13 to 26.11.2018 Organized Exhibition in Agro Vision Expo at Nagpur

15.02.2019 One day Exhibition at Ram Krishna Mission, Berjahara, Rahe

29.09.2018 to 3.10.2018 Displayed Cartoons and Posters on Swacch Bharat Mission at Patrachauli, Village Piska-Nagri, Ranchi.

06.02.2019 One day Exhibition during Hindi Seminar in the Institute

07 to 08.02.2019 Two days Exhibition at Ram Krishna Mission, Getalsud, Ranchi

15.02.2019 One day Exhibition at Ram Krishna Mission, Sonahatu, Ranchi

07 to 08.03.2019 Displayed Cartoons and Posters on Swacch Bharat Mission at Kesaro, Village, Piska-Nagri, Ranchi.
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3- 	 lapkfyr vuqlU/kku ,oa fodkl dk;ZØe

	 ON-GOING R&D PROGRAMMES

3-1	 HkksT; ikS/k lao/kZu / HOST PLANT IMPROVEMENT

3-1-1	 ifÙk;ksa dh mPprj mit o xq.koÙkk gsrq VfeZusfy;k vtqZuk ,oa VfeZusfy;k VksesUVkslk ds mÙke 
ladjksa dk fodkl  

	 DEVELOPMENT OF SUPERIOR HYBRIDS OF TERMINALIA ARJUNA AND 
T. TOMENTOSA FOR HIGH LEAF YIELD AND QUALITY 

SUB PROJECT: IDENTIFICATION OF HYBRIDS BY USING MOLECULAR  
TOOLS  : PIB-4697) 

eatIik] ch- lqjsUæukFk ,oa gjsUæ ;kno 
Manjappa, B. Surendranath and H. Yadav

mRre ,oa ,d leku xq.koRrk ds rlj js”ke dh izkfIr ds fy, vkuqoaf”kd :Ik ls mRre  
mitkfr;ksa@ladjksa ds ,d leku ikS/k jksi.k dk fodkl vko”;d gSA vr% ifj;kstuk bl mn~ns”; ls 
yh xbZ fd mRre ladjksa ds ,d leku vkcknh ,oa dzfed  fodkl ds lkFk vR;ar mi;qDr ekr` ikS/k 
ds uoksn~fon ikS/k ¼lhMfyax½ ckxku rS;kj fd;k tk lds] ftls dkf;d :Ik ls izxqf.kr fd;k tk ldrk 
gSA mUur ,Dls”kuksa dh igpku djus ds fy, ds-r-v- o iz-la-] jk¡ph ds thu cSad esa j[kj[kko fd, x, 
Vh- vtqZuk ,oa Vh- VksesUVkslk ds tuunzO; ,Dls”kuksa dk iwoZ ifj;kstuk ¼ihvkbZih&4678½ esa ewY;kadu fd;k 
x;k FkkA vkd`fr] dkf;dh ,oa tSo jlk;u xq.kksa ij vk/kkfjr mRre Vh-vtqZuk ,oa Vh-VksesUVkslk ,Dls”ku 
p;fur fd, x,A mRre ,Dls”kuksa ds o`gr iSekus ij dkf;d izxq.ku gsrq IykWV 14 ,oa 15 esa mRre 
ekr` ikS/k ,Dls”ku 701 o 702 ¼Vh-vtqZuk] egk-½] ,oa 531 ¼Vh-VksesUVkslk] egk-½ ds lkFk Dyksuy ckxku 
rS;kj fd, x,A 

Development of uniform plantation of genetically superior varieties/hybrids is essential to 
achieve superior and uniform quality of tasar silk. Hence, the project was taken with an objective of 
raising a seedling orchard of most suitable mother plant with uniform population and evolution of 
superior hybrids that can be multiplied vegetatively. To identify improved accessions, Germplasm 
accessions of Terminalia arjuna and T. tomentosa, maintained in field gene bank at CTR&TI, 
Ranchi were evaluated in previous project (PIP-4678). Based on morphological, physiological and 
biochemical characters superior Terminalia arjuna and T. tomentosa accessions were selected. For 
large scale vegetative multiplication of superior accessions, clonal orchard was raised in plot 14 & 
15 with superior mother plants of Acc. 701 & 702 (T. arjuna, MH), and 531 (T. tomentosa, MH).

orZeku v/;;u esa VfeZusfy;k vtqZuk ,oa Vh- VksesUVkslk] nksuksa ds var% ,oa varj fo”ks’k ladjksa dks 
fodflr fd;k x;kA bl mn~ns”; ds fy, lrjg mRre ,Dls”ku ¼12 vtqZu ,oa 5 vlu½ ekr` ,Dls”kuksa 
ds :Ik esa p;fur fd, x,A vkuqoaf”kd fofo/krk ¼vkd`fr ,oa vkf.od½ ds tudksa dk ladj rS;kj djus 
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ds nkSjku fopkj fd;k x;kA ledkfyd p;u ds vk/kkj ij 13 ijh{k.kksa ds fo”ys’k.k ij vf/kdka”k 
tud p;fur fd, x, ;Fkk&102] 123] 135] 701] 232] 531] 533] 614 ,oa 702 rsth ls o`f)] vYi 
varj uksMy fMLVsal] vf/kd ueh ,oa izksVhu dVsaV] csgrj ewyu o dhVikyu fu’iknu ds vk/kkj ij 
p;fur fd, x,A ladj nks lewgksa esa 2012 esa iUnzg la;kstu ,oa 2014 esa nl la;kstu fodflr fd, 
x,A ladjksa la;kstuksa esa 17 varj fo”ks’k ,oa 8 var% fo”ks’k ”kkfey gSA fofHkUu lewgksa ds tudksa dk var% 
fo”ks’k ladj esa thu fofue; fd;k x;kA 

In present study, both intra and inter-specific hybrids of Terminalia arjuna and T. tomentosa 
were developed. For this purpose, seventeen superior accessions were selected as parents (12-Arjun 
& 5 Asan accessions. Genetic diversity (morphological & molecular) of parents was considered 
while preparing hybrids. Most of the parents were selected based on simultaneous selection indices 
analysis on 13 traits viz., 102, 123, 135, 701, 232, 531, 533, 614 and 702 were selected based on 
fast growth, short inter nodal distance, high moisture and protein contents, better rooting & 
rearing performance. Hybrids were developed in two batches, fifteen combinations in 2012 and 
ten combinations in 2014. Hybrid combinations includes 17 inter-specific and 8 intra-specific 
combinations. Parents from different clusters were crossed in intra-specific hybrids. 

thu foue; ls izkIr ladj cht ulZjh esa rS;kj fd,A ewyu ,oa lhMfyax ds vk/kkj ij izFke cSp 
ds murhl ladj ikS/ks rFkk f}rh; cSp ds rSarhl ladj ikS/kksa dk xeyksa esa ewY;kadu fd;k x;kA ladj 
ikS/kksa ds ikS/kksa dh Å¡pkbZ ¼ls-eh-½] izkFkfed “kk[kkvksa dh la[;k] f}rh;d “kk[kkvksa dh la[;k] izkFkfed 
“kk[kk dh yEckbZ] f}fÙk;d “kk[kk dh yEckbZ] izfr ikS/kk ifRr;ksa dh la[;k] ifRr;ksa dh yEckbZ] rkth 
ifÙk;ksa dk otu¼xzk-½] lw[kh ifRr;ksa dk otu ¼xzk-½] ueh ¼%½ ,oa iRRkh mit@ikS/kk ¼xzk-½ ds vk¡dM+s 
fjdkMZ fd, x,A pkj fofHkUu o`f) Lrjksa@voLFkkvksa ;Fkk&flrEcj] 2014] ebZ] 2015] flrEcj@vDVwcj] 
2015] vxLr] 2016 rFkk vxLr] 2017 esa vk¡dM+s fjdkMZ fd, x,A fofHkUu ekSle esa fjdkMZ fd, x, 
vkadM+s ,d= fd, x, ,oa vkSlr fd;k x;kA mPp fu’iknu djus okys ladj dks vf/kdre Ldksj nsrs 
gq, ,oa voj ladj dks U;wure Ldksj nsrs gq, ,oa ?kVrs dze essa ,Dls”kuksa dks O;ofLFkr djrs gq, izR;sd 
izkpyksa dk Ldksj rS;kj fd;k x;kA lHkh ijh{k.kksa ds lafpr Ldksj ds vk/kkj ij izR;sd ladj dh jSfdax 
dh xbZ ¼lkj.kh&3-1 ,oa 3-2½A izFke cSp ladjksa ;Fkk 501 X 533 ih2 ¼lafpr Ldksj 247½] 615 X 531 
ih6 ¼233½] 615 X 531 ih7 ¼216½] 501 X 533 ih6 ¼215½ ,oa 701X 531 ih1 ¼206½( rFkk f}rh; cSp 
ladjksa ;Fkk 533 X 702 ih1] ¼175½] 819 X 716  ih1 ¼148½] 614 X 701  ih4 ¼144½] 533 X 342  ih5 
¼140½ ,oa 701 X 614 ih1 ¼140½ esa ladjksa ds y{k.kksa ,oa o`f) voLFkkvksa ds lafpr Ldksj ds vk/kkj ij 
Js’B ik¡p ladjksa dk p;u fd;k x;kA 

The crossed seeds derived from crossing were raised in nursery. Based on rooting ability and 
seedling vigour, twenty nine hybrid plants from the first batch and thirty three hybrid plants from 
the second batch were evaluated under pot condition. Observations were recorded from hybrid 
plants for plant height (cm), no. of primary branches, no. of secondary branches, length of primary 
branches (cm), length of secondary branches (cm), total no. of leaves / plant, fresh wt. of leaves (g), 
dry wt. of leaves (g), moisture (%) and leaf yield / plant (g). Observations were recorded in four 
different growth stages viz., September 2014, May, 2015, September/October 2015 August 2016 
and August 2017. The data recorded across seasons were pooled and average was taken. Scoring 
was made for each trait, by giving highest score to the top performing hybrid and lowest to the 
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imferior hybrid by arranging accessions in descending order. Based on cumulative scores of all the 
traits ranking was given to each hybrid (Table 3.1 & 3.2). Top five hybrids were selected based on 
cumulative score of hybrids across traits and growth stages in first batch hybrids viz., 501 x 533 P2 
(cumulative score 247), 615 x 531 P6 (233), 615 x 531 P7 (216), 501 x 533 P6 (215) & 701 x 531 P1 
(206) and in second batch hybrids viz., 533 x 702 P1 (175), 819 x 716 P1 (148), 614  x 701 P4 (144), 
533 x 342 P5 (140) & 701 x 614 P1 (140). 

DyksjksfQy ,] DyksjksfQy ch] dqy DyksjksfQy] izksVhu ek=k ,oa dkcksZgkbMªsV ek=k ds fy,  
VfeZusfy;k ds ladj ikS/kksa dh ifRr;ksa dk tSo jlk;fud fo”ys’k.k dk;Z fu’ikfnr fd;k x;kA Mh,e,lvks 
izfdz;k dk mi;ksx djrs gq, DyksjksfQy dk vkdyu fd;k x;kA izFke cSp ds ladjksa esa DyksjksfQy 
,] DyksjksfQy ch ,oa dqy DyksjksfQy dh ek=k dze”k% 0-92&1-68 fe-xzk-@xzk-] 0-26 & 0-71 fe-xzk-@
xzk- ,oa 0-11 ls 2-38 fe-xzk-@xzk- ¼lkj.kh&3-3,½( tcfd f}rh; cSp ds ladjksa esa ek=k dze”k% 0-81&1-52  
fe-xzk-@xzk- 0-24&0-41 fe-xzk-@xzk- rFkk 0-15&1-93 fe-xzk- ¼lkj.kh&3-3ch½ jghA ladj 501 x 533  ¼ih1½ 
,oa 701 x 614  ¼ih3½ esa dqy DyksjksfQy dh vf/kdre ek=k ns[kh x;hA ykWjh fof/k dk mi;ksx djrs 
gq, ifRRk;ksa esa izksVhu dh ek=k dk fo”ys’k.k fd;k x;kA izksVhu dh ek=k 40-25 ls 122-95 fe-xzk-@
xzk. ¼lkj.kh&3-1,½ ,oa 50-8 ls 207-9 fe-xzk-@xzk rd ¼lkj.kh&3-3ch½ esa jghA ,UFkzksu fof/k dk mi;ksx 
djrs gq, dkcksZgkbMªsV dh ek=k dk vkdyu fd;k x;kA tks izFke cSp ds ladjksa esa 74 fe-xzk-@xzk- ls 
344 fe-xzk-@xzk- rd  ¼lkj.kh&3-3,½ rFkk f}rh; cSp ds ladjksa esa  214 fe-xzk-@xzk- ls 340 fe-xzk-@
xzk- rd jgh ¼lkj.kh&3-3ch½A izFke cSp ds ladjksa esa iRrksa esa ueh dh ek=k ¼lkj.kh&3,½ 64-5% ls 74-
5% rd jghA lkj.kh&3-4 esa fofHkUu tSo jlk;u dh ek=k n”kkZrs gq, Js’B ladjksa dh igpku dh xbZA 

Biochemical analysis of leaf was carried out in Terminalia hybrids plants for chlorophyll 
a, chlorophyll b, total chlorophyll, protein content and carbohydrate content. Chlorophyll was 
estimated using DMSO method. Among the first batch hybrids, the range for chlorophyll a, 
chlorophyll b and total chlorophyll was 0.92-1.68 mg/g, 0.26-0.71 mg/g and 0.11-2.38 mg/g 
respectively (Table 3.3A) whereas in second batch hybrids range was 0.81-1.52 mg/g, 0.24-0.41 mg/g 
and 0.15-1.93 mg/g respectively (Table 3.3b). Hybrids, 501 x 533 (P1) and 701 x 614 (P3) shown 
highest total chlorophyll content. Leaf protein content was analysed using Lawry’s method, range 
of protein content was 40.25-122.95 mg/g (Table 3.3a) and from 50.8-207.9 mg/g (Table 3.3B). Leaf 
carbohydrate content estimated using Anthrone method which ranged from 74 mg/g to 344 mg/g 
in first batch hybrids (Table 3.3a) and from 214 mg/g to 340 mg/g in second batch hybrids (Table 
3.3b). Leaf moisture content among first batch hybrids was ranged from 64.5% to 74.5% (Table 
3.3a). Best hybrids identified for different biochemical content are tabulated in table 3.4.

izR;sd ladj ikS/kk ij 30 js”kedhVksa dk ikyu djrs gq, 2 fu;af=r ikS/ks lfgr 11 p;fur ladj 
ikS/kkas ¼izFke cSp½ ij tSo vkekiu fd;k x;kA dVkbZ ds Ik”pkr~ dqy 107 dkslksa dh izkfIr dh xbZ vkSj 
muds dkslk Hkkj ,oa /kkxkdj.k izkpyksa dk ewY;kadu fd;k x;kA folaxfr ¼,uksok½ ds ,dy dkjd 
fo”ys’k.k ls ,slk ik;k x;k fd dkslk Hkkj ,oa /kkxkdj.k izkpyksa ;Fkk&rarq yEckbZ] VwVu dh la-] u VwVus 
;ksX; rarqvksa dh yEckbZ] ,dy rarq Hkkj] vif”k’V Hkkj ,oa Msfu;j ds ijhf{kr ladjksa ,oa fu;a=.k HkksT; 
ikS/kksa ds chp dksbZ egRoiw.kZ varj ugha ik;k x;k ¼lkj.kh&3-5½A ladjksa ds bl xSj egRoiw.kZ fu’iknku 
dk dkj.k uewus dk NksVs vkdkj ¼izR;sd ladj ds ,dy ikS/kk½ gSA rFkkfi dkslk Hkkj dh Js.kh 10-9 xzk- 
ls 14-9 xzk- rd] rarq yEckbZ 789 eh- ls1141 eh- rd] ,uch,Q,y 131 eh- ls 329 eh- ,oa ,dy rarq 
Hkkj 0-96 xzk- ls 1-37 xzk- rd fopkj.kh; varj ik;k x;kA 
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Bioassay was performed on 11 selected hybrid plants (first batch) along with 2 control 
plants by rearing 30 silkworms on each hybrid plant. After spinning a total of 107 cocoons were 
harvested and were assessed for their cocoon weight and reeling parameters. Single factor analysis 
of variance (ANOVA) revealed no significant difference among the test hybrids and control host 
plant for cocoon weight and reeling parameters viz., filament length, No. of breaks, Non-breakable 
filament length, single filament weight, waste weight and denier (Table 3.5). This non-significance 
performance of hybrids could be due to their smaller sample size (single plant in each hybrid). 
However, considerable variation was noticed for cocoon weight range from 10.9g to 14.9 g, filament 
length from 789 m to 1141 m, NBFL from 131 m to 329 m and single filament weight from 0.96g 
to 1.37g. 

mi ifj;kstuk % vkf.od lk/kuksa dk mi;ksx djds ladjksa dh igpku
Subproject : Identification of hybrids by using molecular tools

mi ifj;kstuk % vkf.od lk/kuksa dk mi;ksx djds ladjksa dh igpku ds rgr fd, tk jgs  
vkf.od v/;;u ds ek/;e ls fodflr ladjksa dh ladjrk dh iqf’V dh tk;sxhA vafre fu’d’kksZ ds  
vk/kkj ij iqf’V fd, x, ladjksa dk ewY;kadu cgqi{kh; ijh{k.kksa ds ek/;e ls fd;k tk;sxk A  	

Hybridicity of the developed hybrids will be confirmed through the molecular study being 
conducted under the subproject: Sub project “Identification of hybrids by using molecular tools”. 
Based on the final findings the confirmed hybrids will be evaluated through multilocational trials.



__________________________________________________ okf"kZd izfrosnu @ Annual Report 2018-19 

 _________________________________________________ 61dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

Ta
bl

e 3
.1

: M
ea

n 
pe

rf
or

m
an

ce
 o

f fi
rs

t b
at

ch
 h

yb
ri

ds
 fo

r q
ua

nt
ita

tiv
e t

ra
its

 ac
ro

ss
 d

iff
er

en
t g

ro
w

th
 st

ag
es

 (S
ep

t.2
01

4,
 M

ay
 2

01
5,

 
Se

pt
./O

ct
.2

01
5 

an
d 

A
ug

. 2
01

6)
 a

nd
 th

ei
r r

an
ki

ng
 b

as
ed

 o
n 

cu
m

ul
at

iv
e 

sc
or

e 
ac

ro
ss

 tr
ai

ts
.

Sl
. 

N
o.

Cr
os

s 
co

m
bi

na
ti

on
Pl

an
t

N
o.

Pl
an

t
 H

ei
gh

t
(c

m
)

N
um

be
r 

of
 

pr
im

ar
y 

Br
an

ch
es

Le
ng

th
 o

f 
pr

im
ar

y 
br

an
ch

es

N
um

be
r 

of
 

se
co

nd
ar

y 
Br

an
ch

es

Le
ng

th
 o

f 
se

co
nd

ar
y 

br
an

ch
es

 
(c

m
)

To
ta

l 
N

um
be

r 
of

 
le

av
es

/
pl

an
t

M
oi

st
ur

e
%

 in
 t

he
 

le
av

es

Le
af

 
Yi

el
d/

 
Pl

an
t 

(g
)

In
te

r 
no

da
l 

di
st

an
ce

 
(c

m
)

To
ta

l 
va

lu
e

R
an

k

1
A

cc
.5

01
x5

33
1

15
3.

00
12

.0
0

27
3.

75
19

.5
0

53
6.

60
18

3.
00

65
.4

8
19

9.
50

4.
35

17
3

12
2

2
18

7.
50

15
.0

0
27

8.
50

21
.0

0
62

5.
33

19
6.

00
65

.6
5

41
5.

00
3.

46
24

7
1

3
3

16
6.

50
9.

00
36

0.
50

19
.5

0
61

5.
00

20
7.

00
63

.5
4

33
4.

80
3.

64
18

4
9

4
4

16
5.

50
11

.3
3

37
1.

75
36

.0
0

68
6.

00
26

3.
00

64
.3

2
38

6.
60

4.
73

20
2

7
5

5
21

6.
50

7.
00

29
9.

50
25

.0
0

55
6.

67
10

5.
00

62
.2

0
29

0.
10

4.
82

18
1

11
6

6
22

7.
00

11
.0

0
46

5.
00

19
.5

0
73

4.
33

22
8.

00
60

.9
9

41
2.

10
4.

13
21

5
4

7
A

cc
.5

01
x7

02
1

22
8.

00
8.

33
30

7.
75

18
.0

0
34

9.
67

13
4.

00
60

.6
4

34
1.

60
3.

67
14

1
20

8
2

10
8.

50
6.

67
13

5.
50

21
.5

0
41

1.
33

17
5.

00
67

.3
7

10
7.

00
5.

01
97

28
9

A
cc

.7
01

x5
31

1
19

2.
50

12
.0

0
37

4.
00

15
.0

0
56

5.
33

18
6.

00
62

.3
8

48
7.

00
3.

77
20

6
5

10
2

19
2.

00
11

.6
7

34
8.

00
14

.0
0

55
0.

00
17

8.
00

63
.3

6
42

6.
10

4.
69

20
4

6
11

A
cc

.6
15

x5
31

1
16

9.
00

12
.6

7
32

1.
25

20
.0

0
44

8.
67

24
6.

00
64

.6
0

49
0.

70
4.

33
18

8
8

12
2

16
3.

00
8.

33
24

1.
25

12
.0

0
37

8.
67

14
4.

00
60

.8
6

21
6.

50
4.

06
74

29
13

3
17

9.
00

10
.6

7
28

7.
00

21
.0

0
50

4.
33

21
9.

00
61

.9
9

29
7.

90
3.

09
16

3
16

14
4

20
9.

00
7.

67
26

5.
25

13
.5

0
43

8.
67

76
.0

0
61

.3
7

39
7.

60
3.

66
13

0
23

15
5

19
8.

50
9.

00
33

9.
50

9.
50

34
2.

33
10

3.
00

62
.3

9
47

5.
70

3.
94

16
9

14
16

6
20

6.
50

15
.3

3
30

0.
00

23
.0

0
58

4.
00

24
2.

00
61

.5
0

45
6.

00
3.

80
23

3
2

17
7

16
4.

50
11

.0
0

38
5.

75
22

.5
0

59
1.

00
17

6.
00

62
.3

5
56

1.
30

3.
99

21
6

3
18

8
18

0.
50

8.
67

27
4.

75
12

.0
0

47
0.

00
13

0.
00

61
.7

5
31

6.
80

4.
45

11
8

27
19

A
cc

.5
01

x6
15

1
21

5.
50

8.
33

34
8.

75
7.

50
31

8.
67

65
.0

0
65

.4
9

78
9.

50
4.

92
18

4
10

20
A

cc
.5

01
x7

01
1

17
8.

50
11

.0
0

44
3.

25
14

.5
0

41
0.

67
78

.0
0

65
.2

9
56

5.
90

4.
76

17
1

13
21

A
cc

.5
33

x5
31

1
18

8.
50

9.
33

33
6.

50
9.

50
27

1.
00

80
.0

0
62

.8
1

41
3.

50
4.

30
14

3
19

22
A

cc
.5

31
x7

02
1

19
7.

50
6.

67
25

9.
50

18
.5

0
47

0.
33

11
2.

00
61

.2
7

32
3.

50
3.

84
15

4
17

23
A

cc
.5

31
x7

01
1

20
4.

00
7.

67
30

9.
00

16
.5

0
46

0.
00

10
7.

00
62

.8
9

44
7.

60
3.

69
16

4
15

24
A

cc
.5

31
x6

15
1

17
1.

00
7.

00
29

0.
75

11
.5

0
29

8.
67

10
3.

00
60

.9
9

37
2.

40
5.

04
11

8
26

25
A

cc
.5

31
x5

33
1

14
9.

50
6.

67
26

8.
25

14
.0

0
35

1.
00

67
.0

0
63

.6
4

43
6.

30
5.

49
12

2
25

26
A

cc
.2

35
x6

15
1

16
5.

00
7.

67
27

6.
75

15
.5

0
40

8.
33

92
.0

0
64

.2
9

47
9.

70
5.

03
13

7
21

27
A

cc
.1

23
x5

33
1

20
1.

00
11

.3
3

24
7.

75
15

.5
0

58
9.

00
12

3.
00

60
.7

5
27

2.
80

4.
81

14
4

18
28

A
cc

.7
02

X
53

1
1

16
5.

50
7.

67
24

0.
25

18
.5

0
47

2.
67

13
9.

00
64

.2
0

21
9.

80
4.

43
13

3
22

29
A

cc
.7

01
x5

01
1

19
4.

00
8.

00
23

8.
00

15
.0

0
40

7.
33

12
3.

00
64

.7
9

22
7.

00
3.

54
12

6
24



okf"kZd izfrosnu @ Annual Report 2018-19 __________________________________________________

dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

 _________________________________________________62

Ta
bl

e 
3.

2:
 M

ea
n 

pe
rf

or
m

an
ce

 o
f s

ec
on

d 
ba

tc
h 

hy
br

id
s f

or
 q

ua
nt

ita
tiv

e 
tr

ai
ts

 a
cr

os
s d

iff
er

en
t g

ro
w

th
 st

ag
es

 (D
ec

em
be

r 2
01

5,
 

A
ug

us
t 2

01
6 

an
d 

N
ov

em
be

r 2
01

6 
an

d 
A

ug
us

t 2
01

7)
 a

nd
 th

ei
r r

an
ki

ng
 b

as
ed

 o
n 

cu
m

ul
at

iv
e 

sc
or

e 
ac

ro
ss

 tr
ai

ts
.

Co
m

bi
na

ti
on

Pl
an

t 
N

o.
H

ei
gh

t 
of

 t
he

 
pl

an
t 

(c
m

)
N

um
be

r 
of

 
br

an
ch

es
/p

la
nt

Le
ng

th
 o

f a
ll 

br
an

ch
es

/p
la

nt
 (

cm
)

Le
af

 y
ie

ld
/

pl
an

t 
(g

)
To

ta
l #

 
of

 le
av

es
Le

af
 le

ng
th

 
(c

m
)

Le
af

 w
id

th
 

(c
m

)
To

ta
l 

sc
or

e
R

an
k

A
cc

.6
14

xa
cc

.7
01

P1
14

1
12

.0
55

2.
3

28
0

59
4

15
.9

5.
5

54
32

P2
12

2
14

.7
59

7.
0

26
2

61
4

15
.1

5.
1

67
28

P3
13

0
24

.0
84

6.
7

96
13

20
13

.2
3.

85
10

7
18

P4
14

1
29

.7
77

9.
0

43
2

10
88

11
.7

3.
65

14
3

3
A

cc
.5

33
xa

cc
.3

42
P1

14
9

14
.7

49
2.

7
28

0
72

4
13

5.
25

79
23

P2
15

0
24

.3
84

8.
0

28
4

11
84

12
4.

55
12

8
9

P3
13

9
24

.0
75

6.
0

25
4

12
34

12
4.

15
11

5
15

P4
13

3
21

.0
74

5.
3

31
6

13
68

13
5.

25
11

7
14

P5
16

1
26

.3
92

1.
0

34
0

11
68

13
3.

89
14

3
4

P6
11

7
28

.0
88

0.
0

25
0

13
66

13
.3

3.
75

11
4

16
P7

18
1

27
.3

96
4.

3
26

4
10

96
11

.6
3.

35
13

3
8

P8
16

3
15

.3
62

9.
0

20
8

70
8

11
.7

3.
85

74
25

P9
14

3
25

.3
90

4.
7

29
0

12
08

12
.1

5
3.

35
13

8
6

P1
0

16
2

22
.3

71
4.

0
21

6
10

24
12

.3
4.

2
90

20
A

cc
.5

33
xa

cc
.7

02
P1

16
1

41
.3

13
90

.3
37

4
20

90
11

.6
3.

65
17

5
1

P2
15

2
23

.3
78

3.
7

30
0

96
8

12
.4

4.
95

12
6

10
A

cc
.8

19
xa

cc
.1

32
P1

14
9

34
.0

10
31

.3
25

0
14

06
10

.4
3.

65
13

7
7

P2
12

0
15

.3
45

7.
0

19
2

19
8

8.
5

3.
6

53
29

A
cc

.7
01

xa
cc

.6
14

P1
16

6
34

.0
11

37
.0

30
0

81
8

14
.4

4
14

0
5

P2
18

7
20

.3
66

3.
0

25
2

86
2

13
.5

4.
65

90
19

P3
20

6
23

.7
98

9.
0

28
0

92
8

12
.2

4.
2

11
7

13
P4

18
1

20
.7

91
6.

7
31

4
95

4
12

.5
4.

25
12

4
11

P5
16

0
16

.3
61

8.
7

12
2

61
6

16
.8

5.
75

80
24

P6
16

1
19

.3
62

0.
3

23
4

60
8

15
.5

4.
35

65
27

P7
16

3
20

.3
83

8.
7

32
4

93
6

13
.5

3.
95

11
5

17
A

cc
.2

16
xa

cc
.5

02
P1

15
7

7.
7

39
0.

7
18

1
34

2
15

7.
25

32
33

P2
18

2
13

.3
53

7.
0

30
6

55
4

15
.5

6.
3

85
21

P3
18

0
12

.3
50

1.
3

18
6

42
4

16
6.

8
54

31
A

cc
.5

04
xa

cc
.7

07
P1

17
2

11
.0

43
6.

3
28

5
42

2
17

5.
4

72
26

P2
13

8
19

.3
74

5.
7

35
0

11
04

13
.9

4.
4

12
2

12
A

cc
.5

31
xa

cc
.7

01
P1

84
9.

0
31

0.
3

30
8

18
4

12
.6

9
4.

25
56

30
A

cc
.8

19
xa

cc
.7

16
P1

16
1

32
.7

10
57

.0
27

2
13

72
9.

7
4.

05
13

8
2

A
cc

.7
01

xa
cc

.5
31

P1
12

3
16

.0
67

1.
7

21
8

13
28

13
.3

3.
85

83
22



__________________________________________________ okf"kZd izfrosnu @ Annual Report 2018-19 

 _________________________________________________ 63dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku
Central Tasar Research and Training Institute

Table 3.3a: Leaf biochemical components of selected Terminalia hybrids of first batch.

Rank Hybrid combination Chl a (mg/g) Chl b 
(mg/g)

Total Chl  
(mg/g)

Leaf Moisture 
(% )

Protein 
(mg/g)

Carbohydrate 
(mg/g)

1 501b x  533a (P2) 1.286 0.365 1.651 73.0 78.4 325.5
2 615a x 531b (P6) 1.221 0.363 1.584 64.9 80.1 234.5
3 615a x 531b (P7) 1.062 0.323 1.384 70.3 107.6  323.0
4 501b x 533a (P6) 1.131 0.324 1.454 70.5 81.9  295.5
5 701a x 531b  (P1) 1.293 0.369 1.662 69.6 77.0 309.5
6 701a x 531b (P2) 0.921 0.311 1.232 64.5 84.3 299
7 501b x 533a (P4) 1.403 0.578 1.981 73.4 103.4 3445
8 615a x 531b (P1) 1.412 0.402 1.814 72.7 69.7 73.5
9 501b x 533a (P3) 1.677 0.710 2.386 71.5 71.8 240.5

10 501b x 615a (P1) 1.212 0.346 1.558 68.2 123.0 300
11 501b x 533a (P5) 1.707 0.589 1.935 69.2 84.0 220
12 501b x 533a (P1) 1.245 0.363 1.608 74.5 55.7 295.5
13 501b x 701a (P1) 1.162 0.445 1.607 65.4 96.3 335
14 615a x 531b (P5) 0.998 0.268 1.265 69.2 68.9 325

aTerminalia arjuna, bT. tomentosa

Table 3.3b: Leaf biochemical components of selected Terminalia hybrids of second batch.

Rank Hybrid 
combination 

Chl a 
(mg/g)

Chl b 
(mg/g)

Total Chl  
(mg/g)

Protein content on dry 
leaf basis (mg/g)

Total carbohydrate on 
dry leaf basis (mg/g)

1  533a x  702a (P1) 1.039 0.327 1.366 121.1 340.0
2  819a x 716a (P1) 0.810 0.243 1.052 94.2 236.5
3  614a x 701a (P4) 0.944 0.294 1.237 133.1 334.0
4  533a x 342 (P5) 1.123 0.327 1.449 154.1 219.5
5  701a x 614a (P1) 0.959 0.352 1.276 50.8 290.0
6  533b x 342b (P9) 1.136 0.361 0.153 118.0 292.5
7  819a  x  132a (P1) 1.149 0.326 1.474 112.5 271.5
8  533a x 342b (P7) 1.262 0.372 1.634 96.7 292.5
9  533a x 342b (P2) 1.095 0.339 1.434 207.9 251.0

10  533a x 702a (P2) 1.161 0.364 1.174 165.6 301.0
11  701a x 614a (P2) 1.146 0.410 1.556 179.5 213.5
12  504a x  707a(P2) 1.410 0.374 1.784 139.4 301.0
13  701a x 614a (P3) 1.521 0.406 1.926 122.9 253.0
14  533a x 342b (P4) 1.404 0.368 1.771 135.1 219.5
15  533a  x 342b (P3) 1.424 0.376 1.799 168.6 303.5

aTerminalia arjuna, bT. tomentosa
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Table 3.4: List of hybrids having high biochemical content.

Hybrids with high chlorophyll content Total Chl (mg/g)

501 x 533 (P3) 2.386
501 x 533 (P4) 1.981
501 x 533 (P5) 1.935
 701 x 614 (P3) 1.926
615 x 531 (P1) 1.814

Hybrids with high protein content mg/g (dry basis)

533x342(P2) 207
701x614(P4) 179
533x342(P3) 168
533x702(P2) 165

Hybrids with high total sugar mg/g (dry basis)

501x533(P4) 344
533x702(P1) 340
614x701(P4) 334
501x533(P2) 325
615x531(P7) 323

Table 3.5: Single factor analysis of variance among Terminalia hybrid plants for their 

Silkworm rearing performance during second crop 2017.

Source of 
variation d. f. Cocoon 

weight
Filament 
length

No. of 
breaks NBFL Silk 

Weight Waste wt. Denier

Between group 12 3.61 ns 48293 ns 2.88 ns 12405 ns 0.05 ns 0.02 ns 2.07 ns

Within group 66 3.55 45446 4.32 15093.1 0.06 0.02 1.73
p value   0.44 0.41 0.67 0.63 0.59 0.37 0.30
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3-2	 HkksT; ikS/k mRiknu 

	 HOST PLANT PRODUCTION

3-2-1	 ou ,oa CykWd ikS/k jksi.k ds izkFkfed rlj HkksT; ikS/kksa dh o.kh; iks"k.k dh ek=k ij ikS/kksa esa 
o`f¼ djus okys jkbtksLQh;j lw{e thoksa dk izHkko

	 EFFECT OF PLANT GROWTH PROMOTING RHIZOSPHERE MICROORGANISMS 
ON LEAF NUTRIENT CONTENT OF PRIMARY TASAR HOST PLANTS IN FOREST 
AND BLOCK PLANTATION (PPA-4715)

eatIik ,oa Vh-ikf.M;kjkt 
Manjappa and T. Pandiaraj 

orZeku vè;;u rlj HkksT; ikSèkksa ds jkbtksLQs;j feêh ls mPp Q‚LQsV ?kqyu'khy cSDVhfj;k 
¼ih,lch½ ds i`Fkddj.k vkSj tkap ds mís'; ls gSA bl mís'; ds fy,] dqy 258 vkblksysV~l dks 
rhu rlj dhVikyu {ks=ksa] >kj[kaM ¼if'pe ÇlgHkwe½] vksfM'kk ¼e;wjHkat] D;ksa>j vkSj lqanjx<+½ vkSj 
NÙkhlx<+ ¼cLrj] dkadsj vkSj jk;x<+½ ls ,df=r fd, x, 116 jkbt+ksLQs;j feêh ds uewuksa ls vyx fd;k  
x;kA ck;ksQÆVykbt+j rS;kj djus ds fy, laHkkfor miHksnksa dk mi;ksx fd;k tk,xk ftlls rlj HkksT;+ 
ikSèkksa ds iÙkh iks"k.k esa dkQh lqèkkj gks ldrk gSA

Present study is aimed at isolation and screening of high phosphate solubilizing bacterial 
isolates from rhizosphere soil of tasar host plants. For this purpose a total of 258 PSB isolates were 
isolated from 116 rhizosphere soil samples collected from three tasar rearing regions viz., Jharkhand 
(West Singhbhoom), Odisha (Mayurbhanj, Keonjhar & Sundergarh) and Chhattisgarh (Bastar, 
Kanker & Raigarh). Potential strain would be used to prepare biofertilizer, which may improve leaf 
nutrition in tasar host plants sustainably. 

laHkkfor miHksnksa dh LØhÇux ds fy,] rjy laoèkZu esa ih,lch miHksnksa dh bu foVªks Q‚LQsV 
?kqyu'khyrk {kerk dk ewY;kadu ,Ld‚Æcd ,flM fofèk dk mi;ksx djds fd;k x;kA m"ek;u dh vofèk 
ftl ij ih,lch vkblksysV~l QkWLQsV lkWY;wcykbZts'ku dk f”k[kj fn[kkrk gS] ds fy, Ng ih,lch 
vkblksysV~l dks ikap fnuksa ds ekudhdj.k ds fy, buD;wcsV fd;k x;k FkkA ih,lch laoèkZu esa çR;sd 
fnu QkWLQsV&vkdyu fd;k x;k vkSj ifj.kkeksa ls irk pyk fd lHkh vkblksysV~l us Å"ek;u ds pkSFks 
fnu  esa vf/kdre QkWLQsV&lkWY;wcykbZts'ku n'kkZ;k ¼fp= 3-1½A blfy, lHkh 258 ih,lch miHksnksa dh 
tkap ds fy, pkj fnuksa ds m"ek;u ij fopkj fd;k x;kA

For screening of potential strains, in vitro phosphate solubilisation ability of PSB strain 
in liquid culture was assessed using Ascorbic acid method. For standardization of duration of 
incubation, at which PSB isolates shows peak P-solubilisation, six PSB isolates were incubated for 
five days. Each day P-estimation was performed in PSB culture and results revealed that all the 
isolates shown peak P-solubilisation on fourth day of incubation (Fig. 3.1). Hence four days of 
incubation was considered for screening of all 258 PSB strains. 
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Q‚LQsV lksywfcykbÇtx thok.kq feêh esa Q‚LQsV ds vuqiyCèk :i vFkkZr~ Ca3¼PO4½2 ls 
Q‚LQsV H2PO4  ds miyCèk :i esa ?kksy nsrk gS tks ikSèkksa }kjk vklkuh ls vo’kksf”kr gks tkrk gSA 
Q‚LQsV&lkWY;wcykbZts'ku dh {kerk fHkUu vkblksysV~l ds lkFk fHkUu gksrh gS vkSj blfy, mPp Q‚LQsV 
'kksèku {kerk okys ewy ih,lch vkblksysV ¼,l½ dh igpku tSo moZjd rS;kj djus ds fy, vko';d 
gksxhA pw¡fd ih,lch miHksn vius Hkw&ikfjfLFkfrd {ks= esa csgrj rkyesy fcBkrs gSa blfy, fofHkUu {ks=ksa 
ls ih,lch dks Nk¡¡Vk x;kA vke rkSj ij ih,lch vkblksysV~l esa ls vfèkdka'k esa eè;e ;k de Q‚LQsV& 
lkWY;wcykbZftax n{krk gksrh gSA mPp ih&lkWY;wcykbZftax ih,lch vkblksysV~l dh igpku djus ds 
fy, vfèkd la[;k esa vkblksysV~l dh tkap dh vko';drk gksrh gSA blfy, orZeku vè;;u esa rhu 
jkT;ksa ls bdV~Bk fd, x, 258 vkblksyV~l dks MqfIydsV esa ,uchvkjvkbZih ehfM;k dk mi;ksx djds 
bu foVªks tkapk x;kA ifj.kkeksa us n'kkZ;k fd 27 vkblksysV~l dh igpku cgqr mPp ih&lksyqfcykbÇtx 
¼>200 µg/mL½ cSDVhfj;k ¼fp= 3-2½ ds :i esa dh xÃ] rnqijkar 40 vkblksysV~l dks mPp 
ih&lksyqfcykbÇtx ¼150&200 mg / mL½ cSDVhfj;k ds :i esa rFkk 25 vkblksysV~l dks eè;e Q‚LQsV 
lksyqfcykbtj ds :i esa igpkuk x;kA ¼100&150 mg / mL½ tcfd vfèkdka'k vkblksysV~l fuEu 
¼50&100 100mg / mL½ ls cgqr de ¼0&50 mg / mL½ Js.kh ds Q‚LQsV lkWY;wcykbZtj Fks] dqN  
vkblksysV~l rjy laoèkZu esa ?kqyu'khy ugÈ FksA

Phosphate Solubilizing Bacteria solubilize non-available form of phosphate in soil i.e. 
Ca3(PO4)2 to available form of phosphate H2PO4, which is readily absorbed by the plants. The efficiency 
of P-solubilization varies with the isolates and hence identification of native PSB isolate(s) having high 
phosphate solubilization ability would be essential to prepare biofertilizer. Since PSB strains acclimatize 
better to their own geo-ecological region, PSB were isolated from different regions. Generally most 
of the PSB isolates are having medium or low P-solubilizing efficiency. To identify high P-solubilizing 
PSB isolates, more number of isolates need to be screened. Therefore in present study 258 isolates, 
cutting across three states were screened under in vitro using NBRIP media, in duplicates. Results 
revealed that 27 isolates were identified as very high P-solubilizing (>200 µg/mL) bacteria (Fig. 3.2) 
followed by 40 isolates as high P-solubilizing (150-200 µg/mL) bacteria, 25 isolates were medium 
P-solubilizes (100-150 µg/mL) whereas majority of isolates were falling under low (50-100 µg/mL) to 
very low (0-50 µg/mL) category, some isolates did not solubilized in liquid culture. 

ih,lch miHksnksa dks baMksy&3&,flfVd ,flM ¼vkbZ,,½ tSls ikSèks ds fodkl gkeksZu dks  
la'ysf"kr djus ds fy, Hkh tkuk tkrk gSA blfy, 'kh"kZ 57 mPp ih&lksyqfcÇyx ih,lch vkblksysV~l 
dk muds vkÃ,, gkeksZu mRiknu ds fy, ewY;kadu fd;k x;k ftlesa 32 vkblksysV~l vkÃ,, mRikfnr 
djrs ik, x, rFkk 16 vkblksysV~l us veksfu;k dk mRiknu fd;k ¼rkfydk&3-6½A bu 32 ih,lch 
vkblksysV~l dks feêh esa ih,lch miHksnksa ds dkWyksuh cukus vkSj ikSèkksa ds fodkl dks c<+kok nsus vkSj iÙkh 
ds iks"k.k xq.koÙkk ij muds çHkko dk irk yxkus ds fy, i‚V ç;ksx esa tkapk tk,xkA X;kjg mPp ih& 
lkWY;wcykbZftax ih,lch vkblksysV~l dks VÆeufy;k vtqZuk ds uoksfn~Hkn ij muds o`f) c<+kus ds çHkko 
ds fy, ijh{k.k fd;k x;k] vkblksysV 1&2 ,oa 2&1 PSB vkblksysV esas fu;a=.k dh rqyuk esa lhMfyax 
Å¡pkbZ vf/kd FkhA vkblksysV~l dks muds HCN ds mRiknu tks jksxtudksa dks jksdus esa enn djrk gS] 
ds fy, Hkh tkapk x;kA blh rjg] 73 ih,lch vkblksysV~l dks bu foVªks esa js'kedhV thok.kq tfur 
jksxtudksa ds fo#) muds jksx&jksèkh çHkko ds fy, tkapk x;k A 35&2 ,oa 70&1 vkblksysV~l us thok.kq 
tfur jksxtud ds fodkl dks jksd fn;kA
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PSB strains are also known to synthesise plant growth hormones like Indol-3-Acetic 
Acid (IAA). Hence top 57 high P-solubilizing PSB isolates were assessed for their IAA hormone 
production, in which 32 isolates were found to produce IAA & 16 isolates produced ammonia 
(Table 3.6). These 32 PSB isolates would be screened in pot experiment to ascertain colonization 
of PSB strains in soil and their effect on plant growth promotion and leaf nutrition quality. Eleven 
high P-solubilizing PSB isolates were tested for their growth promotion effect on Terminalia arjuna 
seedlingsvg. Isolate 1-2 and 2-1 PSB isolates yielded higher seedling height as compared to control. 
Isolates were also screened for their HCN production, which helps in inhibition of pathogen. 
Likewise, 73 PSB isolates were screened for their anti-pathogenic effect against silkworm bacterial 
pathogen under in vitro. 35-2 and 70-1 isolates inhibited the growth of bacterial pathogen.

NÙkhlx<+ ls ,d= fd, x, 12 jkbtksLQh;j feêh ds uewuksa esa ,t+ksVkscSDVj ¼lqØkst½ vxj vkSj 
ÇdXl ch ehfM;k dk mi;ksx djds dqy 47 ,t+ksVkscSDVj vkSj 58 L;wMkseksukl thok.koh; vkblksysV~l 
dks vyx fd;k x;kA feêh ds uewus esa vkblksysV~l dh la[;k ,t+ksVkscSDVj esa 3-9 dh vkSlr ds lkFk 
2&5 ls ysdj 3&6 vkSj L;wMkseksul esa 4-8 dh vkSlr ds lkFk 3&6 FkhA 43 v‚t+ksVkscSDVj vkblksysV~l 
dks 15 fnuksa ds vtqZu ds uoksfn~Hkn ij muds o`f) c<kus ds çHkko ds fy, tkapk x;kA çR;sd mipkj 
esa] 24 ?kaVs ds fy, m"ekf;r laoèkZu ds 1 feyh- dks 3 ikSèkksa esa mipkj fd;k x;k vkSj 6 uoksfn~Hknksa dks 
fu;a=.k ds :i esa j[kk x;kA

A total of 47 Azotobacter and 58 Pseudomonas bacterial isolates were isolated using 
Azotobacter (Sucrose) agar and King’s B media in 12 rhizosphere soil samples collected from 
Chhattisgarh. Number of isolates per soil sample ranged from 2-5 with an average of 3.9 in 
Azotobacter and 3-6 with an average of 4.8 in Pseudomonas isolates. About 43 Azotobacter isolates 
were screened for their plant growth promotion on 15 days old Arjun seedlings. In each treatment, 
1mL of culture incubated for 24 hour was treated in 3 plants and 6 seedlings were kept as control.

pwafd ih,lch vkSj ,t+ksVkscSDVj] eqä thfor thok.kq gSa] mudh Q‚LQsV ?kqyu'khyrk vkSj ukbVªkstu 
fLFkjhdj.k ds fy, ckg~;&LFkkus n{krk dk ewY;kadu fd;k x;kA i‚V ç;ksx ds rgr] nks çfr:iksa esa 
okf.kfT;d mPp tSo moZjd ¼ldkjkRed fu;a=.k½ vkSj fu;a=.k ds lkFk feêh esa 50 mPp 
ih&lksyqfcykbÇtx ihch,l vkblksysV~l vkSj 50 ,tksVkscSDVj vkblksysV~l dks lajksfir fd;k x;k FkkA

Since PSB and Azotobacter are free living bacteria, their in vivo efficiency for phosphate 
solubilization and Nitrogen fixation was assessed. Under pot experiment, 50 high P solubilizing 
PSB isolates and 50 Azotobacter isolates were inoculated in soil along with commercial biofertilizer 
(positive control) and control, in duplicates.

ih,lch Hkkj dh x.kuk ou vkSj Cy‚d o`{kkjksi.k nksuksa ls ,d= fd, x, 104 jkbtksLQs;j feêh 
ds uewuksa esa dh xÃ Fkh ftlesa vtqZu vkSj vlu HkksT; ikSèks 'kkfey gSaA ou ls bdV~Bk uewuksa esa ih,lch 
yksM ¼139 X 106 lh-,Q-;w-½ vkSj fofoèkrk ¼4-9 vkblksysV~l@uewuk½ Cy‚d ikS/k jksi.k ¼112 X 106 
lh-,Q-;w- vkSj 4-1 vkblksysV~l½ dh rqyuk esa vfèkd Fkk] tcfd ou ¼rkfydk&3-7½ dh rqyuk esa Cy‚d 
ikS/k jksi.k esa jsat vfèkd FkhA ;g Cy‚d ikS/k jksi.k esa feêh ds ih,lch yksM vkSj fofoèkrk esa deh dk 
ladsr nsrk gSA HkksT; ikSèks ds lacaèk esa vlu ¼134 X 106 lh-,Q-;w-½ dh rqyuk esa vtqZu ikSèkksa ds jkbtk-
sLQs;j esa rqyukRed :i ls mPp ih,lch yksM ¼140 X 106 lh,Q;w½ gS tcfd vlu esa vkblksysV~l 
dh la[;k ¼5 vkblksysV~l½ vfèkd FkhA
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Enumeration of PSB load was performed in 104 rhizosphere soil samples collected from 
both forest and block plantations that includes Arjun and Asan host plants. In forest plantation PSB 
load (139 x 106 CFU) and diversity (4.9 isolates/sample) was high as compared to block plantation 
(112 x 106 CFU & 4.1 isolates), whereas range was high in block plantation than forest (Table 3.7). 
This indicates depletion of soil PSB load and diversity in block plantation. With respect to host 
plant, Arjun plant rhizosphere has comparatively high PSB load (140 x 106 CFU) than Asan (134 x 
106 CFU), whereas number of isolates was more in Asan (5 isolates).

ftu LFkkuksa ls feêh ds jkbtkLQs;j uewus fy, x, Fks] muesa feêh ds iks"k.k dh fLFkfr tkuus 
ds fy, feêh ds uewuksa esa e`nk tSfod dkcZu ¼vkslh½] miyCèk ukbVªkstu] iksVsf”k;e ,oa lYQj dk  
vkdyu fd;k x;k tgk¡ 1-0% dh vkSlr  ds lkFk vkslh 0-3% ls ysdj 1-83% rd dh lhek esa FkkA 
miyCèk ukbVªkstu dh ek=k 126-8 o 587-5 fdxzk gs&1 ds chp vkSlru 197-4 fdxzk gs&1 ik;h x;h 
gS ¼rkfydk&3-8½A ukbVªkstu dh mPp miyCèkrk dkadsj ls 587-5 fdxzk gs&1 vkSj U;wure e;wjHkat ls 
126-8 fdxzk gs&1 ntZ dh xÃ A foosP; lhekvksa ds vkèkkj ij 93-3% e`nk uewuksa esa ukbVªkstu dh deh 
fn[kkÃ nhA miyCèk iksVsf'k;e esa 42-6 ls 604-8 fdxzk gs&1 dh fHkUurk ik;h x;hA D;ksa>j esa iksVsf'k;e  
miyCèkrk mPp vkSj e;wjHkat esa de ns[kh xÃA vfèkdka'k e`nk eè;e Js.kh oxZ ¼60%½ ds ckn fuEu 
Js.kh oxZ ¼32%½ dh ikÃ xÃA dsoy 8% e`nk uewuksa esas mPp Js.kh fn[kkÃ nhA lYQj dks è;ku esa j[krs 
gq,] 12-45 ihih,e ds ekè;eku ds lkFk lYQj dh lcls de miyCèkrk dkadsj {ks= esa vkSj D;ksa>j esa 
vfèkdA lekykspukRed lhekvksa ds vkèkkj ij feêh ds dqy uewuksa esa ls yxHkx 45% ntZ dh xbZ esa 
lYQj dh fuEu Js.kh rnqijkar eè;e ¼33%½ ,oa mPp ¼21%½ Js.kh ik;h x;h A

To know the soil nutritional status in all the location from which rhizosphere soil samples 
were collected, Soil organic carbon (OC), available N, K & S were assessed in soil samples, where 
OC ranged from 0.3% to 1.83 % with an average of 1.0%. Available N content ranged from 126.8 
to 587.5 kg ha-1with an average value of 197.4 kg ha-1 (Table 3.8). The higher content of N was 
recorded from Kanker with 587.5 kg ha-1 and minimum in Mayurbhanj with 126.8 kg ha-1. Based 
on critical limits, 93.3% soil samples showed nitrogen deficiency. The available potassium content 
varied from 42.6 to 604.8 kg ha-1. The higher K content was observed in Keonjhar place and lower 
in Mayurbhanj. Most soils were found to be of medium category (60%) followed by low category 
(32%). Only 8% of the soil samples showed higher category. Considering sulphur, the lowest content 
of S was recorded in Kanker region and higher in Keonjhar place with mean value of 12.45 ppm. 
Based on critical limits, about 45% of the total soil samples have low S followed by medium (33%) 
and high category (21%).
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Fig. 3.1 Phosphate solubilisation of six PSB isolates across fi ve days of incubation.

Supplementary data for fi g. 3.1

Isolates Day 1 Day 2 Day 3 Day 4 Day 5

2-5 1.567 1.854 3.052 3.698 3.63
3-1 1.421 1.5945 2.132 2.425 1.7395
6-1 1.4235 1.64 1.7085 1.7095 1.7095
6-3 1.838 2.2505 3.1165 3.721 3.146
7-3 4.1475 4.3385 4.592 5.5205 4.3245
8-2 3.2495 4.1605 4.766 4.2565 4.12

Fig.3.2: Phosphate solubilisation ability of 258 PSB isolates in NBRIP liquid culture aft er four 
days of incubation.
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Supplementary table for figure 3.2

P solubilisation range (µg/mL) No. of PSB Isolates

>200 27
150-200 40
100-150 25
50-100 52

1-50 96
0 18

Total 258

Table 3.6: Testing of high P-solubilising bacterial isolates for their IAA and NH3 Production.

# Isolate code IAA Production NH3 Production # Isolate code IAA Production NH3 Production

1 1-2 - + 30 32-2 + -
2 1-3 ++ + 31 34-3 - -
3 2-1 + + 32 41-3 ++ -
4 6-4 ++ + 34 41-6 + -
5 7-1 - + 35 41-2 + -
6 7-2 - + 36 41-5 + -
7 12-3 + - 37 41-7 + -
8 13-4 - - 38 41-9 ++ -
9 13-5 + + 39 40-1 + -

10 13-7 - + 40 40-4 - -
11 14-2 + - 41 40-3 - -
12 16-1 + - 42 42-2 + -
13 16-2 ++ + 43 42-3 - -
14 16-7 - - 44 42-4 + -
15 22-4 + + 45 42-6 - -
16 23-2 - + 46 47-5 + -
17 23-5 + + 47 47-7 - +
18 23-6 + + 48 48I-2 - -
19 23-7 - - 49 48I-3 - -
20 24-2 + - 50 48II-1 + -
21 24-4 + - 51 48II-3 - -
22 26-2 + - 52 48II-5 + -
23 26-4 + + 53 48II-6 - -
24 26-5 ++ - 54 48II-4 + +
25 26-6 ++ - 55 48I-1 - -
26 28-4 + - 56 48I-4 - -
27 28-3 - - 57 49-1 - -
28 28-5 - - control - -
29 29-1 - -

+, ++ synthesis of IAA & NH3 in average and high conc., - absence of IAA & NH3synthesis.
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Table 3.7: Phosphate solubilising bacterial load and number of isolates in forest and block 
plantation.

PSB load (106 CFU) No. of PSB isolates

Mean Range Mean Range

Planation type

Forest plantation 139 33-249 4.9 2-7

Block planation 112 15-259 4.1 2-9

Host plant

Arjun 140 53-140 4 2-9

Asan 134 33-253 5 2-8

Table 3.8: Soil nutrient status (kg ha-1) of different tasar host plant growing regions.

Places
Organic Carbon (%) Nitrogen Potassium Sulphur

Range Mean Range Mean Range Mean Range Mean

Keonjhar 0.63-1.65 1.14 149.4-455.7 220.0 112.0-604.8 273.1 1.45-36.53 12.23
Sundargarh 0.81-1.02 0.90 153.1-365.3 199.9 69.4-224.0 118.0 15.08-31.83 21.42
Mayurbhanj 0.3-1.83 0.90 126.8-266.1 159.6 42.6-296.8 134.4 9.35-24.78 16.76
Jagdalpur 0.54 - 1.77 1.13 139.3-234.7 185.9 65.0-255.4 149.4 0.90-15.38 6.40
Kanker 0.57-0.93 0.73 136.8-587.5 231.1 67.2-276.6 143.4 0.60-25.75 7.13
Raigarh 0.48-1.41 0.75 150.6-283.7 200.7 78.4-212.8 157.9 1.13-27.78 11.08
Range and Average 0.3 - 1.83 1.00 126.8-587.5 197.4 42.6-604.8 171.2 0.60-36.53 12.45

3-2-2	 rlj js'ke d`"kdksa ds fy, e`nk LokLF; dkMZ  
	 SOIL HEALTH CARDS FOR TASAR SERICULTURE FARMERS (PPS- 4725)

ih-ih- JhokLro] Vh-ikf.M;kjkt] lqfLerk nkl ,oa ,l-ds-flUgk 
P.P. Srivastava, T. Pandiaraj, Susmita Das and S. K. Sinha

ekud çfØ;k dk ikyu djds vksfM+'kk ds e;wjHkat ftys ds vBkjg xkaoksa vkSj dsanq>kj ftys ds 
lkr xkaoksa ls 0&30 lseh dh xgjkÃ ls dqy 285 feêh ds uewus ,d= fd, x,A fo'ys"k.k djus ds fy, 
feêh ds uewuksa dks gok esa lq[kk;k x;k] ihlk x;k ,oa 2 feeh- Nyuh ls Nkuk x;kA feêh ds uewuksa dk 
fo'ys"k.k ekud fofèk;ksa dk mi;ksx djds fd;k x;k gSA

A total of 285 soil samples were collected from the depth of 0-30 cm from the eighteen 
villages of Mayurbhanj and seven villages of Kendujhar districts of Odisha by following the standard 
procedure. The soil samples were air dried, milled and passed through 2 mm sieves in order to run 
the analysis. The analysis of soil samples has been done by using standard methods. 
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e;wjHkat ftyk

	 e`nk ds HkkSfrd xq.k 

e`nk dh vEyh; ç—fr n'kkZrh gqÃ e`nk ih,p dh lhek 5-30 vkSlr eku ds lkFk 3-63 ls 7-10 
rd ik;h x;h ¼rkfydk&3-9½A p<sigkM+h vkSj èkkscuhlksy dh e`nk es vU; xkaoksa dh e`nk dh rqyuk esa 
mPp ih,p eku n'kkZ;k] tcfd dqvkcqMk {ks= dh e`nk us ih,p de n'kkZ;kA e`nk ds uewuksa ds chp ih,p 
esa fHkUurk dh ,d ladh.kZ lhek ¼10-62%½ ns[kh xÃA czSMh ¼1985½ }kjk lq>kÃ xÃ e`nk dh çfrfØ;k 
ds oxÊdj.k ds vuqlkj] 31-4 çfr'kr e`nk ds uewus –<+ vEyh; ¼ih,p 5-1 ls 5-5½ vkSj 25-0 çfr'kr 
uewus dkQh –<+ vEyh; ¼ih,p 4-6&5-0½ ¼fp=&3-3½ FksA vè;;u {ks= esa Ãlh dk forj.k 0-085 Mh,l 
,e&1 ds :i esa Ãlh ds vkSlr ewY; dks bafxr djrk gS tks 0-01 ls 0-66 Mh,l ,e 

&1 ds chp ik;k 
x;k ftlesa fopyu dk mPpre xq.kkad 86-80% rkfydk&3-9 esa fn[kk;k x;k gSA tgka Ãlh dk eku 1 
Mh,l ,e&1 ls de Fkk] bldk eryc Fkk fd e`nk yo.krk ls eqä gS] tks iwjs vè;;u {ks= ds fy, FkkA 
e;wjHkat ftys ds fofHkUu rlj mRiknd LFkkuksa esa e`nk dkcZfud dkcZu ¼,lvkslh½ 0-69% dh vkSlr ds 
lkFk 0-03 ls 2-10% rd dh lhek esa Fkh] ftldk fopyu dk xq.kkad mPp ¼55-74%½ FkkA p<sigkM+h 
¼1-13%½ vkSj èkkscuhlksy xk¡o ¼1-07%½ us mPp ,lvkslh miyCèkrk n'kkZbZ tcfd vklulhy xk¡o esa 
fuEu ,lvkslh miyCèkrk ns[kh xÃ ¼rkfydk&3-9½A vè;;u {ks= dh lHkh e`nk yxHkx leku :i ls 
de ¼34%½] eè;e ¼33%½ vkSj mPp ¼33%½ Js.kh esa forfjr Fkh ¼fp=&3-4½A

Mayurbhanj District

Physical Properties of Soil
The range of soil pH is varied from 3.63 to 7.10 with an average value of 5.30 showing acidic 

nature of soils (Table 3.9). Soils of Chadhepahadi and Dhobanisole showed higher pH values than 
soils of other villages whereas, Kuabuda region showed lower soil pH. A narrow range (10.62%) of 
variation in pH was observed among the soil samples. According to classification of soil reaction 
suggested by Brady (1985), 31.4 per cent soil samples were strongly acidic (pH 5.1 to 5.5) and 25.0 
per cent samples very strongly acidic (pH 4.6-5.0) (Fig.3.3). The distribution of EC in the study 
area indicates average value of EC as 0.085 dS m-1 which varied from 0.01 to 0.66 dS m-1 having 
highest coefficient of variance 86.80% as shown in Table 3.9. Where EC has less value than 1 dS 
m-1, it meant that the soils are free from salinity, which stands for the entire study area. The soil 
organic carbon (SOC) in different tasar growing places of Mayurbhanj district ranged from 0.03 
to 2.10% with an average of 0.69% having high coefficient of variance (55.74%). Chadhepahadi 
(1.13%) and Dhobanisole villages (1.07%) have shown higher SOC content while lower SOC 
content was observed in Asansil village (Table 3.9). All the soils of the study region were almost 
equally distributed in low (34%), medium (33%) and high (33%) category (Fig.3.4). 

e`nk ds jklk;fud xq.k 

e;wjHkat ftys ds rlj js'ke mRiknd {ks=ksa esa miyCèk ukbVªkstu ¼,u½ vkSlr 147-1 fdxzk- 
gs&1 ds eku ds lkFk 40-2 ls 531-0 fdxzk- gs&1 dh lhek esa ik;k x;k ¼rkfydk&3-9½A miyCèk 
ukbVªkstu dkQh mPp ekè; eku esa èkkscuhlksy ¼181-4 fdxzk- gs&1½ vkSj dsrqfuejh ¼180-8 fdxzk-  
gs&1½ xkaoksa esa ik;k x;kA jaxefV;k vkSj Hkkxqdk xkaoksa us fuEu miyCèk ukbVªkstu Øe'k% 78-7 vkSj 78-6 
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fdxzk- gs &1 n'kkZ;k A ;g uksV djuk fnypLi gS fd uewuk okyh 99% feêh esa de ls cgqr de miyCèk 
ukbVªkstu dh ek=k ik;h x;h ¼fp=&3-4½A orZeku vè;;u esa] miyCèk QkWLQksjl dk eku 10-3 fdxzk- 
gs&1 ekè; eku ds lkFk 2-1 ls 22-4 fdxzk- gs&1 dh lhek esa ik;k x;k ¼rkfydk&3-9½A

e;wjHkat ftys ds rlj mRiknd {ks=ksa dh yxHkx lHkh ènk esa miyCèk QkWLQksjl de ls eè;re 
Lrj esa ikÃ xÃA vè;;u fd, x, LFkyksa esa] panqvk ¼12-7 fdxzk- gs&1½ vkSj cfy[kkfuuk ¼12-6 fdxzk- 
gs&1½ esa mPprj miyCèk QkWLQksjl fjdkMZ fd;k x;kA {ks= ds yxHkx lHkh ènk uewuksa esa QkLQksjl 
de ¼51%½ ls eè;e ¼49%½ Js.kh esa ik;k x;k ¼fp=&3-4½A yxHkx lHkh ènkvksa esa ih ds leku gh mi-
yCèk iksVsf'k;e ¼ds½ Hkh eè;e ls de ik;k x;kA e;wjHkat ftys ds rlj HkksT; ikSèkk mRiknd LFky 
¼lkj.kh&3-9½ ds uewuksas us 142-7 fdxzk- g&1 ekè¸keku ds lkFk 53-8 ls 537-6 fdxzk- gs&1 ds chp lhek  
n'kkZÃA miyCèk iksVsf'k;e dh ek=k p<igkM+h ¼350-6 fdxzk- gs&1½ vkSj dsrquhekjh ¼285-6 fdxzk- gs&1½ xkaoksa 
esa dkQh vfèkd ik;h x;hA

fp=&3-4 esa ds vuqlkj n”kkZ;s iksVsf'k;e dh fLFkfr ls irk pyk gS fd yxHkx 46 çfr'kr 
{ks= esa de vkSj 45 çfr'kr esa iksVsf'k;e dh eè;e miyCèkrk fn[kkÃ nh vkSj yxHkx 8 çfr'kr uewus 
mPp iksVsf'k;e miyCèkrk ds FksA miyCèk lYQj ¼,l½ fLFkfr esa 8-18 ihih,e ekè;eku ds lkFk 0-68 
ls 48-63 ihih,e ds chp ik;h x;h ¼rkfydk&3-9½A p<sigkM+h vkSj èkkscuhlksy xkaoksa esa Øe'k% 13-47 
vkSj 10-41 ihih,e ds lkFk mPp miyCèk ,l eku ntZ fd;k x;kA Hkksjlksy LFky us fuEu ,l eku 
n”kkZ;kA lkFk gh] e;wjHkat ftys ds rlj mRiknd LFkyksa ds chp miyCèk ,l eku dk fopyu vR;fèkd  
¼67-23%½ FkkA gfjjke vkSj f}osnh ¼1994½ }kjk nh xÃ egRoiw.kZ lhekvksa ds vkèkkj ij] dqy e`nk uewuksa 
ds yxHkx rhu&pkSFkkÃ ¼76%½ esa deh ikÃ xÃ vkSj 22% e`nk uewus eè;e Js.kh ds ik, x, ¼fp=&3-4½A

Chemical Properties of Soil 
The available N in the tasar sericulture regions of Mayurbhanj district ranges from 40.2 to 531.0 

kg ha-1 with an average value of 147.1 kg ha-1 (Table 3.9). The significantly higher mean value of available 
N was found in Dhobanisole (181.4 kg ha-1) and Keutunimari (180.8 kg ha-1) villages. Rangamatia and 
Partuka villages showed lower available N as 78.7 and 78.6 kg ha-1, respectively. It is interesting to note 
that 99% of the sampled soils have low to very low available N (Fig.3.4). In the present study, mean 
available P ranges from 2.1 to 22.4 kg ha-1 with a mean value of 10.3 kg ha-1(Table 3.9). 

The low to medium status of available P was found nearly in all the soils in the tasar 
growing areas of Mayurbhanj district. Among the study places, villages Chandua (12.7 kg ha-1) 
and Balikhanina (12.6 kg ha-1) recorded higher available P. Nearly all the soil samples have shown 
low (51%) to medium (49%) category of P in the area (Fig.3.4). Similar to P, available potassium 
(K) also noted low to medium in nearly all the soils. The samples revealed a variability range from 
53.8 to 537.6 kg ha-1 with mean value of 142.7 kg ha-1 among the tasar host plants growing sites 
of Mayurbhanj district (Table 3.9). The available K content is significantly high in Chadhepahadi 
(350.6 kg ha-1) and Keutunimari (285.6 kg ha-1) villages.

Status of K distribution as illustrated in Fig. 3.4 showed that about 46 percent of area showed 
low and 45 percent showed medium content of potassium and just about 8 percent of samples were 
with high potassium content. The available sulphur (S) status varied from 0.68 to 48.63 ppm with a 
mean value of 8.18 ppm (Table 3.9). Chadhepahadi and Dhobanisole villages had recorded higher 
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available S content with 13.47 and 10.41 ppm, respectively. Bhorsole site showed lower S content. 
Further, distribution of available S content was highly varied (67.23%) among the tasar growing 
sites of Mayurbhanj district. Based on the critical limits given by Hariram and Dwivedi (1994), 
about three-fourth (76%) of total soils were found under deficient and 22% soil samples were found 
under medium category (Fig. 3.4). 

e`nk ds lw{e iks"kd rRoksa dh fLFkfr rkfydk&3-9 esa vkSj mudh Js.kh fp=&3-5 esa fn[kkÃ 
xÃ gSA vè;;u {ks= esa miyCèk MhVhih,&Çtd dk eku 2-32 fexzk-fdxzk-&1 ds ekè;eku ds lkFk 0-02  
fexzk- fdxzk-&1 ls ysdj 13-28 fexzk- fdxzk-&1 ds chp FkkA foosP; lhek ds vkèkkj ij 15% uewuksa esa deh 
Fkh vkSj 30% uewuks esa i;kZIr FksA e`nk esa miyCèk MhVhih,&ch dk eku 5-02 fexzk-fdxzk-&1 ds ekè;eku 
ds lkFk 2-71 fexzk-fdxzk-&1 ls 16-30 fexzk-fdxzk-&1 ds chp FkkA lHkh e`nk uewuksa esa MhVhih,&ch dh  
i;kZIrrk FkhA e`nk uewuksa esa MhVhih,&ykSg 25-75 fexzk-fdxzk-&1 ds ekè;eku ds lkFk 0-30 feyhxzke  
fexzk-fdxzk-&1 ls 123-15 fexzk-fdxzk-&1 ds chp FkkA vkadM+ksa us ladsr fn;k fd MhVhih,&ykSg miyCèkrk esa  
81% e`nk uewus i;kZIr eku ds Fks vkSj 7% vkSj 12% e`nk uewus Øe'k% de vkSj eè;e eku ds FksA  
MhVhih,&eSaXuht esa e`nk vkdyu 77-45 fexzk-fdxzk-&1 ds ekè;eku ds lkFk 11-35 fexzk-fdxzk-&1 ls 629-38  
fexzk-fdxzk-&1 rd dh lhek esa  FkhA vè;;u fd, x, LFkyksa esa MhVhih,&rkack dh ek=k 2-15 fexzk-fdxzk-&1  
ds ekè;eku ds lkFk 0-02 fexzk-fdxzk-&1 ls 12-50 fexzk-fdxzk-&1 rd dh lhek esa FkhA vkadM+ksa us n”kkZ;k 
fd 89% e`nk uewuksa esa rkack i;kZIr Fkk vkSj 5% uewuksa esa deh FkhA

The status of soil micronutrients is shown in Table 3.9 and their category in Fig. 3.5. The available 
DTPA-Zn contents in the study area ranged from 0.02 mg kg-1 to 13.28 mg kg-1 with a mean value 
of 2.32 mg kg-1. Based on the critical limits, 15% samples were deficient and 30% of the samples were 
sufficient. The content of available DTPA-B in soils varied from 2.71 mg kg-1 to 16.30 mg kg-1 with an 
average value of 5.02 mg kg-1. All soil samples were having sufficiency in DTPA- B content. The DTPA-
Fe in the soil samples varied from 0.30 mg kg-1 to 123.15 mg kg-1 with the mean value of 25.75 mg kg-1. 
The data indicated that 81% of soil samples were sufficient and 7% & 12% of soil samples were low and 
medium in DTPA-Fe availability, respectively. DTPA-Mn in the studies soils ranged from 11.35 mg kg-1 
to 629.38 mg kg-1 with an average value of 77.45 mg kg-1. The content of DTPA-Cu ranged from 0.02 mg 
kg-1 to 12.50 mg kg-1 with mean value of 2.15 mg kg-1 in the studied locations. The data illustrated that 
89% of the soil samples were sufficient and 5% samples were deficient in copper.

dsanq>kj ftyk 

	 e`nk ds HkSfrd xq.k 

dsanq>kj LFkku ds e`nk ih,p dk eku 5-72 ds ekè¸keku ds lkFk 5-07 ls 6-49 rd dh lhek esa Fkk 
¼rkfydk&3-10½A fo'ys"k.k ifj.kkeksa ds vuqlkj vfèkdka'k e`nk dh ih,p ç—fr eè;e ¼67%½ ls  dBksj 
vEyh;  ¼24%½ Fkh ¼fp=&3-6½A Ãlh dk forj.k bafxr djrk gS fd ekè;eku 0-10 Mh,l ,e&1 ds lkFk 
bZlh 0-05 ls 0-62 Mh,l ,e&1 rd dh lhek esa FkkA vè;;u {ks= esa e`nk dkcZfud dkcZu ¼,lvkslh½ 
eku esa 0-85% ekè;eku ds lkFk 0-21 ls 2-01% ds chp FkkA vè;;u ls irk pyk fd mPp ¼>75%½ 
Js.kh esa vkus okys 51% e`nk uewuksa esa ,lvkslh mYys[kuh; :i ls mPp rRi’pkr fuEu ¼>0-75%½ esa 
35% vkSj 14% eè;e ¼>0-5 ls <0-75%½ Fkk ¼fp= 3-7½A
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Kendujhar District

Physical Properties of Soil
Soil pH values of Kendujhar place were ranged from 5.07 to 6.49 with a mean of 5.72 (Table 

3.10). According to the analysis results, the pH of most of the soils is moderate (67%) to strongly 
(24%) acidic in nature (Fig. 3.6). The distribution of EC indicates that the mean value is 0.10 dS 
m-1 and ranged from 0.05 to 0.62 dS m-1. The soils organic carbon (SOC) content in the study area 
varied from 0.21 to 2.01% with mean value of 0.85%. The study revealed that the SOC is notably 
high with about 51% of soil samples falling in the high (i.e. >75%) category followed by 35% and 
14% of samples in the low (i.e. <0.5%) and medium (i.e. >0.5 to <0.75%), respectively (Fig. 3.7).

e`nk ds jklk;fud xq.k

miyCèk ukbVªkstu dh lhek 155-5 fdxzk- gs&1 ds ekè;eku ds lkFk Øe'k% 86-6 ls 233-5 
fdxzk gs&1 ds chp ik;h x;h ¼rkfydk&3-10½A iwjs {ks= us ukbVªkstu dh miyCèkrk esa deh n'kkZÃ gS  
¼fp=&3-7½A orZeku vè;;u esa] miyCèk ih- fMLVªhC;w'ku jsat 10-6 fdxzk gs&1 ds ekè;eku ds lkFk 3-4 
ls 24-7 fdxzk gs&1 rd FkhA yxHkx 65% vè;;u {ks= us de Q‚LQksjl eku ¼<10 fdxzk gs&1½ n”kkZ;k 
vkSj 35% {ks= eè;e Js.kh ¼10&25 fdxzk gs&1½ ds varxZr vk;kA e`nk esa iksVsf'k;e dh ek=k esa vè;;u 
{ks= us 293-5 fdxzk gs&1 ds ekè;eku ds lkFk 53-8 ls 557-8 fdxzk gss&1 rd fHkUurk n'kkZÃA yxHkx  
55% {ks= us mPp ¼>280 fdxzk gs&1½ vkSj 39% us eè;e ¼110&280 fdxzk gs&1½ iksVsf'k;e ek=k dks 
fn[kk;k vkSj flQZ 6% uewus de iksVsf'k;e eku ¼<110 fdxzk gs&1½ ds FksA e`nk dh lYQj ek=k lexz 
e`nk ds uewuksa esa 16-34 ihih,e ds ek/;eku ds lkFk 9-18 ls 35-55 ihih,e rd FkhA e`nk uewuksa ds cM+s 
vuqikr ¼78%½ esa miyCèk lYQj e/;e 10&20 ihih,e dh lhek ds Hkhrj] rRi”pkr~ mPp lhek esa Fkk] 
tSlk 16% feêh ds uewuksa esa ntZ fd;k x;kA

Chemical Properties of Soil 

A range of available nitrogen varied from 86.6 to 233.5 kg ha-1 with a mean value of 155.5 kg 
ha-1, respectively (Table 3.10). The entire region has shown deficiency in the availability of nitrogen 
(Fig. 3.7). In the present study, available P distribution ranges vary from 3.4 to 24.7 kg ha-1 with 
a mean value of 10.6 kg ha-1. About 65% of study area showed low phosphorous content (<10 kg 
ha-1) and 35% of area came under medium range (10-25 kg ha-1). Regarding potassium content in 
the soil, the study region reveals a variation from 53.8 to 557.8 kg ha-1 with mean value of 293.5 kg 
ha-1. About 55% cent of area have shown high (>280 kg ha-1) and 39 % medium (110-280 kg ha-1) 
content of potassium and just 6% of samples were with low potassium content (<110 kg ha-1). The 
sulphur content of the soils varied from 9.18 to 35.55 ppm with mean value of 16.34 ppm of overall 
soil samples. A high proportion of soil samples (78%) were having medium available S, within the 
range of 10-20 ppm followed by high range as recorded in 16% of soil samples.

LFkkuksa esa miyCèk MhVhih,&Çtd dh ek=k 1-92 fexzk- fdxzk-&1 ds ekè; eku ds lkFk 0-65 
fexzk- fdxzk-&1 ls 5-77 fexzk-fdxzk-&1 rd dh lhek esa Fkh ¼rkfydk&3-10½A foosP; lhek ds vkèkkj 
ij 57% uewus eè;e Js.kh esa Fks vkSj 42% uewus i;kZIr Js.kh esa FksA e`nk esa miyCèk MhVhih,&ch dh 
ek=k 8-74 fexzk-fdxzk-&1 ds ekè;eku ds lkFk 4-63 fexzk- fdxzk-&1 ls 15-10 fexzk-fdxzk-&1 ds chp FkhA 
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lHkh e`nk uewuksa esa MhVhih,&ch i;kZIr ek=k esa FkkA  e`nk uewuksa esa MhVhih,&ykSg ek=k esa 62-41  
fexzk-fdxzk-&1 ds ekè;eku ds lkFk 18-55 fexzk-fdxzk-&1 ls 157-80 fexzk-fdxzk-&1 ds chp FkkA vkadM+ksa us 
ladsr fn;k fd 100% e`nk uewuksa esa MhVhih,&ykSg ek=k dh miyCèkrk i;kZIr FkhA vè;;u fd, x, e`nk 
uewuksa esa MhVhih,&eSaXuht dh ek=k 118-27 fexzk-fdxzk-&1 ds ekè;reku ds lkFk 19-05 fexzk-fdxzk-&1 ls 
235-94 fexzk-fdxzk-&1 dh lhek esa FkhA vè;;u fd, x, LFkkuksa esa MhVhih,&rkack dh ek=k esa 3-58 
fexzk-fdxzk-&1 ds ekè;eku ds lkFk 0-73 fexzk-fdxzk-&1 ls 13-40 fexzk-fdxzk-&1 dh lhek esa FkhA vkadM+ksa 
ls Li"V gS fd lHkh e`nk uewuksa esa eSaXuht vkSj rkack i;kZIr Fkk ¼fp=&3-8½A

The contents of available DTPA-Zn in the locations ranged from 0.65 mg kg-1 to 5.77 mg kg-1 
with a mean value of 1.92 mg kg-1 (Table 3.10). Based on the critical limits, 57% samples were in 
medium range and 42% of the samples were sufficient. The content of available DTPA-B in soils varied 
from 4.63 mg kg-1 to 15.10 mg kg-1 with an average value of 8.74 mg kg-1. All the soil samples were 
having sufficiency in DTPA-B content. The DTPA-Fe in the soil samples varied from 18.55 mg kg-1 to 
157.80 mg kg-1 with the mean value of 62.41 mg kg-1. The data indicated that 100% of soil samples were 
sufficient in DTPA-Fe availability. DTPA-Mn in the studied soils ranged from 19.05 mg kg-1 to 235.94 
mg kg-1 with an average value of 118.27 mg kg-1. The content of DTPA-Cu ranged from 0.73 mg kg-1 to 
13.40 mg kg-1 with mean value of 3.58 mg kg-1 in the studied locations. The data illustrated that all the 
soil samples were sufficient in Manganese and Copper (Fig. 3.8).

Table 3.9: Status of Physico-chemical properties of tasar host plants growing soil in 
Mayurbhanj district of Odisha

S. 
No. Village No. of 

Samples pH EC OC N P K S Zn B Fe Mn Cu

1. Rangamatia 11 5.09 0.052 0.54 78.7 5.1 109.4 4.70 0.77 4.87 12.72 57.44 0.93
2. Asansil 5 5.24 0.049 0.26 97.7 4.6 126.6 6.01 2.61 5.53 16.41 99.33 0.84
3. Partuka 10 5.02 0.053 0.40 78.6 4.8 121.7 5.40 9.57 5.01 17.36 75.89 1.28
4. Bhorsole 5 4.99 0.040 0.82 82.6 7.9 135.3 1.58 10.25 4.74 13.92 67.32 1.23
5. Kuabuda 17 4.33 0.061 0.54 136.8 12.0 138.3 2.66 6.65 6.17 6.41 40.44 0.34
6. Sangma Nagha 4 5.15 0.057 0.61 168.5 12.0 242.5 5.61 0.77 7.41 3.19 23.28 0.60
7. Keutunimari 1 4.86 0.069 0.69 180.8 12.2 285.6 6.15 1.26 4.79 1.81 77.90 2.02
8. Jhini 5 4.93 0.054 0.56 140.3 12.3 205.0 8.20 0.91 4.83 26.79 73.48 1.02
9. Chandua 16 5.18 0.043 0.64 165.6 12.7 126.4 8.52 0.52 6.64 10.23 40.36 1.44
10. Kakharusole 18 4.98 0.067 0.48 131.1 11.0 99.4 7.81 0.45 6.11 11.39 44.13 1.01
11. Gadargadi 26 4.93 0.053 0.38 164.3 10.0 111.3 8.38 0.72 3.86 10.55 48.76 0.52
12. Badatilou 23 5.46 0.046 0.56 165.9 11.2 103.4 8.37 0.97 4.00 11.26 42.25 1.05
13. Rathasole 4 5.83 0.041 0.90 124.9 9.3 156.2 8.38 1.76 4.52 24.91 231.20 1.62
14. Koilisuta 13 5.53 0.054 0.73 134.8 11.7 133.6 9.98 1.78 4.40 13.57 134.28 1.02
15. Pariakuli 6 5.31 0.058 0.83 129.7 11.0 106.0 9.83 1.84 4.83 12.40 105.44 1.20
16. Balikhanina 13 5.77 0.117 0.59 159.1 12.6 240.3 7.72 2.12 5.12 41.20 93.55 4.41
17. Dhobanisole 43 5.90 0.157 1.07 181.4 10.0 104.6 10.41 2.36 4.55 62.41 125.00 5.16
18. Chadhepahadi 16 6.21 0.193 1.13 142.9 10.8 350.6 13.47 1.88 5.74 55.16 78.48 4.60

Mean 5.35 0.085 0.69 147.1 10.3 142.7 8.2 2.32 5.02 25.75 77.45 2.15
Minimum 3.63 0.010 0.03 40.2 2.1 53.8 0.68 0.02 2.71 0.30 11.35 0.02
Maximum 7.10 0.660 2.10 531.0 22.4 537.6 48.63 13.28 16.30 123.15 629.38 12.50
SD 0.57 0.07 0.38 49.02 3.71 85.88 5.50 3.04 1.62 24.79 88.60 2.18
CV 10.62 86.80 55.74 33.32 35.96 60.19 67.23 130.85 32.17 96.29 114.38 101.56
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Table 3.10: Status of Physico-chemical properties of tasar host plants growing soil in 
Kendujhar district of Odisha

S. 
No. Village No. of 

Samples pH EC OC N P K S Zn B Fe Mn Cu

1. Chhatia 7 6.09 0.13 1.62 153.1 12.13 392.0 17.75 2.15 4.98 79.91 131.88 3.44

2. Sitabinji 16 5.64 0.10 0.84 164.9 10.01 297.6 16.11 1.78 5.97 61.14 118.47 2.88

3. Danguaposi 4 5.33 0.06 0.42 127.7 13.15 269.9 16.94 1.52 9.81 35.88 170.35 2.08

4. Manoharpur 5 5.70 0.27 0.55 119.5 11.74 342.3 17.88 2.21 13.75 46.35 116.53 2.06

5. Maniabindha 5 5.86 0.06 0.49 145.9 8.22 217.3 17.49 0.92 13.25 26.00 76.37 1.51

6. Billa 2 5.78 0.06 0.36 152.5 12.50 379.7 13.28 1.93 13.79 35.58 135.84 4.19

7. Alughati 10 5.66 0.06 0.93 176.5 9.70 223.9 14.78 2.52 9.60 94.38 105.91 7.10

Mean 5.72 0.10 0.85 155.48 10.60 293.49 16.34 1.92 8.74 62.41 118.27 3.58

Minimum 5.07 0.05 0.21 86.62 3.40 53.76 9.18 0.65 4.63 18.55 19.05 0.73

Maximum 6.49 0.62 2.01 233.49 24.70 557.76 35.55 5.77 15.10 157.80 235.94 13.40

SD 0.31 0.11 0.51 32.32 4.61 131.36 5.47 0.94 3.59 34.46 55.55 2.95

CV 5.40 107.00 60.23 20.79 43.45 44.76 33.47 48.88 41.05 55.22 46.97 82.20
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Fig.3.3: Percentage of soil pH in diff erent category under sampling area of Mayurbhanj district in 
Odisha

Fig. 3.4: Percentage of SOC and Macronutrients in diff erentcategory under sampling area of 
Mayurbhanj district in Odisha

Fig. 3.5: Percentage of micronutrients in diff erent category under sampling area of Mayurbhanj 
district in Odisha
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Fig.3.6: Percentage of soil pH in diff erent category under sampling area of Kendujhar district in 
Odisha

Fig. 3.7: Percentage of SOC and Macronutrients in diff erent category under sampling area of 
Kendujhar district in Odisha

Fig. 3.8: Percentage of micronutrients in diff erent category under sampling area of Kendujhar 
district in Odisha
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3-3-	 HkksT; ikS/k laj{k.k 

	 HOST PLANT PROTECTION

3-3-1	 rlj HkksT; ikS/kksa esa ruk Nsndksa dh tula[;k xfrdh v/;;u ,oa vkbZih,e igy ls mudk 
izcU/ku  

	 STUDIES OF POPULATION DYNAMICS OF STEM BORER (S) IN TASAR  HOST 
PLANT AND THEIR MANAGEMENT THROUGH IPM APPROACHES (ARE-4719) 

ftrsUnz flag] lquhrk eq[kthZ ,oa ,e-,e-csx
Jitendra Singh, Sunita Mukherjee and M.M. Beig

fofHkUu rlj mRiknd jkT;ksa vFkkZr~ >kj[kaM] NÙkhlx<+] vksfM'kk] egkjk"Vª] vka/kz çns'k vkSj  
rsyaxkuk esa rlj HkksT; ikS/kksa esa ruk Nsnd ds izdksi dk vkdyu ds fy, losZ{k.k fd;k x;kA bu jkT;ksa 
esa rlj mRiknd {ks= fofHkUu —f"k&tyok;q {ks=ksa ls lacaf/kr gSaA >kj[kaM esa fofHkUu ih-ih-lh- vFkkZr  
[kjloka] pkbZcklk] nscljk;] gVxEgfj;k] uksvkeqaMh] pØ/kjiqj] HkHkfj;k] dkBhdqaM vkSj csaxkckn esa ruk Nsnd 
dh mxzrk dsoy 1&3% ntZ dh xbZA ruk Nsnd dh xaHkhjrk Øe'k% cqchççdsa] dkBhdqaM esa 2%] cqchççdsa] 
e/kqiqj esa 3%] cqchççdsa] [kjloka esa 2%] cqchççdsa] ckjhink esa 2%] cqchççdsa] D;ksa>j ,oa cqchççdsa] 
lqanjx<+ esa 5%] cqchççdsa] psUuwj esa 2%] cqchççdsa] HkaMkjk 3%] cqchççdsa] ikyh 4%] {ksjsmvdsa] HkaMkjk 3%] 
{ksjsmvdsa] nqedk 3%] {ksjsmvdsa] ckjhink 1%] rFk {ksjsmvdsa] okjaxy esa 2% ntZ dh xbZA 

Survey were conducted to assess the stem borer infestation in tasar food plants in different 
tasar growing states viz., Jharkhand, Chhatishgarh, Odisha, Maharastra, Andhra Pradesh and 
Telangana. In these states tasar growing areas belong from different agro-climatic zone.  Severity 
of stem borer was recorded only 1-3% in Jharkhand at different PPCs viz., Kharsawan, Chaibasa, 
Debrasai, Hatgamaria, Noamundi, Chakradharpur, Bharbharia, Kathikund and Bengabad. Severity 
of stem borer was recorded at BSM&TC, Kathikund 2%, BSM&TC, Madhupur, 3%, BSM&TC, 
Kharsanwan 2%, BSM&TC, Baripada 2%, BSM&TC, Keonjhar and BSM&TC, Sundergarh 5%, 
BSM&TC, Chennure 2%, BSM&TC, Bhandara 3%, BSM&TC, Pali 4%, RSRS, Bhandara 3%, RSRS, 
Dumka 3%, RSRS, Baribada 1%, RSRSS, and Warangal 2% respectively. 

rlj HkksT; ikS/kksa esa ruk Nsnd ds fy, ,dh—r dhV çca/ku ¼vkbZih,e½ ds ekudhdj.k ds 
fy, rhu Lrjh; tkap fcanqvksa ds lkFk ,d ç;ksx fd;k x;k ;Fkk] ¼1½ ruk Nsnd ds vaM lewgksa dks 
u"V  djus ds fy, fofHkUu fjisysaV~l dk fNM+dkoA ¼2½ ykokZ vof/k ds nkSjku ruk Nsnd ds çca/ku gsrq 
;kaf=d fof/k;ksa] tSo dhVuk'kd vkSj tSfod dhVuk'kd dk ç;ksx ¼3½ ruk Nsnd ds çca/ku ds fy, 
çdk'k VªSi lfgr o;Ld ruk Nsndksa dk eSuqvy laxzg vkSj mUgsa ekjukA HkksT; ikS/kksa ij ruk Nsnd ds 
v.M lewgksa dks u"V djus ds fy, dqy vkB mipkj la;kstuksa dks ykxw fd;k x;k FkA

An experiment was conducted for standardization of integrated pest management (IPM 
approach) for stem borer in tasar food plants with three level check points viz. (1) Spraying of 
different repellents to suppress the egg laying of stem borer (2) application of mechanical methods, 
bio-pesticide & organic pesticides for management of stem borer during larval stages (3) manual 
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collection and killing of adult stem borer along with light trap for management of stem borer. Total 
eight treatment combinations were imposed to suppress the eggs laying of stem borer on food plant.

ruk Nsnd ds v.M tuu dks jksdus gsrq mipkj la;kstu
Vh

0
 = fu;a=.k 

Vh
1
 = Nky dks lkQ djuk  

Vh
2
 = Vh

1
+5 fe-yh-@yhVj vtkfMjsfDVu dk fNM+dko 

Vh
3
 = Vh

1
+10 fe-yh-@yhVj vtkfMjsfDVu dk fNM+dko 

Vh
4
 = Vh

1
+1%5 vuqikr esa uhe vdZ + ikuh dk fNM+dko 

Vh
5
 = Vh

1
+1%10 vuqikr esa uhe vdZ + ikuh dk fNM+dko 

Vh
6
 = Vh

1
+ Qsfody ds lkFk 5% pwus ds tyh; ?kksy dk fNM+dko 

Vh
7
 = Vh

1
+ Qsfody ds lkFk 10% pwus ds tyh; ?kksy dk fNM+dko 

Treatment combination to avoid the egg laying of stem borer
T0= Control 
T1= Scrubbing the bark 
T2= T1 + Spray of 5 ml/l Azadirachtin 
T3= T1 + Spray of 10 ml/l Azadirachtin 
T4= T1 + Spray of mixture of Neem based pesticide & water (1:5)
T5= T1 + Spray of mixture of Neem based pesticide & water (1:10)
T6= T1 + Spray of 5% aqueous solution of lime with fevicol
T7= T1 + Spray of 10% aqueous solution of lime with fevicol

ruk Nsnd ds fMEHkdh; voLFkk ds nkSjku ukS fofHkUu mipkj lfEEkJ.k iz;ksx fd, x, %& 
Vh

0
 = fu;a=.k 

Vh
1
 = pkdw ,oa ,Y;qehfu;e rkj ls fNnz dh lQkbZ djuk   

Vh
2
 = Vh

1
+ vtkfMjsfDVu ¼25 fe-yh-@yhVj½ esa fHkaxks;k :bZ Mkyuk   

Vh
3
 = Vh

1
+ vtkfMjsfDVu ¼50 fe-yh-@yhVj½ esa fHkaxks;k :bZ Mkyuk   

Vh
4
 = Vh

1
+ uhe vk/kkfjr ihM+duk”kh ,oa ikuh ¼1%5½ ds feJ.k esa fHkaxks;k :bZ Mkyuk  

Vh
5
 = Vh

1
+ uhe vk/kkfjr ihM+duk”kh ,oa ikuh ¼1%10½ ds feJ.k esa fHkaxks;k :bZ Mkyuk  

Vh
6
 = Vh

1
+ fdjksflu rsy esa fHkaxks;k :bZ Mkyuk  

Vh
7
 = Vh

1
+ Mhty esa fHkaxks;k :bZ Mkyuk  

Vh
8
 = Vh

1
+ isVªksy esa fHkaxks;k :bZ Mkyuk 

During larval stages of stem borer, nine different treatment combinations were applied viz.,    
T0 = Control 
T1 = Cleaning of hole with knife and Aluminum wire 
T2 = T1+ Inserting cotton wool soaked in Azadiractine (25ml/l) 
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T3 = T1+ Inserting cotton wool soaked in Azadiractine (50ml/l) 
T4 = T1+ Inserting cotton wool soaked in mixture of Neem based pesticide & water (1:5)
T5 = T1+ Inserting cotton wool soaked in mixture of of Neem based pesticide & water (1:10) 
T6 = T1+ Inserting cotton wool soaked in Kerosene
T7 = T1+ Inserting cotton wool soaked in Diesel 
T8 = T1+ Inserting cotton wool soaked in Petrol
ekU;dj.k@lR;kiu ds nkSjku T;knkrj mipkjksa us vaMs nsus] ykokZ vkSj o;Ld voLFkk ds 

nkSjku ruk Nsnd izcU/ku ds ekeys esa igys ds ifj.kkeksa dks nksgjk;kA ruk Nsnd ij mipkjksa dk izHkko 
rkfydk la- 3-1] 3-12 ,oa 3-13 esa fn;k x;k gSA uhe mRiknksa] feV~Vh ds rsy] Mhty vkSj isVªksy ds lkFk 
mipkjksa ds ifj.kke Lo:Ik U;wure ruk Nsnd la[;k vkSj izdksi ns[kk x;kA 

ruk Nsnd ¼o;Ldksa½ dh nSfud fuxjkuh rFkk rlj HkksT; ikS/kksa esa ruk Nsndksa ds izknqHkkZo ds 
fy, vuqdwy ekSle dh fLFkfr dk vkdyu ds-r-v- o iz-la-] jk¡ph ds “kks/k iz{ks= esas izdk”k VªSi dh enn 
ls fd;k x;kA vf/kdre ruk Nsnd ¼12 o;Ld@izdk”k VªSi@lIrkg½ 32 ekud ekSle foKku lIrkg 
¼SMW½ esa ntZ fd;k x;k ¼rkfydk&3-14½A 

During validation most of the treatments repeated the earlier results in case of stem borer 
management during egg laying, larval and adult stages.  Effect of treatments on stem borer had been 
given in table number 3.11, 3.12 and 3.13. Treatments with neem products, kerosene, diesel and 
petrol were resulted in minimum stem borer population and infestation. 

Daily monitoring of stem borer (adults) and assessment of congenial weather condition 
for outbreak of stem borer in tasar food plant was done with the help of light traps at CTR&TI, 
Ranchi field. The highest adult stem borer (12 adults/ light trap/ week) was recorded in 32 Standard 
Meteorological Weeks (SMW) (Table 3.14).

Table 3.11: Assessment of Azadirachtin, Neem based pesticides and Lime on stem borer egg 
laying on Asan plants 

Treatments  R1 R2 R3 R4 R5 Total stem borer on 5 plants

T0 0 0 1 0 1 2
T1 0 0 1 0 0 1
T2 0 0 0 0 1 1
T3 0 0 0 0 0 0
T4 0 0 0 0 0 0
T5 0 0 0 0 0 0
T6 0 0 0 0 0 0
T7 0 0 0 0 0 0
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Table 3.12: Assessment of Azadirachtin, Neem based pesticides and Lime on Arjun plants on 
stem borer egg laying

Treatments  R1 R2 R3 R4 R5 Total stem borer on 5 plants  

T0 0 1 1 0 0 1
T1 0 0 1 0 0 1
T2 0 0 0 0 0 0
T3 0 0 0 0 0 0
T4 0 0 0 0 0 0
T5 0 0 0 0 0 0
T6 0 0 0 0 2 0
T7 0 0 0 0 0 0

Table 3.13: Assessment of different treatment combination at larval stage on Arjun and Asan 
plants for management of stem borer

Treatments  R1 R2 R3 R4 R5

Total pest (survive) after 
treatment 

Stem borer 
(Arjun)

Stem borer 
(Asan)

T0 1 1 1 1 1 2 4
T1 1 1 1 1 1 1 2
T2 1 1 1 1 1 0 1
T3 1 1 1 1 1 0 0
T4 1 1 1 1 1 0 0
T5 1 1 1 1 1 0 0
T6 1 1 1 1 1 0 0
T7 1 1 1 1 1 0 0
T8 1 1 1 1 1 0 0

Table 3.14: Weakly stem borer /light trap at CTR&TI, Ranchi research farm

SMW Tmax (0C) Tmin (0C) RHI (%) RHII (%) RF (mm) Borer/light trap 

26 27.57 23.42 82.00 88.42 175 0 
27 49.14 24.14 80.28 83.00 150 1 
28 29.28 25.42 77.71 75.00 67 6 
29 28.00 24.57 79.14 86.28 345 5 
30 26.14 23.28 94.14 92.00 822 8 
31 26.24 23.42 76.28 77.71 145 11 
32 26.85 23.57 83.00 79.85 346 12 
33 27.83 24.66 80.33 80.66 201 4 
34 29.00 24.20 69.40 82.80 320 6 
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eq[;ka'k 

1	 ruk Nsnd dh mxzrk dks dsaæh; rlj vuqlaèkku ,oa çf'k{k.k laLFkku] jkaph ds 'kksèk iz{ks= esa  
çkFkfed rlj HkksT; ikSèkksa vlu ¼VÆeusfy;k VksesaVkslk½ vkSj vtqZu ¼VÆeufy;k vtqZuk½ esa ntZ 
fd;k x;kA

2	 rlj HkksT; ikSèkksa esa LVse cksjj ds xzlu dk vkdyu cq-ch-ç-ç-dsa] ckjhink] ¼<2%½ cq-ch-ç-ç-dsa] 
D;ksa>j ¼2%½] cq-ch-ç-ç-dsa] lqanjx<+ ¼5%½] cq-ch-ç-ç-dsa] dkBhdqaM ¼3%½ vkSj cq-ch-ç-ç-dsa] [kjloka 
¼<2%½ esa fd;k x;kA 

3	 vxz ifj;kstuk dsUnz] [kjloka] pkÃcklk] nscljk;] gVxEgfj;k] uksvkeqaMh pØèkjiqj] vkSj vxz 
ifj;kstuk dsUæ] HkjHkfj;k esa ruk Nsnd xzlu vtqZu ds ikSèkksa esa ¼1%½ ntZ fd;k x;k A

4	 rlj HkksT; ikSèkksa esa ruk Nsnd ds çcaèku ds fy, uhe vkèkkfjr dhVuk'kd dk fuekZ.k vkSj 
vuqç;ksxA

5	 ruk Nsnd ds uewus ¼flyksIVsjk Lis-] dqy&cqçsfLVMk½ dh igpku Hkkjrh; —f"k vuqlaèkku laLFkku] 
uÃ fnYyh ds iwlk laxzg.k dsUæ ls dh xÃ A

6	 rlj HkksT; ikSèkksa esa ruk Nsnd ds çcaèku ds fy, ,dh—r ihM+d çcaèku iSdst dk vDVwcj ls 
ekpZ ds nkSjku ekU;dj.k fd;k x;kA

Highlights 

1	 The severity of stem borer was recorded in primary tasar food plants, Asan (Terminalia 
tomentosa) and Arjuna (Terminalia arjuna) at Central Tasar Research &Training Institute, 
Ranchi research farm.

2	 Assessed the infestation of stem borer in tasar food plants at BSM&TC, Baripada,(<2%) 
BSM&TC, Keonjhar (2%), BSM&TC, Sundergarh (5%), BSM&TC, Kathikund (3%) and 
BSM&TC, Kharsanwa (<2%). 

3	 Stem borer infestation at PPC, Kharsawan, Chaibasa, Debrasai, Hatgamaria, Noamundi 
Chakradharpur, and PPC, Bharbharia was recorded (1%) in Arjun plants.  

4	 Formulation and application of Neem based pesticide for management of stem borer in 
tasar food plants.

5	 Specimen of stem borer was identified (Psiloptera sp, family – Buprestidae)) from Pusa 
Collection Centre, Indian Agricultural Research Institute, New Delhi. 

6	 Validation of IPM package for management of stem borer in tasar food plants was done 
during October to march. 
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3-4	 js'kedhV Qly lao/kZu 

	 SILKWORM CROP IMPROVEMENT 

3-4-1	 vkorhZ p;u ds ek/;e ls mPp js'ke mit ds fy, m".kdfVca/kh; rlj js'kedhV dk fodkl
	 IMPROVEMENT OF TROPICAL TASAR SILKWORM FOR HIGH SILK YIELD 

THROUGH RECURRENT SELECTION (AIB-4717)

eatIik] fujatu dqekj ,oa ,-,p-udoh
Manjappa, Niranjan Kumar and A. H. Naqvi

vkorÊ p;u çtuu dk;ZØe dks fu"ikfnr djus ds fy, dop Hkkj ¼uj 2 xzk-] eknk 2-3 
xzk-½] rarq yEckbZ ¼uj>1100 ehVj½ ds csapekdZ ds vk/kkj ds vykok js”ke vuqikr] dkslk Hkkj] I;wik 
Hkkj ,oa ,uch,Q,y ij fopkj djrs gq, 12 ladjksa dk p;u fd;k x;kA vkorÊ p;u dk;ZØe vkjaHk 
djus ds fy, vkèkkj vkcknh rS;kj djus gsrq p;fur ladjksa ds dkslksa dks bdëk fd;k x;kA çFke 
Qly 2018 ds nkSjku vkèkkj vkcknh esa ;k–fPNd ;qXeu ds }kjk 100 ladj ¼100 jks-e-qp-½ rS;kj 
fd, x,A bu ladjksa dk vuq'kaflr vuqç;ksx ç.kkyh dk ikyu djrs gq, lsY;qyj rjhds ls vtqZu ds 
ikS/kksa ij nks çfr—fr ds lkFk dhVikyu fd;k x;kA mPp e`R;q nj ds dkj.k] dqN ladjksa dks [kkfjt 
dj fn;k x;k vkSj 62 ladjksa ls dksls çkIr fd, x,A dkslk Hkkj] I;wik Hkkj vkSj dop Hkkj gsrq lHkh 
ladjksa esa dkslk ewY;kadu fd;k x;kA fopyu ds fo'ys"k.k ls fd, vè;;u esa ewY;kadu fd, x, lHkh  
y{k.kksa ds fy, ladjksa esa egRoiw.kZ fHkUurk dk irk pyk ¼rkfydk&3-15½A mPprj ekè; n'kkZus okys 
yxHkx 50% ladjksa dks lexz vkcknh cukus ds fy, pquk x;kA lHkh ladjksa dk ekè; dop Hkkj uj esa 
1-12 xzke vkSj eknk dksls esa 1-18 xzke Fkk] tcfd p;fur ladjksa dk dop Hkkj uj esa 1-21 xzke vkSj 
eknk dksls esa 1-27 xzke Fkk ¼rkfydk 3-16½A pw¡fd igyh Qly cht Qly gksrh gS ftlesa de dop 
Hkkj gksrk gS] blfy, mDr vè;;u esa dop Hkkj de FkkA vkuqoakf'kd :i ls csgrj thu la;kstu ds 
uqdlku dh laHkkouk ls cpus ds fy, 50% p;u xgurk viukÃ xÃ FkhA

To execute recurrent selection breeding programme, twelve crosses were selected based on 
benchmark of shell weight (male 2g, female 2.3g), filament length (male  >1100m) besides considering 
silk ratio, cocoon weight, pupal weight, and NBFL. Cocoons from selected crosses were pooled to 
form base population for initiating recurrent selection programme. Base population was subjected 
to random mating during I-crop 2018 and 100 crosses (100Dfls) were prepared. These crosses were 
reared in cellular manner on Arjun plantation with two replications by following recommended 
package of practices. Due to high mortality, some crosses were rejected and cocoons were harvested 
from 62 crosses. Cocoon assessment was done for cocoon weight, pupa weight and shell weight in 
all the crosses. Analysis of variance revealed significant variation in the evaluated crosses for all the 
traits studied (Table3.15).  About 50% of crosses showing higher mean performance were selected 
to form composite population. Mean shell weight of all crosses was 1.12 g in male and 1.18 g in 
female cocoon, whereas mean shell weight of selected crosses was 1.21 g in male and 1.27g in female 
cocoon (Table 3.16). Since first crop is seed crop having lower shell weight, hence in present study 
mean shell weight was less. 50% selection intensity was applied to avoid chance of loss of genetically 
superior gene combination. 
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f}rh; chtkxkj ds nkSjku ;k–fPNd ;qXeu ds ekè;e ls lexz vkcknh ls yxHkx 40 ladj 
rS;kj fd, x,A bu ladjksa dk rhu çfr—fr ds lkFk vkjchMh ds rgr vtqZu ds ikSèkksa ij dhVikyu 
fd;k x;kA vkorÊ p;u i)fr ds rgr ewY;kadu fd, x, ladjksa ls çfr—fr ds vuqlkj dkslk dVkbZ 
dks iwjk fd;k x;kA ,dy dkslk ewY;kadu ladj ,oa  çfr—frokj fd;k x;kA vkjchMh esa fopyu ds 
fo'ys"k.k ls 36 ladjksa esa uj dksdwu Hkkj vkSj I;wik Hkkj ds fy, gh egRoiw.kZ fHkUurk dk irk pyk 'ks"k 
y{k.kksa ds fy, ugÈ ¼rkfydk&3-16½A ;g bafxr djrk gS fd çtuu lkexzh us vkuqoaf'kd le:irk 
çkIr dhA vkuqokaf'kd fofoèkrk l`ftr djus ds fy, ewY;kafdr tula[;k dks vxyh ih<+h esa taxyh 
Mkck ;k vU; —f"k Mkck ds lkFk ladfjr djus dh vko';drk ik;h x;hA gkykafd] nwljs lhtu ds 
dqy ladjksa dk vkSlr çn'kZu lHkh y{k.kksa ds fy, igyh Qly ds ladjksa dh rqyuk esa csgrj ik;k x;k 
¼rkfydk&3-17½A nwljs lhtu ds ladjksa dk vkSlr dop Hkkj ¼uj esa 1-52 xzke ,oa eknk esa 1-63 xzke½ 
igys lhtu ds ladjksa ¼uj esa 1-12 xzke ,oa eknk esa 1-18 xzke½ dh rqyuk esa vfèkd FkkA

During second grainage, about 40 crosses were prepared from composite population 
through random mating. These crosses were reared in Arjun block plantation under RBD with three 
replications. Harvesting of cocoons was completed as per replication from crosses evaluated under 
recurrent selection method. Single cocoon assessment was performed in cross and replication wise. 
Analysis of variance in RBD revealed significant variation across 36 crosses for male cocoon weight 
and pupal weight and not for remaining traits (Table 3.16). This indicates the breeding material has 
attained genetic homogeneity. To create genetic variation evaluated population needs to be crossed 
with Wild Daba or other cultivated Daba in next generation. However, mean performance of total 
crosses of second season was found to be better as compared to that of first crop crosses for all the 
traits (Table 3.17). Mean shell weight of second season crosses was higher (1.52 g in male and 1.63 g 
in female) as compared to that of first season crosses (1.12 g in male and 1.18 g in female).

Table 3.15: Analysis of variance in 62 recurrent population crosses for cocoon traits, evaluated 
during first crop 2018

Source of 
Variation

Degrees of 
freedom

Male Female

Cocoon 
weight Pupa weight Shell wt. Cocoon 

weight Pupa weight Shell wt.

Replication 1 0.15 0.04 0.00 0.40 0.39 0.00

Crosses 61 0.73* 0.49* 0.16* 1.73* 1.38* 0.16*

Error 61 0.17 0.15 0.01 0.32 0.24 0.01

Total 123 0.45 0.32 0.09 1.02 0.81 0.08

*significant at 0.05 probability
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Table 3.16: Analysis of variance in 36 recurrent population crosses for cocoon traits, evaluated 
during second crop 2018

Source of 
Variation

Degrees of 
freedom

Male Female

Cocoon 
weight (g)

Pupa 
weight (g)

shell 
weight (g)

Cocoon 
weight (g)

Pupa 
weight (g)

shell 
weight (g)

Replication 2 0.68 0.66 0.03 5.69 4.28 0.04

Crosses 35 1.03* 1.23** 0.06 3.17 2.53 0.06

Error 70 0.67 0.58 0.04 2.44 1.79 0.05

Total 107 0.79 0.79 0.04 2.74 2.08 0.05

CV (%) 8.80 9.81 13.09 13.51 13.54 13.89

*, ** significant at 0.05 & 0.01 probability

Table 3.17: Mean performance of total population (all crosses) and selected crosses mean of 
cocoon related traits evaluated during first and second crop 2018

Crop 
season Mean

Male Female

Cocoon 
weight (g)

Pupa 
weight (g)

Shell 
weight (g)

Cocoon 
weight (g)

Pupa 
weight (g)

Shell 
weight (g)

First crop 
2018

Population 
mean 8.38 7.32 1.12 10.96 9.75 1.18

Selected 
crosses mean 8.44 7.18 1.26 11.13 9.82 1.27

Second 
crop 2018

Population 
mean 9.27 7.75 1.52 11.56 9.87 1.63
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3-4-2	 m".k dVhca/kh; rlj js'ke ds xq.k o mRikndrk esa c<+ksÙkjh gsrq ,dhd`r tSoç|ksfxdh ç;ksx 
INTEGRATED BIOTECHNOLOGICAL APPROACH TOWARDS IMPROVEMENT OF 
QUALITY AND PRODUCTIVITY OF TROPICAL TASAR SILK (AIT 4727)

SUB-PROJECT-1: SEQUENCING OF WHOLE-GENOME OF TASAR SILKWORM, 
ANTHERAEA MYLITTA (IN COLLABORATION WITH CTR&TI RANCHI & NIAB, 
HYDERABAD)

mi&ifj;kstuk&1 % rlj js'kedhV ,UFkhfj;k ekbfyêk ds laiw.kZ thukse dh lhDosaflax ,uvkbZ,ch] 
gSnjkckn ds lg;ksx ls)   

ts-ih-ik.Ms;] ds-tsuk] Mh-vkbZ-th-izHkq] vHk; dqekj] jfo jatu] 
vkyksd lgk;] oh-ih-xqIrk] ,-ds-flUgk ,oa ,l- 'kekZ 

J.P. Pandey, K. Jena, D.I.G. Prabhu, Abhay Kumar, Ravi Ranjan, 
Alok Sahay, V.P. Gupta, A.K. Sinha and S. Sharma

ifj;kstuk ds igys o"kZ esa rlj js'kedhV ,-ekbfyêk dh Mkck ikfj&çtkfr dh lrgh 
lhDosauÇlx dh xÃA blds fy, dhVikyu fd;k x;k vkSj Çlxy e‚Fk çkstuht dh Mkck ikfj&çtkfr dh 
vkblkstsfud ykbu çkIr dh xÃ ¼fp=&3-9½A thfor uj dkslksa ds olk ÅRRkdksa ls 23 dsch vkd-
kj ¼fp=&3-10½ ds vPNh xq.koÙkk okys Mh,u, vkSj Mh,u, dk dqy 8-5 µg vkblksysV fd;k x;kA 
ykbczsjh rS;kjh ds ckn ;ksX; ykbczsjh dks bldh çHkkoh lkaærk ,oa visf{kr MsVk o‚Y;we ds vuqlkj lrgh 
lhDosaflax ds fy, ,pvkÃ,lD;wd- 2500 flDosalj esa j[kk x;kA fn, x, vkèkkj dk lhDosaflax xq.koÙkk 
Ldksj vFkkZr~ lhDosaflax fd, MsVk dk D;w xq.koÙkk Ldksj 30 ¼D;w 30½ ¼fp=&3-11½ ik;k x;k tks fd 
99-9% dh lerqY; lVhdrk ds lkFk 1000 esa 1 dh =qfV nj dks bafxr djrk gSA

In the first year of the project, shallow sequencing of Daba ecorace of tasar silkworm A. 
mylitta was done. For this, rearing was conducted and isogenic line of DABA eco-race of single 
moth progenies was obtained (Fig.3.9). A good quality DNA of 23 Kb size (Fig. 3.10) and a total of 
8.5 µg of DNA were isolated from fat tissues of live male cocoons. After libraries preparation, the 
qualified libraries are fed into HiSeq 2500 sequencer according to its effective concentration and 
expected data volume for shallow sequencing. The sequencing quality score of a given base, Q of 
sequenced data was found to be 30 (Q30) (Fig. 3.11) which indicates an error rate of 1 in 1000, with 
a corresponding accuracy of 99.9%

Figure 3.9: (A) Rearing of Daba ecorace A. mylitta larvae isogenic line (B) Process of cocoons 
formation (C) Cocoons collected from isogenic line of Daba ecorace of A. mylitta
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Figure 3.10: Agarose gel electrophoresis (0.8%) of isolated genomic DNA from A. mylitta. Lane 1: 
Hind III marker, lanes 2: DNA isolated from fat tissue. 23 kb high quality DNA was obtained.

Figure 3.11: Sequence quality is represented by the base position on the X-axis and log scaled 
quality score on the Y-axis represents

,Vh vkSj thlh dh i`Fkôj.k fLFkfr dh igpku djus ds fy, thlh ek=k  ds forj.k dh tkap 
djds , @ Vh @ th @ lh ds forj.k dk mi;ksx fd;k x;k ¼fp=&3-12½A iwjd vkèkkjksa ds fl)kar 
ds vuqlkj] ,Vh vkSj thlh dh ek=k çR;sd lhDosaÇlx pØ ij cjkcj gksuh pkfg, vkSj iwjh lhDosaÇlx 
çfØ;k esa vifjoÆrr o fLFkj gksuh pkfg,A ysfdu çk;ksfxd eki esa çkbej foLrkkj.k iwokZxzg vkSj dqN 
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vU; dkj.kksa ls igys 6 ls 7 U;wfDy;ksVkbM~l esa mrkj&p<+ko gqvk tks lkekU; vkSj mfpr gSA byqfeuk 
,pvkÃ,lD;wx- 2500 dk mi;ksx djds ,- ekbfyêk dk 226035598 dPps jhM vkSj 212502416 LoPN 
jhM ds lkFk 65 thch Mh,u, lhDosaflax MsVk ¼100 x dojst½ mRiUu fd;k x;kA dqy thlh ek=k 
35-9% ikÃ xÃA osfj,aV d‚Çyx ds fy,] lHkh LoPN jhM dks fofHkUu ykbczsjh ls lanHkZ thukse esa eSi 
fd;k x;k ¼rkfydk&3-19½A lanHkZ thukse dh eSÇix us n'kkZ;k fd ,UFkhfj;k ekbfyêk dk thukse c‚EcsDl 
eksjh ¼11-3% eSÇix½ ds thukse dh rqyuk esa ,UFkhfj;k ;kekeÃ ¼77-4% eSÇix½ ds thukse ds djhc gSA

Distribution of A/T/G/C is used to identify the separation situation of AT and GC by checking 
the distribution of GC content (Fig. 3.12). According to the principle of complementary bases, the 
content of AT and GC should be equal at each sequencing cycle and be constant and stable in the 
whole sequencing procedure. But in practical measurement, due to the primer amplification bias 
and some other reasons, the first 6 to 7 nucleotides was fluctuated which is normal and reasonable. 
A 65 GB of DNA sequenced data (100 x coverage) of A. mylitta was generated using Illumina 
HiSeq 2500 with a total of 226035598 raw reads and 212502416 clean reads. Total GC content was 
found to be 35.9%. For Variant Calling, all the clean reads were mapped from the multiple libraries 
to the reference genome (Table 3.19). Mapping to reference genome showed that the Genome of 
Antheraea mylitta is closer to the genome of Antheraea yamamai (77.4% mapping) than the genome 
of Bombyx mori (11.3 % mapping).

Figure 3.12: Read GC content is represented by the base position on the X-axis and GC 
distribution of the reads on the Y-axis.
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Table 3.18: Statistics of the reference genome

342 mm Scaffolds Genome size (MB) 
Bombyx mori 43462 481 

Antheraea yamamai 7723 

Table 3.19: Read Mapping Distribution with Reference Genome

Sample Aux. Hits Duplicate 
hits Mapped Mapped 

% 
Perfect 
paired 

Perfect 
paired % Total 

Antheraea yamamai 
Genome 17237709 31137140 177818108 77.4 70933420 33.38 229740125 

Bombyx mori 
Genome 843664 12322406 23753729 11.13 13065698 6.15 213346080 

Sub-Project-2: Genetic Characterization Of Tropical Tasar Silkworm, Antheraea mylitta 
Through Single Nucleotide Polymorphism Based Molecular Barcode (in Collaboration With 
CTR & TI Ranchi & University Of Hyderabad).

mi&ifj;kstuk&2 % ,dy U;wDyh;ksVkbM ikWyh ekfQZTe vk/kkfjr vkf.od ckjdksM ds ek/;e ls 
m".kdfVca/kh; rlj js'kedhV ,UFkhfj;k ekbfyV~Vk dk vkuqoaf'kd xq.k&y{k.k fu/kkZj.k ds-r-v-o iz-
la] jk¡ph ,oa gSnjkckn fo'ofo|ky; ds lg;ksx ls)

Mh-vkbZ-th-izHkq]ts-ih-ik.Ms;] ih-ds-dj ,oa fujatu dqekj 
D.I.G. Prabhu,  J.P.Pandey, P. K. Kar and  Niranjan Kumar

;g ifj;kstuk Hkkjr ds m".kdfVcaèkh; {ks=ksa esa O;ofLFkr losZ{k.k] QsuksVkbfid@:ikRed y{k.k 
o.kZu] lacafèkr vkokl {ks=ksa dh vkoklh; lajpuk fo'ys"k.k }kjk ,- ekbfyêk js'kedhV ikfj&çtkfr dh 
orZeku fLFkfr dk irk yxkus vkSj mPp l?kurk okys rhljh ih<+h ,l,uih vkèkkfjr vkf.od ckjdksM 
fodflr djus ds fy, 'kq: dh xÃ Fkh rkfd ,- ekbfyêk dh fofHkUu ikfj&çtkfr;ksa dks vyx ,oa 
xq.kc) fd;k tk ldsA

The project was undertaken to ascertain the current status of A. mylitta silkworm eco-races 
in tropical regions of India through systematic survey, phenotypic/morphological characterization, 
analysis of niches structure of the respective habitat areas and to develop high density third 
generation SNP based molecular barcode to differentiate and characterize the various eco-races of 
A. mylitta.

m".kdfVcaèkh; rlj js'kedhV ds çk—frd :i ls mRiUu dkslksa dks NÙkhlx<+] vksfM'kk vkSj 
>kj[kaM ds dÃ LFkkuksa ls ,d= fd;k x;k vkSj HkkSxksfyd vkSj ikfjfLFkfrdh; :i ls fHkUu {ks=ksa ls 
vyx&vyx ikfj&çtkfr;ksa ds çfrfufèk uewus ds :i esa ekuk x;kA ,df=r fd, x, dkslksa dks dsaæh; 
rlj vuqlaèkku ,oa çf'k{k.k laLFkku] uxM+h] jkaph esa lajf{kr fd;k x;kA ,d= fd, x, dksls uewus  
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NÙkhlx<+ ls 'kksfj;k jkscLVk iksf’kr jSyh ,oa ftthQl Lih- iksf’kr cQZ ikfj&çtkfr] vksfM'kk ls lky 
iksf"kr eksny ,oa jSyh ikfj&çtkfr] vksfM'kk ls VÆeufy;k VksesaVkslk iksf"kr tkVk] >kj[k.M ls ,l-jks-
cLVk iksf"kr eksfn;k] >kj[k.M ls VÆeusfy;k iksf"kr lfjgu o vèkZ&ikyrw Mkck rFkk >kj[k.M ls 
VÆeusfy;k Lih- ,oa 'kksfj;k Lih- nksuksa iksf’kr oU; Mkck ds FksA ou ds dksj tksu esa pkj fofHkUu LFkkuksa ls  
ikfj&çtkfr;ka ,d= dh xÃ vkSj HkkSxksfyd funsZ'kkad rkfydk&3-20 esa fn[kk, x, gSaA

Nature grown cocoons of tropical tasar silkworm were collected from a number of places 
of Chhattisgarh, Odisha and Jharkhand and considered as representative samples of different eco-
races from the geographically and ecologically diverse areas. Collected cocoons were preserved and 
maintained at Central Tasar Research and Training Institute, Nagri, Ranchi.  The cocoon samples 
collected were the Shorea robusta fed Raily and Zizyphus sp. fed Barf eco-races from Chhattisgarh, 
S. robusta fed Modal and Nalia ecoraces from Odisha, Terminalia tomentosa fed Jata from Odisha, 
S. robusta fed Modia from Jharkhand, Terminalia sp. fed Sarihan and Semi-domesticated Daba 
from Jharkhand and both Terminalia sp. and Shorea sp. fed wild Daba from Jharkhand. Eco-races 
have been collected from four various locations in the core zone of the forest and geographical 
coordinates are shown in Table 3.20.

çR;sd ikfj&çtkfr ds fy, jax] vkdkj] isMady dh yackÃ] dkslk vk;ru] ,dy dkslk Hkkj vkSj 
,dy dop Hkkj tSls dksls xq.k ntZ fd, x, ¼fp=&3-13½A ikfj&çtkfr;ksa ds vfu;r :i ls ,d= 
fd, x, 30 dkslk uewuksa ls ,dy dop Hkkj] ,dy dkslk Hkkj ,oa dop vuqikr çfr'kr dh x.kuk 
dh xÃA 100 dkslksa ds èkkxkdj.k çkpy dk fo'ys"k.k fd;k x;kA

Cocoon characters like colour, shape, peduncle length, cocoon volume, single cocoon weight 
and single shell weight were recorded for each of the eco-race (Fig. 3.13). The single shell weight, 
single cocoon weight and shell ratio percentage were calculated from the 30 randomly collected 
samples of the eco-races. Reeling parameters were analysed with 100 cocoons. 

,df=r ikfj&çtkfr;ksa rFkk lseh MksesfLVdsVsM Mkck ds eknk 'kyHk olk dk; ls thuksfed 
Mh,u, dks fudkydj ifj’d`r fd;k x;k ¼fp=&3-14½A lseh MksesfLVdsVsM Mkck] taxyh Mkck] jSyh] 
eksny] tkVk] ufy;k] cQZ vkSj lfjgu ds ifj’d`r fd, x, Mh,u, uewuksa esa MhMhvkj,Mh lhDosaÇlx 
dh xÃA

Genomic DNA was extracted and purified from female pupal fat body of collected ecoraces 
and semi domesticated Daba (Fig. 3.14). ddRAD sequencing was performed in the purified DNA 
samples of semi domesticated Daba, wild Daba, Raily, Modal, Jata, Nalia, Barf and Sarihan.
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Table 3.20. Geographical coordinate of various ecoraces collected from Chhattisgarh, Odisha 
and Jharkhand

Raily Barf Modal Nalia Jata Sarihan Modia Wild 
Daba

Semi-
domes 
ticated 
Daba

Chhattisgarh Odisha Jharkhand

Madhota
19.22732° N  
81.83764° E

Devgaon-
Dugli-Nagri
20.38486° N 
81.93203° E

Gudgudia
21.8814° N 
86.2540° E

Sarat
21.4368° N 
86.3413° E

Thakurmunda
21.5239° N 
86.1720° E

Gopikandar
24.4297° N
87.4810° E

Jamda
22.5489° N
86.2233° E

Billgoen
22.8652° N
85.3251° E

CTR&TI, 
Nagri
23.3251° 
N 
85.1620° 
E

Kollaval
19.48196° N 
82.07612° E

Markatola
20.33634° N  
81.54997° E

Tulsibani
22.1809° N 
86.2737° E

Kendujuani
21.6482° N, 
86.1217° E

Tola sarasbadia
24.4140° N
86.4618° E

ChhotaNagra
22.2360° N
85.3032° E

Karjuri
24.0122° N
87.0651° E

Nangur
18.93928° N 
82.05839° E

Gatta Silly
20.44440° N 
51.80642° E

Noto
21.4403° N 
86.2922° E

Khuntagaon
22.1831° N 
84.0315° E

Mahuldiha
21.4467° N 
86.1732° E

Jitpur
23.7326° N
86.3998° E

Manoharpur
22.3735° N
85.1969° E

Jhinkpani
22.4117° N
85.7645° E

Darbha
18.85917° N 
81.86886° E

Karap
20.28549° N 
81.61306° E

Sarat
21.4368° N 
86.3413° E

Tola Chitardih
24.4041° N
86.4636° E

Barbil
22.1052° N
85.3788° E

Goilkera
22.5079° N
85.3770° E
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3-4-3	 fodflr Ldkj ekdZj ds }kjk m".k dfVcaèkh; rlj js'kedhV ,aFkhfj;k ekbfyêk dh fLFkj 
rki&lgu'khy ykbuksa dk p;u (,vkbZVh 04002 ,lvkbZ)

3.4.3	 Selection of Stable Thermo-tolerant Line(s) of Tropical Tasar Silkworm Antheraea 
mylitta    Through Developed SCAR markers (AIT04002SI)

vkbZ-th-izHkq] eatIik ,oa fujatu dqekj
I. G. Prabhu, Manjappa, Niranjan Kumar

Project was approved in February. S4 generation thermo-tolerant line of A. mylitta, 
developed during the previous project was maintained at P4 station, Katghora, Chhattisgarh, one 
of the hotter tasar rearing zones. 

ifj;kstuk dks Qjojh esa eatwjh feyh FkhA fiNyh ifj;kstuk ds nkSjku fodflr ,- ekbfyêk 
dh ,l4 ih<+h rki lgu'khy ykbu] lcls xeZ rlj dhVikyu {ks=ksa esa ls ,d ih4 dsUæ] dV?kksjk]  
NÙkhlx<+] esa vuqjf{kr dh xÃA

3-5	 js'kedhV Qly mRiknu

	 SILKWORM CROP PRODUCTION 

3-5-1	 lky dh ifRr;ksa ij ikfyr ,UFkhfj;k ekbfyV~Vk Mªwjh esa ÛxV fleck;ksaV ,lksfl,'ku ,oa mudk 
dkf;d miy{k.k

	 GUT SYMBIONT ASSOCIATIONS IN ANTHERAEA MYLITTA DRURY FEEDING 
ON SAL FLORA AND THEIR PHYSIOLOGICAL IMPLICATIONS (PIP 4716)

,e-,e-csx] ts-ih-ik.Ms; ,oa oh-ih-xqIrk  
M.M. Baig, J.P. Pandey, V.P. Gupta

eksny vkSj jSyh ikfj&çtkfr ds ykokZ ¼dqy 16 vkblksysV~l½ ls egRoiw.kZ fQuksy fMxzsÇMx 
¼0-2% rd½ cSDVhfj;k dks vyx fd;k x;kA cSDVhfj;y vkblksysV~l }kjk fQuksy dk Hk{k.k 0-2% 
rd ik;k x;k] tcfd lky dh iÙkh esa dqy fQuksy 0-1% gh gksrk gSA eksny ikfj&çtkfr esa jSyh 
dh rqyuk esa fQuksy fMxzsÇMx cSDVhfj;k dk mPp eku ik;k x;k gSA ,Eihflyhu] VsVªklkbfDyu vkSj  
LVªsIVksekbflu lYQsV dk mi;ksx dj çfrtSfod ç;ksx us ikpu esa vka= cSDVhfj;k dh Hkwfedk dh iqf"V 
dhA çfrtSfod nokvksa ds ekè;e ls cSDVhfj;k ds cfg"dj.k us ykokZ dh o`f) esa ckèkk mRiUu dhA 
cSDVhfj;k esVkftuksfed vkblksys'ku dks ykblkstkbe] çksVhu,t+ ds vkSj vkj&,u,t mipkjksa ds 
lekos'k }kjk ekudh—r fd;k x;kA eksny] jSyh] taxyh Mkck] Mkck vkSj lky dh ifÙk;ksa dh fofHkUu 
voLFkkvksa ls cSDVhfj;y esVkftukse dks vyx fd;k x;kA taxyh Mkck] eksny] jSyh vkSj okf.kfT;d 
Mkck ls vka= cSDVhfj;k ds esVkftukse ds dqy 15 uewuksa dks NkaVus ds ckn leuqØe.k ds fy, Hkstk 
x;k vkSj ykbczsjh xq.koÙkk dk çek.k&i= çkIr fd;k x;kA Hksts x, lHkh uewus ykbczsjh rS;kjh ds fy, 
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mPp xq.koÙkk ds FksA

Fig.3.15: C- control L- Low dose: ampicillin 0.5 mg/mL; tetracyclin 0.1 mg/mL; streptomycin 
sulphate 0.5 mg/ mL- 1.1 mg/mL M- medium dose: double of low dose- 2.2mg/mL H- high dose: 

double of medium dose- 4.4 mg/ mL

	 Significant phenol degrading (upto 0.2%) bacteria from larvae of Modal and Raily ecoraces 
were isolated (a total of 16 isolates). Phenol degradation by bacteria was upto 0.2% but sal leaf has 
only around 0.1% of total phenols. Modal ecorace has more load of phenol degrading bacteria than 
raily. Antibiotic experiment using ampicillin, tetracycil and streptomycin sulfate validated the role 
of gut bacteria in digestion (Figure 3.15). Exclusion of bacteria through antibiotics hampered the 
growth of larvae. Bacterial metagenome isolation was standardized by incorporation of lysozyme, 
proteinase k and rnase treatments. Bacterial metagenome were isolated from various instars of 
modal, raily, wild daba and daba and sal leaves. Total 15 samples of gut bacterial metagenome 
from wild daba, modal, raily and commercial daba were sent for sequencing and library QC were 
obtained. All the samples sent were of high quality for library preparation. Bacterial metagenomic 
analysis results awaited. 

eq[;ka'k 
eksny vkSj jSyh ikfj&çtkfr ds ykokZ ¼dqy 16 vkblksysV~l½ ls egRoiw.kZ fQuksy fMxzsÇMx ¼0-2% rd½ 
cSDVhfj;k dks vyx fd;k x;kA  

Highlights

Significant phenol degrading (upto 0.2%) bacteria from larvae of Modal and Raily ecoraces were 
isolated (a total of 16 isolates). 
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3-5-2	 rlj js'kedhV ,UFkhfj;k ekbfyV~Vk lhesu dk Øk;ks ifjj{k.k ,oa bldk d`f=e bulsfeu'ku
	 CRYOPRESERVATION OF TASAR SILKWORM, ANTHERAEA MYLITTA SEMEN 

AND ITS ARTIFICIAL INSEMINATION (AIE- 3555)

ts-ih- ik.Ms; ,oa ds- tsuk 
J. P. Pandey and K. Jena

2000 lajf{kr Mkck dksdwu dh NaVkÃ@p;u fd;k x;kA dkslk otu vkSj –'; voyksduksa ds 
vkèkkj ij ifj;kstuk ls lacafèkr xHkkZèkku ç;ksxksa esa blds laHkkfor mi;ksx ds fy, vPNs dkslksa dks 
vyx fd;k x;kA 10 lajf{kr dksdwu esa xksukMy fodkl dk voyksdu fd;k x;k x;k vkSj uewus 
,d= fd, x,A uj vkSj eknk ds xksukM ds uewus foPNsfnr fd, x,A Mkck f=izt 'kyHk ds uj vkSj 
eknk çtuu ra= ds :ikRed vè;;u fd, x,A ,d= 'kqØk.kq ds uewuksa dh vkdkfjdh dk ewY;kadu 
fd;k x;kA xksukM 'kjhj jpuk vkSj 'kjhj fØ;k esa vLFkkkÃ ifjorZu ns[ks x,A ohch ,oa Vhoh y‚V ds 
fy, chtkxkj esa dkslk N¡VkÃ dh xÃA twu&tqykÃ 2018 esa fuxZeu ds nkSjku çtuu ds fy, dkslksa 
dks lajf{kr fd;k x;kA

Sorting/selection of 2000 preserved Daba cocoons was done. Based on cocoon weight and 
visual observations good cocoons were segregated for its prospective utilization in project related 
insemination experiments. Gonadal development was observed in 10 preserved cocoons and 
samples were collected. Gonads samples of male and female were dissected. Morphological study 
of male and female reproductive system of Daba TV moth has been conducted. Morphology of 
collected sperm samples was evaluated. Temporal changes in gonad anatomy, morphology was 
observed. Cocoon sorting in grainage were performed for BV and TV lots. Cocoons were preserved 
for prospective insemination work during emergence in June-July 2018. 
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3-6 	 js'kedhV Qly laj{k.k

	 SILKWORM CROP PROTECTION

3-6-1	 jkbtksLQs;j ,oa fQyksIysu cSDVhfj;k ls fu%l`r p;fur esVkcksykbV~l dk mi;ksÛ ,o 
m".kdfVca/kh; rlj js'kedhV dks ,,elhihoh ds fu;a=.k esa v/;;u   

	 STUDIES AND USE OF SELECTIVE METABOLITES EXTRACTED FROM THE 
RHIZOSPHERE AND PHYLLOPLANE BACTERIA IN CONTROL OF AMCPV 
INFECTING THE TROPICAL TASAR SILKWORM (ARP- 4718)

th-ih- flag
G.P. Singh

cSDVhfj;k esVkcksykbV~l dk fu"d"kZ.k vkSj chekjh QSykus okys thok.kqvksa ds fo#¼ mudh  izfrjks/kh çHkkodkfjrkA 

rlj HkksT; ikSèks VÆeusfy;k vtqZuk] VÆeusfy;k VksesuVkslk vkSj mudh feêh ds jkbtksLQsu;j ls ckÃl 
vyx&vyx cSDVhfj;y vkblksysV~l dks d‚yksuh dh jpuk ,oa vkdkj ds vkèkkj ij vyx fd;k x;k 
vkSj lL;] :ikRed vkSj tSo jklk;fud xq.kksa ds vkèkkj ij igpkuk x;kA

osyeq#xu ,oa vU;] ¼2013½ dh fofèk viukrs gq, cSDVhfj;y esVkcksykbV~l dks bFkkby ,lhVsV 
esa fu%l`r fd;k x;kA jksx dkjd thok.kq L;wMkseksul vkSj csflyl lcfVyl ds fo#) thok.kq izfrjksèkh 
xfrfofèk;ksa ds fy, thok.kq esVkcksykbV~l dk ijh{k.k fd;k x;kA 8 cSDVhfj;k esVkcksykbV~l us L;wMkseksul 
Li- ,oa cSflyl lcfVyl ds fo#)  Lo&LFkkus esa 10 feeh rd fu’ks/k {ks= n'kkZ;kA bu thok.kqvksa 
dh cM+s iSekus ij laoèkZu vkSj muds esVkcksykbV~l ds fu"d"kZ.k ,oa fo"kk.kq jksxksa ds fo#) ckg~;&LFkkus 
çHkkodkfjrk dk ijh{k.k 2019 esa dhVikyu ds nkSjku fd;k tk,xkA

Extraction of bacterial metabolites and their antagonastic efficacy against disease causing 
bacteria

Twenty two different bacterial isolates were isolated from tasar food plant Terminalia 
arjuna, Terminalia tomentosa and their soil rhizosphere on the basis of shape and size of colony and 
identified on the basis of cultural, morphological and biochemical characters.

The bacterial metabolites were extracted in ethyl acetate following method of Velmurugan 
et al. (2013). The bacterial metabolites were tested for their antagonistic activities against disease 
causing bacteria Pseudomonas and Bacillus subtillus. 8 bacteria metabolites have shown inhibition 
zone up to 10 mm in vitro against Pseudomonas sp. and Bacillus subtillus. The large scale culture 
of these bacteria and extraction of their metabolites and in vivo efficacy against virosis disease of 
silkworm will be tested during rearing in 2019.
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eq[;ka'k

rlj HkksT; ikSèkksa ds fQyksIysu vkSj jkbtksLQh;j ls fudkys x, vkB cSDVhfj;y esVkcksykbV~l 
us thok.kq dkjd jksx ds fo#) çfrjks/kh xq.k n'kkZ,A

Highlights

Eight bacterial metabolites extracted from phylloplane and rhizosphere of tasar food plants 
have shown antagonistic properties against disease causing bacteria.

3-7	 dkslksRrj izkS|ksfxdh

	 POST COCOON TECHNOLOGY

3-7-1	 vkf.od xq.k&fuèkkZj.k ds ekè;e ls lsfjlhtsful dhVksa o buds foHksnksa ds lokZfèkd&lfØ; 
dksdwust dh igpku (,-vkbZ-Vh&4728) (vkbZ-vkbZ-,l-bZ-vkj] iq.ks ,oa ch-vkbZ-Vh] esljk ds 

lg;ksx ls)
	 IDENTIFICATION OF MOST-ACTIVE COCOONASE OF SERICIGENOUS 

INSECTS AND ITS VARIANT THROUGH MOLECULAR CHARACTERIZATION 
(AIT -  4728) (IN COLLABORATION WITH IISER, PUNE AND BIT, MESRA) 

ts-ih- ik.Ms;] ds-tsuk] v#.kk jkuh] jfo jatu] vkyksd lgk;] 
oh-ih- xqIrk] Mh-,e- ik.Ms;] xk;=h iuku?kkV

J. P. Pandey, K. Jena, Aruna Rani, Ravi Ranjan, Alok Sahay, 
V.P. Gupta, D.M. Pandey, Gayathri Pananghat

dksdwust ,d ,atkbe gS tks rlj js'kedhV o;Ld I;wik fuxZeu ds nkSjku dkslk dop dks uje 
djus ds fy, lzkfor gksrk gSA vè;;uksa ls irk pyk gS fd dksdwust fo”ks"k :i ls Qkbczksbu dks çHkkfor 
fd, fcuk lsjhflu dks fo[kf.Mr djrk gSA bl çdkj] çk—frd :i ls foxksanu ds lkFk dkdwust ped 
dks c<+krk gS vkSj rlj js'ke dh cqukoV dks uje djrk gSA vr% ,atkbe xfrfofèk iSVuZ dks ns[kus vkSj 
Hkfo"; ds vè;;u esa lokZfèkd lfØ; dksdwust dk mi;ksx djus ds fy, vkf.od xq.k fuèkkZj.k ds ekè;e 
ls lokZfèkd lfØ; dksdwust dks igpkuuk vko';d gSA blds vykok] fofHkUu lzksrksa tSls çk—frd vkSj 
iqu% la;kstd rjhdksa ls çkIr dksdwust dh ewy dksdwust vkSj blds ,uky‚Xl ds lkFk rqyuk djus dh 
vko';drk gSA ,- ekbfyêk dh fofHkUu ikfj&çtkfr;ksa] Mkck] yfj;k] eksny] lqÇdnk vkSj jSyh vkfn ds 
dkslksa dks fofHkUu jkT;ksa ;Fkk >kj[kaM] vksfM'kk] NÙkhlx<+] egkjk"Vª vkSj vkaèkz çns'k ds muds fpfUgr 
eq[; vapyksa ls ,d= fd;k x;kA mlh [ksi ds dkslksa ds fuxZeu ds nkSjku cM+s iSekus ij ewy dksdwust 
laxzg.k fd;k x;k ¼fp= 3-16½A

Cocoonase is an enzyme which is secreted during adult-pupal emergence of tasar silkworm 
to soften the cocoon shell. Studies have shown that cocoonase specifically cleaves sericin without 
affecting the fibroin. Thus, degumming with natural cocoonase enhances the luster and softens 
the texture of tasar silk. Thus it is needed to identify the most active cocoonase through molecular 
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characterisation  in order to see the enzyme activity pattern and use the most active cocoonase 
in future studies. In addition, cocoonase obtained from different sources such as natural and 
recombinant methods need to be characterized and compared with native cocoonase and its 
analogues. Cocoons of various ecoraces (Daba, Laria, Modal, Sukinda and Raily etc.) of A. mylitta 
were collected from their identified native core zone of various states i.e. Jharkhand, Odisha, 
Chhattisgarh, Maharashtra and Andhra Pradesh. During emergence of same lot of cocoon, native 
cocoonase collection was done in large quantity. (Fig.3.16).

 

Fig.3.16 : Rearing of tasar silk worm Antheraea mylitta, cocoonase collection and emergence

lfjgu] vka/kzk yksdy] cQZ ,oa tkVk esa muds vkf.od Hkkj dh mPprk iznf”kZr djus dk 
voyksdu djus ds fy, eklLisDVªkseSVªh dh xbZA ewy dksdwust uewuksa esa dbZ mPprk,a ns[kh x;h tks fd 
fofHkUu ijhf{kr ikfj&iztkfr;ksa ds dksdwust uewuksa esa 25 kDa ls 28 kDa ds chp forfjr FkhA nwljh 
vksj lkbt ,DlDyqtu dzkseksVksxzkQh ,oa izksVhu vkdyu dk iz;ksx dj dksdwust ,atkbe dks ifj’d`r 
fd;k x;kA izksVhu cSaM izkIr djus ds fy,  SDS-PAGE fu’ikfnr fd;k x;kA lHkh dksdwust uewuksa us 
25&26 kDa ds vkl&ikl eksVk cSaM n”kkZ;k ¼fp=&3-17 ,oa 3-18½A 

Mass Spectrometry of Sarihan, Andhra local, Barf and Jata was done to observe the peaks 
indicating their molecular mass. In native cocoonase samples, many peaks were observed which 
were distributed from 25 kDa to 28 kDa in various tested ecoraces cocoonase samples. On the other 
hand cocoonase enzyme was purified using size exclusion chromatography and protein estimation. 
SDS-PAGE was performed to get the protein band. All cocoonase samples showed a thick band 
around 25-28 kDa. (Fig.3.17 & 3.18).
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Fig.3.17:  SDS-PAGE  (12.5% gel) analysis of various samples  from various ecoraces of A. mylitta.
    L1         L2         L3          L4          L5        L6          L7        L8         L9         L10          L11   

Fig. 3.18: L1-Jata   L2-Andhra L3- Nalia  L4-TV (Daba)  L5- Barf L6- Sarhan  L7- Jhanjhi 
L8-Modal L9- Raily  L10- Bhandra  L11- BV (Daba).

Fig.3.19: SEM view of cocoonase treated silk fiber and soda treated silk fiber

st –Andhra , 2nd –Jata ,3rd –Jhanjhi , 4th –Modal, 5th –Raily , 6th –Sarihan , 7th –Protein Marker 100kDa,
8th  -Nalia ,9th- Bandhara , 10th- Barf ,11th – Bivoltine, 12th –Trivoltine , 13th - Protein Marker 100kDa.
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fofHkUu ikfj&çtkfr;ksa ds uewuksa dk mi;ksx dj vkj,u, i`Fkddj.k] lh-Mh-,u-, rS;kjh vkSj 
ihlhvkj çoèkZu fd;k x;kA Mkck f}çt ls 'kq) dksdwust ds fØLVy çkIr fd, x,A bu fØLVy 
us ,Dl&fdj.kksa dks 2-8A0 ds fjt+‚Y;w'ku esa fopfyr fd;kA VhvkjvkÃ vfHkdeZd fofèk dk mi;ksx 
dj Mkck ds flj ds fgLls ls dqy vkj,u, i`‍Fkd fd;k x;kA 1% Q‚eZykMsgkbM ,xzkst tsy ij  
oS|qrd.k lapyu djds vkj,u, dh v[kaMrk dk vkdyu fd;k x;kA fuekZrk ds çksVksd‚y ds vuqlkj 
izFke LVSaM lhMh,u, la'ys"k.k fd;k x;kA MhtujsÇVx çkbej dk mi;ksx dj i‚fyejst+ psu fj,D'ku 
¼ihlhvkj½ fd;k x;kA okafNr vkdkj ds ihlhvkj mRikn ¼786 chih½ dks çoÆèkr fd;k x;k ftldh iqf"V 
dksdwust thu d‚yksfu;ksa ds ihlhvkj us dhA IykfTeM i`Fkd fd, x, vkSj ihlhvkj ls iqf"V dh xÃA 
iqul±;kstd dksdwust çksVhu çorZu fd;k x;kA ,lMh,l&ist çsfjr çksVhu yxHkx 26 dsMh, dks n'kkZrk 
gSA vkxs ds xq.k o.kZu ds fy, dksdwust vkSj lksMk mipkfjr js'ke Qkbcj dk o.kZfefr fo'ys”k.k ,lÃ,e 
vkSj rRo fo'ys"k.k ¼,QVhvkÃvkj] Vhth,@VhMh,] lh,p,u,l] Mh,llh½ fd;k x;k ¼fp=&3-19½A

RNA isolation, cDNA preparation and PCR amplification was performed by using samples 
of various ecoraces. Crystals of cocoonase purified from Daba BV were obtained. These crystals 
diffracted X-rays to a resolution of 2.8 Å. Total RNA isolation from head part of Daba was 
carried out using TRI reagent method. Integrity of RNA was assessed by performing denaturing 
electrophoresis on a 1% formaldehyde agarose gel. First stand cDNA synthesis was carried out 
according to manufacturer’s protocol. Polymerase chain reaction (PCR) was carried out using 
degenerating primer. The desired size PCR product (786 bp) was amplified which was confirmed by 
colonies PCR of Cocoonase gene. Plasmid isolated and further confirmed with PCR. Recombinant 
Cocoonase protein induction was done. SDS-PAGE shows the induced protein i.e. around 26 
kDa. For further characterization, SEM and Element analysis (FTIR, TGA/TDA, CHNS, DSC) 
colorimetry analysis of cocoonase and soda treated silk fibre was performed. ( Fig.3.19).

3-7-2	 rlj dkslksRrj izkS|ksfxdh izfdz;k esa lkSj ÅtkZ ds mik;ksa dk v/;;u (,e-,u-vkj-bZ- ds lg;ksx ls)

	 STUDIES ON UTILIZATION OF SOLAR ENERGY IN TASAR POST COCOON 
TECHNOLOGY OPERATIONS (IN COLLABORATION WITH MNRE, GOVT. OF 
INDIA) (CED- 4723)

tsM-,e-,l-[kku] Mh-pV~Vksik/;k;] lqjs'k jk;] ,l-ds-flUgk ,oa lw;Z Hkw"k.k
Z.M.S. Khan, D. Chattopadhyay, Suresh Rai, S.K.Sinha and Surya Bhushan

	lkSj QksVksoksfYVd fctyh la;a= ls mRiUu fctyh dk mi;ksx djds 1 fdyksokV dh dqy {kerk  
dh ,d drkÃ vkSj pkj jhÇyx e'khuksa ¼17 fnu çfrekg 6 ?kaVs çfr lapfyr½ vkSj dksls lq[kkus gsrq  
3 fdyksokV dh {kerk dh rIr ok;q Mªk;j ¼8 fnu çfrekg 4 ?kaVs çfr fnu lapkfyr½ dk lQyrkiwoZd  
lapkyu fd;k x;kA blds vykok bl ifj;kstuk ds varxZr dqy 0-3 fdyksokV fctyh vko';drk dh 
,d eksVj—r jhÇyx lg fV~oÇLVx e'khu ¼,evkjVh,e½ vkSj ,d eksVjh—r fLiÇux e'khu ¼,e,l,e½ dh 
[kjhn dh xÃ] tks orZeku esa lkSj ÅtkZ dk mi;ksx djds py jgh gSaA uÃ fodflr e'khusa iqjkus e‚Myksa 
dk la'kksfèkr laLdj.k gSa] tgka fctyh dh vko';drk dks de djus ds mís'; ls lapkyu ç.kkyh dks ljy 
cuk;k x;k gSA twu ls ekpZ] 2019 ds eghuksa dk lkSj fofdj.k ¼vkSlreku½ rkfydk&3-21 esa mfYyf[kr gSaA
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Four numbers of reeling and one spinning machines with total capacity of 1 kW (6 hours 
running per day for 17 days per month) and hot air dryer for cocoon drying with capacity of 
3 kW (4 hours running per day for 8 days per month) has been successfully operated using the 
electricity generated from solar photovoltaic power plant. In addition, one Motorized Reeling cum 
Twisting Machine (MRTM) and one Motorized Spinning Machine (MSM) of total 0.3KW power 
requirements were procured under this project which is operating at present using solar power. The 
newly developed machines are modified version of old models where driving systems have been 
made simpler in order to reduce power requirement. The solar radiation (average values) for the 
month of June to March, 2019 are mentioned in Table 3.21.

Table3.21: Solar Radiation (W/m²) during 2018- 2019

Month

Time

10 AM 1 PM 4 PM

W/m2 W/m2 W/m2
June, 2018 751 433 243
July, 2018 454 447 168
August, 2018 328 337 239
September, 2018 279 285 221
October, 2018 1050 1012 417
November, 2018 971 1097 856
December, 2018 1032 1030 806
January, 2019 1082 1263 600
February, 2019 1104 1230 1023
March, 2019 1074 1022 710
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3-8	 {ks=h; js'ke vuqlU/kku dsaæ

	 REGIONAL sericultureL RESEARCH STATION

3-8-5	 mRrj&if'pe Hkkjr esa CykWd ikS/k jksi.k djus gsrq Dosjdl lsjsVk ds 'kh?kz vadqfjr ,oa rsth ls 
fodflr gksus okys thuksVkbi dh igpku

	 IDENTIFICATION OF EARLY SPROUTING AND FAST GROWING GENOTYPES 
OF QUERCUS SERRATA FOR RAISING BLOCK PLANTATION IN NORTH-WEST 
INDIA (ARP- 4714)

Ekgs'k pUnz tks'kh] ,l-ikyhoky ,oa ,-,l-oekZ
Mahesh Chandra Joshi, S. Paliwal and A. S.Verma

pkj losZ{k.kksa ds nkSjku igpku fd, x, dqy ikap ikSèkksa dks 300 ihih,e vkÃch, ds lkFk dÇVx 
dyeksa ds ekè;e ls çxqf.kr djus dk iz;kl fd;k x;k] ysfdu dksÃ ewyu ugÈ ns[kk x;kA dqy fpfUgr 
ikSèkksa esa ls rhu dqekÅa ls vkSj nks x<+oky {ks= ls igpkus x, FksA p;fur ikSèkksa dks dÇVx ds ekè;e 
ls çxqf.kr djus dk ç;kl fd;k x;k D;ksafd p;fur ikSèkksa us dqN tSoh; dkjdksa ds dkj.k xwaVh ckaèkus 
ds çfr çfrfØ;k ugÈ nhA tM+ okys ikSèkksa ds mfpr vuqdwyu ds fy, mUgsa :ÇVx ehfM;k esa çR;kjksfir 
fd;k x;k ¼fp=&3-20, ,oa 3-20ch½A tM+ okys ikSèkksa ds çR;kjksi.k ds fy, xM~<s rS;kj fd, x;sA tM+ 
okyh lHkh rhu ikSèkksa dks çk;ksfxd Hkw[kaMksa esa çR;kjksfir fd;k x;kA ekpZ vkSj vçSy] 2019 eghus ds 
nkSjku x<+oky {ks= ds pdjkrk] xqIrdk'kh] lkjh vkSj fdekuk xkao esa u, {ks=ksa dk losZ{k.k fd;k x;k] 
gkykafd ekStwnk BaM ds dkj.k {ks= esa vadqj.k ugÈ ns[kk x;kA 

Total five plants identified during four surveys were tried for multiplication through cutting 
along with 300ppm IBA but no rooting was observed, Out of total identified plants, three were 
identified from Kumaon and two from Garhwal region. Selected plants were tried to multiply 
through cuttings as selected plants did not respond toward air layering due to some biotic factors. 
Rooted cutting were transplanted in rooting media for proper conditioning of rooted plants (fig.3.20a  
& 3.20b). Pits were prepared for transplantation of rooted sapling. All the three rooted sapling 
were transplanted in the experimental plots. New areas were surveyed in chakrata, Guptkashi, Saari 
and Kimana village in Garhwal region during Month of March and April-2019, however due to 
prevailing severe cold conditions in the area sprouting was not observed. 

   
Fig, 3.20a: Cutting with Callus                                    Fig, 3.20b: Rooted Cuttings
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3-9	 dk;Z ;kstuk

	 PROGRAMME OF WORK

3-9-1 	 QkeZ çca/ku ,oa fodklkReRd dk;Z (ds-r-v- o iz-l-a@,pihih@ihvksMCkY;w%02)
	 FARM MANAGEMENT & DEVELOPMENTAL WORKS (CTR&TI/HPP/POW-02)

,p- ;kno
H. Yadav

rlj HkksT; ikS/kksa ds vkoafVr Hkw[kaMksa dk le; ij [kqnkbZ] xkscj [kkn ¼,QokbZ,e½] dEiksLV] 
gjh [kkn vkSj lugh ,oa <Sapk }kjk j[k&j[kko fd;k x;kA bu çfØ;kvksa us ikuh vkSj feêh ds laj{k.k 
vkSj fLFkfr esa lq/kkj fd;k gS vkSj jklk;fud moZjdksa dh [kqjkd dks de fd;k gSA ifjlj vkSj ç{ks= 
esa miyC/k ck;ksekl vkSj vU; vif”k"V inkFkZ dks [kkn vkSj oehZ dEiksLV esa ifjofrZr djds bldk 
mi;ksx çHkkoh <ax ls fd;k x;kA HkksT; ikS/kksa esa dEiksLV vkSj oehZ dEiksLV ds vuqç;ksx ls rlj 
lao/kZu esa jklk;fud moZjdksa vkSj dhVuk'kdksa dh [kqjkd dks de fd;k tk ldkA dEiksLV vkSj oehZ 
dEiksLV rlj lao/kZu essas dhVuk'kd ,oa çnw"k.k dks Hkh de djrs gSaA rlj [kk| ikS/kksa ds laj{k.k vkSj 
mRiknu ds fy, NkyHk{kh ds çca/ku ds lkFk le; vk/kkfjr çca/ku çfØ;kvksa ;Fkk] lL;] ;kaf=d vkSj 
jklk;fud fØ;kvksa ,oa xgjh tqrkbZ] NaVkbZ] folaØe.k ds lkFk x‚y] i.kZuk'kh] nhed vkSj ruk Nsnd 
ds fu;a=.k laca/kh çfØ;k,a dh xbZa A ç{ks= dh fu;fer fuxjkuh dh xbZ rFkk ,e&fdlku ds ek/;e 
ls rlj lykgdkj lsok,a nh xbZA vkoafVr rlj [kk| ikS/kksa ij igyh vkSj nwljh Qly dh dVkbZ dh 
xbZA dsa-r-v- o ç- la- ds vuqla/kku QkeZ Hkw[kaMksa esa o"kkZ ty lap;u ç.kkyh dk çn'kZu vkSj dk;kZUo;u 
fd;k x;k ¼fp=&3-21½A

Allotted plots of tasar food plants were maintained through timely digging, application of 
farm yard manure (FYM), compost, green manuring with sunhemp and dhaincha. These practices 
have improved the conservation & restoration of water and soil and reduced the dose of chemical 
fertilizers. Biomass and other waste materials which were available in campus and field were utilized 
effectively by converting into compost and Vermicompost. Compost and Vermicompost application 
in food plant could reduce the chemical fertilizers and pesticides dose in tasar culture. Compost 
and Vermicompost also reduce the pesticide and pollution load from tasar culture. Schedule based 
management practices viz., cultural, mechanical and chemical practices were carried out with 
deep ploughing, pruning, pollarding, disinfection, along with control of gall, defoliators, termites 
& stem borer and management of bark eater for tasar food plant protection and production. 
Regular monitoring of field was don and tasar advisory services were given through M- Kisan. 
First and second crop rearing were carried out on allotted tasar food plants. Demonstration and 
implementation of rain water harvesting system was done at CTR&TI, research farm plots (fig. 
3.21).
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Fig 3.21: Implementation of Rain Water Harvesting System at CTR&TI,
research farm

3-9-2 rlj js'kedhV jksx çca/ku vkSj fuxjkuh ç.kkyh
 TASAR SILKWORM DISEASE MAMAGEMENT & MONITORING SYSTEM

 (ds-r-v- o iz-la-@,lMCkY;wihVh@ihvksMCkY;w&17) @ (CTR&TI/SWPT/POW-17)

th-ih-flag
G.P. Singh

 cqchççdsa ,oa jkT; js'ke foHkkx >kj[kaM] vksfM'kk] NÙkhlx<+] e/; çns'k] egkjk"Vª vkSj rsyaxuk 
ds 71 dsaæksa vkSj 135 y‚V~l ds cht dkslksa dh jksx fuxjkuh dh xbZA dqN dsaæksa ds dqNsd lewgksa dks 
NksM+dj isczhu dh ?kVuk 10% ls de ns[kh xbZA 10% ls vf/kd isczhu ç?kVuk okys lewgksa dks vLoh—r 
djus dh vuq'kalk dh xbZ rFkk jksx ds çlkj dks de djus ds fy, dkslksa ds 'okljks/ku ,oa chtkxkjksa 
ds leqfpr folaØe.k dh rRdky dkjZokbZ dh xbZ ¼lkj.kh&3-22½A

Disease monitoring of seed cocoons covering 71 centres and 135 lots of BSMTCs and DOS 
of Jharkhand, Odisha, Chhattisgarh, Madhya Pradesh, Maharashtra, and Telangana was done. 
Pebrine incidence was observed below 10% except few lots of some centres. Th e lots having pebrine 
incidence above 10 % were recommended for rejection and immediate action was taken for stifl ing 
of cocoons and proper disinfection of grainage house to minimize the spread of disease (Table-3.22)
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Table 3.22 : Incidence of pebrine in tasar silkworm seed cocoon in different states

# BSMTC &  DOS of  
State Grainage No of 

Centres Ecorace
Total No. of 
cocoons preserved Pebrine (%)

Mimimum Maximum

1 BSMTC 1st 22 Daba BV/TV 5520940 0.00 28.0
2 DOS Jharkhand 1st 19 Daba BV 7066020 4.0 30.0
3 DOS Odisha 1st 10 Daba BV/TV 874000 12 80.0
4 DOS MP 1st 05 Daba BV/TV 980000 15.0 25.0
5 DOS Chhattisgarh 1st 09 Daba BV/TV 1024800 2.0 28.0
6 Dos Maharashtra 1st 04 Daba BV/TV 561600 1.5 2.5
7 DOS A.P. 1st 02 Daba BV/TV 175000 0.00 2.7

3-9-3	 yhQ ljQsl ekbØksc ,y- ,l- ,e-) dk ç;ksÛ'kkyk mRiknu ,oa vkiwfrZ 
	 LABORATORY PRODUCTION AND SUPPLY OF LEAF SURFACE MICROBE 

	 (,y,l,e (ds-r-v- o iz-la-@,lMcY;wihVh@ihvksMcY;w&09) 
	 (LSM/CTR&TI/SWPT/POW-09)

th-ih-flag
G.P. Singh

rlj js'kedhV ds thok.kq ,oa fo"kk.kq tfur jksxksa ds çca/ku gsrq v/khuLFk bdkb;ksa o fofHkUu 
jkT;ksa ds jkT; js'ke foHkkxksa ds ek/;e ls —"kdksa dks vkiwfrZ ,oa yksdfç;dj.k gsrq i.kZ lrg jksxk.kq 
¼,y,l,e½ dk laLFkku esa mRiknu tkjh j[kk x;kA ,y,l,e ds dqy 2700 ,Eiy mRikfnr fd, x, 
rFkk o"kZ 2018 dh çFke o f}rh; dhVikyu Qly ds nkSjku #- 60@& çfr ,EiqYl dh nj ls ykxr 
ds vk/kkj ij budh vkiwfrZ dh xbZA 

The production of Leaf Surface Microbe (LSM) was continued at the Institute for 
popularization and supply to the farmers through nested units and DOS of different states for 
management of bacteriosis and virosis of tasar silkworm. A total 2700 ampoules of LSM were 
produced and supplied on cost basis @ Rs. 60 per ampoules during 1st and 2nd crop rearing of 
2018.
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4-	 vk;ksftr çf'k{k.k dk;ZØe

	 TRAINING PROGRAMMES CONDUCTED

4-1-	 ekuo lalk/ku fodkl ,oa çf'k{k.k dk;ZØe 
	 HUMAN RESOURCES DEVELOPMENT & TRAINING PROGRAMMES

,-,p- udoh ,oa vkyksd lgk; 
A.H. Naqvi and Alok Sahay

o"kZ 2018&19 esa  —"kdksa] xzkeh.k efgykvksa ,oa csjkstxkj ;qodksa esa rlj lao/kZu ds rduhdh 
Kku] dk;Z dkS'ky vkSj m|e'khyrk ds xq.k fodflr djus ds Øe esa laLFkku o bldh {ks=h; foLrkj 
bdkbZvksa esa dkslk mRiknu ,oa dkslksÙkj çkS|ksfxdh ij rlj lao/kZu ds fofHkU‍u igyqvksa ij fuEufyf[kr 
çf'k{k.k dk;ZØeksa dk vk;kstu fd;k x;k ftlesa dqy 1346 O;fä;ksa dks O;kogkfjd çf'k{k.k çnku 
fd;k x;k ¼rkfydk 4-1½A

In order to develop the technical knowledge and working skill in tasar culture and 
entrepreneurial qualities in the farmers, rural women and unemployed youths, a total 1346 persons 
were imparted on different aspects of tasar culture under following heads at the Institute and its 
Extension Units during the year 2018-19 ;Table 4.1).

Table 4.1 : Persons trained under different training programmes/projects/schemes

Sl. No. Name of the Training Programme 2018- 2019

1 Structured Training Course, (PGDS, Vanya Silk) 15
2 Farmers Skill Training, (5 days) 475
3 Farmers Skill Training, (10 days) 44
4 Exposure Visit for Technology Awareness 60
5 Tech. Orientation Programme 191
6 Project work on Microbiology/Biotechnology etc. 25
7 Farmers /Student / DOS staff Training 236
8 Seri Resource Centre (SRC) 300
9 TOTAL 1346

5-1-1	 js'ke mR‍iknu (oU;) esa LukrdksÙkj fMIyksek
    	 POST-GRADUATE DIPLOMA IN SERICULTURE (VANYA)

laLFkku }kjk js'ke mRiknu ¼oU;k½ esa LukrdksÙkj fMIyksek ikBîØe dk lapkyu jk¡ph  
fo'ofo|ky;] jk¡ph dh lac)rk ds varxZr fd;k tk jgk gS A l= 2018&19 ds nkSjku jkT‍; js'ke foHkkx] 
>kj[k.‍M ¼07½ ef.kiqj ¼06½ jkT‍;ksa ds ,oa vksiu ¼02½ dqy 15 çf'k{k.kkfFkZ;ksa dks laLFkku esa ikBîØe ds 
varxZr çf'k{k.k çnku fd;k x;k ¼rkfydk 4-2 ,oa 4-3½A
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The Institute conducts the Post-Graduate Diploma in Sericulture (Vanya Silk) course under 
affiliation with Ranchi University, Ranchi. Upon completion of two-semesters’ study at the Institute, 
fifteen candidates of session 2018-19 sponsored by DOS Jharkhand (07), Manipur (05) and open 
(02) training at the institute. (Table 5.2 &5.3).

Table 4.2: Details of Dissertations carried out by PGDS (NM) trainees, session 2017-18 under 
Intensive Practical Training

Sl  
No.

Name of the 
student

Name & Designation
of the guide Title of the Dissertation

1 Miss Singyo Layam Dr. Debraj Yumnam, 
Scientist-D

Comparative rearing performance of eri silkworm, Samia ricini 
on different varieties of castor.

2 Miss. Malicca 
Khumba

Dr. S. Subharani Devi, 
Scientist-C

Efficacy of different disinfectants on cocoon productivity of Oak 
tasar silkworm during summer crop.

3 Miss Soihiamreiliu  
Gonmei

Dr. Ritwika Sur 
Chaudhuri, Scientist-B

Impact of technology adoption on cocoon yield in Oak tasar 
culture during summer crop.

4 Mr. Lamginmang  
Vaiphei

Dr. Ritwika Sur 
Chaudhuri, Scientist-B

Effect of different food plants on the rearing performance and 
cocoon quality of Oak Tasar silkworm during summer crop.

5 Mr. Ringdhar  
Shimphrui

Dr. N. Ibotombi Singh, 
Scientist-D

Comparative rearing performance of muga silkworm, Antheraea 
assamensis on Litsaea monopetala and Persea bombycina in 
Manipur conditions during Bhodia crop.

6 Miss Bindi Kumari Shri Manjappa, 
Sci-B, B & G

Study of selection effect, genetic advance and genetic parameters 
for fecundity and its related traits in Antheraea mylitta D.

7 Miss Rashmi Kiran 
Minz 

Shri M.M. Baig, 
Sci-B, Physiology Biology of  Antheraea mylitta with respect to climatic change.

8 Miss Shreeti Besara Dr Niranjan Kumar 
Scientist-D,

Studies on impact of various technologies through Trial of 
Technologies (TOT) programs on crop productivity of tropical 
tasar silk industry in Singhbhum, Jharkhand.

9 Miss Shazia 
Mumtaz

Dr. I.G. Prabhu, 
Sci-B, B & G

Influence of low temperature in delaying the hatching of tropical 
tasar silkworm eggs and its effect on survival rate, growth and 
cocoon production.

10 Mr. Basudeo Mahto Dr. J. Singh, Sci-B, 
Entomology

Assessment of Suitable Micro-climate for First Crop Rearing 
Season of Tasar Silkworm for Giridih, Region of Jharkhand

11 Mr. Brahmanand 
Kumar

Mr. Shantakar Giri, 
Scientist-D,

Grainage and rearing performances of tasar silkworm Antheraea 
mylitta D. by adopting visual selection and microscopic 
examination of mother moth.

12 Mr. Dhananjay 
Kumar

Dr, Niranjan Kumar 
Scientist-D,

Studies on role of Basic (BSR) and Nuclear seed rearers(NSR) in 
Strenthening  of integrated seed supply system in tropical tasar 
silkworm A.mylitta Drury

13 Mr. Gyati Hassang Dr. T. James Keisa, 
Scientist-D

Comparative rearing performance of Antheraea 
assamensis Helfer in outdoor and indoor condition during 
bhodia (Aug.-Sept.) season.

14 Mr. Tasso Rabin Dr. Mahananda Chutia, 
Scientist-D

‘Muga Silkworm rearing performance and incidence of Bacterial 
disease during Pre Seed crop.     

15 Mr. Danyi Rambo Dr. Rajal Debnath, 
Scientist-B

Comparative rearing performance on different Eri Host Plant in 
autumn season.   
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Table 4.3: Details of Dissertations carried out by PGDS (Vanya Silk) trainees, session 2018-19 
under Case Study work

SL.  
NO. CANDIDATE GUIDE TOPIC

1 Miss ASHA KACHHAP Dr Manjappa,
Scientist-B

Isolation of bacterial pathogen of tropical tasar 
silkworm and identification of its biocontrol agent in 
PGPR.

2 Mr. W. DAIMLER MEETEI Dr. G.P.Singh, 
Scientist-D Effect of antibiotics on tasar silkworm fitness.

3 Miss NIKITA KUMARI SINGH Dr. Surendranath 
B, Scientist-D

Genetic diversity and phylogenetic relationships among 
Lagerstroemia ( Lythraceae) species as revealed by inter 
simple sequence repeat ( ISSR) markers.

4 Miss PRITY NEPRAM Dr. P. P. Srivastava,
Scientist-D 

Studies on variability of soil fertility and leaf nutrients 
of tasar host plants during pre and post rearing season.

5 Mr. AMARJEET MINZ Shri Z.M.S. Khan, 
Scientist-D

Studies on realization and count variation of spun yarn 
produced from unreelable  tasar cocoons.

6 Miss PRIYANKA KUMARI Dr. Vishal Mittal, 
Scientist-C 

Diversity of natural enemies and diseases of tasar 
silkworm (A. mylitta D) in tasar food plant.

7 Mr. PAWAN KUMAR MAHTO Dr.J. P. Pandey,
Scientist-D 

Impact of indoor and outdoor spinning on cocoon 
characteristics of tasar silkworm Antheraea mylitta.

8 Miss MAINAM BHARATI DEVI Dr. K. B. Jena, 
Scientist-D

Exclusion of sericin from tasar fibre through different 
cooking process: A comparative analysis

9 Miss SEEMA BARA
Shri D. 
Chattopadyay,
Scientist-C 

Studies on single cocoon quality parameters and reeling 
performance for tropical tasar modal cocoons softened 
by non-peroxide cooking process.

10 Miss SOPHIA WAIKHOM Dr. T. Pandiaraj, 
Scientist-B

Studies on impact of foliar spray of salicylic acid 
on morphological and biochemical behaviours of 
Terminalia arjuna under salt and drought stress.

11 Mr. RAHUL KUMAR Dr. Jitendra Singh,
Scientist-B 

Impact of dust pollution on cocoon production of tasar 
silkworm Antheraea mylitta D

12 Miss SUNITA KUMARI Dr. H. Yadav, 
Scientist-B

Studies on effect of foliar fertilization of spirulina and 
urea on tasar host plant to improve quality of leaf and 
tasar silk cocoon.

13 Mr. TONKOTHANG KIPGEN Shri M.M.Baig, 
Scientist-B Studies on pebrine visualization solution.

14 Mr. ABIRMUKTA 
THINGBAIJAM

Dr. Niranjan 
Kumar
Scientist-D

Screening of phosphate- solubilizing bacteria from 
tasar host plants rhizosphere for their P-solubilization 
efficiency.

15 Miss KAVITA KUMARI Dr. Manjappa,
Scientist-B

Functional analysis of high phosphate solublizing 
bacterial strains from tasar host plant rhizosphere.
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5-1-2	 dSiflVh fcfYMax ,oa çf'k{k.k dk;ZØe ds vUrxZr (2109) (ds-js-cks- }kjk fuf/k lEçsf"kr)
	 TRAINING PROGRAMMES UNDER CAPACITY BUILDING AND TRAINING 

(CBT-2109) (CSB FUNDED)

A.H. Naqvi1, Alok Sahay

P.K. Kar2, G.P. Mahobia3, Ram Nagina 4, K.V.S. Rao5, M.C. Joshi6, T.R.Khare7, S.Rai8,  N. 
Kumar 9, R.L.Ram10, P.K. Kar 11, Dinesh Kumar12

Central Tasar Research & Training Institute, Ranchi1

Regional Sericultural Research Station- Baripada2, Jagdalpur3, Dumka4, Warangal5, 
Bhimtal6,Bhandara7, Research Extension Centre- Kapistha8, Hatgamharia9, Robertsganj10, 

Bangriposi11, Kathghora12

dSiflVh fcfYMax ,oa çf'k{k.k dk;ZØe ds vUrxZr ¼2109½ —"kdksa ds dkS'ky mUu;u gsrq  
laLFkku dh {ks=h; çlkj bdkb;ksa ds }kjk 21 ç{ks=&çf'k{k.k dk;ZØe dk vk;kstu dj 519 —"kdksa dks 
çf'kf{kr djk;k x;kA ykHkkFkhZ —"kdksa dks fofHkUu jkT;ksa ds js'ke foHkkxksa }kjk ukfer fd;k x;k Fkk 
¼rkfydk 4-1½A 

Under Capacity Building and Training (CBT-2109) a total of 519 farmers were imparted 
training for upgradation of their skill under 21 on field training programmes organized by the 
extension units of the Institute. The beneficiary farmers were sponsored by Dept. of Sericulture 
from different States (Table 4.1). 

5-1-3	 ,DLiksLtj Hkze.k dk;ZØe
	 EXPOSURE VISIT PROGRAMME

	laL‍Fkku dh egkjk"Vª] vkU/kz çns'k vkSj NÙkhlx<+ dh çlkj bdkb;ksa }kjk dqy 60 yhM@
çksxzsflo —"kdksa ds rhu lewgksa esa  Vsdukykth vos;jusl gsrq Þ,DLiksLtj Hkze.k dk;ZØeß vk;ksftr 
fd;k x;kA —"kdksa dks Hkze.k dk;ZØe ds nkSjku rlj lo/kZu dh lHkh rduhdksa ls iw.kZr% voxr 
djk;k x;k rkfd Hkfo"; esa os vuqlU/kku çlkj dsaæ ds Lrj ij rduhd LFkkukUrj.k gsrq l{ke gks ld 
¼rkfydk 4-1½A

Sixty lead / progressive farmers in three groups were taken on exposure visit by Maharasthra, 
Andhra Pradesh and Chhattisgarh sister units. The farmers were exposed to the recent Tasar Culture 
Technologies so as to enable them in adoption of technologies in future (Table 4.1).  
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5-1-4	 rduhdh vksfj,aVs'ku çksxzke 
	 TECHNICAL ORIENTATION PROGRAMME 

—"kdksa ds vfrfjä oSKkfudksa]vf/kdkfj;ksa vkSj deZpkfj;ksa ds fy, laLFkku esa ikap cSpksa esa ßih-
,Q-,e-,l-Þ] Þxzhu fLdy MsosyksiesaVß] ÞlhM ,DVß rFkk ÞdaI;wVj fLdy MsosyksiesaVß fo"k;ksa ij çf'k{k.k 
dk;ZØe vk;ksftr fd;s x;sA ftlesa dqy 191 vf/kdkfj;ksa o deZpkfj;ksa us Hkkx fy;k ¼rkfydk 4-1½A

Under the technology based programmes the 191 participants other than farmers attended 
the training. The programmes include trainings “PFMS”, “Green Skill Development” “Seed Act” 
“Computer Skill Development” were conducted at this institute (Table 4.1).

5-1-5	 lsjh jslkslZ ls.Vj
	 SERI  RESOURCE CENTRE

ÞflYd lexzß dk;ZØe ds vUrxZr Vsdukykth çn'kZu]dkS'ky fodkl] lsjhbUiqV dh ou&LV‚i&'k‚i]
lansg ,oa dfBukb;ksa ds fujkdj.k vkSj çlkj bdkbZ;ksa ,oa ykHkqdksa ds chp fyad cuk;s j[kus gsrq Vh-vkj-
lh-,l-] HkkxkeqUMk] D;ksa>j vksfM'kk vkSj rlj MsosyksiesaV QkSaMs'ku] çnku nso?kj] >kj[k.M lsjhDyLVj 
esa ,d&,d Þlsjh fjlkslZ lsaVjß LFk‚fir fd;k x;kA mä nksuksa Þlsjh fjlkslZ lsaVjß esa dqy 300 ykHkqdksa 
dks çf'k{k.k çnku fd;k x;k A

Under “Silk Samagra” to establish link between extension centers and beneficiaries, for 
technology demonstration, skill enhancement, one-stop shop for seri-inputs, doubt clarification 
and problem resolution two “Seri Resource Centres” have been opened at TRCS Bhagamunda, 
Keonjhar, Odisha and Tasar Development Foundation, PRADAN, Deoghar, Jharkhand. These two  
SRCs have conducted trainees of 300 beneficiaries.

5-1-6	 d`"kd @ Nk= @ LVkQ Vªsfuax @ ifj;kstuk dk;Z
	 FARMERS / STUDENTS / DOS STAFF TRAINING /PROJECT WORK

	 dsa-js-cks- ds vfrfjä vU; ,tsalh }kjk foÙk iksf"kr çf'k{k.k dk;ZØe @ 

	 Training programmes funded by agency other than CSB)

	 fofHkUu jkT;ksa ds js'ke foHkkx] xSj&ljdkjh laLFkkvksa] 'kSf{kd laLFkkuksa vkfn ds vuqjks/k ij 
çf'k{k.k dk;ZØeksa dk vk;kstu laLFkku esa fd;k x;k ftlesa dqy 236 jkT; dehZ] —"kd] xzkeh.k efgyk,a 
,oa fo|kFkhZ;ksa dks çf'k{k.k çnku fd;k x;k rFkk fofHkUu fo'ofo|ky;ksa ,oa laLFkkuksa ls vk;s 25 Lukrd 
o LukrdksÙkj fo|kfFkZ;ksa dks rlj js'kedhV tSo&çkS|ksfxdh o lw{etho foKku esa 3&6 eghus dh vof/k 
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dk çk;ksfxd çf'k{k.k Hkh çnku fd;k x;k ¼rkfydk 4-1½ A 
A total of 236 candidates including officials, farmers, rural women and students were 

imparted training under in-house programmes organized on the request of different DOSs, 
NGOs and Institutions which includes 25 under-graduate & Post-graduate students from different 
Universities and Institutions underwent practical training on various biotechnological and 
microbiological aspects in tasar silkworm for a period of 3-6 months (Table 4.1). 

5-2 	 vkxqard lsok 

	 VISITORS SERVICE 

o"kZ 2018&19 ds nkSjku ns'kHkj ls dqy 1337 vkaxrqdksa us laL‍Fkku esa i/kkjs ftlesa vf/kdkjh] 
deZpkjh] f'k{kd] Nk= ,oa fdlku 'kkfey FksA ifjHkze.k ds nkSjku mUgsa rlj lao/kZu ls lE‍cfU/kr fofHkU‍u 
xfrfof/k;ksa dh tkudkjh nh xbZA

A total number of 1337 visitors, including officers, officials, teachers, students and farmers 
from different organizations all over the country visited the Institute during the year 2018-19. They 
were exposed to different tasar activities.

5-2	 jktLo dh vk;

	 REVENUE GENERATION
o"kZ 2018&19 ds nkSjku çf'k{k.k vuqHkkx }kjk ikBîØe 'kqY‍d ,oa Nk=kokl vkokl çHkkj ls 

dqy #- Rs - 6]79]765-00 ¼#i, N% yk[k mUuklh gtkj lkr lkS iSlB ek=½ jktLo çkfIr dh xbZA  

During the year 2018-19, a total of Rs.6,79,765.00 ;Rupees Six lakh seventy nine thousand 
seven hundred sixty five only) was earned from course fee and hostel accommodation charges.
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5- 	 vuqla/kku lykgdkj lfefr (45oha v-l-l- ls iquxZfBr)

v/;{k
izks-,e-ih-flUgk] mi&dqyifr ,oa v/;{k] v-l-l-] ,l-ds-,e- fo’ofo|ky;] nqedk] >kj[k.M

lnL;
MkW-ch-lh- izlkn] HkwriwoZ funs’kd] dsUnzh; js'ke cksMZ] jk¡phA
MkW-ds-ds- 'kekZ] funs’kd] Hkkjrh; izkd`frd jky ,oa xksan laLFkku ¼Hkkjrh; d`f"k foKku ifj"kn½] 
ukedqe] jk¡ph] >kj[k.MA
MkW-ds-oh-HkV~V] izeq[k oSKkfud] thuksfed lalk/ku izHkkx] Hkk-d`-v-i-&jk"Vªh; ikni vkuqokaf'kdh
lalk/ku C;wjks] iwlk ifjlj] ubZ fnYyhA
funs'kd] ou mRikndrk laLFkku ¼Hkkjrh; okfudh vuqla/kku ,oa f'k{kk ifj"kn½] jk¡ph] >kj[k.MA
funs'kd (rd-)] dsUnzh; js'ke cksMZ] csaxywj] dukVZdA
funs'kd] cqfu;knh rlj js'kedhV cht laxBu] fcykliqj] NRrhlx<+A
fo'ks"k lfpo o funs'kd] gFkdj?kk] js'ke o gLrf'kYi] m|ksx foHkkx] >kj[k.M ljdkj] jk¡ph] 
>kj[k.MA
funs'kd lg la;qDr lfpo] xzkeh.k m|ksx funs'kky; ¼js'ke {ks=½] NRrhlx<+ ldkj] u;k jk;iqj] 
NRrhlx<+A
fun'kd] gFkdj?kk ,oa oL= foHkkx] mM+hlk ljdkj] Hkqous'oj] mM+hlkA
funs'kd js'ke] ef.kiqj ljdkj] bEQky iwoZ] ef.kiqjA
funs'kd js'ke] egkjk"Vª ljdkj] ukxiqj] egkjk"VªA
funs'kd] js'ke funs'kky;] mRrjk[k.M ljdkj] nsgjknwu] mRRkjk[k.MA

funs'kd] ds-r-v- o iz-la-] jk¡ph&lnL; la;kstdA
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5.	 RESEARCH ADVISORY COMMITTEE 
CHAIRMAN

Prof. M.P. Sinha, Vice Chancellor & RAC Chairman, S.K.M.University, Dumka, Jharkhand 

MEMBERS
Dr. B. C. Prasad, Former Director, Central Silk Board, Ranchi
Dr. K. K Sharma, Director, Indian Institute of Natural Resin & Gums, ;Indian Council of 
Agricultural Sciences), Namkum, Ranchi, Jharkhand
Dr. K.V. Bhat, Principal Scientist, Division of Genomics Resources, ICAR-National Bureau 
of Plant Genetic Resources, Pusa Campus, New Delhi
Director, Institute of Forest Productivity,(Indian Council of Forestry Research & Education), 
Ranchi, Jharkhand
Director (Tech.) Central Silk Board, Bangaluru, Karnataka
Director, Basic Tasar Silkworm Seed Organization, Central Silk Board, Bilaspur, Chhattisgarh
Special Secretary & Director, of Handloom, Sericulture & Handicraft, Dept. of Industries, 
Govt. of Jharkhand, Ranchi, Jharkhand
Director cum Joint Secretary, Directorate of Rural Industries (Seri-Sector), Govt of 
Chhatisgarh, Naya Raipur, Chhatisgarh.
Director, Department of Handlooms & Textiles, Govt. of Odisha, Bhubaneswar, Odisha
Director of Sericulture, Govt. of Manipur,  Imphal East, Manipur
Director of Sericulture, Govt. of Maharashtra,Nagpur, Maharashtra              
Director, Directorate of Sericulture, Govt. of Uttarakhand, Dehradun, Uttarakhand
Director, CTR&TI, Ranchi - Member Convenor
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vuqla/kku lykgdkj lfefr dh 45oha cSBd ds nkSjku fuE‍ufyf[kr vuq'kalk,¡ dh xbZ

	 lkfgR‍; dk iw.kZ :i ls losZ{k.k gksuk pkfg, ,oa ifj;kstuk ç{ks= vuqi;ksx gksuh pkfg,A 

	 ç{ks= HkaMkj dh L‍Fkkiuk ,oa fodkl gsrq fofHkU‍u {ks=ksa/jkT‍;ksa ls rlj ijiks"kh ikS/kksa dh fofof/krk dk 
laxzg.k tkjh j[kuk pkfg,A 

	 tfur fd, MkVk ds loksZR‍re ifj.kke çkI‍r djus gsrq oSKkfudksa dks lkaf[;dh ds cqfu;knh Kku 
o çf'k{k.k vo'‍; çnku fd;k tkuk pkfg,A 

	 dkslksR‍rj {ks= esa eq[‍; leL‍;k çkfIr dk çfr'kr ,oa mR‍iknu dh ek=k gS rFkk c‚;yj çko/kku 
lfgr osV jhfyax e'khu gksuh pkfg, vkSj c‚;yj e'khu dh ykxr esa gh 'kkfey gksuk pkfg, 
rkfd —"kdksa dks bldh vyx ls [kjhn u djuh iM+sA 

	 rlj dkslksR‍rj çkS|ksfxdh {ks= dks l'kD‍r cukus dh vko'‍;drk gS vU‍;Fkk dkslk iwoZ {ks= esa gqbZ 
çxfr O‍;FkZ gks tk;sxhA pw¡fd fgr/kkjdksa dks ewY‍; òf) lfgr ifjL‍—r mR‍iknksa ds fy, çkS|ksfxdh 
dh furkar vko'‍;drk gSA 

	 viuk y{‍; dks çkI‍r djus esa enn djus esa lgk;d fdlh Hkh laxBu dk nwjn'khZ vFkok fe'kujh 
mR‍lkg js'ke mR‍iknu ds {ks= esa dkS'kky fodkl esa lgk;d gksuk pkfg,A 

	 vuqla/kku ç{ks= leL‍;kvksa ,oa ifj.kke dh ç;kstuh;rk ij dsfUær gksuk pkfg,A fgr/kkjdksa dh 
vk; esa òf) djus ds fy, mR‍ikndrk esa lq/kkj ,oa ewY‍;o/kZu ifj;kstukvksa dk eq[‍; mís'‍; gksuk 
pkfg,A

Following suggestions/ recommendations were made by the RAC during 45th meetings:

	 Literature must be surveyed thoroughly and the projects should be of field application 
orientation. 

	 Collection of tasar host plants diversity from different regions/states should be continued 
for the development and establishment of field repository. 

	 Training of basic knowledge of statistics must be imparted to the scientists for getting the 
best outcomes from the data generated.

	 PCT sector of the tasar need to be strengthened otherwise the progress made in pre cocoon 
sector will be nullified as the stakeholders are in dire need of technologies for finished 
products with value addition.

	 Major problem in Post cocoon sector is the percentage of recovery and volume of 
production and wet reeling machines should be with the provision of boiler and it should 
be included in the cost of the machine so that farmers don’t have to procure it separately. 

	 The visionary or missionary zeal of any organization helps in achieving its targets/goals 
and this institute should be instrumental in skill development in the field of sericulture. 

	 The research should be focused on the field problems and applicability of outcome. The 
projects must be aimed to improve the productivity and value addition to enhance the 
income of the stakeholders. 
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6- 	 lEeysu@lsfeukj@dk;Z'kkyk@laxks"Bh@çf'k{k.k esa oSKkfudksa dh çfrHkkfxrk

	 CONFERENCE/SEMINAR/WORKSHOP/SYMPOSIUM/TRAINING 
ATTENDED/ORGANIZED BY THE SCIENTISTS

A.	 lEeysu@lsfeukj@dk;Z'kkyk@laxks"Bh esa çfrHkkfxrk
	 Conference / Seminar / Workshop / Symposium attended

Title and Period Name of the Scientists

International conference on 
emerging technologies, Systems and 
Applications held on 21-22nd April 
2018 at organized by Jharkhand Rai 
University, Ranchi.

Dr. A.K Sinha , Director
Dr. J.P. Pandey, Scientist-D
Dr.  D. I. G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B

Collaborators Meet of DBT Mega 
projects held on 19th May 2018 at 
CTR&TI Ranch.

Dr. G. P. Singh, Scientist-D
Dr. A. H. Nakvi, Scientist-D
Dr. Niranjan Kumar, Scientist-D
Dr. P. K. Kar, Scientist-D
Shri M.  D. Tiwari, Scientist-D

Smt. Susmita Das, Scientist-D
Dr. J. P. Pandey, Scientist-C
Dr. Vishal Mittal, Scientist-C 
Dr. K. Jena, Scientist-C
Shri M.M. Baig, Scientist-B
Dr.  D. I. G. Prabhu, Scientist-B

Workshop on Technology 
Demonstration developed by 
CTR&TI, Ranchi held on 21 July 
2018 at Silk Development, Research 
and Training, Koni, Bilaspur.

Dr. Dinesh Kumar, Scientist-D

Workshop on “Promotion of 
large scale Tasar Sericulture based 
livelihood project” under Mahila 
Kishan Sashktikaran Pariyojna 
(M.K.S.P) in Jharkhand held on  
29-8-2018 at C.T.R. & T.I., Ranchi

Dr. R.K. Mishra, Director (Tech.)
Dr. Alok Sahay, Director, BTSSO, 
Bilaspur
Dr. B. C. Prasad, (Former Director, 
CSB) & Member, RAC
Dr. K.V. Bhat, Principal Scientist, 
ICAR-NBPGR & Member, RAC
Dr. Nitin Kulkarni, Director, IFP, Lal 
Gutuwa, Ranchi
DR. K.K. Sharma, Director, IINRG, 
ICAR-Namkom & Member RAC
Dr. Satyanarayana Kutala, Scientist-D, 
RCS, CSB, Bangalore
Shri Anil Kumar– Asst. Director, DOS 
Jharkhand
Dr. Ajit Kumar Sinha, Director, 
CTR&TI, Ranchi - Member Convenor

SCIENTISTS - INSTITUTE:
Dr. Niranjan Kumar, Scientist-D
Mr. Z.M.S. Khan, Scientist-D
Dr. G.P. Singh, Scientist-D
Dr. A. H. Naqvi, Scientist-D
Dr. P.P. Shrivastava, Scientist-D
Dr. B. Surendranath, Scientist-D
Ms. Susmita Das, Scientist-D
Dr. J. P. Pandey, Scientist-D
Dr. K. Jena, Scientist-D
Dr. Vishal Mittal, Scientist-C
Mr. Debasish Chattopadhyay, Sc-C
Dr. Harendra Yadava, Scientist-B
Dr. D.I.G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B
Mr. Manjappa, Scientist-B
Dr. Jitendra Singh, Scientist-B
Md. Muzeruddin Baig, Scientist-B  
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National Conference on Harmony 
with Nature in Context of 
Biodiversity Conservation & 
Ecosystem Management organized by 
Dept.of Zoology, St. Xavier College, 
Ranchi (Jharkhand) held on 28th-
30th October, 2018 at Ranchi.

Dr. Niranjan Kumar, Scientist-D
Mr. Z.M.S Khan, Scientist-D
Dr. J.P. Pandey, Scientist-D
Dr. Karmabeer Jena, Scientist-D
Shri M.M. Baig, Scientist-B
Dr. Jitendra Singh, Scientist-B
Dr.  D. I. G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B
Shri Manjappa, Scientist-B

Workshop on “Communication 
& Presentation Skills” held on 
10.09.2018 to 11.09.2018 at CTR& TI, 
Ranchi.

Dr. Niranjan Kumar, Scientist-D
Shri Z. M.S.Khan, Scientist-D
Dr. G. P.  Singh, Scientist-D
Dr. Dinesh Kumar, Scientist D 
Dr. Prasanta Kumar Kar, Scientist D
Dr. A. H. Naqvi, Scientist-D
Shri M.  D. Tiwari, Scientist-D
Smt. Susmita Das, Scientist-D
Dr. J. P. Pandey, Scientist-D

Dr. Vishal Mittal, Scientist-C
Dr. Karmabeer Jena, Scientist-D
Shri. D. Chattopadahya, Scientist-C
Dr. Harendra Yadava, Scientist-B
Shri M.M. Baig, Scientist-B
Dr. Jitendra Singh, Scientist-B
Dr.  D. I. G. Prabhu, Scientist-B
Dr. T. Pandiaraj, Scientist-B
Shri Manjappa, Scientist-B

Mega Seminar on E-waste 
Management organized by An 
NIELIT an autonomous Scientific 
Society of Department Electronics 
and Information Technology 
(DIETY) GOI, Delhi held on 19-21 
January 2019. 
NICE Technology, Main Road, 
Champa. 

Dr. Dinesh Kumar, Scientist-D

Workshop on  Technical Awareness  
held at Deoghar (Jharkhand) on 21 
January 2019   

Dr. S. Giri, Scientist-D

Awareness Workshop for Tasar 
farmers of Santhal Pargana held on 
27 January 2019   at Indoor Stadium 
Dumka (Jharkhand).

Dr. S. Giri, Scientist-D

Awareness Workshop for Tasar 
farmers held on 29 January 2019 at 
Giridih (Jharkhand). 

Dr. S. Giri, Scientist-D
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Interstate level Awareness workshop 
on Tasar Technologies organised by 
BTSSO, Bilaspur in Bhubaneswar 
held on 30 January 2019.

Dr P. K. Kar, Scientist-D

jk"Vªh; jktHkk"kk rduhdh lsfeukj: rlj js'ke 
m|ksx dk lexz fodkl vk;ksftr fnukad 6 
Qjojh 2019] ds-r-v-oç-la- j‚phA

M‚-fujatu dqekj] oSKkfud&Mh

M‚-th-ih-egksfc;k] oSKkfud&Mh

Jherh lqfLerk nkl] oSKkfud&Mh

Jh 'kkarkdkj fxfj] oSKkfud&Mh

M‚-,-,p-udoh] oSKkfud&Mh

M‚-fnus'k dqekj] oSKkfud&Mh

M‚-deZohj tsuk] oSKkfud&Mh

M‚-,-ds-flag] oSKkfud&Mh

M‚-ç'kkar dqekj dj] oSKkfud&Mh

Jh tsM-,e-,l-[kku] oSKkfud&Mh

Jh lkses'k ikyhoky] oSKkfud&Mh

Jh bZ'‍oj gsE‍cze] oSKkfud&Mh

Jh ,-,l-oekZ] oSKkfud&Mh

M‚-ts-ih-ik.‍Ms;] oSKkfud&Mh

M‚-gjsU‍æ ;kno] oSKkfud&ch

M‚- fo'kky feÙky] oSKkfud&lh

M‚-ftrsU‍æ flag] oSK‍kfud&ch

M‚-txnT‍;ksfr fodandê] oSKk&ch

M‚-eatI‍ik] oSKkfud&ch

M‚-ih-ih-JhokL‍ro] oSKkfud&Mh

M‚-th-ih-flag] oSKkfud&Mh

Jh lqjs'k jk;] oSKkfud&Mh

Jh ,e-,e-csx] oSKkfud&ch

M‚-Vh-ikf.M;kjkt] oSKkfud&ch

M‚-vkbZ-th-çHkq] oSKkfud&ch

6th Asia Pecific Congress of 
Sericulture and Insect Bio 
Technology” held at Mysore on 2-4th 
March, 2019.

Dr. Alok Sahay, Director
Dr P. K. Kar, Scientist-D
Dr. S. Giri, Scientist-D
Dr. B. Surendranath, Scientist-D
Dr. T. Pandiaraj, Scientist-B
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B.	 çf'k{k.k esa çfrHkkfxrk @ vk;kstu
	 Training undergone / organized

Name of Training Programme Institution / Place
Duration Name of Scientist / Staff

Training Programme on “Orientation on 
Seed Act Implementation”.

CSR&TI, Berhampore. 
(21-22 January, 2019) Dr P. K. Kar, Scientist-D

Training Programme on “Orientation on 
Seed Act Implementation”. 

CTR&TI, Ranchi.
(11-12 February, 2019)

Dr. Dinesh Kumar, Scientist-D 
Dr. S. Giri, Scientist-D
Dr. A.H. Nakvi,Scientist-D
Dr. B. Surendranath, Scientist-D
Dr. Ram Lakhan Ram, Scientist-C
Dr. Manjappa, Scientist-B
Smt. J.K. Patel, Technical Assistant

CTR&TI, Ranchi.
(13-14 February, 2019)

Dr. Niranjan Kumar, Scientist-D
Dr. G.P. Mahobia, Scientist-D
Dr. G.P. Singh, Scientist-D
Shri M.D Tewari, Scientist-D
Dr. Vishal Mittal , Scientist-C
Dr. (Ms.) N. Mala, Scientist-B

CTR&TI, Ranchi.
(15-16 February, 2019)

Smt. Susmita Das, Scientist-D
Dr. J.P. Pandey, Scientist-D
Dr. K. Jena, Scientist-D
Dr. Hanmant Gadad, Scientist-B
Shri Ram Nagina, Scientist-D 
Dr. Harendra Yadav, Scientist-B
Shri Rahul Banerjee, Scientist-B

Programme on “Emotional Intelligence at 
Workplace for Scientists / Technologists”.
(Sponsored by Department of Science and 
Technology) 

Centre for Organization 
Development, Hyderabad.
(18 - 22 February, 2019)

Dr. S. Giri, Scientist-D
Dr. Vishal Mittal, Scientist-C

Training on “Geo-Tagging of assets created 
with financial support from CSB”.

Regional Office, Patna.
(14 March, 2019)

Dr. S. Giri, Scientist-D

National Training Program on “Bacterial 
endophytes in agriculture: Concepts to 
Application”.

ICAR-National Bureau of 
Agriculturally Important 
Microorganisms 
(ICAR-NBAIM), Maunath 
Bhanjan, UP. (7th-16th 
January 2019)

Shri M.M. Baig, Scientist-B

Training on “DNA-Barcoding and 
Bioinformatics Applications in 
Entomology”.

ICAR- National Bureau of 
Agricultural Insect Resources, 
Bellary Road, Bengaluru, 
Karnataka.
(25th Feb-03rd March, 2019

Dr  D. I. G. Prabhu, Scientist-B
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oSKkfud ,oa iz'kklfud vf/kdkjh 

eq[; laLFkku

MkW-vthr dqekj flUgk] funs'kd 31-08-2018 rd 
MkW-vkyksd lgk;] funs'kd 25-10-2018 ls

ifj;kstuk vuqoh{k.k ,oa ewY;kadu d{k izlkj ,oa izkS|ksfxdh gLrkarj.k  

Jherh lqfLerk nkl] oSKkfud&Mh ¼19-06-2018 ls½ Jh ,l-ds-flUgk] oSKkfud&Mh ¼31-05-18 rd½

MkW- fo”kky feRry] oSKkfud&lh Jh ,e-Mh-frokjh] oSKkfud&Mh

Jh jkgqy cuthZ] oSKkfud&ch ¼04-01-19 ls½

izf'k{k.k
MkW-,-,p-udoh] oSKkfud&Mh  

HkksT; ikS/kk izHkkx 
ikni iztuu o vkuqoaf'kdh e`nk foKku o jlk;u 

MkW-ih-ih-JhokLro] oSKkfud&lh

MkW-Vh-ikf.M;kjkt] oSKkfud&ch ¼04-05-19 rd½

,xzksukWeh & fV'kw dYpj   iz{ks= izcU/ku ,oa ikS/k jksx foKku

MkW-ch-lqjsUnz ukFk] oSKkfud&Mh ¼03-01-19 rd½
MkW-ch-lqjsUnz ukFk] oSKkfud&Mh ¼04-01-19 ls½
MkW-gjsUnz ;kno] oSKkfud&ch

js'kedhV izHkkx 
js'kedhV iztuu o vkuqoaf'kdh js'kedhV 'kjhj fdz;k foKku 
MkW-fujatu dqekj] oSKkfud&Mh MkW-ts-ihs-ik.Ms;] oSKkfud&Mh 

MkW-vkbZ-th-izHkq] oSKkfud&ch MkW-ds-ch-tsuk] oSKkfud&Mh ¼14-08-18 rd½

Jh eatIik] oSKkfud&ch Jh ,e-,e-csx] OkSKkfud&ch ¼31-08-18 rd½

js'kedhV jksx foKku  js'kedhV cht@ikyu izkS|ksfxdh 

MkW-th-ih-flag] oSKkfud&Mh MkW-ds-ch-tsuk] oSKkfud&Mh ¼14-08-2018 ls½

Jh ,e-,e-csx] oSKkfud&ch ¼01-09-18 ls½ MkW-,u-ekyk] oSKkfud&ch ¼04-01-2019 ls½

dhV foKku 
MkW-fo”kky feRry] oSKkfud&lh ¼17-07-2018 ls½

MkW-ftrsUnz flag] oSKkfud&ch 

MkW-guear xMkM oSKkfud&ch ¼04-01-2019 ls½

dkslksRrj izkS|ksfxdh
Jh tsM-,e-,l-[kku] oSKkfud&Mh Jh nsok”kh’k pV~Vksik/;k;k;] oSKkfud&lh
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iz'kklu

Jh ,l-isapkYk;~;k] mi funs'kd (iz'kk- o ys[kk) 
Lkh, ih-ds- feJk] lgk;d funs'kd (iz'kk- o ys[kk)

LFkkiuk ,oa ys[kk HkaMkj

Jh izeksn dqekj] lgk;d funs”kd 
¼iz”kk- o ys[kk½ ¼05-02-2019 rd½
Jh ,e-vkbZ-csx] lgk;d funs”kd
¼iz”kk- o ys[kk½ ¼06-02-19 ls 16-02-19 rd½
Jh eks-“kh”k] v/kh{kd ¼iz”kk-½

Jh ,e-vkbZ-csx] lgk;d funs”kd
¼iz”kk- o ys[kk½ ¼05-02-19 rd½
Jh izeksn dqekj] lgk;d funs”kd 
¼iz”kk- o ys[kk½ ¼06-02-2019 ls½

dEI;wVj fgUnh 
Jh ih-ds-egkik=k] lgk;d funs”kd ¼dEI;wVj½ Jh ,-ds-mik/;k;] l-funs”kd ¼jktHkk’kk½ ¼17-04-2018 rd½

Jh dey fd”kksj cMksyk] l-funs”kd ¼jktHkk’kk½
¼28-05-2018 ls½

iqLrdky; 
Jh vfues’k dqekj flag] o-iq-o lw-lgk;d

Ikh4 js'kedhV iztuu dsUnz
djxh&dksVk (NRrhlx<+½ Pkdz/kjiqj (>kj[k.M)
Jh jke uxhuk oSKkfud&Mh ¼22-12-2018 ls½  MkW-fujatu dqekj] oSKkfud&Mh

nqedk (>kj[k.M)
Jh “kkarkdkj fxfj] oSKkfud&Mh

{ks=h; js'ke vuqla/kku dsUnz (m".kdfVca/kh;)
txnyiqj (NRrhlx<+) nqedk (>kj[k.M)

MkW-th-ih-egksfc;k] oSKkfud&Mh
Jh jke uxhuk] oSKkfud&Mh ¼15-12-2018 rd½

Jh “kkarkdkj fxfj] oSKkfud&Mh

ckjhink (mMhlk+) okjaxy (vka/kz izns'k)
MkW- ih-ds-dj] oSKkfud&Mh Jh ds-oh-,l-jko] oSKkfud&lh

HkaMkjk (egkjk"Vª)
Jh Vh-vkj-[kjs] oSKkfud&ch ¼07-09-2018 rd½

{ks=h; js'ke vuqla/kku dsUnz ('khrks".k)
bEQky (ef.kiqj) Hkherky (mRrjkapy)
Jherh ,y-fo~|kifr nsoh] oSKkfud&Mh Jh ,l-ikyhoky] oSKkfud&Mh ¼23-08-2018 ls½ 

MkW-vkbcksrksEch flag] oSKkfud&Mh Jh ,e-lh-tks”kh] oSKkfud&Mh ¼31-10-2018 rd½

MkW-jhrk yqbZ[ke] oSKkfud&Mh Jh ,-,l-oekZ] oSKkfud&Mh 

MkW-,l-“kqHkjkuh nsoh] oSKkfud&lh
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lqJh _frdk ,l-pkS/kjh] oSKkfud&ch 

MkW-okbZ-nscjkt] oSKkfud&Mh 

vuqla/kku foLrkj dsUnz (m".kdfVca/kh;)
gkVxEgfj;k (>kj[k.M) dV?kksjk@pkEik (NRrhlx<+)
dsUnz can MkW-fnus”k dqekj] oSKkfud&Mh ¼16-05-18 ls½

ckaxjhikslh (mM+hlk)
dsUnz can jkWcVZlxat (m-iz-)
Hknzkpye~ (vka/kz izns'k) MkW-jke y[ku jke] oSKkfud&lh 

dsUnz can dfi"Bk (i-ca-)
Jh lqjs”k jk;] oSKkfud&Mh ¼14-05-18 ls½

vuqla/kku foLrkj dsUnz ('khrks".k)
ikyeiqj  (fg-iz-) xksis'oj (mRrjkapy)
Jh ts-fcadnkdV~Vh dsUnz can

mejka”kw ¼vklke½ fdd:ek (ukxkyS.M) 
dsUnz can ,oa bl laLFkku ds v/khUkLFk ugha dsUnz can ,oa bl laLFkku ds v/khUkLFk ugha

okbdkaxikvks (ef.kiqj) 
dsUnz can ,oa bl laLFkku ds v/khUkLFk ugha
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SCIENTIFIC AND ADMINISTRATIVE PERSONNEL

MAIN INSTITUTE
Dr. Ajit Kumar Sinha, Director upto 31.08.2018 

Dr. Alok Sahay, Director from 25.10.2018

PROJECT MONITORING  & EVALUATION CELL EXTENSION, TRANSFER OF TECHNOLOGY 

Ms Susmita Das, Scientist-D (from 19-6-2018)
Dr. Vishal Mittal Scientist-C

Mr. S.K. Sinha, Scientist-D (upto 31-05-2018)
Shri M.D.Tiwary, Scientist–D
Shri Rahul Banerjee, Scientist–B (from 04-01-2019)

TRAINING

Dr. A.H. Naqvi, , Scientist-D

HOST PLANT DIVISION

PLANT BREEDING AND GENETICS SOIL SCIENCE & CHEMISTRY

Dr.P.P.Shrivastava, Scientist- D
Dr. T. Pandiaraj, Scientist–B (upto  05-04-2019)

AGRONOMY & TISSUE CULTURE FARM MANAGEMENT & PLANT PATHOLOGY 

Dr. B.Surendra Nath, Scientist-D (upto 03-01-2019) Dr. B.Surendra Nath, Scientist-D from  (04-01-2019)
Dr. Harendra Yadav, Scientist-B

SILKWORM  DIVISION

SILKWORM BREEDING & GENETICS SILKWORM PHYSIOLOGY

Dr. Niranjan Kumar, Scientist-D
Dr. I.G. Prabhu, Scientist –B
Mr. Manjappa, Scientist –B

Dr. J.P. Pandey, Scientist-D
Dr. K.B. Jena, Scientist-D 
(upto  14-08-2018)
Mr. M.M. Baig, Scientist–B 
(upto  31 08-2018)

SILKWORM PATHOLOGY SILKWORM SEED / REARING TECHNOLOGY

Dr. G.P. Singh, Scientist-D
Mr. M.M. Baig, Scientist –B
(from 01-09-2018)

Dr. K.B. Jena, Scientist-D (from  14-08-2018)
Dr. N. Mala, Scientist-B (from 04-01-2019)

ENTOMOLOGY STATISTICS

Dr. Vishal Mittal, Scientist-C (from 17-07-2018)
Dr. Jitendra Singh, Scientist –B
Dr. Hanmnat Gadad, Scientist –B (From 04-01-2019)

POST-COCOON TECHNOLOGY

Mr. Z.M.S. Khan, Scientist-D Shri Debashish Chatopadhyay, Scientist-C
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ADMINISTRATION
Mr. S. Penchalaiah, Dy. Director (A&A) 

CA.P.K.Mishra, Assistant Director (A&A)

ESTABLISHMENT & ACCOUNTS STORES

Shri Pramod Kumar Assistant Director (A&A) 
(upto 05-02-2019)
Mr. M.I. Baig, Assistant Director (A&A) 
(from 06-02-2019 to 16-02-2019)
Shri Md. Shish, Superintendent (Admn.)

Mr. M.I. Baig, Assistant Director (A&A) 
(upto 05-02-2019)
Shri Pramod Kumar, Assistant Director (A&A) 
(from 06-02-2019)

COMPUTER HINDI

Mr. P.K.Mahapatra,  Assistant  Director (Computer)

Mr. S.K. Upadhyay, Assistant Director (O/L) 
(upto 17-04-2018)
Shri Kamal Kishore Badola, Assistant Director (OL) 
(from 28-5-2018)

LIBRARY ZONAL AUDIT TEAM(ZAT ‘A’)

Mr. Animesh Kumar Singh, SLIA Shri Khemraj Nishad, Superintendent (A&A)
(from 23.08.2018)

P4 SILKWORM BREEDING STATION

KATGHORA (CHHATTISGARH) CHAKRADHARPUR (JHARKHAND)

Shri Ram Nagina, Scientist – D (from 22-12-2018) Dr. Niranjan Kumar, Scientist-D
DUMKA (JHARKHAND)

Shri Shantakar Giri, Scientist –D

REGIONAL SERICULTURE RESEARCH STATIONS (TROPICAL)

JAGDALPUR (CHHATTISGARH) DUMKA (JHARKHAND)

Dr. G. P. Mahobia, Scientist-D Mr. Ram Nagina, Scientist-D (upto 15-12-2018)
Shri Shantakar Giri, Scientist –D

BARIPADA (ODISHA) WARANGAL (ANDHRA PRADESH)

Dr. P.K. Kar, Scientist-D Mr. K.V.S. Rao, Scientist-C 
BHANDARA (MAHARASHTRA)

Mr. T.R. Khare, Scientist-B (upto  07-09-2018)

REGIONAL SERICULTURE RESEARCH STATIONS (TEMPERATE)

IMPHAL (MANIPUR) 
(upto 31.10.2018 under this Institute)

BHIMTAL  (UTTARANCHAL)

Ms L. Bidyapati Devi, Scientist-D
Mr. S. Paliwal, Scientist-D (from 23-08-2018)
Mr. M.C. Joshi, Scientist-D (upto 31-10-2018)
Shri A.S.Verma, Scientist- D 

Dr.Ibotombi Singh, Scientist-D
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Dr. Reeta Lui Khum , Scientist -D
Dr. S. Subharani Devi, Sci-C
Ms Ritwika S. Chaudhuri, Sci-B
Dr. Y.Debaraj, Scientist -D

RESEARCH EXTENSION CENTRES (TROPICAL)

HATGAMHARIA/CKP (JHARKHAND) KATGHORA/ CHAMPA (CHHATTISGARH)

Centre closed Dr. Dinesh Kumar, Scientist-D (from 16-05-2018)
BANGRIPOSI (ORISSA) ROBERTSGANJ (U.P.)

Centre closed Mr. Ram Lakhan Ram, Scientist- C 
BHADRACHALAM (ANDHRA PRADESH) KAPISTHA(W.B.)

Centre closed Shri Suresh Rai, Scientist-D (from 14-05-2018)

RESEARCH EXTENSION CENTRES (TEMPERATE)

PALAMPUR (H.P.) GOPESHWAR (UTTARANCHAL)

Shri J.Binkadekatti, Scientist–B Centre closed

UMRANGSHU (ASSAM)* KIKRUMA (NAGALAND)*

Centre closoed or not under this Institute Centre closed or not under this Institute

YAIKONGPAO (MANIPUR)* 

Centre closed or not under this Institute
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8-	 vuqlU/kku dk;ZØeksa dh lwph

	 LIST OF RESEARCH PROGRAMMES

1-	 lapkfyr ifj;kstuk,

	 ONGOING RESEARCH PROJECTS  

eq[; laLFkku / MAIN INSTITUTE

Sl. 
No. CODE PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR

1 PIB-4697

Development of superior hybrids of Terminalia arjuna and Terminalia tomentosa for higher 
leaf yield and quality. 
Sub project: Identification of hybrids by using molecular tools
(May 2016 – Dec 2018: extended up to Dec 2019) 
[PI: Mr. Dr. B Surendranath, Scientist-D]

2 PPS-4725 Soil health cards for tasar sericulture farmers. 
(October 2016 - September 2019) [PI: Dr. P.P. Srivastava, Scientist-D]

3 PPA-4715
Effect of plant growth promoting rhizosphere microorganisms on leaf nutrient content of 
primary tasar host plants in forest and block plantation. 
(October 2016 - September 2019) [PI: Mr. Manjappa, Scientist-B]

4 ARE-4719
Studies on population dynamics of stem borers in tasar host plants and their management 
through IPM approach. 
(October 2016 - September 2019) [PI: Dr. Jitendra Singh, Scientist-B]

5 PIP-4716
Gut-symbiont associations in Antheraea mylitta Drury feeding on Sal flora and their 
physiological implications. 
(October 2016 - September 2019) [PI: Mr. M.M. Baig Scientist-B]

6 AIB-4717 Improvement of tropical tasar silkworm for high silk yield through recurrent election. 
(October 2016 - September 2019) [PI: Mr. Manjappa, Scientist-B]

7 ARP-4718
Studies and use of selective metabolites extracted from the rhizosphere and phylloplane 
bacteria in control of AmCPV infecting the tropical tasar silkworm. 
(October 2016 - September 2019) [PI: Dr. G.P. Singh, Scientist-D]

8 AIE-3555

Cryopreservation of Tasar Silkworm, Antheraea mylitta semen and its Artificial 
Insemination. 
(February 2016 - January 2019: extended up to October 2020)
- Collaborative with CSGRC, Hosur) [PI: Dr. J.P. Pandey, Scientist-C] 

9 CED-4723
Studies on utilization of solar energy in tasar post-cocoon technology operations (October 
2016 - September 2019) Funded by MNRE, Govt. of India, New Delhi. [PI: Mr. Z.M.S. Khan, 
Scientist-D]
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10 AIT 4727

Integrated biotechnological approach towards improvement of quality and productivity of 
tropical tasar silk 
(March, 2018- February 2021)
Sub-project-1: Sequencing of whole-genome of tasar silkworm, Antheraea mylitta (in 
collaboration with NIAB, Hyderabad) (PI: Dr. J. P. Pandey) Funded by DBT, New Delhi
Sub-project-2: Genetic characterization of tropical tasar silkworm, Antheraea mylitta 
through single nucleotide polymorphism based molecular barcode (in collaboration with 
University of Hyderabad) (PI: Dr. I. G. Prabhu) Funded by DBT, New Delhi

11 AIT 4728
Identification of most-active cocoonase of sericigenous insects and its variant through 
molecular characterization (in collaboration with IISER, Pune and BIT, Mesra) 
(March, 2018- February 2021) (PI: Dr. J. P. Pandey) Funded by DBT, New Delhi

12 PIN04001SI
Development of a package for optimum nutritional requirement of tasar host plants for 
producing quality tasar cocoons. 
(February, 2019- January 2021) [PI: Dr. T. Pandiaraj, Scientist-B]

13 AIT04002SI
Selection of stable thermos-tolerant line(S) of tropical tasar silkworm Antheraea mylitta 
through SCAR markers.
(February, 2019- January 2022) [PI: Dr. I. G. Prabhu, Scientist-B]

14 CFC- 
07006MI

Studies on tasar cocoon drying and cooking using CSTRI Conveyer Dryer and pressurized 
cooking technology. 
(Mar. 2018-Feb. 2021) (In collaboration with CSTRTI, Bangalore) [CI: Mr. Z.M.S. Khan, 
Scientist-D]

1- {ks=h; js'ke vuqlU/kku dsaæ / REGIONAL SERICULTURE RESEARCH STATIONS

Sl. 
No. CODE PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR

1 ARP-4714
Identification of early sprouter in Quercus serrata for raising of seed crop rearing 
(Antheraea proylei J.) in north-west India (March 2016 – February 2020) [PI: Mr. 
M.C. Joshi, Scientist-D]

2- lapkfyr dk;Z ;kstuk, / ONGOING PROGRAMMES OF WORK

ONGOING programme of work

1 [CTR&TI/HPP/POW-02] Farm management & developmental works 
[PI: Dr. H. Yadav Scientist-B]

2 [CTR&TI/SWPT/POW-08] Application of disease management module (At CTR&TI Field) 
[PI: Dr. G.P. Singh, Scientist-D]

3 [CTR&TI/SWPT/POW-09] Laboratory production and supply of LSM  
[PI: Dr. G.P. Singh, Scientist-D]

4 [CTR&TI/SWPT/POW-17] Tasar silkworm disease management and monitoring system. 
[PI: Dr. G.P. Singh, Scientist-D]
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3- laiUu ifj;kstuk,¡ / PROJECTS CONCLUDED 

Sl. 
No. CODE PROJECT TITLE, PERIOD & PRINCIPAL INVESTIGATOR

CYR-4722 Development of ecorace specific package for production of quality tasar yarns. 
(October 2016 - September 2018) [PI: Mr. Z.M.S. Khan, Scientist-D]

ARE-4710
Studies on the seasonal incidence, biology and management of Ichneumonid wasp, 
Xanthopimpla pedator in tasar cultivation. 
(March 2016 - February 2019) - Collaborative with NCL, Pune [PI: Dr. Jitendra Singh, Scientist-B] 

AIT-4724 Isolation and characterization of sericin from tasar silk waste for commercial utilization. 
(September 2016 - August 2018) Funded by DBT, New Delhi. [PI: Dr. K. Jena, Scientist-C]

AIB-4706
Conservation of Andhra Local ecorace Antheraea mylitta Drury through natural regeneration 
methods in Andhra Pradesh. 
(April 2014 to March 2019) [PI: Mr. K.V.S. N. Rao, Scientist-C]

AIB-4709
Assessment of conservation status of tasar ecoraces in Odisha and their characterization 
including  genetic diversity for delineation of conservation areas. 
(November 2015 – Oct. 2018) [PI: Dr. P.K. Kar, Scientist-D]

CYF-7077
Grading of tasar raw silk yarn - Development of method and procedures 
(February 2016 - January 2019) - Collaborative with CSTRI, Bengaluru [PI: Mr. Z.M.S. Khan, 
Scientist-D]

PRE-4720
Efficacy of selected insecticides in controlling the gall fly, Trioza fletcheri minor infesting tasar 
host plants 
(November 2016 - October 2018) [PI: Dr. Vishal Mittal, Scientist-C]

APS-4721 Development of tasar silkworm egg laying and collection device. 
(October 2016 - September 2018) [PI: Dr. G.P. Singh, Scientist-D]
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9- 	 o"kZ 2018 ds nkSjku ekSle lEcU/kh vk¡dMs+ 

	 METEOROLOGICAL DATA DURING THE CALENDAR YEAR 2018
(ds-r-v-o ç-la-] jkaph / CTR&TI, Ranchi – 2018)

METEOROLOGICAL DATA DURING THE CALENDAR YEAR -2018

Month
Temperature (°C) Temperature Range (°C) Relative Humidity (%)

Rainfall (Div./mm)
Max. Min. Max. Min. Max. Min.

Jan 21 08 15-23 05-11 63 32 Nil

Feb 28 08 18-28 08-16 68 21 14.25

March 33 11 28-33 11-23 59 16 Nil

April 36 16 26-36 16-23 81 12 24.75

May 39 17 28-39 17-29 90 16 57.00

June 36 22 27-36 22-27 100 35 178.75

July 32 22 24-32 22-27 100 62 381.25

Aug 30 22 25-30 22-27 100 69 1063

Sept 29 22 25-29 22-24 100 41 1094

Oct 29 12 21-29 12-24 100 39 12.5

Nov 28 09 22-28 09-18 75 36 Nil

Dec 23 03 13-23 03-13 100 34 212.5
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10- 	 iz'kklfud ,oa foRrh; fji¨VZ 

	 ADMINISTRATIVE AND FINANCIAL REPORT

deZpkfj;¨a dh fLFkfr / STAFF POSITION
Category Sanctioned Filled Vacant
Director 01 01 -
Scientific 82 33 49
Technical 87 59 28
Administrative 85 52 33
Supporting 124 38 86
TOTAL 378 183 195

11-	 çkfIr ,oa O;; lEcU/kh fooj.k dk lkjka'k

	 ABSTRACT OF RECEIPTS AND EXPENDITURE STATEMENT
Head Receipt (Rupees)  Expenditure (Rupees)
Plan Salary 264996713.00 264996713.00
Salary-SCS 20043133.00 20043133.00
Salary-STS 23816414.00 23816414.00
Plan(NE)-Sal 33100000.00 33100000.00
Plan-G 36547699.00 36547699.00
Plan-C 1913257.00 1913257.00
Plan(NE)-G 2484000.00 2484000.00
Plan(NE)-C 250000.00 250000.00
Total 383151216 383151216

fofHkUu enksa esa O;; (yk[k #-) dk foLr`r C;kSjk fuEufyf[kr gSA 
The details of the expenditure made under different heads of expenditure (Lakh Rs.) are given 
below:
Head PLS PLG PLC NE-G NE-C NE-S Total

Salary & Allowances 211095461 19691326 191335415
Wages & EPF 45344472 6735106 5430528 56570383
TA/TTA/LTC 8887826 500,555 6956898
Contingency Expenses 20924767 27534400
Assets 1445480 169178 4378411
Pension& Gratuity 51539109 2656277 60537904
Recoverable Advances 80000
Advance Deposit 80070
Release under R&D -

TOTAL 307,979,042
36,547,699	
1,445,480.00	
500,555.00

1,445,480 500,555 169178 27,778,131 347,473,481
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jktHkk"kk uhfr dk dk;kZUo;u 
IMPLEMENTATION OF OFFICIAL LANGUAGE POLICY

laLFkku esa la?k dh jktHkk”kk uhfr ds lHkh izko/kkuksa ,oa dk;kZUo;u fcUnqvksa ij o"kZ 2018&19 ds nkS-
jku dkjZokbZ lqfuf'pr dh xbZA jktHkk”kk ds vfuok;Z izko/kkuksa ;Fkk jktHkk"kk vf/kfu;e&1963 dh /kkjk&3¼3½] 
jktHkk"kk fu;e&5 ,oa fu;e&11 dk iw.kZ vuqikyu lqfuf'pr fd;k x;kA lkFk gh fgUnh i=kpkj] jktHkk"kk 
dk;kZUo;u lfefr dh cSBd] fgUnh dk;Z'kkyk] jktHkk"kk vfHkeq[khdj.k dk;ZØe] fgUnh fnol@i[kokM+k tSls 
fcUnqvksa ij Hkh vuqikyu lqfuf'pr fd;k x;kA fgUnh izdk'ku] lEc) dsUnzksa dh frekgh izxfr izfrosnuksa  
dh leh{kk] izksRlkgu ;kstuk ,oa fujh{k.k rFkk vuqJo.k rFkk jktHkk"kk leh{kk cSBd lEcU/kh dk;ksZa ij lQyrki-
woZd dkjZokbZ dh xbZA laLFkku ds v/khuLFk dsUnzksa esa la?k dh jktHkk"kk uhfr ds fofHkUu fcUnqvksa ij dk;kZUo;u 
ds fy, lE;d funsZ'k Hkh fn, x,A fofHkUu dk;kZUo;u izko/kkuksa ij dh xbZ dkjZokbZ dk C;kSjk fuEuor~ gSA

Implementation of Official Language provisions was ensured during the year 2018-19 in 
the Institute. Compulsory provisions viz., Section-3(3) of Official Language Act, Official Language 
Rule-5 and Rule-11 were fully complied with. In addition, compliance was also ensured in respect of 
Hindi correspondence, meetings of Official Language Implementation Committee (OLIC), Hindi 
workshop, Official Language Orientation programme and organization of Hindi Day/ Fortnight, 
etc. Action was also initiated successfully on implementation points like Hindi publication, review 
of quarterly progress report, incentive scheme implementation and monitoring of O.L. works, 
Official Language review meeting of attached/subordinate offices. Suitable instructions were given 
to attached units for implementation of Official Language provisions. Brief of the action taken on 
various implementation points is given herein below. 

jktHkk'kk vf/kfu;e dh /kkjk&3 (3) ,oa fu;e&5 dk vuqikyu% leh{kk/khu vof/k ds nkSjku  
jktHkk"kk vf/kfu;e dh /kkjk&3¼3½ ,oa fu;e&5 dk 'kr&çfr'kr vuqikyu lqfuf'pr fd;k x;kA  
/kkjk&3¼3½ dsss varxZr fofufnZ"V lHkh dkxtkr ¼ifji=] Kkiu] dk;kZy; vkns'k] vf/klwpuk½ f}Hkk"kh 
vFkkZr~ fgUnh ,oa vaxzsth esa tkjh fd, x,A blh izdkj fgUnh esa izkIr lHkh i=ksa dk jktHkk"kk fu;e&5 
ds vuqlkj fgUnh esa tokc fn;k x;kA 

Compliance of Section-3 (3) and Rule 5: During the period, 100% compliance was ensured 
in respect of the provisions made under Section-3(3) and Rule 5. All documents specified under 
Section-3(3) of the Official Language Act (Circular, Memorandum, Office Order, Notification) were 
issued in diglot form i.e., in Hindi and English. Similarly, as per Official Language Rule-5, all letters 
received in Hindi were replied to in Hindi only.

fgUnh fVIi.kh ,oa i=kpkj% laLFkku }kjk ‍‌‌‌‍‌d* ,oa ‍‌‌‌‍‌[k* {ks= esa tgk¡ 100% i=kpkj fgUnh esa fd;k 
x;k] ‍‌‌‌‍‌ogha ^x* {ks= esa 90% i=kpkj fgUnh esa fd;k x;kA vf/kdkfj;ksa@deZpkfj;ksa }kjk 90% fVIif.k;k¡ 
fgUnh esa fy[kh xbZa tks fu/kkZfjr y{; ls vf/kd gSA 

Hindi Noting and Correspondence:  The Institute made 100% correspondence in Hindi 
with the offices located in ‘A’ & ‘B’ region whereas 90% correspondence in Hindi was made with 
those offices located in ‘‘C’ region, respectively. As regards, Hindi noting in the files, 90% notings 
were written in Hindi by employees of the institute which is well above the prescribed target.
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jktHkk"kk dk;kZUo;u lfefr dh cSBd % laLFkku esa jktHkk"kk dk;kZUo;u lfefr dh pkjksa cSBdsa 
fu;fer :Ik ls vk;ksftr dh xbZaA vizSy&twu 2018] tqykbZ&flrEcj 2018] vDVwcj&fnlEcj 2018 
,oa tuojh&ekpZ 2019 frekgh dh cSBdsa Øe'k% 27-06-2018] 24-09-2018] 17-12-18 ,oaa 25-03-2019 dks 
vk;ksftr dh xbZA

Meetings of Official Language Implementation Committee: A total of four Official 
Language Implementation meetings were conducted during the year. The quarterly meeting of 
April-June 2018, July-September 2018, October-December 2018 and January-March 2019 were 
conducted respectively on 27.06.2018, 24.09.2018,   17.12.2018 and 25.03.2019. 

v/khuLFk bdkb;ksa dh jktHkk"kk leh{kk cSBd% laLFkku ds 6 v/khuLFk {ks-js-m-v-ds-@v-fo-ds- ,oa 
ih4 dsUnz dh la;qDr jktHkk"kk leh{kk cSBd laLFkku esa fnukad 28-08-2018 dks vk;ksftr dh xbZ ftlesa  
v/khuLFk bdkb;ksa esa jktHkk"kk dk;kZUo;u@izxfr dh leh{kk dh xbZA 

Review meeting of Subordinate Offices: The joint review meeting of 6 attached and 
subordinate offices of the institute was conducted in the Institute on 28.08.2018   wherein progress 
in respect of official language implementation in attached units was reviewed in the meeting. 

fgUnh dk;Z'kkyk % laLFkku ds vf/kdkfj;ksa@deZpkfj;ksa }kjk fgUnh esa vf/kdkf/kd dkedkt fu"ikfnr 
djus gsrq o"kZ ds n©jku dqy pkj fgUnh dk;Z'kkyk,¡ fnukad 28-06-2018] 14-09-2018] 21-12-2018 ,oa 28-03-
2019 dks vk;ksftr dh xbZ ftlesa lHkh oSKkfudksa] vf/kdkfj;ksa ,oa deZpkfj;ksa dks izf'k{k.k iznku fd;k x;kA 

Hindi Workshop: In order to accomplish maximum official works in Hindi, employees of 
the Institute were trained by organizing Hindi Workshop on 28.06.2018, 14.09.18, 21.12.2018 and 
28.03.19  wherein all Scientists, Officers & Officials were imparted training.

fgUnh fnol@i[kokM+k % fnukad 14-09-2018 ls 28-09-2018 rd laLFkku esa fgUnh fnol@i[kokM+k 
dk vk;kstu fd;k x;kA bl nkSjku fgUnh ,oa vfgUnh Hkk"kh laoxZ ds vf/kdkfj;ksa@deZpkfj;ksa ds fy, 
dqy 04 izfr;ksfxrk,¡ vk;ksftr dh xbZa ,oa fotsrk izfrHkkfx;ksa dks izFke] f}rh;] r`rh; ,oa lkaRouk  
iqjLdkj iznku fd, x,A fnukad 28-09-2018 dks fgUnh i[kokM+k ds eq[; lekjksg dks Hkkjrh; Hkk"kkvksa ds 
ßlkSgknZ fnolÞ ds :Ik esa euk;k x;k ,oa iqjLdkj forj.k laLFkku ds funs'kd }kjk fd;k x;kA laLFkku 
dh v/khuLFk bdkb;ksa esa Hkh fgUnh fnol@lIrkg@i[kokM+k vk;ksftr fd, x,A 

Hindi Day/Fortnight: The Institute organized Hindi Day/Fortnight from 14.09.2018 to 
28.09.2018. During this period, a total of 4 competitions were organized for the employees of the 
Institute and wining participants were awarded 1st, 2nd, 3rd and consolation, prizes. Hindi Day and 
main function of Hindi Fortnight was also celebrated as “Sauhard Divas” of Indian Languages on 
28.09.2018. In the end, the prizes were given away by the Director of the Institute. The subordinate 
Units of the Institute also organized Hindi day/Week/Fortnight. 

izksRlkgu ;kstuk,a % laLFkku esa jktHkk"kk uhfr ds csgrj dk;kZUo;u ds fy, fofHkUu izksRlkgu o 
iqjLdkj ;kstuk,¡ ykxw dh xbZ gSaA blds vykok dsUnzh; js'ke cksMZ dh mnkj izksRlkgu ;kstuk dks ykxw 
fd;k x;k gSA o"kZ 2018&19 ds nkSjku laLFkku ,oa bldh v/khuLFk bdkb;ksa ds vf/kdkfj;ksa@deZpkfj;ksa 
us bu ;kstukvksa esa Hkkx fy;k rFkk mUgsa ewy :Ik ls fgUnh esa ljdkjh dkedkt fu"ikfnr djus ds fy, 
udn iqjLdkj iznku fd;k x;kA 
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Incentive Schemes: For effective implementation of Official Language, the Institute has 
implemented various incentive schemes of the Govt. In addition, liberalized incentive schemes for 
Hindi Noting and Drafting introduced by Central Silk Board has also been implemented. During 
the year 2017-18 the employees working in the Institute and its allied units participated in the said 
scheme and they were awarded cash prizes for transacting official work in Hindi.

jktHkk"kk py'khYM % laLFkku ds vuqHkkxksa esa jktHkk"kk uhfr ds csgrj dk;kZUo;u gsrq  
izfrLi/kkZRed ekgkSy cuk;s j[kus ds mn~ns'; ls ds-r-v-oiz-la- jktHkk"kk py'khYM ;kstuk ykxw dh xbZA 
blds varxZr laLFkku ds dqy 18 vuqHkkxksa dks vf/kd i=kpkj djus okys] de i=kpkj ,oa oSKkfud 
vuqHkkxksa esa ck¡Vk x;k gSA vf/kd i=kpkj djus okys vuqHkkxksa esa ih-,e-bZ-lh-vuqHkkx dks ,oa de i=kpkj 
djus okys vuqHkkxksa esa ihlhVh vuqHkkx dks jktHkk”kk py'khYM iznku dh xbZA nwljk LFkku izkIr djus 
okys HkaMkj ,oa okgu vuqHkkx dks iz'kfLr&i= iznku fd;k x;k tcfd oSKkfud vuqHkkxksa esa 'kjhj fdz;k 
foKku vuqHkkx dks jktHkk"kk py'khYM ,oa jksx foKku vuqHkkx dks iz'kfLr&i= iznku fd;k x;kA 

Official Language Rolling Shield:  With a view to creating competitive environment among 
different sections of the Institute, an Official Language Rolling Shield Scheme has been introduced. 
Under this scheme, 18 sections of the Institute have been categorized under more correspondence 
making Sections, less correspondence making Sections and scientific Sections. During the year, 
PMEC Section won Rajbhasha Rolling Shield under more correspondence category and PCT 
Section received Rolling Shield under less correspondence category. Under the category less 
correspondence, Store Section & Vehicle Section received a citation. Similarly, under scientific 
category, Physiology Section was awarded with Official Language Rolling Shield and Pathology 
Section received a Citation.

jk"Vªh; jktHkk"kk rduhdh lsfeukj dk vk;kstu % laLFkku esa fnukad 6 Qjojh] 2019 dks jk"Vªh; 
jktHkk"kk rduhdh lsfeukj dk vk;kstu fd;k x;k ftlesa rlj js'ke m|ksx ds lexz fodkl ls  
lcaf/kr 32 'kks/k&i= izLrqr fd, x,A

Organisation of National Technical Seminar on Official Language : A National Technical 
Seminar on Official Language organised on 6th February, 2019 wherein 32 research papers on 
overall development of Tasar Silk Industry were presented. 

uxj Lrjh; jktHkk"kk xfrfof/k;k¡ % fnukad 31-07-2018 dks vk;ksftr uxj jktHkk"kk dk;kZUo;u 
lfefr dh cSBd esa laLFkku dk izfrfuf/kRo dj fy;s x;s fu.kZ;ksa ij vuqorhZ dkjZokbZ Hkh lqfuf'pr dh 
xbZA

Town level Official Language activities:  The Institute represented its participation in the 
meeting organized by Town Official Language Implementation Committee, Ranchi on 31.07.2018 
and follow-up actions were ensured on the decisions taken in the meeting. 
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vU; xfrfof/k;ka / Other Activities : 
1	 laLFkku esa le;&le; ij LoPNrk@lrdZrk tkx#drk ls lacaf/kr fofHkUu xfrfof/k;ksa dk  

jktHkk"kk vuqHkkx }kjk lQyrkiwoZd vk;kstu fd;kA 

	 Rajbhasha section has organized various activities successfully with regards to Swachchhata 
/ Satarkata awareness in the institute on time to time. 

2	 laLFkku dh xfrfof/k;ksa ds izpkj&izlkj ds fy, izSl ,oa ehfM;k ds lkFk le;&le; ij leUo; 
fd;k x;kA  

	 Co-ordination made with Press and Media for publicity of different activities of the institute 
on time to time.  

izdk'ku Publication : 

1	 o"kZ 2016&17 ,oa 2017&18 ds okf"kZd izfrosnu dk iw.kZr% f}Hkk"kh esa izdk'ku fd;k x;k A  

       	 Annual Reports of the Institute for the year 2016-17 and 2017-18  were published completely  
in bilingual . 

2	 js'ke ok.kh] vad 45&47 ¼la;qDrkad½ dk izdk'ku fgUnh esa fd;k x;kA

	 Resham Vani ,volume-45-47 (Joint issue) published in Hindi.  

3	 vksd rlj ds fofHkUu igyqvksa dks lekfgr djrs gq, ^^vksd rlj ekxZnf'kZdk&2018^^ dk izdk'ku 

fgUnh esa fd;k x;kA

     	 Covering various aspects of Oak Tasar, a “Oak Tasar Margdarshika-2018” was published in 
Hindi.

4	 jk"Vªh; jktHkk”kk rduhdh lsfeukj gsrq 'kks/k&i=z vkea=z.k czks';ksj dh NikbZ fgUnh esa dh xbZA

      	 A  brochoure inviting Research paper for Nation Technical Seminar on Official Language 
was printed in Hindi.

5	 rlj js'ke m|ksx dk lexz fodkl ij jk"Vªh; jktHkk"kk rduhdh lsfeukj esa izLrqr fd, x, 32 
'kks/k i=ksa dks lekfgr djrs gq, ,d Lekfjdk dk izdk'ku fgUnh esa fd;k x;kA

       	 A sovenior on overall development of tasar silk industry, comprising of 32 research papers 
presented in National Technical Seminar on Official Language was published in Hindi.
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11-	 çdk'ku

	 PUBLICATIONS

A	 'kks/k i=
	 RESEARCH PAPERS  

i.	 jk"Vªh; vkSj varjkZ"Vªh; tuZYl / National & International Journals
Research Papers

	 A. Goyal, D.K. Das, V.K. Sehgal, A. Vashisht, S.P. Datta, J. Mukherjee, S. Pradhan, J. Singh and 
R. Singh (2018). Effect of row direction and cultivar on micrometeorological and biophysical 
parameters of oil seed Brassica, Journal of Agrometeorology, 20 (Special Issue-I) : 85-91. 

	 Alam, K., Bhattacharjya, D., Chowdhury, T., Saha, S. and Kar, P.K. (2018). Biodiversity 
status and conservational requirements of tropical Tasar (Antheraea mylitta D.) - A review. 
Ecology, Environment and Conservation, 24 (4) : 1887-1894.

	 Chattopadhyay, D and Khan, Z.M.S. (2018). Quality characteristics and frequency 
distribution of filament and non- broken filament length of tropical tasar cocoons, 
Sericologia, 58 (3 & 4), 189- 197.

	 Pandiaraj T., P.P. Srivastava, Susmita Das and A.K. Sinha. (2018). Assessing soil fertility 
status of tasar host plants growing soils in Purulia district of West Bengal state. Journal of 
Pharmacognosy and Phytochemistry,7 (2):2966-2970.

	 Chattopadhyay, D, Khan, Z.M.S. (2018). Quality characteristics and frequency distribution 
of filament as well as non- broken filament length of tropical tasar cocoons. Sericologia, 58 
(2), 132- 139. 

	 Chattopadhyay, D., Munshi, R & Chakravorty, D. (2018). Studies on distribution of filament 
length and non- broken filament length for tropical tasar and muga silk cocoons vis-à-vis 
mulberry silk cocoons. Journal of the Textile Institute, 109 (9), 1202- 1207.  

	 Chinmaya, T. Pandiaraj, PP Srivastava and AK Sinha. (2018). Status and variability of 
soil nutrients and carbon sequestration with depth in the Tasar host plants growing soils. 
Journal of Pharmacognosy and Phytochemistry,7 (4):1828-1831.

	 G. P. Singh, MM Baig, J Singh, J.P. Pandey, AK Sinha and KB Jena (2018). Use of 
certain chemicals for easy and quick detection of Nosema mylittensis Spores infecting 
tropical tasar silkworm, Antheraea mylitta Drury (Saturniidae: Lepidoptera). Journal of 
Entomology and Zoology Studies; 6(5): 2328-2331.

	 Giri, S. and Misra, S. (2018) Manganese from soil to silk in tasar silkworm 
Antheraea mylitta D and its effect in cocoon yield. Agricultural Extension Journal 
ISSN- : 2521-0408; 2(2): 81-88.

	 J. Singh, D. K. Das, S. Vennila and K.S. Rawat (2018) Weather based forewarning of 
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pest and disease: An important adaptation strategies under the impact of climate change 
scenario: A brief review, International Journal of Advanced Multidisciplinary Scientific 
Research (IJAMSR) ISSN:2581-4281, 1 (10) p5-26. 

	 J. Singh, K.S. Rawat, A. Kumar, S. Mukherjee, G.P. Singh, S. Ray, T. Pandiaraj and A.K. 
Sinha (2018) Weather Based Forewarning of Predators in Tasar Silkworm  (Antheraea 
mylitta D) at Kathikund, Dumka (Jharkhand - India) International Journal of Current 
Microbiology and Applied Sciences  ISSN: 7(2): 633-638. 

	 J. Singh, Kishan Singh Rawat, Vishal Mittal, T. Pandiaraj, S. Kujur, G. P Singh and Alok 
Sahay (2018) Assessment of bark eater infestation and its management in Terminalia 
Arjuna, Primary food plant of tasar silkworm, International Journal of Advanced 
Multidisciplinary Scientific Research(IJAMSR)  ISSN:2581-428, 1 (10) p1-5. 

	 J. Singh, T. Pandiaraj, S. Kujur, G. P Singh and A. K Sinha. (2018) Assessment of bark 
eater infestation and its management in Terminalia arjuna, Primary food plant of tasar 
silkworm, International Journal of Advanced Multidisciplinary Scientific Research 
(IJAMSR) 1 (10):2581-4281. 

	 Jena, K., J.P. Pandey, R. Kumari, A.K. Sinha, V.P. Gupta and G.P. Singh  (2018). Free 
radical scavenging potential of various ecoraces of tasar silk sericin and its cosmeceuticals 
implication. International Journal of Biological Macromolecules, 120; 255-262.

	 K. Jena J.P. Pandey, R. Kumari, A.K., Sinha, VP Gupta and G.P. Singh (2018): Tasar 
silk fiber waste sericin: New source for anti-elastase, anti-tyrosinase and anti-oxidant 
compounds. International Journal of Biological Macromolecules; 114: 1102-1108.

	 Kumar, N., I. G. Prabhu, Manjappa, A. K. Sinha and Alok Sahay. (2018). Development of 
RAPD-SCAR markers for the identification of Antheraea mylitta with high shell weight. 
Journal of Entomology and Zoology Studies. 6(6): 828 – 833.

	 Majhi, J., Acharya, A., Patra, G.C., Mohanty, N. and Kar, P.K. (2018). Biochemical 
constituents in leaves of primary host of tasar silkworm Antheraea mylitta. Indian Journal 
of Entomology 80(4): 1338 – 1340.

	 Manjappa, I. G. Prabhu, N. Kumar and A.K. Sinha. 2018. Molecular Diversity of 
Azotobactersp. Isolates from Rhizosphere of Tropical Tasar Silkworm Host Plants. 
International Journal of Current Microbiology and Applied Sciences. 7(7): 2800 – 2806.

	 Manjappa, Santosh Deshpande, S. Rangaiah and M.V.C. Gowda, (2018). Assessment  of  
molecular  diversity  in  an  elite  set  of  finger  millet  (Eleusine coracana (L.) Gaertn.) 
genotypes using SSR markers. Electronic Journal of Plant Breeding, 9 (2): 564-576

	 Mohammed Muzeruddin Baig, T. Pandiaraj, Asish Kumar Rout, Manjappa, DIG Prabhu, 
Chandrika Sinku, Gajendra Pal Singh and Ajit Kumar Sinha. 2018. Evaluation of nutrient 
status in termite mounds and adjacent soils associated with tasar sericulture ecosystem. 
Journal of Entomology and Zoology Studies; 6 (5): 206-210.

	 P.P. Srivastava, T. Pandiaraj, Susmita Das and A.K. Sinha. (2018). Status of micronutrients 
in the tasar host plants growing soils in Purulia district of West Bengal. International 
Journal of Chemical Studies. 6 (5): 1118-1121. 
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	 Pandey, J.P. A.K. Sinha, K.Jena, V.P. Gupta, P. Kundu and D.M. Pandey (2018). Prospective 
utilization of Antheraea mylitta cocoonase and its molecular harmony with nature. 
International Journal of Advanced Research 6 (5): (6), 1014-1019.

	 Pandiaraj T., P.P. Srivastava, Susmita Das and A.K. Sinha. (2018). Assessing soil fertility 
status of tasar host plants growing soils in Purulia district of West Bengal state. Journal of 
Pharmacognosy and Phytochemistry.7 (2):2966-2970. 

	 Prabhu, I. G., M. Bakshi, Manjappa, M. M. Baig, P. P. Srivastava, Lokesh, N. Kumar and 
Alok Sahay. (2018). Differential Expression of Heat Shock Proteins during Heat Stress in 
Tropical Tasar Silkworm, Antheraea mylitta. Int. J. Curr. Microbiol. App. Sci. 7(12): 2451-
2457.

	 S. Kamaraj, T. Pandiaraj, C. Malliga, P.P. Srivastava, K.N. Madhusudhan, L. Zuinama and 
A.K.Sinha. (2018). Physico-Chemical Properties of Termite Mound Soils and their Foliar 
Spray on Terminalia arjuna Plant. Chemical Science Review and Letters. 7(26): 594-598.

ii.	 lsfeukj @ lEesyu @ dk;Z'kkyk çLrqfr
	 Presented in Seminars/Conferences/Workshops 

	 bekuq,y th çHkq] eatIik] fujatu dqekj vkSj vkyksd lgk; ¼2019½- rlj js'kedhV ds LFkkuksa dh 
vkuqoaf'kd fo'ks"krk ds fy, vk.kfod rduhd] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke 
m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la-69&72-  

	 fujatu dqekj] vkbZ-th-izHkq] ,l-eatIik ,oa vkyksd lgk; ¼2019½- rlj m|ksx esa js”kedhV izt 
fodkl % fLFkfr] pqukSfr;k¡ ,oa lkFkZd laHkkouk,a] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke 
m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la-59-59-

	 lqfLerk nkl] 'kkUrkdkj fxfj] fo'kky feÙky ,oa vkyksd lgk; ¼2019½- rlj js'ke dhV ds HkksT; 
ikSèkksa esa iks"k.k çcUèku] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl 
fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la-13&17- 

	 vkyksd lgk;] ¼2019½- Hkkjr esa rlj mRiknu dh mUur rduhfd;ksa ,oa mi&mRiknksa ds mi;ks-
fxrk ls jkstxkj l̀tu ,oa 'kksèk dh O;kid laHkkouk,a] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj 
js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la-1&6- 

	 ,e-,e-csx] Mh-vkbZ-th-izHkq] eatIik] ,-ds-jkmr] th-ih-flag ,oa vkyksd lgk; ¼2019½- fVdV laxzg.k 
ds ek/;e ls rlj js”kedhV ,UFkhfj;k ekbfyV~Vk Mªwjh laj{k.k dks c<+kok nsuk] jk"Vªh; jktHkk"kk 
rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= 
ladyu] ì"B la- 111&114-

	 ,-,p-udoh vkSj vkyksd lgk; ¼2019½- Rklj lao/kZu izkS|ksfxdh izf”k{k.k dk fofHkUu fo”ofo|ky;ksa 
ds Nk=&Nk=kvksa ij izHkko] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz 
fodkl fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la- 115&118- 
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	 Vh- ikf.M;kjkt] ih-ih- JhokLro vkSj vkyksd lgk; ¼2019½- ènk LokLF;] i;kZoj.k xq.koÙkk vkSj 
lrr rlj js'ke mRiknu dks cuk, j[kus ds fy, larqfyr moZjd vuqç;ksx] jk"Vªh; jktHkk"kk 
rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= 
ladyu] ì"B la- 18&19- 

	 ih-ih-JhokLro] Vh-ikf.M;kjkt] lqfLerk nkl ,oa vkyksd lgk; ¼2019½- vksfM”kk jkT; esa e;wjHkat 
ftys ds rlj ikni ikS/kk mRiknu ènk esa ikS/kk iks’kdksa dh miyC/krk ij ,d O;kid losZ{k.k] 
jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 
'kks/k&i= ladyu] ì"B la- 20&25- 

	 tsM- ,e- ,l -[kka-] nsok'kh"k pV~Vksikè;k;] vfurk dqtwj] vksadkj dqekj ik.Ms; ,oa vkyksd lgk; 
¼2019½- Qksdh  rlj dkslkas ls èkkxkdj.k dh ,d mUur fofèk] jk"Vªh; jktHkk"kk rduhdh lsfeukj % 
rlj js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019 'kks/k&i= ladyu] ì"B la-119&122-                                 

	 xtsUæ iky Çlg] eqt:n~nhu csx] ftrsUæ Çlg] t; çdk'k ik.Ms;]deZchj tsuk rFkk vkyksd 
lgk; ¼2019½- lesfdr i)fr }kjk m".kdfVcaèkh; rlj js'kedhV esa jksx çcaèku ls mRikndrk 
esa c<+ksÙkjh ] jk"Vªh; jktHkk"kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 06 
Qjojh] 2019 'kks/k&i= ladyu] ì"B la- 43&47-

	 deZohj tsuk] t; izdk”k ik.Ms;] #fp dqekjh] vthr dqekj flUgk] ohjsUnz iky xqIrk] xtsUnz 
iky flag ,oa vkyksd lgk; ¼2019½A rlj js”ke ds ckgjh ,oa van:uh ijr lsjhflu dk  
vkf.od fo”ys’k.kA jk’Vªh; jktHkk’kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl 
fnukad 06 Qjojh] 2019- “kks/k&i= ladyu i`’B la- 60&62-

	 xtsUnz iky flag] eqt:n~nhu csx] ftrsUnz flag] t; izdk”k ik.Ms;] deZohj tsuk rFkk vkyksd 
lgk; ¼2019½A lesfdr i)fr }kjk m’.kdfVca/kh; rlj js”kedhV esa jksx izcU/ku ls mRikndrk 
esa c<+ksRrjhA jk’Vªh; jktHkk’kk rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 
06 Qjojh] 2019- “kks/k&i= i`’B la- 43&47-

	 t; izdk”k ik.Ms;] deZohj tsuk] xtsUnz iky flag ,oa vkyksd lgk; ¼2019½A rlj js”ke dh 
mRikndrk c<+kus gsrq uohure~ “kks/k ,oa xzkeh.k jkstxkj l`tu dh laHkkouk,¡A jk’Vªh; jktHkk’kk 
rduhdh lsfeukj % rlj js”ke m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019- “kks/k&i= 
i`’B la- 43&47-

	 eatIik] bekuq,y th- çHkq] ikafM;k jkt] fujatu dqekj] ,-,p- udoh vkSj vkyksd lgk; ¼2019½- 
>kj[k.M jkT; ds if”pe flagHkwe ftyk ds vtqZu ,oa vklu ikS/kksa esa jkbtksLQs;j ls fudkys x;s 
,tksVkscSDVj dh ukbVªkstu fQDl djus dh {kerk dk v/;;uA rlj js”ke m|ksx dk lexz fodkl] 
jk’Vªh; jktHkk’kk rduhdh lsfeukj] ds-r-v- o iz-la-] jk¡ph 06 Qjojh] 2019] ì’B la- 26&32-

	 fnus”k dqekj] J)k lqeu fot;] MkW-t; izdk”k ik.Ms;] MkW-deZohj tsuk rFkk MkW-vkyksd lgk; 
¼2019½A NRrhlx<+ esa vk/kqfud rduhdksa ds gLrkarj.k rFkk d`’kd dkS”ky izf”k{k.k ls dkslk 
mRiknu o`f) ls d`’kdksa dh vk; esa lEo`f)A jk’Vªh; jktHkk’kk rduhdh lsfeukj % rlj js”ke 
m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019- “kks/k&i= ladyu i`’B la- 87&91-
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	 iz”kkar dqekj dj o vyksd lgk; ¼2019½A oSKkfud fof/k ls e;wjHkat ftys esa Mkck f=izt ds cht 
dkslk mRiknu rFkk d̀’kd Lrj ij ykHknk;d vaMksRiknuA rlj js”ke m|ksx dk lexz fodkl] 
jk’Vªh; jktHkk’kk rduhdh lsfeukj] ds-r-v- o iz-la-] jk¡ph 06 Qjojh] 2019 ì’B la- 73&76-

	 lqjs”k jk;] t; izdk”k ik.Ms;] ,e-Mh-frokjh ,oa vkyksd lgk; ¼2019½A if”pe caxky jkT; esa 
m’.kdfVca/kh; rlj js”ke mRiknu ifjn`”;A jk’Vªh; jktHkk’kk rduhdh lsfeukj % rlj js”ke 
m|ksx dk lexz fodkl fnukad 06 Qjojh] 2019- i`’B la- 77&80-

	 A.K Sinha, J.P. Pandey, V. Mittal and S. Das (2018). Emerging technologies in tasar silk 
industry and prospective application in employment generation. In : International 
conference on emerging technologies, Systems and Applications 21-22nd April 2018 
organized by Jharkhand Rai University pp: 9.

	 G. P. Singh, M. Beg, J. Singh, J. P. Pandey, K. Jena and Alok Sahay (2019). Increasing 
productivity from disease management in tropical silkworm by consolidated method. In : 
Proceeding of National Official Language Technical Seminar “Composite Development of 
Tasar Silk Industry” organized on 6th February, 2019 at CTR&TI Ranchi pp: 43 – 47.

	 Giri, S., Das, S. and Sahay, A. (2019) Dynamics of copper content from soil to cocoon shell 
of tasar silkworm, Antheraea mylitta D. Research Papers abstracts on  The  6th Asia-Pacific 
Congress of Sericulture and Insect Biotechnology, 2-4 March 2019 at Mysore pp:122

	 Giri, S., Das, S., Dubey, O.P., Patro, P.C., Kumar, D. and Sahay, A. (2019) Tasar keetpalan 
prakshetron men varshaa jal sanrakshan evam swasthane mrida swasthya prabandhan ke 
sakaraatmak prabhav. National Rajbhasha Technical Seminar, 6th February2019, Book on 
research papers on Tasar Resham Udyog Kaa Samagra Vikas   pp: 33-36. 

	 J. P. Pandey, K. Jena, G. P. Singh and Alok Sahay (2019). Latest research to increase the 
productivity of silk and possibility of creating rural employment. In : Proceeding of 
National Official Language Technical Seminar “Composite Development of Tasar Silk 
Industry” organized on 6th February, 2019 at CTR&TI Ranchi pp: 63- 68.

	 J.P. Pandey, K. Jena, G.P Singh, Niranjan Kumar, A.K Sinha, Abhay K. Singh, Aruna 
Rani and Ravi Ranjan  (2018). Prelude isolation of bio-active useful-products from Tasar 
silk industry by-products and its harmony with nature. 13th Annual Event of National 
Environmentalists Association (National Conference on Harmony with Nature) organized 
during October 28-30, 2018 ABS- 195 pp: 52 – 53.

	 J.P. Pandey, K. Jena, G.P. Singh and A.K Sinha (2018). Emerging biotechnological 
technologies in tasar silk industry and its ensuing application. In: International conference 
on emerging technologies, Systems and Applications 21-22nd April 2018 organized by 
Jharkhand Rai University pp: 9.

	 Jitendra Singh, Vishal Mittal, G.P Singh and Niranjan Kumar (2018): “Directional approach: 
a new direction for monitoring and management of stem borer in tasar food plants” 
National conference on Harmony with Nature in Context of Biodiversity Conservation 
and Ecosystem Management, Organized by Dept. of Zoology, St.Xavier College, 
Ranchi – Jharkhand Oct, 28-30, 2018 pp: 51. 
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	 Jitendra Singh, Vishal Mittal, G.P Singh and Niranjan Kumar (2018) : Formulation and 
implementation of Neem based pesticide for management of bark eating caterpillar in tasar 
food plants,  In: National conference on Harmony with Nature in Context of Biodiversity 
Conservation and Ecosystem Management, Organized by Dept.of Zoology, St.Xavier 
College, Ranch – Jharkhand Oct, 28-30, 2018 pp 54. 

	 K. Jena, J. P. Pandey, R. Kumari, A. K. Sinha, V. P. Gupta, G. P. Singh and Alok Sahay (2019). 
Molecular analysis of sericin, external and internal layer of silk. In: Proceeding of National 
Official Language Technical Seminar “Composite Development of Tasar Silk Industry” 
organized on 6th February, 2019 at CTR&TI Ranchi pages 60 - 62.

	 Kar, P.K., Acharya, S., Nandi, D and Sahay, A. (2019). Status of wild Tasar silkworm in 
Mayurbhanj district of Odisha as revealed through GIS and RS. In: Sixth Asia-Pacific 
Congress of Sericulture and Insect Biotechnology, Mysore, 2 -4 March 2019.

	 M. M. Baig, DIG Prabhu, R.Ranjan, Manjappa, J.P. Pandey, G.P Singh & Niranjan Kumar 
(2018). Effect of antibiotics on the Tasar silkworm Antheraea mylitta drury fitness. 
Souvenir/ Abstracts Book 13th Annual Event of National Environmentalists Association 
(National Conference on Harmony with Nature) organized at  St. Xavier’s College Ranchi 
during October 28-30, ABS - 197 Page – 53.

	 T. Pandiaraj, Harendra Yadav, P.P. Srivastava and A.K. Sinha. (2018). Evaluation of Arjun 
accession (Terminalia arjuna) to drought tolerance for successful rearing of tasar silkworm. 
In: International Conference on Emerging Technologies, Systems and Applications was 
held on 21st & 22nd April 2018 in Jharkhand Rai University, Ranchi. 

	 T. Pandiaraj, Harendra Yadav, P.P. Srivastava and A.K. Sinha. (2018). Screening for Water 
Stress Tolerance in Arjun (Terminalia arjuna) Plant Using Physiological Traits Evaluated 
under Drought stress and Normal Condition. In: International Conference on Harmony 
with Nature in Context of Biodiversity Conservation & Ecosystem Management was held 
on 28–30 October 2018 in St. Xavier College Ranchi, Jharkhand.
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B. yksdfç; ys[k
POPULAR ARTICLES

	 J.P. Pandey, K. Jena, R. Kumari, G P. Singh and A. K.. Sinha (2018). Effective utility of 
various by-products of tropical tasar silk industry in the income enhancement of farmers. 
Reshamvani - 45-47: 14 – 16.

	 ftrsUnz flag] xtsUnz iky flag ,oa vthr dqekj flUgk ¼2018½ % rlj HkksT; ikS/kksa dh lqj{kk gsrq 
uhe vk/kkfjr dhVuk”kh rFkk izdk”k iziap dk iz;ksx % tSfod dhVikyu dh fn”kk esa ,d egRoiw.kZ 
dne] js”ke ok.kh] la;qDrkad&45&47] twu ¼ì’B la- 26&28½A 

	 ftrsUnz flag] xtsUnz iky flag] lquhrk eq[kthZ] Vh-ikf.M;kjkt ,oa vthr dqekj flUgk ¼2018½ % 
rlj HkksT; ikS/kksa vtqZu esa Nky Hk{kh dhV dh vkdzkedrk ,oa mldk izcU/ku] js”ke ok.kh] la;qDrk-
ad&45&47] twu ¼ì’B la- 17&21½A 

	 ftrsUnz flag] lquhrk eq[kthZ] nsctkuh Ms vkSj vthr dqekj flUgk ¼2018½ % rlj dhV ds ikS/kksa 
dk xkWy dhV ls cpko] [ksrh] vizSy] ¼ì’B la- 25&26½A 

iqLrd @ iqfLrdk @ Book @ Booklet

	 Rahul Chaubey, Jitendra Singh, Mohammed Muzeruddin Baig, and Amit Kumar (2019): 
“Recent Advancement and the Way Forward for Cordyceps”  Springer Book:  Recent 
Advancement in White Biotechnology through Fungi, Volume 2: Perspective for Value-
Added Products and Environments (Accepted). 

	 S. Vennila, Jitendra Singh, M,Srinivas Raw, M Prabhakar and V. Shridhar 2018: Impact 
of climate change on pest scenario in India, ICAR book: Handbook of Integrated Pest 
Management, pp ,219-226. 

fgUnh esa foLrkj cqysfVu @ Extension Bulletin in Hindi

	 fnus”k dqekj ,oa ,u-dqekj ¼2018½A rlj dh vk/kqfud rduhfd;k¡ % laf{kIr fooj.kA feV~Vh ls 
js”ke ifj;kstuk ds varxZr izdkf”kr ,l-ds-iVsy] lgk;d lapkyd js”ke] tkatxhj&pkEik ds 
foRrh; lg;ksx }kjk 2000 izfr;k¡A 

	 Sabale S.V, Bagade. A. P. Leaf surface Microbes (L.S.M), Jeevan Sudha, Depuratex, Tasar 
Silkworm Disease Management Module-A bilingual (Marathi and English) extension 
bulletin/ booklet.


