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yk[k dh xq.koÙkk ,oa lqj{kk vko';drk,a % 
piM+s dh [kir ij vlj
izk.kh ek=k ls mRiUu gksus okyk yk[k ,dek=k 
jky gS ,oa ns'k esa mRiknu gksus okyk yxHkx 
70» yk[k T;knkrj piM+s ds :i esa ;wjksih; ns'kksa 
lfgr fo'o ds fofHkUu Hkkxksa esa fu;kZr fd;k 
tkrk gSA o``gn {kerk ds lkFk izpwj mRiknu izkIRk 
djus okyk Hkkjr fo'o dk vxz.kh yk[k mRiknd 
gSA Hkkjr esa yxHkx chl gtkj Vu yk[k dk 

mRiknu gksrk gS] ftlls o"kZ esa #- 5]700 fefy;u fons'kh eqnzk dh vk; gksrh 
gSA yk[k mRiknu ls tqM+s yk[k dh [ksrh okys jkT;ksa ds ouksa ,oa mi ou 
{ks=kksa (oafpr ftyksa) ds U;wu lalk/u okys yksxksa] [kkldj tutkfr;ksa ds fy, 
iwjd vk; dk ;g ,d egRoiw.kZ lzksr gSA >kj[kaM] NÙkhlx<+] eè;izns'k] 
egkjk"Vª ,oa if'pe caxky izeq[k yk[k mRiknd jkT;ksa esa 'kkfey gSA 

izkÑfrd mRikn ,oa lqjf{kr gksus ds dkj.k yk[k dbZ ns'kksa esa [kk|] vkS"kf/ 
,oa lkSUn;Z izlk/u m|ksx esa eq[; :i ls iz;ksx gksrk gSA piM+s dks la;qDr 
jkT; vesfjdk ds [kk| ,oa vkS"kf/ iz'kklu (,iQ Mh ,) us th vkj , ,l 
ntkZ iznku fd;k gSA piM+s dks ;wjksih; la?k dh vuqefr izkIr [kk| la;ksth 
lwph esa Hkh bZ 904 ds :i esa lwfpc¼ fd;k gSA vkWLVªsfy;k] U;qthySaM] 
tkiku bR;kfn lfgr vU; ns'kksa us Hkh mlds mi;ksx dh vuqefr iznku dh gSA

gkykafd piM+s dh lqj{kk laca/h oÙkZeku le> vyx&vyx vof/ esa fofHkUu 
ns'kksa esa fd;s x;s i``Fkd vè;;uksa ij vk/kfjr gSA fu/kZfjr izksVksdkWy ds 
vuq:i lqj{kk vko';drkvksa laca/h foLr``r vè;;u vHkh rd ugha fd;k x;k 
gSA oÙkZeku esa ;wjksih;u [kk| lqj{kk izkf/dkj (bZ ,iQ ,l ,) ;wjksi esa [kk| 
la;ksth dh leh{kk dj jgh gS ,oa mUgksaus fo'ks"k fcUnqvksa ij vkadM+s ekaxs gaSA 
;wjksih; ;qfu;u dh ubZ lqj{kk vko';drk ds vuq:i] piM+s dks [kk| la;ksth 
lwph esa j[kus ds fy, bZ ,iQ , us th ,y ih izekf.kr iz;ksx'kkyk ls N% vks 
bZ lh Mh izksVksdkWy ds rgr (vkfFkZd lg;ksx ,oa fodkl laxBu] eq[;ky; 
isfjl] Úkal) tSls (I) lkekU; iztuu izn'kZu tk¡p ijh{k.k (vks bZ lh Mh 
ds vuqlkj) (II) pwgs es lc&Øksfud ekSf[kd fo"kk.kqrk (90 fnu) (vks bZ 
lh Mh 408 ds vuqlkj) (III) nks oa'k dk iztuu fo"kk.kqrk (pwgs) vks bZ lh 
Mh 416 ds vuqlkj) (IV) nks o"kZ dSalj laca/h vè;;u (pwgs@ekbl) (vks 
bZ lh Mh 451@453 ds vuqlkj) (V) fVjSVkstsfuflVh tk¡p (pwgs) vks bZ lh 
Mh 414 ds vuqlkj) ,oa (VI) vUr%ik=k Lruik;h dksf'kdk lw{e ukfHkdh; 
ijh{k.k (vks bZ lh Mh 487 ds vuqlkj) nh?kkZof/ fo"kk.kqrk vè;;u dh ekax 
dh gSA dsfj;k ySdk ls mRiUu ,p ,l 700 ds Js.kh dh Hkkjrh; yk[k dk 
mi;ksx laca/h vè;;u piM+k O;kikj la?k }kjk izk;ksftr fd;k tk jgk gSA 

Lac Quality and Safety Require-
ments : Implications on Shellac 
Consumption
Lac is the only natural resin of animal origin 
and about 70% of lac produced in the country 
is exported to different parts of the world 
including European countries, mostly in form 
of shellac. India is the leading producer of lac 
in the world with vast potential for achieving 
multifold production. India produces about 
twenty thousand tons of lac; earns foreign 

exchange of more than Rs. 5,700 million yearly from export of lac. It is 
a valuable subsidiary income source for resource constrained people, 
especially tribal, living in forest and sub-forest areas (disadvantaged 
districts) of the lac growing states are engaged in lac production. The 
major lac producing states includes Jharkhand, Chhattisgarh, Madhya 
Pradesh, Maharashtra and West Bengal.

Being a safe and natural product, lac finds major application 
in food, pharmaceutical and cosmetic industries in a number 
of countries. Shellac has GRAS status by the Food and Drug 
Administration (FDA), USA. Shellac is also listed as E904 in the 
Permitted Food Additives List of the European Union. Other 
countries with permitted use include Australia, New Zealand, 
Japan, etc. 

However, the present understanding of safety of shellac is mainly 
based on a number of scattered studies done at different periods 
of time in different countries. Comprehensive studies on full 
range of safety requirements as per specified protocols have 
not been done so far. European Food Safety Authority (EFSA) is 
currently reviewing all food additives in Europe for food safety 
and they have called for data on specific lines. As per new safety 
requirements of European Union to keep the shellac in food 
additive list, EFSA has called for long term toxicity studies as per 
six specific OECD (The Organisation for Economic Co-operation 
and Development, HQ Paris, France) protocols from GLP certified 
laboratory viz. (i) General Reproductive Performance Screening 
Test (as per OECD 421), (ii) Sub – chronic Oral toxicity in rat (90- 
Day) (as per OECD 408), (iii) Two Generation Reproductive Toxicity 
(Rats) (as per OECD 416), (iv) Two Year Carcinogenicity Study 
(Rats/ Mice) (as per OECD 451/453), (v) Teratogenicity Test (Rats) 
(As per OECD 414) and (vi) In-vitro Mammalian Cell Micronucleus 
Test (as per OECD 487). The study sponsored by shellac trade 
associations is underway, using Indian shellac derived from Kerria 
lacca, HS 700 K Grade.
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vuqla/kku dh miyfC/k;ka

Hkkjrh; yk[k dh iw.kZ lqj{kk ,d ckj LFkkfir gks tk,xh rks blls [kk| 
la;ksth ds :i esa fuokZ/ vuqeksnu izkIr gks tk,xk] tks fo'o Hkj esa Hkkjrh; 
piM+s ds iz;ksx ,oa [kir ds u;s }kj [kksysxkA mlls ekax esa c<+ksÙkjh gksxh 
,oa ns'k ds oafpr ftyksa esa fdlkuksa dks yk[k mRiknu ds ekè;e ls vk; 
esa c<+ksÙkjh djus dk csgrjhu lqvolj feysxkA ge tkurs gS fd [kk| lqj{kk 
Hkkstu dks laØe.k ls cpkus ds fy, rS;kjh] HkaMkj.k ,oa izca/u rFkk ;g 
lqfuf'pr djus ls tqM+k gS fd LokLF;iw.kZ Hkkstu gsrq gekjs [kkus es i;kZIr 
iks"kd rRo lqjf{kr gksA lkekU;r% m|ksx oSlh dPph lkexzh dks izkFkfedrk 
nsrs gSa] ftldh vkiwfrZ mfpr ewY; ij gks rFkk mldh xq.koÙkk fLFkj o Kkr 
gksA gkykafd bu ekunaMksa ds vuq:i miyC/ d``f=ke fodYi dHkh&dHkh 
izkd`frd mRiknksa ls csgrj gksrs gSa] ysfdu T;knkrj izkd`frd xksan ,oa jky esa 
dk;Zxr xq.k gksus ds dkj.k yxkrkj mi;ksx dh lqfo/k gksrh gS] tks d``f=ke 
lkexzh esa ugha gksrhA

xq.koÙkk dks cuk;s j[kuk ,oa mls vkSj Hkh csgrj cukus o lq/kj djus dh 
vko';drk dks udkjk ugha tk ldrkA izkd``frd jky ,oa xksan dh xq.koÙkk 
dbZ dkjdksa ij fuHkZj djrh gS% (A) ewyHkwr xq.k tSls vkuqoaf'kd dkj.k] 
tks eq[;r% xksan ,oa jky dh fof'k"V iztkfr dh mRifÙk ls fu/kZfjr gksrs gSa]  
(AA) tyok;q ,oa@;k e``nk laca/h dkjd dk xksan ,oa jky dh xq.koÙkk 
ij dqN izHkko iM+rk gS] ;|fi izHkko dh izd`fr ,oa nk;jk dk vHkh 
nLrkosthdj.k ugha fd;k x;k gS ,oa (AAA) dVkbZ] liQkbZ rFkk izca/u ds 
rjhds tSls ekuoh; dk;ksaZ ls Hkh xq.koÙkk ij cgqr izHkko iM+rk gSA

pwafd piM+k eq[; :i ls Hkkjr esa gh gksrk gS] o"kZ 2018 ds ckn bls [kk| vo;o 
ds :i esa iquiZathd̀̀r djkus esa foiQyrk ls piM+s dh ò̀f¼ nj ij foijhr izHkko 
iM+sxk ,oa piM+k mRikndksa dks fuf'pr :i ls dfBukbZ dk lkeuk djuk iM+sxkA 
[kk| ,oa vkS"kf/ m|ksx esa Hkfo"; esa piM+s dh [kir ubZ lqj{kk t:jrksa ds vuqlkj 
piM+k vè;;u ds fu"d"kksaZ ij fuHkZj djrh gSA gesa lqj{kk vè;;uksa ds fu"d"kZ ls 
gksus okyh fdlh Hkh ifjfLFkfr ds fy, rS;kj jguk gksxkA

(dsoy Ñ".k 'kekZ)

yk[k mRiknu
ifjikyd lq/kkj
yk[k dhV ds ykokZ ds fuxZeu dk vuqeku

 • mUur ,oa lVhd vuqeku ds fy, fofHkUu pj.kks a esa Hkq z.kh; fodkl 
ds lkFk&lkFk ihyk /Cck cuus rFkk ykokZ dh okLrfod mRifÙk dk 
lglaca/ LFkkfir fd;k x;kA 'kjndkyhu (vxguh) dqleh iztkfr 
dh iQly dh vof/ esa ihyk /Cck 
cuus ds vk/kj ij eknk dksf'kdkvksa 
ds N% fofHkUu pj.kks a (0]1]2]3]4 
,oa 5) dk lewg cuk;k x;kA ykokZ 
dh mRifÙk dk vkjaHk ,oa ihys /Ccs  
ds fofHkUu pj.kksa ds chp le; 
lapj.k laca/ esa dkiQh fHkUurk (fnuksa 
esaa) gSA fofHkUu pj.kksa esa ykokZ ds 
okLrfod fuxZeu esa yxus okys le; 
esa 0 ls 5 pj.kksa ds nkSjku (fp=k&1) 
22-00$6-98 ls 1-08$0-35 fnuksa dh 
fHkUurk ikbZ xbZA

(, eksgulqUnje ,oa dsoy Ñ".k 'kekZ)

Research Highlight

Once full safety is established for Indian shellac, it would lead 
to its unrestricted approval as food additive, opening up new 
applications and consumption opportunities for Indian shellac 
worldwide. It would lead to enhanced demand and provide 
greater opportunities for income to farmers through lac 
production in the disadvantaged districts of the country.  Food 
safety as we know is all about handling, storing and preparing 
food to prevent infection and help to make sure that our food 
keeps enough nutrients for us to have a healthy diet. Industry 
generally prefers raw materials which are of consistent and 
predictable quality with assured supply at reasonable prices. 
Though, the synthetic alternatives which meet these criteria are 
sometimes technically superior to the natural products, majority 
of the natural gums and resins enjoy continued use because they 
have functional properties which synthetics cannot match. 

The need to maintain quality or, better still, improve it cannot be 
over-emphasized. The quality of the NRGs depends on a number 
of factors: (i) the intrinsic properties, i.e., genetic factors which are 
determined mainly by the particular species from which the gum 
or resin is obtained, (ii) climatic and/or edaphic factors have some 
effect on gum and resin quality, although the nature and size of the 
effects are not well documented and (iii) the man-made effects like 
harvesting, cleaning and handling practices which have the greatest 
influence on quality.

Since shellac comes mainly from India, the failure to have shellac re-
registered after 2018 as a food ingredient will adversely impact the 
growth path for shellac and certainly cause additional hardship for 
the shellac producers. Future consumption of shellac in food and 
pharmaceutical industries is now hinged to the outcome of the shellac 
safety studies as per new safety requirements, therefore, we have to 
remain geared up for any eventuality arising out of the safety studies.

(KK Sharma)

Lac production
Host improvement
Forecasting of lac insect larval emergence

 • Different stages of yellow spot appearance with embryonic 
development and actual larval emergence were correlated 
for improved and accurate forecasting. Lac insect female cells 

were grouped into six different 
stages (Stage 0, 1,2, 3, 4 and 5) 
based on appearance of yellow 
spot during winter season (aghani 
2015-16) crop of kusmi strain. 
Time lag relation (in days) between 
initiation of larval emergence and 
different stages of yellow spots 
varied greatly. Number of days 
for actual larval emergence in 
different stages was 22.00 ± 6.98, 
15.62 ± 4.78, 12.84 ± 4.39, 3.25 ± 
1.12 and1.08 ± 0.35 days in stage 
0, 1,2, 3, 4 and 5 respectively. 
(Fig.1).
(A Mohanasundaram and KK Sharma)
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Fig. 1.  Forecasting of lac insect larval emergence during aghani 2015-16
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mRikndrk ,oa xq.koÙkk lq/kkj

dqlqe o``{k ¼,l vksfyvkslk½ ds 'kjhj fØ;k foKku ij yk[k 
dhV ds Hkkstu iku ls izsfjr ncko dk izHkko
 • ikS/ksa dh ifÙk;ksa ds dkcZfud vkWLeksykbV Lrj ij dqlqe (Lyhpsjk 
vksfyvkslk) ikS/ksa ij dqleh iztkfr ds Hkkjrh; yk[k dhV (dsfj;k 
ysdk dsj) ds Hkkstu xzg.k djus ds 
izHkko dks Kkr djus ds fy, ,d 
vè;;u fd;k x;kA blls irk pyrk 
gS fd fcuk yk[k lapkfjr o``{k dh 
rqyuk esa yk[k lapkfjr o``{k esa dqy 
ldZjk rFkk izksyhu va'k mPprj gksrk 
gSA ,slk yk[k dhV ds ifjikyd ikS/ksa 
ls yxkrkj Hkkstu xzg.k ds dkj.k izpwj 
e/qjl mRltZu gksrk gS ftlls ikS/ksa esa 
ueh ncko ds dkj.k yk[k dhV }kjk  
tSfod ncko gksrk gSA ;g n'kkZrk gS 
fd ikS/ksa dk ty va'k yk[k dhV ds 
jl pwlus ls cgqr vf/d izHkkfor 
gksrk gS] tks ikS/ksa dh iQwyh gqbZ voLFkk dks cuk, j[kus ds fy, dkcZfud 
vkWLeksykbV ds mPprj la'ys"k.k ds pyrs gksrk gSA

(oSHko Mh yksgksV ,oa T;ksfreZ; ?kks"k)

izlaLdj.k ,oa mRikn fodkl
vdsf'k;k fuyksfVdk xksan uewusa dh izfrftok.kq xfrfof/k
 • vdsf'k;k fuyksfVdk xksan uewuksa dh pkj izfr jksxk.kq vkS"k/ 
laosnu lanHkZ uLy (LVªsIVksdksdl feysjh ,l ,e&22] 
cSflyl ekbZD;ksMl ch&29&19&1] bZ- dksyhbZ&382] 
lYeksusYyk ,ckWVZl bZdkbZ&155) dk mi;ksx dj 
lar̀̀Ir tyh; ?kksy ,oa bFksukWfyd lkj esa jksxk.kq 
jks/h xfrfof/ ds fy, tk¡p dh x;hA 34 xzke 
ldkjkRed thok.kq (th ih ch) ,oa 63 xzke 
udkjkRed thok.kq (th ,u ch) ls lacaf/r 97 
Dyhfudy rFkk Ik;kZo.khZ; vkblksysV~~l ds izfr Hkh 
jksxk.kq jks/h xfrfof/ dh tk¡p dh xbZA fdlh xksan 
uewusa dks th ,u ch ds izfr laosnu'khy ugha ik;k 
x;k] tcfd vdsf'k;k fuyksfVdk ds nks xksan uewus ds 
bFksukWfyd lkj dks th ,u ch ds izfr laosnu'khy 
ik;k x;kA xksan uewuksa ds pkj lanHkksZa esa fdlh dks 
Hkh lar̀̀Ir tyh; ?kksy ds izfr laosnu'khy ugh ik;k 
x;kA 101 iz;klksa esa ls 49-5» nksuksa uewuksa ds izfr rFkk 
87-0» flizksÝyksDlklhu ds izfr laosnu'khy ik;s x,A

 flizksÝyksDlklhu ds izfr izfrjks/ th ,u ch  
(p 0.04) dh rqyuk esa th ih ch esa T;knk gksrk gSA 
laosnu'khy LVªsu ds fy, U;wure vojks/ lkanz.k (,e 
vkbZ lh) th ,u ch ds fy, 100 µg ls 1050 µg 
feyh rFkk th ih ch ds fy, 100 µg ls 640 µg 
FkhA lHkh izfrjks/h LVsªUl dk ,e vkbZ lh >2 ,e 
th@feyh (fp=k&3, ,oa 3ch) FkkA 

(egrkc t+kdjk flíhd+h ,oa ch vkj flag)

u;s xksan fu%lzko o``{k % lktk ¼VfeZusfydk 
VksesUVkslk½ dh igpku
 • lktk (VfeZusfydk VksesUVkslk) ftls ØksdksMk;y ckdZ 
Vªh ds uke ls tkuk tkrk gS] eè;izns'k] NÙkhlx<+ ,oa  

Productivity and quality improvement

Influence of lac insect feeding induced stress on 
physiology of Kusum (S. oleosa) tree

 • A study was initiated on Kusum (Schleichera oleosa) plant 
to find out the feeding effect of kusmi strain of Indian lac 
insect (Kerria lacca Kerr) on organic osmolytes level in the 

plant leaves. It was observed 
that the lac inoculated tree 
showed higher content of proline 
and total sugar in leaves than 
the tree with no lac inoculation. 
This is due to continuous feeding 
of lac insect on host plants and 
profuse honey dew secretion by 
lac insect that imposes biotic 
stress leading to moisture stress 
inside the plants. This shows 
that water content in the plant is 
highly influenced by sap sucking 

insects which triggers the higher synthesis of organic 
osmolytes to maintain the turgid condition of the plant.

(VD Lohot and J Ghosh)

Processing and product development
Antibacterial activity of Acacia nilotica gum samples

 • Acacia nilotica gum samples,  were screened for antimicrobial 
activity in their saturated aqueous solutions 
and ethanolic extracts using four antimicrobial-
drug-sensitive reference strains (Streptococcus 
milleri SM-22; Bacillus mycoides B29-19-1; E. 
coli E-382; Salmonella abortus equi E-155). 
Antimicrobial activity was also tested against 97 
clinical and environmental isolates belonging to 
34 Gram positive bacteria (GPB) and 63 Gram 
negative bacteria (GNB). None of the two GNB 
reference strains was sensitive to any of the gum 
samples while two of the GPB reference strains 
were sensitive to ethanolic extract of A. nilotica 
gum samples. None of the four reference strain 
was sensitive to saturated aqueous solution of 
the gum samples. Out of the 101 strains, 49.5% 
were sensitive to both the gum samples and 
87.1% to ciprofloxacin disks.

Ciprofloxacin resistance was more common in 
GPB than GNB (p 0.04). Minimum Inhibitory 
Concentration (MIC) for sensitive strains ranged 
between 100 µg to 1250 µg/ml for GNBs and 
100 µg to 640 µg for GPBs. All resistant strains 
had MIC >2mg/ ml (Fig. 3a & b).

(MZ Siddiqui and BR Singh)

Fig. 2. Total sugar and proline accumulation in leaves of Kusum during lac insect feeding

Fig.3a: Determination of MIC of ethanolic 
extract of Acacia nilotica gum for a Escherichia  
coli strain

(MIC of the strain was 1250 µg), the centre 
well is control negative filled with only DMSO 
while periphery wells contain the extract in 
DMSO (50 µl) [Clock wise 5 mg, 2.5 mg, 1.25 
mg, 640 µg, 500 µg, 400 µg, 200 µg, 100 µg].

Fig. 3b: Determination of MIC of ethanolic 
extract of Acacia nilotica gum for a 
Staphylococcus aureus strain

(MIC of the strain was 100 µg), the centre well 
is  control negative filled with only DMSO while 
periphery wells contain the extract in DMSO (50 
µl) [Anti-clock wise 5 mg, 2.5 mg, 1.25 mg, 640 µg, 
500 µg, 400 µg, 200, 100 µg].

Saja (Terminalia tomentosa) : A newly 
identified gum exuding tree

 • Saja (Terminalia tomentosa) known as 
‘Crocodile bark tree' is commonly found in dry 
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dsUnzh; Hkkjr ds 'kq"d ,oa i.kZikrh taxyksa esa ik;k 
tkrk gSA lktk o``{k ds u;s izjksg ls xksan dh cwansa 
dkiQh fudyrh gSa] ftls LFkkuh; yksx yLlk dgrs gSaA

 Lkktk ds ikS/ksa ls fo'ks"k :Ik ls u, Vhyjksa ls 
fudyus okyh xksan dh cwanksa dks gkFk ls ,df=kr 
fd;k tkrk gS rFkk LFkkuh; foØsrkvksa dks csp fn;k 
tkrk gSA lktk xksan T;knkrj ikjn'khZ rFkk lisQn ls 
ihys jax dk gksrk gS ,oa [kk| ds :Ik esa mi;ksx 
fd;k tkrk gSA cktkj esa bldh ekax ,oa vPNh 
dher ds dkj.k ;g LFkkuh; xzkeh.kksa ,oa fdlkuksa 
dh vkthfodk dk vPNk lzksr cu x;k gSA laLFkku 
ds oSKkfudksa }kjk gky esa fd;s x;s dsUnzh; Hkkjr ds losZ rFkk xksan ds 
LFkkuh; O;kikfj;ksa@laxzgdrkZvksa ls lktk xksan ds ckjs esa tkudkjh izkIr dh 
xbZ rFkk lEiw.kZ o``{k ds lHkh Hkkxksa tSls o``{k] ifÙk;ka@ruk] xksan fu%lzko] 
iQy] cht bR;kfn ds iQksVks fy, x, (fp=k&4)A eè;izns'k ds ckyk ?kkV 
ds fudV okjklsouh xzke esa 3 ebZ 2016 dks fu"d"kZ.k@laxzg.k gsrq xksan 
fudkyus dh rduhd dk iz{ks=k izn'kZu fd;k x;k] ftlesa efgykvksa lesr 
yxHkx 40 fdlkuksa us Hkkx fy;kA 

(uUn fd'kksj Bksacjs ,oa jktdqekj ;ksxh)

>haxu ¼ySfu;k dksjkseaMsfydk½ xksan dk fMQsjsaf'k;y LdSfuax 
dSyksjhesVªh fo'ys"k.k
 • >hxau xksan ds vkdkjghu y{k.kksa dh tk¡p 
ds fy, fMisQjsaf'k;y LdSfuax dSyksjheSVªh 
(Mh ,l lh) fo'ys"k.k fd;k x;kA 
>haxu xksan ds fofHkUu Jsf.k;ksa ds Mh ,l 
lh LisDVªk ls foLr``r ds ,l dk irk 
pyrk gS] tks xksan dh vkdkjghu izo``fr 
dks n'kkZrk gSA >haxu xksan&A] AA ,oa 
AAA Js.kh dk Vh th (Xykl ifjoÙkZu) 
Øe'k% 87-82ñls-] 88-25ñls- ,oa 
90-65ñls- ik;k x;k (fp=k&5)A

(lh ,p tke[kksdkbZ ekrs ,oa uUn fd'kksj Bksacjs)

pkSjh ds mRiknu esa lksMs dk izHkko

 • pkSjh ds mRiknu esa lksMs ds izHkko dks tkuus ds fy, dqleh ;f"Vyk[k ls 
lesfdr y?kqLrjh; yk[k izlaLdj.k bZdkbZ 
}kjk lksMk ds fofHkUu mipkj (tSls 0-0] 
0-1] 0-2125 ,oa 0-425%) ds lkFk pkSjh 
dk fuekZ.k fd;k x;kA lksMs ds fofHkUu 
mipkj ds lkFk rS;kj dqleh ;f"Vyk[k ds 
vkSlr otu dk 71-48 ,oa 69-37% ds 
chp (fp=k&6) pkSjh jgkA

 blls irk pyrk gS fd 0-2125% 
(;f"Vyk[k ds otu dk) lksMk feykus ls 
dqleh pkSjh ds mRiknu esa yxHkx 2-0% 

dh deh vkrh gSA

(lrh'k pUnz 'kekZ] lat; dqekj ikaMs; ,oa fujatu izlkn)

 • Differential Scanning Calorimetry 
(DSC) analysis was done to check 
the amorphous char character 
of jhingan gum. DSC spectra of 
different grades of jhingan gum 
revealed  broad peaks showing 
amorphous nature of the gum. The 
Tg (glass transition) was found to 
be at 87.82°C, 88.25°C and 90.65°C 
for jhingan gum grade I, II and III 
respectively (Fig. 5).

and deciduous forests of Madhya Pradesh, 
Chhattisgarh and Central India. The young 
shoots of saja tree extensively produce gum 
tears, which are locally known as ‘Lasa’. The 
gum tears especially from new tillers of saja 
plants are handpicked and sold to the local 
dealers. Saja gum is mostly transparent, 
white to pale yellow colored and is used 
for edible purposes.  Due to its demand 
in market and good price, it has become 
a decent source of livelihood to the local 
villagers and farmers. In the recent survey of 

Central India by the scientists of the Institute, information on 
saja gum was obtained from local gum dealers/collectors and 
photographs of different plant parts such as whole tree, leaves, 
trunk, gum exudates, fruits, seeds etc. were taken (Fig. 4). A 
field demonstration on ‘gum inducer technique’ for tapping of 
this tree was also arranged on 3rd May, 2016 at the Waraseoni 
village, near Balaghat (Madhya Pradesh), in which about 40 
farmers including females took part.

(N Thombare and RK Yogi)

Differential Scanning Calorimetry of Jhingan gum 
(Lannea coromandelica)

Effect of soda on yield of seedlac
 • Seedlac was manufactured from kusmi sticklac using integrated 

small scale lac processing unit with 
different treatment of soda addition 
(i.e. 0.0, 0.1, 0.2125 and 0.425%) to 
know the effect of soda on yield 
of seedlac. Mean seedlac yield 
with different treatments of soda 
addition ranges between 71.48 and 
69.37% by weight of kusmi sticklac 
(Fig. 6).

 It was revealed that percentage of 
soda addition beyond 0.2125% (by 
weight of sticklac) reduced yield of 
kusmi seedlac by 2.0%. 

(SC Sharma, SK Pandey and N Prasad)

Fig. 4 Different plant parts and gum exudates of saja tree

Fig. 5 DSC spectra of Jhingan gum

Fig. 6 Effect of soda on yield of seedlac

(Ch. Jamkhokai Mate and Nandkishore Thombare)
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fofHkUu e'khuksa ds ek/;e ls fufeZr pkSjh dk jax laca/kh 
ekunaM
 • gaVj dSyksjhfeVj dk mi;ksx dj lesfdr y?kq Lrjh; yk[k izlaLdj.k 
bZdkbZ (vkbZ ,l ,l ,y ih ;q) ,oa y?kq Lrjh; yk[k izlaLdj.k bZdkbZ 
(,l ,l ,y ih ;q) ds }kjk dqleh 
;f"Vyk[k ls fufeZr pkSjh ds jax ekunaMksa 
¹gYdkiu (,y)] ykfyek (,) ,oa 
ihykiu (ch)º] dk fu/kZj.k fd;k x;kA 
,l ,l ,y ih ;q ds }kjk fufeZr pkSjh dh 
rqyuk esa vkb ,l ,l ,y ih ;q ls fufeZr 
pkSjh es gYdkiu (,y)] ykfyek (,) ,oa 
ihykiu (,y) eku iz'kaluh; rFkk mPprj 
ns[kk x;k (fp=k&7 , ,oa ch)A

(lrh'k pUnz 'kekZ] lat; dqekj ikaMs; ,oa fujatu izlkn)

:ikarfjr iSdsftax }kjk djk;k xksan esa fM,flVkbys'ku fu;a=.k
 • djk;k xksan (th ds) ds 50&50 xzke ds uewuksa dks fuEu ?kUkRo dh ikWyh bfFkyhu 
(,y Mh ih bZ)] mPp ?kuRo ikWyh bfFkyhu  
(,p Mh ih bZ) ,ywfefu;e ijr okys ikWyh  
bfFkyhu (,p lh ih) ,oa ikWyh izksfiyhu 
(ih ih) fiQYe esa lkekU; lhy ds vUnj 
ukbVªkstu Hkjs fuokZr iSdsftax esa iSd fd;k x;k  
(fp=k&8) rFkk lkekU; ,oa BaMh voLFkkvksa esa  
j[kk x;kA ,d eghus ds HkaMkj.k ds i'pkr~~ 
ok"Ik'khy vEy (ekl izfr'kr) ,oa iQwyus 
laca/h xq.kksa dk fo'ys"k.k fd;k x;kA

 HkaMkj.k fd;s x, djk;k xksan ds uewuksa dk 
ok"i'khy vEy (ekl ds vUrxZr izfr'kr) 
,oa iQwyus ds xq.kksa tSls ekunaMksa ds fu/kZj.k 
ds fy, fo'ys"k.k fd;k x;kA fiQYe ds lkekU; lhy ds lkFk BaMh voLFkk esa 
j[ks uewuksa ds vEyeku dh rqyuk djus ij vU; mipkjksa esa ,y Mh ih bZ] ,p 
Mh ih bZ] , lh ih ,oa ih ih dk mPpre eku fn[krk gS] tcfd ukbZVªkstu 
ls Hkjs fuokZr iSd esa BaMh voLFkk esa j[ks uewus dk iQwyus laca/h lwpdkad esa] 
vU; mipkjksa dh rqyuk esa mPprj eku dk irk pyrk gSA

(lat; JhokLro] v.kZo jk; pkS/qjh ,oa lrh'k panz 'kekZ)

Xokj xksan O;qRiUu ds HkkSfrd jlk;fud xq.kksa dh rqyuk
 • Xokj xksan ds ,uvkW;fud (dkWckZDlhfeFkkbZy)] ukWu&vkW;fud 
(gkbZMªkWDlhizksikbZy) ,oa dSVk;kfud (gkbZMªkWDlhizksikbZy Vªkbveksfu;e 
DyksjkbM) O;qRiUuksa dks v¼Z&'kq"d xSj tyh; fof/ ls la'ysf"kr fd;k 
x;k] ftlesa dkcZfud foyk;dksa dk U;wure mi;ksx fd;k x;kA Xokj 
xksan O;qRiUuksa dh rS;kjh ,oa izfrfØ;k voLFkk dh fof/ dks vuqdwy 
fd;k x;kA la'ysf"kr Xokj xksan ds HkkSfrd&jlk;fud xq.kksa dh ewy 
Xokj xksan (lkj.kh&A) ls rqyuk dh xbZA ewy Xokj xksan dh rqyuk esa 
O;qRiUu Xokj xksan dh ?kqyu'khyrk] ?kksy Li"Vrk ,oa rki LFkkf;Ro tSls 
HkkSfrd&jlk;fud xq.kksa esa Li"V lq/kj ds ladsr feyrs gSaA

 ijEijkxr Ñf=ke la'ys"k.k izfØ;k dh rqyuk esa dkWckZDlhfeFkkbZy O;qRiUu 
dh rS;kjh dh :ikUrfjr fof/ ds ykxr fo'ys"k.k ls 30% de O;; dk 
vuqeku yxk;k x;k gSA mijksDr ds vfrfjDr :ikUrfjr izfØ;k ykHknk;d 
gSa] D;ksafd bleas dkcZfud foyk;d dk U;wure mi;ksx gS] ftlls ;g 
izfØ;k Ik;kZoj.k ds T;knk vuqdwy gSA

Colour parameters of seedlac manufactured through 
different machines

 • Color parameters [lightness (L), redness (a) and yellowness 
(b)] of seedlac manufactured from kusmi sticklac through 

Integrated Small Scale Lac 
Processing Unit (ISSLPU) and 
Small Scale Lac Processing Unit 
(SSLPU) were determined using 
Hunter’s Colorimeter. Seedlac 
manufactured through ISSLPU 
showed appreciable higher 
lightness (L), redness (a) and 
yellowness (b) values compared 
to seedlac manufactured through 
SSLPU  (Fig. 7a & b).

(SC Sharma, SK Pandey and N Prasad)

Control of deacetylation in gum karaya through modified packaging
 • The samples of gum karaya (GK) each weighing 50 g, were 

packed in Low Density Poly Ethylene 
(LDPE), High Density Poly Ethylene 
(HDPE), Aluminium Coated Poly 
Ethylene (ACP) and Poly Propylene 
(PP) films with normal sealing, 
and with nitrogen filled vacuum 
packaging (Fig. 8) and kept in 
ambient and cold conditions.

The analysis of the stored GK 
samples was carried out for the 
determination of parameters 
like volatile acid (percent by 

mass) and swelling property. On comparing the acid value of 
samples stored in cold conditions with normal sealing of the 
films LDPE, HDPE, ACP and PP, showed highest value among 
the other treatments whereas the swelling index for samples 
kept at cold condition with nitrogen filled vacuum packaging 
revealed higher value as compared to other treatment.

(S Srivasatava, A Roy Chowdhury and SC Sharma)

Comparison of physico-chemical properties of guar gum derivative 
 • The anionic (carboxymethyl), non-ionic (Hydroxypropyl) and 

cationic (Hydroxypropyl triammonium chloride) derivatives of 
guar gum  were synthesized by semi-dry and non-aqueous method 
which involves minimum use of organic solvent. The method of 
preparation and reaction condition of guar gum derivatives was 
optimized. Physico-chemical properties of synthesized guar gum 
derivatives were compared with native guar gum (Table-I). The 
physico-chemical comparison of derivative clearly indicated the 
improvement of the properties like solubility, solution clarity and 
thermostability than native guar.

 The cost analysis of modified method of preparation of 
caroboxymethyl derivative is estimated to be 30% lower in 
comparison to the conventional synthetic process. In addition to 
the above modified process is also advantageous as it involves the 
minimum use of organic solvent which makes the process more eco-
friendly. 

Fig 8. Gum karaya samples packed in LDPE, HDPE, ACP and PP film were 
analysed after one month of storage

Fig.  7 Manufactured Seedlac  
(a) Seedlac obtained through ISSLPU    (b) Seedlac obtained through SSLPU
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izkS|ksfxdh gLrkarj.k Transfer of Technology

Lkkj.kh&A % Xokj xksan O;qRiUu dk HkkSfrd jlk;fud vfHky{k.k 
o.kZu

HkkSfrd 
jlk;fud 
ekunaM

Xokj xksan dkWckZDlh& 
feFkkbZy Xokj 
xksan O;qRiUu

gkbZMªkWDlh& 
izksikbZy Xokj 
xksan O;qRiUu

dSVk;fud 
Xokj xksan 
O;qRiUu

?kqyu'khyrk vklkuh ls 
?kqyu'khy 
ugha

dkiQh lq/kj Lkq/kj ,oa 
vYdksgy rFkk 
yo.k ?kksy esa Hkh 
?kqyu'khy

lkekU;  
lq/kj

Tky;kstu 
le;

vf/d cgqr de lkekU; de

';kurk Ckgqr 
vf/d 
';kurk

lkekU; ';kurk U;qu ';kurk 
ysfdu lkanz.k ds 
lkFk ?kkrkadh o``f¼

lkekU; 
';kurk

?kksy dh 
Li"Vrk

vLi"V Ckgqr vPNk lkekU; Ckgqr vPNk

Rkki&LFkkf;Ro detksj ewy Xokj ls 
de

Li"V :Ik ls 
T;knk

FkksM+k lq/kj

(v.kZo jk; pkS/qjh] lat; JhokLro ,oa uUn fd'kksj Bksacjs)

ckSf)d lEink
isVsUV dh LohÑfr
 • Hkkjrh; isVsUV dk;kZy;] dksydkrk }kjk ^^yk[k ekse ikWyhdkslksukWy&,d 
izkÑfrd ikS/k o``f¼ fu;ked** dk vkSicfU/d isVsUV vkosnu Lohdkj dj 
fy;k x;k gSA vkcafVr isVsUV l[;k 1&201631013579 gSA

'kS{kf.kd ,oa {kerk fuekZ.k dk;ZØe

dzz-
la-

Ikzf'k{k.k dk;ZØe dk 
uke

vof/ ikB~~;Øeksa @ 
f'kfojksa dh 

la[;k

izzfrHkkfx;ksa 
dh la[;k

1- Ykk[k dh oSKkfud fof/ ls 
[ksrh ij izf'k{kd izf'k{k.k 
dk;ZØe 

,d 
lIrkg

04 124

2- Ykk[k dh oSKkfud [ksrh] 
izlaLdj.k ,oa mi;ksx ij 
d``"kd izf'k{k.k dk;ZØe 

,d 
lIrkg

07 197

3- Ykk[k dh [ksrh dk 
izksRlkgu@iwjd iz{ks=k izf'k{k.k 
dk;ZØe 

1&2 fnu 02 57

4- Ykk[k dh [ksrh dk ifjlj 
esa ,d fnolh; vfHkfoU;kl 
dk;ZØe 

,d fnu 05 201

5- Ykk[k dh oSKkfud [ksrh ij 
Ikz{ks=k izf'k{k.k dk;ZØe 

,d fnu 01 84

Table -1 : Physico-chemical characrerization of guar 
gum derivatives

Physico-
chemical  
parameters

Guar 
Gum

Carboxy-
methyl GG 
derivative

Hydroxy-propyl 
GG derivative 

Cationic GG 
derivative

Solubility Not 
easily 
soluble

Highly 
improves

Improves and 
soluble also in 
alcohol and salt  
solution

Moderately 
improves

Hydration 
time

More Very less Moderate Less

Viscosity Very 
high 
viscosity

Moderate 
viscosity

Low viscosity 
but increases 
exponentially with 
concentration

Moderate 
viscosity

Solution 
clarity

Opaque Very good Moderate Very  good

Thermo- 
stability

Poor Less than 
native guar

Significantly high Slightly 
improves

(A Roy Chowdhury, S Srivastava and Nandkishore Thombare)

Intellectual property
Patent granted

 • Provisional Patent Application on ‘Lac wax policosanol – a natural 
plant growth regulator’ has been accepted by Indian Patent 
Office, Kolkata. The patent application number has been allotted 
as 1-201631013579.

Education and capacity building programmes

Sl.
No.

Name of training 
programme

Duration No. of 
courses 
/camps

No. of 
parti-

cipants

1. Trainer’s training 
programme on scientific 
methods of lac cultivation 

One 
week

 04  124

2. Farmer's training 
programme on scientific 
methods of lac cultivation, 
processing and utilization

 One 
week

 07  197

3. On farm motivational/
supplementary training 
programme on scientific 
lac cultivation

1-2 days  02  57

4. In-campus orientation 
programme on scientific 
lac cultivation  

One day  05 201 

5. On-farm training 
programme on scientific 
lac cultivation

One day 01 84
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6- Ykk[k dh [ksrh ij fdlku 
xks"Bh@dk;Z'kkyk@'kS{kf.kd 
dk;ZØe 

,d fnu 02 776

7- izn'kZuh@fdlku esyk esa 
lgHkkfxrk 

,d fnu 02 506

;ksx 23 1945

(vfuy dqekj tk;loky)

LoPN Hkkjr vfHk;ku&lg&fdlku xks"Bh
 • jk¡ph ds vuxM+k iz[kaM ds lkjteMhg xk¡o esa fnukad&30-05-2016 
dks LoPN Hkkjr vfHk;ku&lg&fdlku xks"Bh dk vk;kstu fd;k x;kA 
lkjteMhg ,oa vkl&ikl ds xk¡o ds fdlku dk;ZØe esa mifLFkr FksA 
MkW- dsoy d``".k 'kekZ] funs'kd_ MkW vkyksd dqekj] ofj- oSKkfud_ MkW- 
lrh'k pUnz 'kekZ] oSKkfud_ Jh fnyhi dqekj flag] ofj- rd- vf/dkjh ds 
lkFk MkW- jkts'k dqekj] fo"k; oLrq fo'ks"kK] jk¡ph us fdlku xks"Bh esa Hkkx 
fy;kA fo'ks"kKksa }kjk yk[k dh oSKkfud [ksrh ,oa izlaLdj.k ds ekè;e 
ls ewY;o¼Zu ds ckjs esa crk;k x;kA yk[k mRikndksa us yk[k dh [ksrh esa 
vkus okyh leL;kvksa dks mBk;k rFkk mUgksaus o"kkZ ½rq esa ckxku yxkus ds 
fy, yk[k ifjikyd ikS/ksa ds fcpM+s miyC/ djkus dk vuqjks/ fd;kA 
muds }kjk mBkbZ xbZ leL;kvksa dk laLFkku ds fo'ks"kKksa }kjk lek/ku fd;k 

x;kA dk;ZØe eas vè;{kh; Hkk"k.k nsrs gq, Hkkd``vuqi&Hkk-izk-jk-xksaa-la-] jk¡ph 
ds funs'kd MkW- dsoy Ñ".k 'kekZ us vius nSfud thou esa LoPN Hkkjr 
vfHk;ku dh egÙkk ij è;ku dsfUnzr fd;k rFkk yk[k dh oSKkfud [ksrh 
dks viukus ij tksj fn;k] lkFk gh izxfr'khy Ñ"kdksa dks yk[k ifjikydksa 
ds 300 ikS/s iznku djus dk vk'oklu fn;kA

(vkyksd dqekj)

vuqla/kku vkys[k
 • ljdkj ih lh] lkgq ;w] foa'kh ih ds ,oa uk;d ,u A 2016A biQsDV 
vkWiQ osftVscYl xEl vkWu izkWDlhesV] iQaD'kuy] vkWfIVdy ,UM lasljh 
,VªhC;wV~~l vkWiQ dSVfiQ'k uxsV~~l M;wfjax fpYM LVksjst A ,f'k;u tuZy 
vkWiQ Ms;jh ,UM iQwM fjlpZ] 35(2)%130&136 A

6. Participation in Kisan 
Gosthi/Workshop/ 
Educational programme 
on lac cultivation

---   02               776

7. Participation in Exhibition/
Kisan Mela

---   02 506 

Total  23  1945

 (AK Jaiswal)

Swachh Bharat Abhiyan-cum-Kisan Gosthi
 • Swachh Bharat Abhiyan-cum-Kisan Gosthi was organized 

at Sarjamdih village, Block-Angada, District-Ranchi on 
30.05.2016. Farmers of Sarjamdih and surrounding villages 
participated in Kisan Gosthi. A team consisting of Dr KK 
Sharma, Director; Dr Alok Kumar, Sr. Scientist;  Dr SC Sharma, 
Scientist;  Sri DK Singh, STO along with Dr Rajesh Kumar, 
SMS, KVK Ranchi took part in the Kisan Gosthi.  Scientific 
lac cultivation and value addition of lac through processing 
were explained by the experts. Lac growers raised the 
problems faced during lac cultivation and also requested to 
provide the lac host saplings for plantation in rainy season. 
The problems raised by them were resolved by the experts 
of the Institute. Chairing the programme, Dr KK Sharma, 

Director, ICAR-IINRG, Ranchi, in his speech emphasized 
upon the importance of Swachh Bharat Abhiyan in our day 
to day life and stressed the need of scientific lac cultivation 
as well. He also assured for providing 300 lac host plants to 
the potential farmers.

(Alok Kumar)

Research articles
 • Sarkar PC, Sahu U, Binsi PK and Nayak N. 2016. Effect of vegetables 

gums on proximate, functional, optical and sensory attributes of 
catfish nuggets during chilled storage. Asian J Dairy & Food Res, 
35(2):130–136.

dk;ZØe esa mifLFkr Ñ"kd dk;ZØe dks lEcksf/r djrs funs'kd

vk;kstu Events

izdk'ku ,oa izpkj Publication and Publicity
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 • valkjh ,e ,iQ ,oa dqekjh ,u A 2016A eksfMfiQds'ku vkWiQ 'ksysd 
foFk eykekbu ,UM biksDlh jsftUl A ,f'k;k iSflfiQd dksfVax tuZy] 
29(2)%27&30 A

 • ;ksxh vkj ds] flag vkj ds] HkV~Vkpk;Z ,] tk;loky , ds ,oa dqekj , A  
2016A djsUV lhusfjvks ,.M U;w ikWfylh bUVjosa'kUl bu ySd lsDVjA 
>kj[k.M tuZy vkWiQ Mso- ,.M eSustesaV LVMht] 14(1)%6903&6918 A

laLFkku ds izdk'ku
 • izkÑfrd jky ,oa xksan] HkkÑvuqi&Hkk-izk-jk-xksa-la-] lekpkj if=kdk] 
tuojh&ekpZ 2016] 20(A)] i``"Bksa dh la[;k&12 A

 • HkkÑvuqi&Hkk-izk-jk-xksa-la- okf"kZd fjiksVZ] i``"Bksa dh la[;k&152 A

 • ySd bUlsDV ,UM ,lksfl,VsM iQkWuk&v izSfDVdy eSuqvy] Vsduhdy 
cqysVhu] i``"Bksa dh la[;k&48 A eksgulqUnje ,] eksuksczqYykg eks] 'kekZ ds 
ds] eh.kk ,l lh ,oa jef.k vkj A

 • Ansari M F and Kumari N. 2016. Modification of shellac with 
melamine and epoxy resins. Asia Pacific Coatings Journal, 29 (2): 
27-30.

 • Yogi R K, Singh R K, Bhattacharya A, Jaiswal A K and Kumar A. 
2016 . Current scenario and new policy intervention in lac sector. 
Jharkhand J Dev & Mgmt studies, 14(1):6903-6918.

Institute publications
 • Natural Resins and Gums, ICAR-IINRG Newsletter, January-March 

2016, 20(1), 12pp.

 • ICAR-IINRG Annual Report, 152 pp.

 • Lac Insect and Associated Fauna - A Practical Manual, Technical 
bulletin, 48 pp. Mohanasundaram  A, Monobrullah Md, Sharma K 
K, Meena SC and Ramani R.
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lsok esa]@To,

fofo/k Miscellanea

ladyu] laiknu ,oa fuekZ.k
 MkW egrkc t+kdjk flíhd+h
 MkW jkt dqekj ;ksxh 
 MkW f'kjkt lyhe HkV~V
 MkW vats'k dqekj

vuqokn
 MkW vats'k dqekj

Nk;k fp=
 Jh jes'k izlkn JhokLro

izdk'kd  
 MkW dsoy Ñ".k 'kekZ
 funs'kd 

 HkkÑvuqi&Hkkjrh; izkÑfrd jky ,oa 
xksan laLFkku] ukedqe] jk¡ph&834 010 
>kj[k.M

nwjHkk"k  % 0651&2261156 ¼funs'kd½
QSDl % 0651&2260202
bZ&esy % iinrg@ilri.ernet.in
 % director.iinrg@gmail.com
lEidZ djas  %  http://ilri.ernet.in

lsokfuo``fr
 • Jh fouksn dqekj] rduhdh 
vf/dkjh (iQhYM@iQkeZ) 
fnukad 30-4-2016 A

 • Jh f'kf'ky dqekj 
frdhZ] rduhdh lgk;d 
(iz;ksx'kkyk) fnukad  
30-4-2016 A

 • Jh jes'k izlkn JhokLro] 
rduhdh vf/dkjh 
(iQksVksxzkiQh) fnukad  
31-5-2016 A

Retirement   
 • Sri Binod Kumar, 

Technical Officer (Field/ 
Farm) on 30.04.2016.

 • Sri Shishil Kumar Tirkey, 
Technical Assistant 
(Lab.) on 30.04.2016.

 • Sri Ramesh Prasad 
Srivastava, Technical 
Officer (Photography) 
on 31.05.2016.

Joining
 • Dr KK Sharma, Head, Lac Production Division took over 

as regular Director, ICAR-IINRG  on 12.04.2016.

Transfer
 • Sri GC Joshi, F&AO from ICAR-IINRG, Ranchi to ICAR-IVRI, 

Izatnagar on 31.05.2016.

inHkkj xzg.k
 • MkW dsoy Ñ".k 'kekZ] vè;{k] yk[k mRiknu foHkkx us fnukad 
12-4-2016 dks Hkkd̀̀vuqi&Hkk-izk-jk-xksa-la- ds fu;fer funs'kd ds :Ik 
esa inHkkj xzg.k fd;kA

LFkkukUrj.k
 • Jh fxjh'k pUnz tks'kh] foÙk o ys[kk vf/dkjh dk fnukad&31-5-2016 dks 
HkkÑvuqi&Hkk-izk-jk-xksa-la-] jk¡ph ls HkkÑvuqi&Hkk- Ik'kq fpfdRlk vuq-la-] 
bTtruxj] cjsyh LFkkukUrj.k fd;k x;kA
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