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funs'kd dh dye ls From Director's Desk
Lac insect – host plant interaction: practical 
implications

Synergistic system of insect plant interaction 
has been exploited for many purposes. The 
interaction whether herbivory or insect-
plant mutualism including pollination are 
best understood only when the implications 
of biochemical events and its physiological 
role is understood. The concept becomes 
more important when the interaction results 

in an economic gain for the mankind. Many currently available 
pharmaceuticals including opium, aspirin, cocaine, and atropine are 
derived from the secondary metabolites of plants which are used 
to protect themselves from herbivores. The concept of biological 
control agents in pest control wherein use of repellent companion 
planting, defensive live fencing, and ‘obstructive-repellent’ inter-
planting are making use of those compounds synthesised by plants 
as a defensive measures to act against its insect counterpart. 

Lac resin, the only one of its kind from animal kingdom, is an example 
of such well exploited system. The resinous protective cover secreted 
by the lac insect is used for the benefit of human kind in form of 
paint, varnish, cosmetics and nutraceuticals etc. Very few insects like 
lac insect (Kerria lacca) spend their entire life cycle on specific host 
plants.  Being sap sucking insects, they cause minimal direct tissue 
destruction by using a specialized mouth part, the stylet, to drain 
sap from the phloem sieve elements of the plants vascular tissue. 
Though heavy infestations of lac insect may cause chronic shortage 
of photosynthates and severely reduce the growth potential of the 
host-plant but managed population can be utilized for production of 
natural products without adversely affecting the host-plant. Phloem 
feeders, the group to which lac insects belong, display two sets of 
adaptations. First, linked to the high ratio of non essential: essential 
amino acids in phloem sap, these insects contain symbiotic micro-
organisms which provide them with essential amino acids - in lac 
insect also, a new strain of Wolbachia along with bacteriophage of 
Wolbachia and yeast like organisms have been detected. Second, 
the osmotic pressure of phloem sap and tolerance of the very 
high sugar content which is voided via honeydew. Secretion of 
honeydew provides some clues to the understanding of this peculiar 
phenomenon of plant-insect interaction. Nutrient composition 
of the plant sap in relation to the excretion of honeydew and 
qualitative and quantitative estimations of sap carbohydrates, 
amino acids, phenolics, vitamins, minerals, hormones etc. has been 
analyzed in some phloem feeders. In addition, selected enzymes 
considered significant in the host-plant interaction such as amino-
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vuqla/kku dh miyfC/k;ka Research Highlights

yk[k mRiknu
mRikndrk ,oa xq.koÙkk lq/kkj

Qwyksa ds jax ds fy, iykl ds ifjorksZ ds ¶ysoksUok;M dk 
ewY;kadu
Ikykl (C;wfV;k eksuksLiekZ) ds flUnwjh yky (ukjaxh yky) jax dk iQwy 
lqUnj gksrs gS] tks dHkh&dHkh ukjaxh ihyk ,oa ihyk jax ds lkFk ;s iQwy bZaV 
tSls yky jax ls ysdj fcYdqy liQsn jax ds Hkh gksrs gSA iykl ds iQwyksa esa 
jax dh fofo/rk dk vkdkyu ,yqfefu;e ukbVsVª fof/ dk iz;ksx dj dqy 
¶ysoksUok;M dk ek=kRed fo'kys"k.k dj fy;k x;kA v/;;u ls irk pyrk 
gS fd flUnwjh yky esa ¶ysoksUok;M va'k vf/kdre (80-21 fe-xzk-@yh) Fkk 
rFkk mlds ckn Økse ihys jax ds iQwy (43-92 fe-xzk-@yh) rFkk ihys iQwy            
(23-14 fe-xzk-@yh) dk LFkku jgkA Mqejh] fxjhMhg ls laxzg lqugys ihys 
iQwy esa lcls de (21-9 fe-xzk-@yh) ¶ysoksUok;M va'k fjdkMZ fd;k x;kA 
blls izrhr gksrk gS fd iykl ds iQwyksa dk jax mles ¶ysoksUok;M la'ys"k.k 
ds Lrj ds dkj.k gksrk gSA

(oSHko Mh yksgksV)

u;s laxzg fd;s x, yk[k dhVksa dk vf.od vfHky{k.k o.kZu
ef.kiqj] ukxkySaM] vle ,oa rfeyukM ds fofHkUu ifjikyd ikS/kksa ls 
laxzg fd;s x, yk[k dhV ds uewuksa dk lhvks X 1 ekdZj dk mi;ksx dj 
vfHky{k.k o.kZu fd;k x;kA gkmlfdihax thuksa ds vfHky{k.k o.kZu ds fy, 
yk[k dhVksa ls Mh ,u , dks i``FFkd fd;k x;k ,oa lkbVksdzkse vkWDlhMst 
thu LisflfiQd izkjaHkdksa ds lkFk izo/kZu foLrkj.k fd;k x;kA foLrkfjr 
mRiknksa dks 1% vxjkst tsy ds lkFk tkWpk x;k rFkk J``a[kykdj.k ds fy, Hkst 
fn;k x;kA laxzfgr fd;s x, yk[k dhVksa dh dsfj;k phesulhl ds lkFk 89 
ls 90% lekurk dk irk pyrk gS] tcfd rfeyukM (vYohth;k leu ij) 

ls laxzg fd;s x, yk[k dhVksa es ds- ySdk ls 90% lekurk iznf'kZr gksrh gSA

(rfeyjlh ds ,oa , eksgulqUnje½

Qwyksa ds jax ds fy, iykl ifjoÙkZ esa xwaBh cka/kuk
fxjhMhg (>kj[kaM) ds [kkfddyk ,oa Mqejh xzkeksa ls ihys jax dh 

Lac production
Productivity and quality improvement

Total flavonoid determination in variants of Palas for 
flower colour

Palas (Butea monosperma) bears beautiful scarlet (orange-red) 
coloured flowers; ranging from brick-red to pure white with several 
shades of intermediate orange-yellow and yellow colours are also 
seen. Colour variation in Palas flowers was estimated by quantitative 
analysis of total flavonoids using aluminium nitrate method. The 
study revealed that scarlet recorded the highest flavonoid content 
(80.21 mg/L) followed by flower having chrome yellow colour (43.92 
mg/L) and yellow flower (23.14 mg/L. The lowest flavonoid content 
(21.90mg/L) was recorded in Golden Yellow flowers collected from 
Dumri, Giridih. It seems that the variation in Palas flower colour 
could be due to the level of flavonoid synthesis in the flowers.

(VD Lohot)

Molecular characterization of newly collected lac insects
Lac insect samples collected from Manipur, Nagaland, Assam and 
Tamil Nadu on different host plants were characterized using cox1
marker.  For characterization of housekeeping genes, DNA was 
isolated from lac insects and amplified with cytochrome oxidase 
gene specific primers. The amplified products were checked on 
1% agarose gel and sent for sequencing. Lac insects collected 
revealed 89 to 99% homology with Kerria chinensis. Where as, lac 
insects collected from Tamil Nadu (on Albizia saman) showed 99% 
homology with K. lacca.

(K Thamilarasi and A Mohanasundaram)

Air layering in Palas variants for flower colour 

Three variants of Palas having flower colour variation for yellow colour 

Fig.1. Comparison between plant hormone 
treatments: T1 (A) & T2 (B, C)

fHkUurk okys iykl ds iQwyksa ds rhu 
ifjoÙkksZ dks xwaBh cka/us ds fy, laxzg 
fd;k x;kA xwaBh cka/kus ds fy, ikS/k 
gkjeksu tSls Vh&1 (vkbZ ch , 2000 
ih ih ,e% ,u , , 1000 ih ih ,e) 
,oa Vh&2 (vkbZ ch , 1000 ih ih ,e 
% ,u , , 500 ih ih ,e % dkbZusVhu 
50 ih ih ,e) ds lkFk e``nk fefM;k 
(1 oehZ dEiksLV % 1 e``nk % 0-5 LQSXue 
ekWl % 2 ckyw) dk nks mipkj fd;k 
x;kA xwaBh ebZ 2015 es cka/k x;k rFkk pkj ekg ckn xwaBh dks 
ikS/ks ls dkVk x;kA izR;sd ikS/ks esa izR;sd mipkj es 10 xwaBh cka/k x;kA 
dqy 60 xwaBh cka/h xbZ] ftlesa ls 31 esa tM+ lQyrkiwoZd fudysA xqafB;ksa esa 
Vh2 mipkj ds ifj.kke 19 lQyrk (61%) ds lkFk igyk jgk tcfd 12 

liQyrk (38%) ds lkFk Vh1 dk LFkku nwljk jgkA (fp=k&1)

(oSHko Mh yksgksV)

from Khakikala and Dumri villages of 
Giridih (Jharkhand) were selected for 
air layering. Two treatments of plant 
hormones viz., T1 (IBA 2000ppm: NAA 
1000ppm: Kinetin 100ppm) and T2 
(IBA 1000ppm: NAA 500ppm: Kinetin 
50ppm) with one soil media (1 vermi-
compost: 1 Soil: 0.5 sphagnum moss: 
2 Sand) were used for air layering. The 
air layering was carried in the month 
of May 2015 and air layers were cut 

from the plants after four months. 10 air layers of each treatment 
were carried out in each plant. Total 60 air layers were done out of 
which 31 air layers successfully rooted. The treatment T2 gave high 
rooting performance over T1,  T2 has given 19 successful (61%) air 
layers whereas T1 has given 12 successful (38%) air layers (Fig. 1). 

(VD Lohot)
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>kj[kaM es u;k yk[k ifjikyd fjdkWMZ fd;k x;k New record of lac host from Jharkhand

Fig.3. Kusmi lac on 
Millettia extensa (Benth.)

vuxM+k] jkWph ds iqVknkx xzke ls yh;k dzhLik 
(fp=k&2) ikS/ks dh [kkst dh xbZ rFkk jkWph ds tksu~~gk 
xzke esa feysfl;k b¶lVsalk (csaFk) ij dqleh yk[k 
ns[kk x;kA (fp=k&3)

(oSHko Mh yksgksV)

Leea crispa plant (Fig. 2) was discovered in 
Putadag village, Angarah, Ranchi and Kusmi lac 
was observed on Millettia extensa  (Benth.)  at 
Johna village, Ranchi (Fig. 3).

(VD Lohot)

Fig. 2. Leea crispa plant 
at Putadag village

mRiknu i)fr izca/ku

dqlqe ds fcpM+s dh o``f) ij moZjd ds iz;ksx] vtksVkscSDVj] 
QkWLdkscSDVsjhu ,oa oh , ,e ds chp lapkj.k dk izHkko
vdkoZfud moZjdksa ds iz;ksx ,oa ih th ih vkj lapkj.k ls izHkkfor gksus okys 
izjksg dk vk/kj O;kl] izjksg dh yEckbZ] tM+ dk otu] izjksg dk otu] iÙkh 
dk otu bR;kfn tSls ikS/k o``f¼ ekunaMksa dk flrEcj es fd, x, fofHkUu 
mipkjksa dk ifj.kke fefJr jgkA jklk;fud moZjdksa ds iz;ksx ls T;knkrj 
o``f¼ xq.kksa ij dksbZ izHkko ugha gqvk] tcfd vtksVkscSDVj] iQkWLiQkscSDVsjhu tSls 
ih th ih vkj ,oa oSfldqyj vkcZLdqyj ekbdksghZth dk lapkj.k (cht) 
ls T;knkrj ikS/k o``f¼ xq.kksa es mYys[kuh; deh vkbZA bu ih th ih vkj 
ds lapkj.k ds dkj.k izjksg ds otu esa dze'k% 41] 45 ,oa 45 izfr'kr dh 
nj ls deh vkbZA blh rjg dk :>ku vU; o``f¼ ekudksa es Hkh ns[kk x;kA

(lkSesu ?kks"kky)

Ykk[k dh ikfjfLFkfrdh esa =hLrjh; vU;ksU; fdz;k
lrg fu"d"kZ.k] vkbl lksDLgsys'ku ,oa gsM Lisl tSlh rhu fofHkUu fof/k;ksa 
dk mi;ksx dj ikS/kksa ls ok"i'khy lkj dk laxzg dj yk[k ifjikyd  
ikS/k ,iQ lsfe;kyrk dk lsfe;ksdsfedy v/;;u fd;k x;kA lrg fu"d"kZ.k] 
vkbl lksDLgsys'ku ds fy, MkbDyksjksfeFksu rFkk gsM Lisl fof/ ds fy, 
gsDlsu dk mi;ksx dj yk[k lapkfjr ,oa xSj lapkfjr (fu;a=k.k) ikS/ks ls 
igys] lkrosa ,oa 30osa fnu ikS/k lkj dk laxzg fd;k x;kA ok"i'khy lkexzh 
dks gsDlsu dk mi;ksx dj  yk[k dhV ls tqM+s mRikn tSls ekse] jky] yk[k 
dhV dk iwjk 'kjhj] e/q jl] yk[k jatd ,ao yk[k f'k'kq ls laxzg fd;k 
x;kA ;kSfxdksa dh igpku ds fy, fudkys x, uewus dk th lh ,e ,l 
dk mi;ksx dj fo'kys"k.k fd;k x;kA yk[k lapkfjr ,oa xSj lapkfjr ,iQ 
lsfe;kyrk  lkj ls ok"i'khy gkbMªksdkcZu ;kSfxd dks fjdkWMZ ugha fd;k tk 
ldkA gkykfd yk[k ekse] yk[k jky] lEiw.kZ yk[k dhV] yk[k jatd ,oa 
yk[k f'k'kq ls jklk;fud ;kSfxdksas dks fjdkWMZ fd; x;kA yk[k ls tqM+s mRiknksa 
ls VsVªkfVdksusV] gSDlkdkslsu] VsVªkfMdkUok;d vey] ikfYeVksfyd vEy ,oa 
vkWDVksdkslkuksy tSls jklklfud ;kSfxdksa dks lkekU; rFkk fjdkWMZ fd;k x;kA

(, eksgulqUnje)

chguyk[k dh xq.koÙkk dk v/;;u
tSBoh 2015 dh vof/ esa 25]50]75 ,oa 100 izfr'kr yk[k iiM+h okys  

Production System Management

Interaction effect of fertilizer application and seed inoculation of Azo-
tobacter, Phosphobacterin and VAM  on growth of kusum seedlings

Plant growth parameters e.g. basal shoot diameter, shoot length, 
root weight, shoot weight, leaf weight etc. as affected by application 
of inorganic fertilizers and PGPR inoculation showed a mixed 
response among different treatments during September. Application 
of chemical fertilizers did not affect most of the growth attributes, 
whereas PGPRs e.g. Azotobacter, Phosphobacterin and Vasicular 
Arbuscular Mycorrhizae inoculation (seed) reduced most of the 
plant growth attributes significantly. Reduction in shoot weight was 
to the tune of 41, 45 and 45 percent respectively due to inoculation 
by these PGPRs. Similar trend was observed in other growth 
parameters also. 

(S Ghosal)

Tritrophic interaction in lac ecosystem
Semiochemcial studies in lac host plant,  F. semialata were 
conducted by collection of volatile extract from the plants using 
three different methods viz., surface extraction, Ice soxhelation 
and head space. Plant extracts were collected at 1st , 7th, and 30th 
days after lac inoculated and lac un-inoculated (control) plants using 
dichloromethane for surface extraction, Ice soxhelation and hexane 
for head space method. Volatiles were collected from lac insect 
associated products viz., wax, resin, lac insect whole body, honey 
dew, lac dye and lac crawlers using hexane. The extracted samples 
were analyzed using GC MS to identify the compounds. Volatile 
hydrocarbon compound could not be recorded from lac inoculated 
and lac un-inoculated F. semialata extract. However, chemical 
compounds were recorded from lac wax, lac resin, lac insect whole, 
lac dye and lac crawlers. Chemical compounds viz., Tetratricontane, 
Hexacosane, Tetradecanoic acid, Palmitoleic acid and Octocosanol 
were more commonly recorded from lac associated products.

(A Mohanasundaram)

Broodlac quality study
Broodlac quality study was done with different quality of broodlac 
viz., 25, 50, 75 and 100 per cent lac encrustation during jethwi, 

Fig.5. Crawlers emergence under broodlac qulaity study with 
different quality of broodlac during jethwi 2015 on ber

fofHkUu xq.koÙkk ds chguyk[k dk xq.koÙkk 
v/;;u fd;k x;kA dVkbZ ds ikWpos fnu 
vf/dre yk[k fiYyw fudys rFkk mudk 
fudyuk 23osa fnu rd tkjh jgkA ijUrq 
T;knkrj fiYyw dVkbZ ds 13 fnu ds vUnj 
gh fudy x,A

(, eksgu lqUnje ,oa dsoy d``".k 'kekZ)

2015. Maximum lac crawlers emerged 
on 5th day after harvesting of broodlac 
and crawlers continued to emerge upto 
23 days after harvesting of broodlac. 
But, most of the crawlers had emerged 
within 13 days after harvesting of broodlac 
(Fig. 5).

(A Mohanasundaram and KK Sharma)
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Ykk[k dhV ,oa yk[k ifjikydksa ds fy, losZ
rfeyukM ds pkj mÙkjh ftyksa tSls osYyksj] frjhoUukeykbZ] dkaphiqje ,oa 
fr:oYyqvj es 28 vDrwcj ls 02 uoEcj 2015 ds nkSjku yk[k dhV ,oa iffr:oYyqvj es 28 vDrwcj ls 02 uoEcj 2015 ds nkSjku yk[k dhV ,oa if-fr:oYyqvj es 28 vDrwcj ls 02 uoEcj 2015 ds nkSjku yk[k dhV ,oa if
jikyd ikS/ksa dh miyC/rk ds fy, losZ fd;k x;kA iwohZ ?kkV {ks=k ds tok?kq 
fgYl] doywj ou {ks=k] vyax;e] ;sykfxjh iQWkjsLV fgYl ,oa fr:;kuh fgYl 
dk Hkze.k fd;k x;kA losZ okys {ks=k esa yk[k ifjikyd ikS/ks tSls vYchth; 

Survey for lac insects and lac hosts: 

Four northern districts of Tamil Nadu viz., Vellore, Tirivannamalai, 
Kanchipuram and Tiruvalluar were surveyed for availability of lac 
insect and host plants from October 28  to  November 02, 2015. 
The regions of Eastern Ghats viz., Jawadhu hills, Kavalur forest area, 
Alangayam, Yelagiri forest hills and Thiruthani hills were covered. 
Lac host plants, Albizia saman, A. lebbeck, Acacia auriculiformis, 

Fig.6. Lac insect  on Rain tree (Albizia saman) at 
Vellore, Tamil Nadu

Fig.7. Lac insect  on Pipal tree (Ficus religiosa)
at Vellore,  Tamil Nadu.

vfHky{k.k o.kZu
fcykliqj (NÙkhlx<+) ls izkIr >haxu xksan (Js.kh&A] AA ,oa AAA) ds 
uewus dk rqyukRed v/;;u fd;k x;k rFkk dk;Zdkjh oxZ dh 

(Lannea coromandelica)

Samples of jhingan gum (grade I, II and III) obtained from Bilaspur, 
(Chhattisgarh) were comparatively studied and tested for the 

   Fig. 8c: FT-IR graph of jhinagnFig. 8c: FT-IR graph of jhinagnFig. 8c: FT-IR graph of III

Fig. 8a: FT-IR graph of jhinagn I

Fig.8b: FT-IR graph of jhinagn II

leu] , ysCcsd] vdsf'k;k 
vkWfjdqyhiQkWfeZl] C;wfV;k 
eksukLiekZ] iQkbdl iztkfr] 
esykyksVl fiQyhisUlhl] isYV-esykyksVl fiQyhisUlhl] isYV-esykyksVl fiQyhisUlhl] isYV
kisQksje iQs:ftuh;e] 'yhpsjk 
vksfyvkslk ,oa ththiQl 
ekWfjlh;kuk ik, x, A igyh 
okj osYyksj ds tok?kq fgYl 
ds vkl&ikl ds {ks=k esa jsu 
Vªh (,- leu) fp=k&6 rFkk 

Butea monosperma, Ficus 
spp, Mellalotus philippensis, 
Peltophorum ferrugenium, 

Schleichera oleosa, and 
Ziziphus mauritiana were
found in surveyed areas. 
Lac insect (immature) 
was observed for the first 
time in the peripheral 
areas of Jawadhu hills at 

ihiy (,iQ jsfyftvkslk) fp=k&7 ij yk[k dhV (vifjiDo) ns[kk x;k ,oa 
vkxs ds v/;;u ds fy, laxzg fd;k x;kA

(, eksgulqUnje ,oa oSHko Mh yksgksV½

izlaLdj.k ,oa mRikn fodkl

>haxu xksan ¼ySfu;k dksjkseaMsfydk½ dk HkkSfrd jklk;fud 

Vellore on Rain tree (A. saman) (Fig. 6) and Pipal (Pipal (Pipal F. religiosa) (Fig. 7) 
and were collected for further study.

(A Mohanasundaram and VD Lohot)

Processing and product development
Physico-chemical characterization of Jhingan gum 

mifLFkfr ds fy, tkWp 
fd;k x;kAA >haxu A]AA ,oa 
AAA ds ,iQ Vh vkbZ vkj 
xzkiQ (fp=k&8,] 8ch ,oa 
8lh) ls irk pyrk gS 
fd vUrj ,oa vUrjk& 
vkf.od gkbMªkstu okWM 
ds dkj.k  3393&3402 
ls eh&1 ds chp vks&,p 
LVªsfpax vo'kks"k.k ds 
leku foLr``r {ks=k ds- 
vo'kks"k.k gksrk gSA xksan es 
lh&,p LVªsfpax vo'kks"k.k 
ds dkj.k 2913 ls eh&1 
ds vkl&ikl cSaM gksrk 
gS tcfd ;wjksfud vEy 
ds eqDr dkoksZfDlysV oxZ 
dh mifLFkfr ds dkj.k 
1616&1636 ls- eh-&1 
cSaM gksrk gSA

(lh ,p- tke[kksdkbZ 
ekVs ,oa uUn fd'kksj 

Bksacjs)

presence of functional 
groups. FT-IR graphs 
(Fig. 8a, 8b and 8c) 
of jhingan I, II and III 
revealed the broad 
areas of absorption 
between 3393-3402 
cm-1 corresponding 
to O-H stretching 
absorption due 
to inter and intra-
molecular hydrogen 
bonds. Bands around 
2931 cm-1 is due to C-H 
stretching absorption 
whereas 1616-1636 
cm-1 bands are due to 
the free carboxylate 
groups from uronic 
acid present in the 
gum.

(Ch. Jamkhokai Mate 
and N Thombare)
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tks/kiqj) (blh u-&01332@84] 
lqMku ds mÙkj dksMªksiQSu izkIr ds 
izksosusUl dh mRifÙk)  dk ,- 
lsusxy dk 5% ?kksy mPp lh 
ih eku (509-45) n'kkZrk gS ,oa 
xSj U;qVksfu;u lh;j Fkhuhax@feF;k 
IykfLVd vfHky{k.k (fp=k&10) 
n'kkZrk gSA vkj ih ,p ih ,y 
lh }kjk xksan ds uewus dk ,ehuksa 
vEy fo'ys”k.k esa XykbZlhu dsoy 
lqMku (lh , tsM vkj vkbZ] tks/
kiqj) ds ,- lsusxy  esa ik;k x;k 
rFkk v/;;u ds nkSjku laxzg ,oa 

(Fig. 9).  On the contrary, 
5.0 % solution of A. senegal, 
Sudan (CAZRI, Jodhpur) (EC 
Number, 01332/84; origin of 
provenance, North Kodrofan 
province of Sudan) displayed 
fairly high cP value (509.45) 
and exhibited non-Newtonian 
shear thinning / pseudo plastic 

[ASG, Acacia senegal (Gujarat); ASIINRG, Acacia senegal (Gujarat); ASIINRG, Acacia senegal Acacia 
senegal (IINRG Farm); ASJ, senegal (IINRG Farm); ASJ, senegal
Acacia senegal (Jodhpur);Acacia senegal (Jodhpur);Acacia senegal

BR, Acacia nilotica (Bilaspur); SR, Acacia nilotica
(Sitapur); GA, Acacia nilotica (Gondia); AD, 

Acacia   nilotica (Anand).]

Fig. 10: Viscosity of 5.0 % solution of Acacia 
senegal, Sudan (CAZRI, Jodhpur)

Fig. 9: Viscosity of 20.0 % solution of Acacia 
gums collected from different places. 

vdsf'k;k xksan es ,ehuks vEy ,oa ';kurk dk lglac/k
fofHkUu LFkkuksa ls laxzg fd, x, vdsfl;k fuyksfVdk] vdsf'k;k lsusxy 
rFkk edZ bfUM;k fy- ,oa gkbfefM;k ls dz; fd;s x, vdsfl;k xksan dk 
27a ls- ij fMthVy cqzdfiQYM foLdksehVj (ekWMsy%,y oh Mh oh&AA$izks
(fLiaMy uEcj ,y oh 2@,y oh&4) dk mi;ksx dj ';kurk dk 
fu/kkZj.k fd;k x;k] ftlesa fl;j jsV Lora=k ,oa lkanz.k vk/kfjr gkus ds 
pyrs ,- fuyksfVdk xksan lzko ';kurk ds lkFk U;qVksfulu O;ogkj izdV 
djrk gSA fcykliqj (NÙkhlx<+) ds xksan fu%lzko ds 40% ?kksy dh ';kurk 
10% ?kksy (48-8) dh rqyuk esa mPpre lh ih eku (284-9) n'kkZrk gSA 
,- lsusxy xksan fu%lzko ,oa edZ gkbZehMh;k ls izkIr vdsfl;k xksan es Hkh 
de ';kurk gksrh gSA (fp=k&9) blds foijhr lqMku (lh , tsM vkj vkbZ] 

Co-relation of amino acids and viscosity in Acacia gums 

Viscosity of Acacia nilotica, Acacia senegal, collected from different 
places, and gum acacia, procured from Merck India Ltd. and 
Himedia, was determined using Digital Brookfield Viscometer 
(Model: LVDV-II+Pro; spindle number LV-2/ LV-4) at 27.5 0C, wherein  
all the A. nilotica gum exudates showed Newtonian behavior 
with viscosity being shear rate independent and concentration 
dependent, as the viscosity of 40.0 % solution of gum exudates 
from Bilaspur (Chhattisgarh) displayed highest cP value (284.9) in
comparison to 10.0 % solution (48.8). A. senegal gum exudates and 
gum acacia from Merck and Himedia also displayed low viscosity 

characteristics (Fig. 10).  In amino acid analysis of gum samples by 
RP-HPLC, glycine was found to be present only in A. senegal, Sudan 
(CAZRI, Jodhpur) and that too in a very high quantity (388.67 mg/g 
of gum) in comparison to other gum samples collected and analyzed 
during the study. Similarly, proline amino acid was also present on 
the higher side (31.31mg/g of gum). There appears to be some 
correlation between viscosity and the glycine and proline amino 
acid contents. This finding also corroborates that the presence of 
higher percentage of glycine, proline and arginine amino acids in 
gums enhances their viscosity, as in the case of guar gum (Cyamopsis 
tetragonolobus) which possesses these amino acids and a very high 
viscosity.

(MZ Siddiqui, AR Chowdhury and Thamilarasi K)

Transfer of technology 

Education and capacity building programmes

Sl.

No.

Name of training programme DuraName of training programme Dura-
tion

No. of 
courses 
/camps

No. of 
partici-
pants

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

One 
week

    

2. Farmers training programme on 
scientific methods of lac cultiva-
tion processing and utilization

 One 
week

    

3. On farm motivational/supple3. On farm motivational/supple-
mentary training programme 
on scientific lac cultivation

1-2 
days

    

fo'y'k.k fd;s x, xksan ds vU; uewuksa dh rqyuk esa cgqr vf/d ek=k (388-
67 fe-xzk-@xzk) esa ik;k x;kA mlh rjg izksyksbu ,ehuksa vEy dh Hkh mPph 
mifLFkfr (xksan ds izfr xzke dk 31-31 fe-xzk-) FkhA blls ,slk yxrk gS fd 
';kurk ,oa XykbZlhu rFkk izksykbu ,ehuksa vEy va'k es dqN lglaca/ gSA bl 
fu'd'kZ ls ;g irk pyrk gS fd xksan es XykbZlhu] izksykbu ,oa vxhZukbu 
vehuksa vEy dh mifLFkfr ls ';kurk c<+rh gS] tSls Xokj xksan (lk,ekWfIkll 
VsªVkªxksuksykscl) ftlesa vehuksa vEy gksrk gS rFkk cgqr T;knk ';kurk gksrk gSA

(ekgrko tkdM+k flíhdh] v.kZo jk; pkS/jh ,oa rfeyjlh ds)

izkS|ksfxdh gLrkarj.k

'kS{kf.kd ,d {kerk fuekZ.k dk;ZØe

Ø- 
la-

Ikzf'k{k.k dk uke vof/Ikzf'k{k.k dk uke vof/ ikB~~;dzeksa@f'kfojksa 
dh la[;k

izzfr;ksfx;ksa 
dh la[;k

1- Ykk[k dh oSKkfud [ksrh] 
izlaLdj.k ,oa mi;ksx ij 
izf{k'kd izf'k{k.k dk;Zdze 

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

3- Ykk[k dh [ksrh dk izksRlkgu@
iwjd iz{ks=k izf'k{k.k dk;ZØe 
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4- Ykk[k dh [ksrh dk ifjlj 
esa ,d fnolh; vfHkfoU;kl 
dk;ZØe 

5- Ykk[k dh [ksrh ij fdlku 
xk s"Bh@dk;Z'kkyk@'k S{kf.kd 
dk;ZØe 

6- izn'kZuh@fdlku esyk esa 

lgHkkfxrk 

(vfuy dqekj tk;loky½

vk;kstu

izk-jk-xksa- ds ,p ih oh , ij usVodZ ifj;kstuk ds leUo; 
lfefr dh 7 oha cSBd
izkd``frd jky ,oa xksan ds fu"d"kZ.k] izlaLdj.k ,oa ewY;oo¼Zu ij usVodZ 
ifj;kstuk ds leUo; lfefr dh 7 oha cSBd Vh ,u , ;q ou egkfo|ky; 
,oa vuqla/kku laLFkku] esgqiy;e] rfeyukM es 27&28 vDVwcj 2015 
dks vk;sftr fd;k x;kA mn~~?kkVu ls igys lHkh x.kekU; vfrfFk;ksa iz/ku  
vUos"kdksa] lg iz- vUos"kdksa] us Vh ,u , ;q ou egkfo|ky; ,oa  
vuqla/ku laLFkku ds iQkeZ esa beyh ds fofHkUu tuunzo yxk, x,A mn~~?kkVu 
l=k dh v/;{krk MkW lh vkj vkuUndqekj] dqyifr (dk;Zokgd)] Vh ,u 
, ;q] dks,Ecrwj us fd;k rFkk MkW ,e egs'oj.k] funs'kd vuqla/ku( Vh 
,u , ;q] dks,Ecrwj (MkW ds ds lqjs'k] Mhu (ou)] ,Q lh ,oa vkj vkbZ] 
esêqiy;e( MkW jaxukru jaef.k] iz- oS- ,oa fo'ks"k dk;Z vf/- (vks ,l Mh)] 
Hkk-d``-vuq-i-la-] >kj[kaM( izk-jk-xksa- ds ,p ih oh , ij usVodZ  ifj;kstuk 
ds ifj- leUo; rFkk ifj;kstuk dsUnz ds iz/k- vuos-] lg iz/kk- vuos- ,oa 
vkj , us Hkkx fy;kA vius mn~~?kkVu Hkk"k.k es MkW lh vkj vkuUndqekj us 
dgk fd izkd``frd jky ,oa xksan tSls f}rh;d ikS/ mRiknksa ij tksj nsuk 
pkfg,A mUgksaus dgk fd izk-jk-xksa- ds fu;kZr ,oa vk;kr dks lqn``<+ fd;k 
tkuk pkfg, rFkk okf.kT; O;kikj ,oa izk-jk-xksa- ds fVdkm mRikn ds chp  
izkS|ksfxdh laca/h tkx:drk ykuh pkfg,A mUgksaus lq>ko fn;k fd izk-jk-xksa- ds  
vuqla/ku dks ubZ fn'kk nsus ds fy, Vh ,u ;q ds lkFk T;knk lg&izpkyu 
LFkkfir fd;k tkuk pkfg,A mUgksaus izkd``frd jky ,oa xksan mRikn iztkfr;ksa 
dk cgqLFkkuh; ijh{k.k djus rFkk izk-jk-xksa- ds eSfyd vuqla/ku dks xfr nsus 
ds fy, blds vkS"k/h; xq.kksa dh [kkst ij tksj fn;k x;kA cSBd ds rduhdh 
l=k dh v/;{krk MkW jaxukru jef.k rFkk lg v/;{krk MkW fujatu izlkn] 
ifj;kstuk leUo;d] Hkk-izk-jk-xksa- la-] jkWph us dh] ftlds vUrxZr usVodZ 
ifj;kstuk dsUnz ds iz/ku vUos"kdksa us o"kZ 2014&15 dh izxfr fjiksVZ rFkk 
o"kZ 2015&16 dh rduhdh fjikVZ izLrqr dhA cSBd dk lekiu l=k 28 
vDrwcj dks vk;ksftr fd;k x;k ftldh v/;{krk MkW jef.k us dhA bl l=k 
es vfUre vuq'kalk izLrqr dh xbZA /kU;okn Kkiu  MkW , ckyklqczefuve] 
izz/ku vUos"kd Vh ,u , ;q& ,iQ lh ,oa vkj ;q us fd;kA

 (fujatu izlkn)

laLFkku es fo'o e``nk fnol dk vk;kstu
laLFkku esa 05 flrEcj] 2015 dks fo'o e``nk fnol euk;k x;kA Jh jkedqekj 
ikgu] ek- fo/k;d] f[ktjh bl volj ij eq[; vfrfFk rFkk Jherh vkjrh 
dqqtwj] lnL; jkWph ftyk ifj"kn~~] fof'k"V vfrfFk ds :i es mifLFkr FksA bl 
vk;kstu dk eq[; vkd"kZ.k ykHkqd fdlkuksa dks e```nk LokLF; dkMZ ckaVuk 

4. In campus orientation pro-
gramme on scientific lac cultiva-
tion  (in campus)

One 
day

  

5. Participation in Kisan Gosthi/
Workshop/ Educational pro-
gramme on lac cultivation

---

6. Participation in Exhibition/
Kisan Mela

---                  

Total   

 (A K Jaiswal)
Events 	 

7th Coordination Committee Meeting of Network Proj-
ect on HPVA of NRG

The 7th Coordination Committee Meeting of Network Project on 
Harvesting, Processing & Value Addition of Natural Resins and 
Gums was held at the TNAU-Forest College and Research Institute, 
Mettupalayam, Tamil Nadu during October 27-28, 2015. Before 
inauguration, Dignitaries, PIs and Co-PIs planted different germplasm 
of Tamarind in the farm of TNAU-Forest College and Research 
Institute. The inaugural session of the meeting was chaired by Dr. 
C.R. Anandha Kumar, Vice-Chancellor (Acting), TNAU, Coimbatore 
and attended by Dr. M. Maheswaran, Director of Research, TNAU, 
Coimbatore; Dr.  K.K. Suresh, Dean (Forestry), FC & RI, Mettupalayam; 
Dr. R. Ramani, P.S. & Officer on Special duty (OSD) IARI, Jharkhand; 
Project Coordinator of Network Project on HPVA of NRG; PIs, Co-PIs 
and RAs of Project Centres. Dr. C.R. Anandha Kumar in his opening 
remark said that emphasis should be given on the secondary plant 
products like NRGs. He also mentioned that export and import of 
NRGs should be strengthened and technology awareness may 
be introduced between commerce and sustainability of NRGs 
production. He also suggested that more co-operations should be 
established with TNAU for adding new dimensions in the research 
on NRGs. He emphasized that multi-locational trials of newer gums 
and resins producing species should be taken up. He further stressed 
upon to explore the medicinal properties of gums and resins to 
boost the basic research on NRGs. The technical session of the 
meeting was chaired by Dr. R. Ramani, P.S. & OSD, IARI, Jharkhand 
and Co-chaired by Dr. N. Prasad, Project Coordinator, IINRG, Ranchi, 
in which PIs of Network Project Centres presented their progress for 
the year 2014-15 and Technical Programme for 2015-16. Concluding 
session of the meeting was organized on Oct.28, 2015, which was 
chaired by Dr. R. Ramani, in which final recommendations were 
presented followed by vote of thanks by Dr. A. Balasubramanian, PI, 
TNAU-FC&RI.

( N Prasad)

Institute Celebrates World Soil Health Day

World Soil Health Day was observed at the Institute on December 
05, 2015. Shri Ram Kumar Pahan, Hon’ble Member of Legislative 
Assembly, Khijri was the Chief Guest of the Occasion and Ms Arti 
Kujur, Member Zila Parishad, Ranchi was the Special Guest on the 
occasion. Main attraction of the function was distribution of soil 
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FkkA dk;ZØe esa eq[; vfrfFk ,oa fof'k"V vfrfFk }kjk 
dqy 251 e``nk LokLF; dkMZ ckaVs x,A >kj[kaM esa e``nk 
LokLF; ,oa iks"kd izca/u fo"k; ij MkW lksesu ?kks"kky us 
O;k[;ku fn;kA fdlkuksa] vfrfFk;ksa] laLFkku ds vf/dkfj;ksa 
,oa deZpkfj;ksa us dk;ZØe es Hkkx fy;kA

(lksesu ?kks"kky)

health cards to the beneficiary farmers. A total of 
251 soil health cards were distributed by the Chief 
Guest and the Special Guest. A lecture on Soil 
Health and Nutrient Management in Jharkhand 
was delivered by Dr S. Ghosal, PS. Farmers, 
dignitaries, staff members of the Institute attended 
the programme.

(S Ghosal) 

izdk'ku ,oa izpkj

vuqla/kku vkys[k
	flag , ds] tk;loky , ds] Hkêkpk;Z ,] flag vkj ds] flag , ds] 

eksuksczqyykg eks- ,oa ?kks"kky ,l 2015A eSfDlekbts'ku vkiWQ izklsfiQVSfc-eksuksczqyykg eks- ,oa ?kks"kky ,l 2015A eSfDlekbts'ku vkiWQ izklsfiQVSfc-eksuksczqyykg eks- ,oa ?kks"kky ,l 2015A eSfDlekbts'ku vkiWQ izklsfiQVSfc
fyVh Fkzks ySd izksMD'ku vkWu ¶ysfeath;k lsfe;kyrk&v cqlh ySd gksLVA 
ostsVksl 28(2)%219&22A

	flag , ds] ?kks"kky ,l ,oa tk;loky , ds 2015A bQsDV vkWiQ iQks-flag , ds] ?kks"kky ,l ,oa tk;loky , ds 2015A bQsDV vkWiQ iQks-flag , ds] ?kks"kky ,l ,oa tk;loky , ds 2015A bQsDV vkWiQ iQks
fVZiQkbM ySd eM vIyhds'ku vkWu xzksFk ,UM ¶ykokj izksMD'ku vkWiQ jkstA 
bUVjus'kuy tuZy vkWiQ Vªksfidy ,xzhdYpj 33 (2) 1023&25A

	flag vkj ds ,oa ?kks"kky ,l 2015A biQsDV vkWiQ eYp vkWu Lok;y 
E;k;Lpj] Vsaizsapj] ohM bUiQsLVs'ku ,UM jaxhuh  ySd bYM vkWiQ iykl 
(C;wfV;k eksuksLiekZ) bu >kj[kaMA n ck;ksLdSu 10 (3) 1233&36A

	flag ch vkj ,oa flíhdh ,e tsM 2015A ,UVhekbdzksfc;y ,DVhfoVh 
vkiWQ dkWehiQksjk fo?kVh xe (xqXxy xe) bDVªSDV vxsaLV xzke ikslhfVo 
,UM xzke usxsfVo cSfDVjh;kA tuZy vkWiQ ekbØksck;ksykWth ,UM ,UVhek-,UM xzke usxsfVo cSfDVjh;kA tuZy vkWiQ ekbØksck;ksykWth ,UM ,UVhek-,UM xzke usxsfVo cSfDVjh;kA tuZy vkWiQ ekbØksck;ksykWth ,UM ,UVhek
bØksfc;y ,tsUVl] 1 (2) 36&39A

	flag ch vkj] nqcs ,l ,oa flíhdh ,e tsM 2015A ,UVhekbØksfc;y 
,DVhfoVh vkWiQ uspqjy bfMcy xElA oYMZ tuZy vkiWQ iQkekZL;wfVdy 
lkbZalsl 3(11) 2217&21A

	foa'kh ih ds] uk;d uVk'kk] ljdkj ih lh] lkgq mikyh] ukbuu tkWtZ ,oa 
jfo'kadj lh ,u 2015A dEisjsfVo boSyq,'ku vkWiQ xe vjfod dksfVax 
,UM oSD;we iSdsftax vkWu fpYM LVksjst dSjsDVsfjfLVDl vkiWQ bfUM;u 
eSdsjsy (jkLVªsfyxj duxqrkZ) tuZu vkWQ iQqM lkbZal] Vsd 3 fnlEcj 2015

iqLrd va'k
 eksgulqUnje , ,oa eksuksczqyykg eks 2015A ySd bUlsV ykbQ LVkby] ySd 

ØWki lbfdy ,UM ySd fjysVsM VehZuksykWthA dqekj vkyksd] tk;loky , 
ds] flag , ds ,oa ;ksxh vkj ds (laiknd) ,MokUlsl bu ysd izksMD'ku] 
izkslsflax] izksMDV MsoysiesaV ,UM oSY;q ,Mh'ku Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-
la-] jkWph esa] i``"B 10&18A

 eksuksczqyykg eks] eksgulqUnje , ,oa oekZ 'osrk 2015A jaxhuh ySd 
dYVhos'ku vkWu iykl (C;wfV;k eksuksLiekZ) ,UM csj (ththiQl ekWjh-dYVhos'ku vkWu iykl (C;wfV;k eksuksLiekZ) ,UM csj (ththiQl ekWjh-dYVhos'ku vkWu iykl (C;wfV;k eksuksLiekZ) ,UM csj (ththiQl ekWjh
fl;kuk) dqekj vkyksd] tk;loky , ds] flag , ds ,oa ;ksxh vkj ds 
(laiknd) ,MokUlsl bu ysd izksMD'ku] izkslsflax] izksMDV MsoysiesaV ,UM 
oSY;q ,Mh'ku Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-la-] jkWph esa] i``"B 75&79A

 'kekZ ds ds] 2015 dysD'ku ,UM dUtjos'ku vkWiQ ySd bUlsDV ,UM gksLV 
IykUV Mk;oflZVhA dqekj vkyksd] tk;loky , ds] flag , ds ,oa ;ksxh vkj 
ds (laiknd) ,MokUlsl bu ysd izksMD'ku] izkslsflax] izksMDV MsoysiesaV ,UM 
oSY;q ,Mh'ku Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-la-] jkWph esa] i``"B 33&40A

 'kekZ dsoy d``".k&2015A eSustesaV vkiWQ cqzMySd iQkekZA dqekj vkyksd] 
tk;loky , ds] flag , ds ,oa ;ksxh vkj ds (laiknd) ,MokUlsl bu 

Publication and publicity

Research articles 

	Singh AK, Jaiswal AK, Bhattacharya A, Singh RK, Singh AK, 
Monobrullah Md. and Ghosal S. 2015. Maximization of profitability 
through lac production on Flemingia semialata- a bushy lac host. 
VEGETOS  28 (2) : 219-22 

	Singh AK, Ghosal S and Jaiswal AK. (2015) Effect of fortified lac 
mud application on growth and flower production of rose. 
lnternational Journal of Tropical Agriculture 33 (2):  1023-25.

	Singh RK and Ghosal S. 2015. Effect of mulch on soil moisture, 
temperature, weed infestation and rangeeni lac yield of rangeeni lac yield of rangeeni palas
(Butea monosperma) in Jharkhand. The Bioscan 10(3): 1233-1236

	Singh B R and Siddiqui M. Z. 2015. Antimicrobial activity of 
Commiphora wightii gum (guggul gum) extract against Gram Commiphora wightii gum (guggul gum) extract against Gram Commiphora wightii
positive and Gram negative bacteria. Journal of Microbiology and 
Antimicrobial Agents, 1(2): 36-39.

	Singh B R , Dubey S and Siddiqui M Z. 2015. Antimicrobial activity 
of natural edible gums. World Journal of Pharmaceutical Sciences, 
3(11): 2217-21. 

Book Chapters:

 Mohanasundaram A and Monobrullah Md. 2015. Lac insect 
life cycle, lac crop cycle and lac related terminology. In:  Kumar 
Alok, Jaiswal A K, Singh AK and Yogi R K (eds.), Advances in Lac 
Production, Processing, Product Development and Value Addition, 
ICAR-IINRG, Ranchi, 10-18 pp.

 Monobrullah Md,  Mohanasundaram A and Verma  Sweta. 2015. 
Rangeeni Lac Cultivation on Rangeeni Lac Cultivation on Rangeeni Palas (Butea monosperma) and Ber
(Ziziphus mauritiana). In: Kumar Alok, Jaiswal AK, Singh AK and 
Yogi RK (eds.), Advances in Lac Production, Processing, Product 
Development and Value Addition, ICAR-IINRG, Ranchi, 75-79 pp.

 Sharma KK. 2015. Collection and conservation of lac insect and 
host-plant biodiversity, In: Kumar Alok, Jaiswal A K, Singh Ak and 
Yogi R K (eds.), Advances in Lac Production, Processing, Product 
Development and Value Addition, ICAR-IINRG, Ranchi, 33-40 pp.

 Sharma KK. 2015. Management of broodlac farm, In: Kumar 
Alok, Jaiswal A K, Singh AK and Yogi R K (eds.), Advances in Lac 
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ysd izksMD'ku] izkslsflax] izksMDV MsoysiesaV ,UM oSY;q ,Mh'ku Hkk-d``-vuq-
i-&Hkk-izk-jk-xksa-la-] jkWph esa] i``"B 107&112A

�� fla?ky foHkk] eh.kk ,l lh] 'kekZ ds ds ,oa jef.k vkj 2015A ySd  
bfUVxzsVsM iQkfeaZx flLVe (,y vkb ,iQ ,l) dqekj vkyksd] tk;loky 
, ds] flag , ds ,oa ;ksxh vkj ds (laiknd) ,MokUlsl bu ysd 
izksMD'ku] izkslsflax] izksMDV MsoysiesaV ,UM oSY;q ,Mh'ku Hkk-d``-vuq-i-
&Hkk-izk-jk-xksa-la-] jkWph esa] i``"B 96&106A

�� 'kekZ ,l lh] izlkn ,u ,oa ikaMs; ,l ds 2015A ySd izkslaflax , foyst 
ysoy bUVjizsfu;jlhiA dqekj vkyksd] tk;loky , ds] flag , ds ,oa ;ksxh 
vkj ds (laiknd) ,MokUlsl bu ysd izksMD'ku] izkslsflax] izksMDV MsoysiesaV 
,UM oSY;q ,Mh'ku Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-la-] jkWph esa] i``"B 131&139A

�� ikaMs; ,l ds] izlkn ,u ,oa 'kekZ ,l lh 2015A izkslsflax vkWiQ  
ySd&lhM ySd] 'ksySd] CyhPMySd ,UM ySd MkbZA dqekj vkyksd] tk;loky 
, ds] flag , ds ,oa ;ksxh vkj ds (laiknd) ,MokUlsl bu ysd izksMD'ku]  
izkslsflax] izksMDV MsoysiesaV ,UM oSY;q ,Mh'ku Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-
la-] jkWph esa] i``"B 118&130A

laLFkku ds izdk'ku
lqJh MksjksFkh uksjhl eseksfj;y ysDpj iqfLrdk ,u bdksykWthdy vizksp iQkWj 
bdksukWfedy MsoyiesaV Fkzks uspqjy jsthUl ,UM xEl] i``"Bksa dh la[;k&12

Production, Processing, Product Development and Value Addition, 
ICAR-IINRG, Ranchi, 107-112 pp.

�� Singhal Vibha, Meena SC, Sharma KK and Ramani R. 2015. Lac 
integrated farming system (LIFS), In: Kumar Alok, Jaiswal A K, Singh 
Ak and Yogi R K (eds.), Advances in Lac Production, Processing, 
Product Development and Value Addition, ICAR-IINRG, Ranchi, 
96-106 pp.

�� Binsi P K, Nayak Natasha, Sarkar P C,  Sahu Upali, Ninan  George 
and Ravishankar C N, 2015. Comparative evaluation of gum arabic 
coating and vacuum packaging on chilled storage characteristics 
of Indian mackerel (Rastrelliger kanagurta), J. Food Sc. Tech, 3 
December 2015.

�� Sharma S C,  Prasad N and Pandey S K. 2015. Lac Processing – 
A Village Level Entrepreneurship, Kumar Alok, Jaiswal A K, Singh 
AK and Yogi R K (eds.), Advances in Lac Production, Processing, 
Product Development and Value Addition, ICAR-IINRG, Ranchi, 
131 – 139 pp.

�� Pandey S K,  Prasad N and Sharma S C. 2015. Processing of Lac 
–Seedlac, Shellac, Bleached Lac and Lac Dye, Kumar Alok, Jaiswal 
A K, Singh AK and Yogi R K (eds.), Advances in Lac Production, 
Processing, Product Development and Value Addition, ICAR-
IINRG, Ranchi, 118 – 130 pp.

Institute publications

Ms D Norris memorial lecture booklet on An Ecological Approach 
for Economic Development through Natural Resins and Gums, 12pp.

izkd``frd jky ,oa xksan] Hkk-d``-vuq-i-&Hkk-izk-jk-xksa-la- lekpkj if=kdk]  
tqykbZ&flrEcj 2015 vad&19(3)] i``"Bksa dh la[;k&08

Natural Resins and Gums ICAR-IINRG Newsletter, July- September 
2015, 19(3), 08pp.

inksUufr
�� Jh fnyhi dqekj flag] 
r-v- 01-01-2015 ls 
o-r-v- cuk, x,A

�� Jh vfuy dqekj flag] 
r-v- 01-01-2015 ls 
o-r-v- cuk, x,A

�� Jh fcuksn dqekj] 
r-v- 27-12-2014 ls 
o-r-v- cuk, x,A

�� Jh ch ,l pkS/jh] r- 
lgk;d 01-07-2014 
ls o-r-lgk;d cuk, 
x,A

�� Jh ekun'oj flag] r- 
lgk;d 19-06-2014 
ls o-r-lgk;d cuk, 
x,A

�� Jh jktdqekj ;kno] 

Promotion

�� Sri D K Singh,TO 
promotedto the 
post of STO  w.e.f. 
01.01.2015

�� Sri  A K Sinha, TO 
promoted to the 
post of  STO w.e.f. 
01.01.2015

�� Sri Binod Kumar, 
TO promoted to 
the post of  STO 
w.e.f. 27.12.2014

�� Sri B S 
Choudhury,Tech.
Asstt. promoted 
to the post of STA 
w.e.f. 01.07.2014

�� Sri Mandeshwar 
Singh, Tech.Asstt. 
Promoted to the 
post of STA w.e.f. 
19.06.2014

�� Sri R K Yadav, Tech.
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fofo/k Miscellanea
r- lgk;d 29-06-2014 ls o-r-lgk;d cuk, x,A

inHkkj xzg.k
Jh lkSjHk Lokeh us fnukad&09-10-2015 dks oSKkfud (d``f"k jlk;u) ds in 
ij laLFkku esa ;ksxnku fn;kA

Jh vlhl jkmr us fnukad&12-10-2015 dks oSKkfud (d``f"k jlk;u) ds in 
ij laLFkku esa ;ksxnku fn;kA

Asstt. promoted to the post of STA w.e.f. 22.06.2014

 

Joining

1.	 Sri Saurabh Swami joined The Institute  to the 
post of  Scientist (Agril. Chemical) on 09.10.2015

2.	 Sri Asish Rout joined the Institute  to the post of  
Scientist (Agril. Chemical) on 12.10.2015




