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From Director's Desk

Lac Biotechnology : A progressive
endeavour towards modern lac biology

The advantages of biotechnology have been
proven globally over the past decades; the
food security which started with the green
revolution has now been taken over by the
biotechnology to meet the global challenge
of producing adequate food in a sustainable
manner. Thereafter, the biotechnological
research has also expanded its wings
towards relatively unexplored disciplines
like forest, economic entomology etc.

Lac being a valuable insect produce of India, the research
contributions made in the yester years have resulted into
improved lac productivity. However, the traditional approach
of research on lac appears to have reached its natural
biological limits. Therefore, new technologies are desired
to make a quantum push in the lac production and quality.
The role of molecular biology and biotechnology thus has
been envisaged with an aim to establish a platform for
desired breakthrough in improving lac productivity, quality
and risk free sustainable cultivation of lac. Keeping this in
mind, efforts have been made to characterize lac insect stocks
through RAPD, ISSR markers and classify them based on their
calculated genetic distances. Similarly, the molecular diversity
analysis was used to estimate the intra-population variations
and grouping of good, moderate and bad lac host plants based
on their similarity coefficient of DNA sequence. The presence
of endosymbiont spp. Wolbachia in plant sap feeding lac
insects was confirmed using bacteria-specific 16S rDNA
primers. The above evidences serve as a platform to initiate
further studies on endosymbiont of lac insects; especially
in selecting the best symbiotic associates for better fitness
and desirable lac productivity.

However, several questions and aspects remain to be examined
with a greater emphasis and with precise scientific approaches.
Therefore, the future thrust areas which requires attention
immediate or later are: (i) Development of specific molecular
markers for diagnostics of lac insect lines, its pathogens, lac
insect productivity and quality related traits; (ii) Marker aided
selection of lac insects and host plants for breeding of improved
genotypes; (iii) Molecular basis of lac insect-host plant interaction
and lac insect-endosymbiont mutualism; (iv) Establishment of
biochemical pathway of lac resin, dye and wax synthesis and
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understanding of genes and proteins involved and (v) Study
of lac insect genome, gene identification, expression and
regulations.

Research on some of these areas is already in pipeline and the
next few years would be exciting as some important contributions
are expected in this endeavour. Molecular biology, thus offers
immense potential for lac, be it the productivity or quality with
an ultimate aim to benefit the lac growers.

(KK Sharma)

Research Highlights

Lac production

Potentiality trials of Kerria lacca on new lac host plants
during summer season crop

e Evaluation of Kerria lacca was carried out during summer
season crop 2015-16. Biological attributes viz., pre-harvest
and post-harvest parameters were recorded on Calliandra
calothyrsus, C. surinamensis and Dalbergia assamica. More
settlement density of K. lacca (rangeeni) (89.67 per sq cm)
was observed on C. calothyrsus followed by D. assamica
and C. surinamensis. Initial mortality and sex ratio ranged
between 14-19 and 46-64 per cent, respectively in all the
host plants. Higher average fecundity (297 nos), cell and
resin weight (12.33 and 9.77 mg) was found on C. calothyrsus
followed by D. assamica and C. surinamensis (Fig. 1 & 2).
Yield attributes, viz. broodlac, rejected lac, scraped lac and
broodlac ratio were 2.05 kg, 182 gm, 139 gm and 3.61 per
plant on C. calothyrsus.
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Fig. 1 : Fecundity of Kerria lacca during summer season crop , 2015-16
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Fig. 2 : Cell and resin weight of Kerria lacca during summer season crop , 2015-16

(A Mohanasundaram and KK Sharma)
Factors affecting germination of kusum seeds

e For germination of kusum seeds, July sowing proved to be the
best but, time-frame (within 2-3 days of collection) is required.
Trees with sufficient exposure to sunlight and without having
undergone pruning for more than 4 years excelled in producing
seeds of good germination per cent (40-50%). Under liming
condition 60 to 100 per cent increase in germination took
place due to azotobacter and VAM inoculation. Germination
per cent of bold seeds is three times higher than small seeds.
Temperature treatment of dry seeds at 40°C for 3 hours
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accelerated in both germination and seedling growth. Fertilizer
application in kusum seedlings registered increase in plant
height two times as compared to no application.

(S Ghosal)

T I & FIA D IR WROGIHIIT &7 qeaidd  Assessment of parasitisation during rangeeni lac crops
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Lac insect cells (445 nos.) were collected during critical
period 17™ to 20* week after inoculation from field
during summer season rangeeni (baisakhi) crop 2015-16
and examined under microscope by pricking the cells to
assess the level of parasitisation. There were 18.4 and
61.4 per cent parasitisation in live and dead lac insect
cells, respectively on ber. Similarly, in katki, 2016, lac
insect cells 865 and 866 were pricked on ber and palas,
respectively. There were per cent parasitisation in live
(0.3, 1.09) and dead (4.4, 46.3) lac insect cells on ber and
palas respectively. Level of parasitisation was recorded
less in katki 2016 compared to baisakhi 2015-16
on ber. The maximum level of parasitisation was
recorded at the time of sexual maturity period on
ber during baisakhi (2015-16) whereas in katki
(2016), maximum level of parasitisation during
crop maturity period on ber and palas.

(A Mohanasundaram)

~ Machine designed and fabricated

e A centrifugal machine along with its stand for
aleuritic acid isolation has been designed and
fabricated by Dr Anees K, Sc. (Fig. 3). The exploratory
study on modified method of aleuritic acid isolation

machine for aleuritic acid is under progress.
(39 %) isolation (Anees K)
YRR UG STE fahrd Processing and product development
DRI T ] JTATRT oI Y&d HON $T geagd  Scanning Electron Microscopy (SEM) of Acacia senegal
ATSHRBIY (TH S TH) RIefor gum-based silver nanoparticles
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(b) Acacia senegal-AgNPs, 3.0%

Morphological features of the Acacia senegal gum
and its synthesized silver
nanoparticles (AgNPs)
using 0.5% and 3.0%
gum concentrations were
studied with a JEOL JSM-
' 6390 LV Scanning Electron
Microscope (SEM). The
images were taken at an
: . accelerating voltage of
10kV  X2,000 10ym 0003 1241 SEI 10 KV and at 500 X and

2000 X magnifications

"J 13 and found that the gum
"" 3 had irregular, non-distinct

v large particles size. On

. the contrary, the Acacia

senegal gum-based AgNPs
surface morphology showed
quite distinct inter-woven
net like structures (Fig. 4a
r10kV X2000 1me 0003 13 41 SEI to 4b)

(Mz Siddiqui and AR

TR ;ﬁ %ﬂ ) Fig. 4 (a-b) : SEM images of Acacia senegal gum & synthesized AgNPs Chowdhu ry)

)@(



Dik| BT T @ faerg & g oue el Development of coating formulation for green garbage bags
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(W wEm STEr)

In response to request made by an organisation, efforts were
made for developing coating formulation for green garbage bags,
to be used for domestic waste disposal. A number of coating
formulations were developed and applied on newspaper materials.
The formulations were found to be smooth, uniform and glossy.
The coated newspaper materials were studied for mechanical
and water barrier / repellency properties. Tensile strength of
the coated paper increased 1.5 -2.0 times to that of the control.
Elongation and toughness was also found to be increased after
coating the newspapers. Water repellency / barrier property of
the coated papers was studied by making the coated papers into
funnel shape and water was poured into it. It was observed that
no drop of water passed through the coated paper even after one
week, while water started dropping through the control paper at
just 20-25 seconds only.

(MF Ansari)

TAaT (sesfiforar ogeftel) : T faereRd ME-SUEP  Galwang (Albizia lucida) : An interesting gum producing
AT B URuTasd g8 lac host tree
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Galwang is a fast growing (8-20 meter tall), deciduous tree
is native to the moist forests of North-East India and also
common in Eastern Asia. The large compound leaves of this
tree are unique; the main leaf-stalk divides into one or two
pairs of side-stalks, with only a few even numbered leaflets.
Flowers are clusters of small powder-puffs, like that of Siris.
Fruit pod is flat, dark brown, up to 25 cm long. Flowering
occurs in June-July.

The tree is host of the lac insect (Kerria lacca) and also produces
good amount of gum (Fig. 5) especially in winter. Though tree is
an established host for lac insect, no reference of its gum and its
uses is mentioned anywhere in the literature. The trunk bears
off white to dark brown colored droplets of gum, resembles
dewdrops on the stem. The good amount of gum can be
harvested during December to February. This unexplored and
minor gum needs to be studied for its various properties and
composition. It can be further evaluated as an adhesive, food
additive, or for its applications in pharmaceuticals, medical and
other industries.

Fig. 5 : Galwang tree and its gum exudates

(FRfFUR N T A9 < Areie)

(N Thombare and Vaibhav D Lohot)
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I T (forar Rkimeferal) &1 MAiaRgs fqaxor  Monosaccharide profiling of jhingan gum (Lannea
TR BT coromandelica)

o I Tk gufi-1, Svfi-2 TH 3 & sieSiEla wHRE w§ w e Alditol acetate and uronic acid derivatives of jhingan gum grade-I,

o A I Gvelfta fen T
Tlie Wd Al & A FA hl H Chemicals, IARI, New Delhi,

Abundance

grade-1l and Il were synthesized after

GC-MS (with 5975 C, inert XL EI/CI MS detector) at Division of Agricultural purification. All synthesized derivatives

of gum as also standards were analyzed

TR 9w, hsI-HF. AT, T TIC: BANGHIJHINGAN 2:26.O1data.me by Agilent technology-GCMS (with

2.20+07
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e 12040 5975 C, inert XL EI/CI MS detector)
1.00+07 at Division of Agricultural Chemicals,

(5975 i, fftra ©r Tt 3 m/A e
3T A Y feo & @) gr fawermm e ICAR-IARI, New Delhi. The MS method
= @ was standardized to get optimum
E e (e e i 1 SRS e - R separation and then all samples were
YRR T S o Tl Akl fohell soeion AN 2ol analyzed  following  standardized
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(31.89%), RIS (7.14%), H=Arst (4. s
68%), sﬂg(,ﬁa (4.26%) @W . 1000000, a.608 TaaE

929%) S TEHT €1 WY B THRIR —

method. The results (Fig. 6) showed
that the polysaccharides contain
sugar such as Galactose (31.89%),
Arabinose (12.82%), Glucose (7.14%),
Mannose (4.68%), Xylose (4.26%) and

14.173 19,720
12437 16.747 1841

Rhamnose (3.92 %). And also little

amount of Glucoronic acid (6.54%)

. . . _ . . o
il (6.54%) e ﬁ@la@ffﬁﬁh_ T Fig. 6 : Chromatogram of jhingan gum analyzed in GC-MS and Galacturonic acid (1_104,) were

(1.10%) =t 1= 9mn o sufed 2
(HiT= @ A Td T 3iar)

present.

(Ch. Jamkhokai Mate and N Thombare)

aRfed foRfora @ & I & forw ufshar defiror  Process validation and optimization of dewaxed
T4 JdHa decolorized lac preparation
o UEAE TR & HifEd farfod @@ (S € TA) H oI & e Study on solvent extraction system, process of operations, use

fe sTyeerar fruRor 2q faeme fepeor ugfa, w=rem ufsan,
foee & ITAM 1 31999 Tl T S Yoo dfed g&a
‘

(a) 10%

of solvent carried out for determining type and suitability for
pilot scale dewaxed decolorized lac (DDL) preparation. The main

Fig. 7 : DDL samples from charcoal treatments

i &l faeem/av=arEl, 31 FE/AM Med wE & fau s,
TRHIA & WY Y8, T 3, faamas w1 wifa & faw e,
YT Ud Voshd & ®9 § qg= T4, fo9s faw wefiq/sae
1 S 21 100 T G0 9 € € T & 9 & e ugee
T & Afehedd &g Uikl defiehiol Ud SrfheH & faw 10 wd
20% TR T AME-Hetsh 3T 1:6 (foa-7) & @y faf=
& fRd U WO % faT STge gERen gt &
T UF H WA W AR S $US ¥ WY geH 1 & R
T B UH Y 2-4 ¥ H H R BE &I qAN H AR HIS
Y o § &9 A 45 e (emew) o € € ud 1 aa
% fou fea v fafy= wheon o =g e e o gEheen |

process which includes unit operations identified as dissolution/
refluxing, cooling, filtration for wax removal, refluxing with
charcoal, hot filtration, distillation for solvent recovery, cooking
and flaking for which machineries/equipments are required. For
process validation and optimization helpful in designing pilot-
plant, preparation of DDL from 100 gm seedlac was carried out
in different trials with 10 & 20% charcoal and lac-solvent ratio 1:6
(Fig. 7). Wax removal was carried out in thick jeans cloth instead
of filter paper of lab process suitable for up-scaling. Hot filtration
of charcoal was also carried out by thick cloth. Filtration time in
case of thick cloth was lower (45 minutes approx.) compared
to 2-4 hrs through filter paper. So, from different trials, it has
been observed that increasing solvent (lac-solvent ratio) there
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was trend of retaining lesser amount of resin with impurities
during filtration when measured in lab and resulted in better
yield. The solvent ratio 1:6 and above was found suitable for
filtration during wax and charcoal removal and yield was better
(minimum 75%).

(SK Pandey, SC Sharma and N Prasad)

Transfer of Technology

Education and capacity building programmes

Name of training programme
courses / | partici-

Trainers training programme One

on lac cultivation, processing  week

& uses

Short term Refresher Course 3 days 02 57
on Scientific Lac Cultivation,

Processing and Uses

Educational programme 10 days 01 38

Summer Workshop on Natural
Resins and Gums

In campus orientation One day 27 1218

programme on scientific lac

cultivation

Participation in Kisan Gosthi/ --- 01 290

Workshop/ Educational

programme on lac cultivation

Lac based product -—-- 02 02

demonstration training

Total 34 1641
(AK Jaiswal)

Human Resource Development

e Dr A Mohanasundaram, Sc. and Dr Sheeraz Saleem Bhat, Sc.
attended ICAR sponsored winter school on 'Application of
Advanced Statistical Tools in Agricultural Research' for 21 days from
8-28" November, 2016 at Department of Agricultural Statistics,
University of Agricultural Sciences, Dharwad (Karnataka).

e Shri Nandkishore Thombare, Sc. attended 21 day CAFT training
on ‘Soil, Air and Water Pollution and Mitigation Strategies’ from
2-22" November, 2016 at Department of Soil Science, Punjab
Agricultural University, Ludhiana.

Events

8™ Annual Workshop of Network Project on HPVA of
NRG

e The 8™ Annual Workshop of Network Project on Harvesting,
Processing & Value Addition of Natural Resins and Gums was
held at KAU-College of Forestry, Vellanikkara, Thrissur, Kerala
during 06-07" October, 2016. The inaugural session was
presided by Dr Mercy George, Associate Director (Research),
KAU, Thrissur and graced by the presence of Dr Kanchan
K Singh, Assistant Director General (Engg.), ICAR, New
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e Wz TH TH, T W off, ¥ W= W wd ¥ & SRI 20161
GHeF fElTS F MY 22T HE [FRi< ETE g Fieita
3 Ts7a TFITTT S5 TT ST SF sehicaianr, 43(2):765-7691
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Delhi and Dr KK Sharma,
Director, ICAR-IINRG,
Ranchi. The Project
Coordinator, Pls, Co-
Pls and RAs of different
centres were present.
Dr Mercy George in
her opening remarks
said that Western Ghat
regions are rich in
trees producing natural
resins and gums (NRGs)
which have potentials
to earn a lot of foreign
' exchange. She also told
that NRGs were mainly
traditionally used which
should be expanded

Inaugural session of the workshop to other sectors like

pharmaceutical and
related industries. Dr Kanchan K Singh, ADG emphasized
upon the mechanized harvesting systems and processing
technology of NRGs. He added that value addition of NRGs
is an urgent need for better visibility of the product. He also
stressed upon the processing protocols, biomass utilization
and improved utilization of resources for increased
efficiency and profitability to the farmers. Dr KK Sharma,
Director, ICAR-IINRG expressed the ideas of biodiversity
studies and documentation of traditional uses of NRGs. Dr
N Prasad presented the overall progress report and salient
achievements of the project. The technical session of the
meeting was chaired by Dr Kanchan K Singh and Co-chaired
by Dr KK Sharma in which Pls of Network Project centres
presented their progress, action taken report for the year
2015-16 and technical programme for 2016-17. On Oct.07,
2016 concluding session was chaired by Dr Kanchan K Singh,
in which final recommendations were presented followed
by vote of thanks by Dr K Vidyasagaran, Pl, KAU-College of
Forestry, Vellanikkara, Thrissur, Kerala.

(N Prasad)

Publication and Publicity

Research article

e Bhat SS, Singh NB, Sankhyan HP and Sharma KR. 2016. Genetic
variability for growth traits of different half-sib progenies of Pinus
roxburghii Sargent. Ind. J. Ecol., 43(2): 765-769.

e Singhal Vibha, Ghosh Jyotirmoy and Bhat SS. 2016. Isoprene
emission from bioenergy plantations : Serious concern of global
warming. Ind. Farmer, 3(12):874-880.

e Ansari MF and Kumari N. 2016. Modification of shellac with
melamine and epoxy resins. Asia Pacific Coatings J., 29 (2):
27-30.

e Siddiqui MZ, Chowdhury AR, Thamilarasi K, Prasad N and Singh
BR. 2016. Amino acid profiling, viscosity and antibacterial activity
of acacia gums from different locations in India. World J. Pharm.
Sci., 4(11):165-171.
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Institute publications

e Natural Resins and Gums ICAR-IINRG Newsletter, July-September

2016, 20(3), 08 pp.

e Year Planner-cum-Publicity Brochure-2017, 28 pp.

o |CAR-IINRG At a glance, Brochure, 12 pp.

S'Cﬂﬁ'l[ M Eha[ Tl's‘l Receiving degree of Ph.D. at IIT, Delhi

RTATIRT
o T W HHeemE, WA w1 HWeyH 9 f&dw 21.11.2016
AFAII-Ja & 3T, T TWFRY foman T

Transfer

Awards / Honours

e Dr Niranjan Prasad, PS
and HOD was elected as
Fellow of The Institution
of Engineers (India),
8, Gokhale Road,
Kolkata-700 020.

e Anees K, Scientist was
awarded Ph.D Degree on
the topic 'Biosynthesis
of Aleuritic acid in Indian
lacinsectKerrialaccaand
its in vitro production’
from Indian Institute of
Technology, Delhi during
the convocation held on
6" November 2016.

e Dr M Monobrullah, PS was transferred from Institute to ICAR-
RCER, Patnaon 21.11.2016.
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