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From the Director's Desk

MERITS OF NATURAL RESIN-LAC

Lac-a product of plant and insect
| interaction is a renewable source. Of
. the three constituents 7.e. resin, wax
and dye that it contains, the resin is the
major fraction (about 68% of clude lac).
This natural resin has versatile physico-
chemical properties that merits several
applications. Some of these merits are:
i)bio-degradable, odourless, hence,
eco-friendly and harmless, ii) soluble
in common solvents like alcohol and

can be made water soluble too, iii) a very good surface coating material

for different surfaces like wood, metal, leather, handicrafts etc, iv)

possesses appreciable adhesion strength, is a good binding material,

v) melts on heating, thus, could be used for moulding purposes, vi)

being poly-functional material, can be modified with chemicals/synthetic

resins for improvement of surface coating, insulation properties, viii)

having medicinal value, used in
ayurvedic, unani and herbal
compositions, ix) is a good
source of fine chemicals for use
in perfumery, pharmaceutical
and bio-active compounds. Being
a product of organic origin and
a source of livelihood of many
inhabiting sub-hilly tracts of east,
south-east and north-east india
as also south-east Asia, the
product needs popularization,
support and use based on merits
it possesses.

Besides merits in various
applications, it has tremendous
strengths in production as well.
Grown on marginal and
degraded midlands and uplands
lac host trees are a source of

additional income, employment
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Palas flower and extracted dye

and ecological maintenance. The crop also grows in adverse climate |
like drought, conserving economically important lac insects besides
valuable fauna and flora of rainfed ecology. Capable of sustaining on
meagre inputs like water, fertilizer, labour, pesticides etc, lac cultivation
is one of the effective ecological approach for economic development.

(Bangali Baboo)

Fire resistance properties of composite board

from arhar sticks using sticklac (scraped lac)

Test for resistance to ignition by small flaming (BS 476: Part 5, 1979)
indicated that the composite board prepared from pulverized arbar
sticks using sticklac (scraped lac) as binding material was ‘Not easily
ignitable’.

To improve the performance of the composite board when in fire, the
flammability properties such as the time of flaming, after-glow,
percentage loss in weight and charred area were studied incorporating
varying concentrations (0 to 15%) of a flame retardant. It was observed
that at certain concentrations, the duration of flaming and after-glow
reduced to zero with the percentage loss in weight around 7%; indicating
that the composite board using sticklac attained good fire resistance
properties.

(KP Sao, PS, LP&PD Division)

Extraction of orange dye from the flowers of Butea
monosperma (palas)

Palas flowers start appearing in February and
stay on nearly up to the end of April. The size
is nearly 2 to 4 cm in diameter. The flowers
tend to be densely crowded on leafless
branches. These give the plant a beautiful look
despite being leafless during spring season
when entire terrain having Dbak trees wears
a kind of exquisite orange and red hue. The
flowers form a gorgeous canopy on the upper
portion of the tree, giving the appearance of a
flame from a distance. The Dbak flowers yield
an orange dye and efforts were made to extract
maximum dye content using different
extraction techniques e.g. maceration, cold
percolation and hot extraction etc.

10.0 g orange dye was obtained from 500g of
fresh Dhak flowers by using cold percolation
. method of extraction. Yield of the dye content
was further improved by taking shade dried
flowers. The experiment is continuing to
extract the dye content from the flowers
dropped and dried in the farm itself.

(i siarea, SaitTen, oy, o s.fa. )

(Sanjay Srivastava, Scientist, LP&PD Division)
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TRANSFER OF TECHNOLOGY |

Trainings Conducted

A training programme on scientific approaches of lac cultivation was
organized at Gosaindih village under Purulia-1 Block on 12.1.2005 and
others besides Dr § Ghosal, Incharge RFRS, Purulia; Dr P. Kumar, Head,
LPD; Dr KK Kumar, Head, TOT and Dr AK Jaiswal contributed to the
training programme. Some outside members viz. Mr T.R. Soren, LDO;
Mr K. Mahato, local elected village member; Mr B. Das, lac trade expert

also attended the training programme and addressed the audience. Lac
biology, lac cultivation/protection and other aspects of kusmi/rangeeni
lac cultivation were dealt in detail. A video film show on lac was also
arranged and literature on lac cultivation was distributed among the
trainees. Demonstration of spraying, use of synthetic nets in inoculation,
etc. were also given. About 60 farmers including 10 women participated
in the training programme.

Following training programmes on lac cultivation, processing and utilization were conducted during the period under report:
Training Programme No. of Participants / Students Village / Place Sponsoring Agency Period
1. One week training 12+1 LRI ATMA, West Singhbhum 24 to 29-1-05
on lac cultivation & Self
29+1 do Swa-Shakti, Ranchi & self 21 to 26-2-05
32+25 do Forest Deptt, North 710 12-3-05
Bastar & Mahasamund )
55+1 do Forest Deptt., North Bastar 14 t0 19-3-05
& Bhanupratappur
On-Farm 45 Mangobandh, Ranchi SEEDS, Mangobandh, Ranchi 1-1-05
training 45 Dokad, Ranchi Gram Jan Jagriti Manch, Ranchi ~ 3-2-05
83 Sogod, Ranchi -do- 11-2-05
50 Forest Res. Centre Forest Deptt., Gujarat 2-2-05
Godhara
50 Vagai, Dangs -do- 3-2-05
50 Basan, Godhara -do- 5-2-05
2740 Barghat, Kanari Zila Panchayat, Seoni (M.P) 22-2-05
Dhanora,Piparia 27-2-05
Lakhnadon
55 Khamar PRADAN 16-3-05
04 Hatchery Hall, Latehar D.C. Latehar 29 to 31-3-05
110 Keodi, Chhotaudepur Gujarat State Forest Dev. 30 & 31-3-05
Corporation, Vadodara
One-day Orientation 25 ILRI JWDS. Ranchi 22-1-05
Programme 39 LRI R.K. Mission, Ranchi 29-1-05
25 ILRI JWDS, Ranchi 28-1-05
15 ILRI AFPRO, Ranchi 3 & 4-2-05
19 ILRI G. Vikas Trust, Ranchi 18-2-05
32 ILRi CASA, Surguja, Chhatisgarh 2-3-05
16 ILRI Gandhi Seva Ashram, Ambikapur ~ 2-3-05
36 ILRI NABARD, Ranchi 16-3-05
33 ILRI R. K. Mission, Ranchi 18-3-05
55 ILRT Gram Jagriti Manch 31-3-05
Technology of Gasket Shellac Compound was transferred to M/s Polygel Technologies (1) Pvt Ltd, Chembur (E), Mumbai, during March 8-11,2005
(AK Jaiswal, Sr. Sc. TOT, Div)
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New kusmi lac host

Prosopis juliflora (Guj: Ganda Babool), was introduced to the Indian
subcontinent from South America for preventing the spread of Thar
during the 19th century. Presently, it has invaded Raj asthan and Gujarat
covering all type of soil conditions in these states. Presence of this host
has been noticed in the adjoining areas of neighbouring states also.

This plant species was inoculated with brood lac of kusmi strain of
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Kerria lacca at Basan Farm, T.R.C. Gandhi Nagar, Department of Forest,
Gujarat, during July 2004. A good lac crop was obtained during February,
2005 with a broodlac input-output ratio of 1:6. Although it is a recorded
host of K. sindica from Sindh, Pakistan, kusm strain of K Jacca has been
cultured for the first time on this host.

Due to its availability in large numbers and less economic significance,
its identity as a good kusmi lac host is expected to provide an
opportunity, not only for boosting kusmi quality lac production in the

country, but also for socio-economic development of the rural masses.

(D. Singh, T A, LP Division)
LINKAGE

A team, comprising of Shri R. Narayan, Chief General Manager, National
Agricultural Bank for Agriculture and Rural Development (NABARD)
and other important officials visited the institute on 2nd Feb. to discuss
about co-operation between the two institutions for capacity building
in lac cultivation in Jharkhand. A meeting was held with Dr Bangali
Baboo, Director and senior-level scientists of the Institute. As a result,
a project has been sanctioned by NABARD for training 200 farmers in
two village clusters with local support of two NGOs, namely, Gram Jan
Jagriti Manch, Namkum and Xavier Institute of Social Service, Ranchi.
One cluster comprises of 100 farmers.

NABARD would contribute 85% of critical inputs for demonstration of
lac cultivation package. The NGOs would work towards creation of SHGs
of the participating lac growers, to promote co-operative efforts for
marketing and credit linkages. The NABARD would be contributing
Rs1.865 lakhs out the total cost of Rs 2.03 lakhs of the project. The
ILRI would provide two - day on-farm training on lac cultivation
technologies to the farmers benefitting under this programme; the
farmers would also receive a one-day exposure training at the Institute.
The Institute would also provide the technical guidance for the lac
cultivation demonstrations in the target area.

(R. Ramani, PS, TOT Division.)
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O ILRI website updated w.e.f. 15th March, 2005

O Meetings of Senior Officer’s Committee held on 17th January and
7th February 2005 under the chairmanship of Director and
convened by Dr PC Sarkar, Convener

3 Upgradation of HPLC in Sophisticated Insturmentation Laboratory
of LP& PD Division
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[nauguration of deep borewell at the Institute campus
by DDG (Engg.)

DDG's visit

Dr S. Ayyappan, Dy. Director General
(Fy. & Engg.), ICAR, New Delhi
visited Indian Lac Research
Institute, Ranchi on 19-20 Feb.,
2005. During his two days stay, he
visited institute Research Farm, Lac
Museum, Research Labs of L.P.
Division and P.D. unit of the
Institute, KVK of R.K. Mission, HARP,
and NBPGR Stations, Ranchi. He also
planted a sapling of lac host kusum
in the plantation. He also
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Interaction with Japanese visitors

inaugurated a deep borewell at the institute campus with yield of
2,500 lthr from 2 depth of 200mtr. During the meeting with
scientists and officers of ILRL, Dr B. Baboo, Director welcomed
DDG and presented the activities and achievements of the Institute,
Heads of Divisions, Scientist Incharge, IRF; A.O., F&A.0. and
Estate Officer presented the achievements and activities of the
concerned Division / Section. Dr P. Kumar, Head L.P. Division
coordinated the programme of his visit.

Japanese businessmen visit ILRI

Two businessmen from Japan, Shri
Shinsuke and Shri Akiyama were in
Ranchi, as a part of Indian tour to
explore the availability of natural
fibres and dyes for manufacture of
fabrics. They were of the opinion that
there was great scope for very high
demand for natural, safe and organic
dyes in textiles, food and cosmetic

industries. They interacted with lac
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experts at the Indian Lac Research Institute and took keen interest in
lac dye, which can be commercially produced from crude lac. They
also visited local lac manufacturers for assessing the supply of lac dye.
They were very much impressed by the scope of lac dye for dyeing the
silken & woollen fabrics. They appealed for further support from the
ILRI for developing a channel for supply of lac dye of desired quality
for consumption in Japan. Dr Bangali Baboo, Director of the Institute
assured all possible support of ILRI to the visitors. This initative is likely
(0 lead to utilization of lac dye, 2 bye product of lac industry, which
mostly goes as waste. The visitors were also shown around the Institute
Research Farm and Lac Museum. They also visited Central Tasar
Research and Training Institute at Hehal to learn about tasar silk.

(R. Ramani, PS, TOT Div.)
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Dr Sharma receiving AZRA award

PERSONALIA
Honours / Awards

O Dr KK Sharma, Sr. Sc., LP Division was awarded AZRA Young
Scientist Award on 14th Feb, 2005 by Applied Zoologists
Research Association, CRRI, Cuttack for his outstaning
research contributions in the field of applied Zoology.

0 Dr Bangali Baboo, Director was conferred Fellow, Indian
Society of Agricultural Engineers (ISAE) at the Annual
Convention of ISAE held at ANGRAU, Hyderabad, on March
11, 2005.

0 Dr KK Sharma, Sr. Sc., LP Division, Chaired
the technical session on, ‘Fisheries, Dairy &
Veterinary Sciences and other Beneficial
animals’ during 7th AZRA Conference held at
OUAT, Bhubaneshwar.

Q While reviewing the achievements of the
Engineering Division for the year 2004-05,
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DDG, Engineering complimented Dr A. Bhattacharya for his
work on ‘Management of lac insect predators through exotic
egg parasitoids.

Retirement

v Shri S.K. Bhaduri, -5 w.e.f 31.1.2005

v Shri RK. Upadhyaya, Asstt. w.e.f. 31.1.2005

v Shri B.P. Keshery, T-4 w.e.f. 31.1.2005

v Shri B.L.Dey, T-4 w.e.f. 31.3.2005

Transferred from ILRI

% Dr KK Kumar, Head, Div. of TOT & PS transferred to NRC for

Litchi, Muzaffarpur (Bihar) as Officer-Special Duty and
relieved on 28.2.2005

# Smt Smita Jain, T-3 transferred to NBPGR, Pusa Campus ,
New Delhi-12 and relieved on 31.3.2005

Transferred to ILRI

O Dr Murari Prasad, P.S. (Chem.Engg.) transferred from IVRI,
Izatnagar, UP and joined at this Institute on 7.2.2005.

HRD

Q Dr S.K Yadav, Scientist (SS), Lac Production Division attended a
training on Science Citation Index on 28th March 2005 at West
Bengal University of Animal and Fishery Sciences, Kolkata

Q Shri MF Ansari, Sc.,LP&PD Division attended a training

programme on “Computer-based Multimedia Presentation’
during Jan 05-25, 2005, held at NAARM, Hyderabad.
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MEETINGS / SEMINARS / WORKSHOPS ATTENDED / VISITS UNDERTAKEN

By Director

Q National Seminar on Patents Protection Valuation and
Commercialization. National Research and Development
Corporation, New Delhi. Feb.9, 2005

O Project Screening Committee of Agricultural Engineering Division,
ICAR, New Delhi. March 17-18, 2005.

Others

Q  Shri MF Ansari, Sc., LP&PD Division participated and presented the
paper, 'Entrepreneurship potential of Natural resin Shellac based
products in West Bengal' authored by DN Goswami, B. Baboo, N.
Prasad and MF Ansari, in the seminar, 'Sth All India Peoples’
Technology congress’ organized by Forum of Scientists, Engineers
and Technologists during Feb. 19-20, 2005.

Q  Dr PC Sarkar, Sr. Scientist attended 11th meeting of Chemical Division
Council of Bureau of Indian Standards at New Delhi on 22nd March
2005.

O Dr KK Sharma, Sr. Sc., LP Division participated in the 7th AZRA
Conference on ‘Recent Advances in Applied Zoological Researches
towards Food and Nutritional Security and their Impact on
Environment : Challenges Ahead’ held at OUAT, Bhubaneshwar,
Orissa during 14-16th February, 2005 and presented a paper
entitled, 'Yield gap and potential study in Indian Iac insect, Kerria
lacca (Kerr) and analysis of factors responsible for low yield of
lac’ authored by KK Sharma, Kavita Kumari and Manoj Kumar.

Q Dr A. Bhattacharya, Pr. Sc., LP Division, presented a paper on

‘Evaluation of Cartap hydrochloride for management of Eublemma

" amabilis (Moore) - a serious lepidopteran predator of lac insect’

authored by A Bhattacharya, AK Jaiswal, S Kumar and M Kumar in
7th AZRA Conference held at Bhubaneshwar, Orissa.

Q Shri Lakshmi Kant, Assistant Director (0Q.L.) attended 'Combined
Regional Official Language Conference” in Auditorium of District
Library, Guwahati (Assam) organized by Deputy Director,
Implementation (North East Region) Kolkata on 01-02 February,05

O  First Meeting of Institute Official Language Implemention Committee
was held under the Chairmanship of Dr. Bangali Baboo, Director
on 26th Fabruary, 05 and important decisions were taken to promote
use of Hindi.

Q  Mrs Sushanti Prasad, PA and Mrs Smita Jain, T-3, participated in
Conference on “Mahila Utpidan Avam Samaj ka Dayitva”
(Harrassment of Women and responsibility of the Society) organised
by Family Counceling Centre, Bokaro on 5th March, 2005.

Quality Testing Laboratory

The laboratory carried out 217 tests on 57 samples received from
entrepreneurs/business houses/different Divisions of the Institute during
the period under report. An amount of Rs16,916 was earned as revenue.
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In-house seminars / Invited talks

0 ‘Semiochemcial interaction in Insects’ by Dr AVN Paul, PS &
National Fellow, Entomology Division, IARI, New Delhi on Jan.12,
2005.

O Efficiency factors of beneficial insect parasites by Shri ML Bhagat
Sc (8G), TOT Division on March 5, 2005.

Institute Research Farm

A sum of Rs 48, 444/- was earned through sale of farm produce, Wood,
broodlac etc. and as resource sharing with Revolving Fund Scheme.

Infrastructure development

A new 36 HP tractor has been
purchased for Institute Research Farm
under replacement of the old Tractor.
Accessories viz. Disc Plough, Spring
Tine Tiller and Disc Harrow have also
been purchased.
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conducted by Dr PC Sarkar , Member Secretary on 4th -5th January
and 22nd February 2005. Progress of the ongoing research projects of
the institute as well as externally funded projects was discussed in detail.
Six new projects were considered by the SRC, three of which were
refered back to DRC for further improvement. All the scientists of the
Institute attended the SRC.

EXHIBITION

S AREA
s i)

4+ At Indian Vegetable Kisan Mela
ot at IIVR, Varanasi during 29-30
é January, 2005

4 Institute stall was put up at BAU,
Kanke. Exhibit materials were
displayed and Melfolac varnish was
also put up for sale. Exhibition was
inaugurated by Hon’ble Saiyed Sibte
Razi, Governor of Jharkhand.

During the inauguration, Dr Bangali
Baboo, Director and Dr R. Ramani
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PS were present. More than two hundred farmers visited the stall daily.
Most of them were lac growers of different areas like Tamar, Mandar,
Ormanjhi, Bokaro and Gumla.
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RAC meeting in progress

Republic Day Celebration

Republic Day was celebrated with usual gaiety and enthusiasm under the
aegis of Staff Recreation Club on 26 th January, 2005.

All the staff of the institute and their family members participated in the
celebration. While addressing the gathering after Flag hoisting,
Dr Bangali Baboo, Director urged them to work for the welfare of the
Nation and the institute. Dr RK Singh, Sc. enthraeled the audience with
his patriotic song. A double wicket cricket tournament and 200m &
400m races were also organised on the occasion. Winners were awarded
prizes by Mrs Director, Smt.Madhuri Singh. Dr KK Sharma, President of
the Staff Recreation Club thanked all the participants for their zealous
participation and members of the club for their active cooperation in
organising the event.

(Prahlad Singh, Member Secretary, Staff Recreation Club)

RAC Meeting

The XIth meeting of Research Advisory
Committee was held at the Institute on 21st-
22nd March, 2005. The meeting was attended
by Dr N.S.L. Srivastava, former DDG (Engg.),
ICAR and presently Joint Director, Sardar Patel
Renewable Energy Research Institute (SPRERI),
Vallabh Vidya Nagar, Gujarat as Chairman;
Dr Bangali Baboo, Director, ILRY; Shri Jivendra
Kumar, MD, JHASCOLAMPF; Shri R.L. Sharma,
Industrialist and Dr A. Bhattacharya, Pr. Scientist
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and Member Secretary. The Committee reviewed the research
programme. Presentation of the Perspective Plan-Vision 2020 document
was also made. Several recommendations were made which have been
sent to the Council for approval.

RMU
Dr A. Bhattacharya, Pr. Scientist took over the charge of Research

Monitoring Unit (RMU) w.e.f. 28th March, 2005 from Dr R. Ramani,
Pr. Scientist & Head, TOT Division.

New Year Get-Together
A formal New year get-together was organised for the institute staff by
Staff Recreation Club of the institute under the Chairmanship of Dr
Bangali Baboo, Director. On this occasion, Dr P. Kumar, Head, LP
Division; Dr N. Prasad, Head, LP&PD Division; Dr KK Kumar, Head,
TOT Division; Dr KK Sharma, Incharge, Institute Research Farm; Dr N.
Prasad (Er.) Estate officer; Shri A. Mallick, Administrative Officer and
Shri D. Nigam, F& AO presented achievements of their respective
Division/Section and set targets for the next year. Dr Bangali Baboo
expressed his satisfaction over the achievements and exhorted all the
scientists and staff of the Institute to work hard for bringing laurels to
the Institute.

(KK Sharma, President, Staff Recreation Club)
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Students observing lac insect colonies

Participation in Inter-Institutional Sports Meet

The Institute participated in the ICAR Inter-Institutional Tournament
Zone-1II, hosted by Central Research Institute for Jute and Allied
Fibres (CRIJAF), Barakpore and held at Yuva Bharati Krirangan,
Salt Lake, Kolkata w.e.f.14th-18th January, 2005. Smt Smita Jain won
the Women's Chess finals while Smt. Sushanti Prasad was declared
runners up in Javelin throw (Women). In the atheletic events for men
Shri R.C. Mandap won the 2nd and 3rd position in 1500 m and 200 m
races respectively, while Shr B. Oraon and Shri C. Kachhap won the
2nd position in the events of High jump and cycle race (500m)
respectively. The Institute team was placed in 3rd position in the 4100
m relay race for men. Dr A. Bhattacharya, Pr. Scientist and Shri K.X.
Prasad, T.0. accompanied the team as Chief-de-Mission and Manager
respectively.

Training Organized

Central Institue of Medicinal and Aromatic Plants (CIMAP), Lucknow
organized at ILRI, Namkum, a three day training programme on
production and processing of economically important medicina
1 and aromatic plants w.e.f. 18-20 Jan., 2005. The training programme
was attended by 45 participants of Jharkhand and adjoining areas
comprising of farmers, industrialists, students, research scholars and
some scientists of ILRL. Dr N. Prasad, PS & Head, LPPD acted as local
Coordinatior for the training,

National Science Day

Indian Lac Research Institute,
Namkum, Ranchi observed Open
Day on 26.2.2005 to commemorate
the renowned scientist Dr CV
Raman’s famous invention
“Raman’s Effect” as a part of
National Science Day celebrations
on 28.2.2005. In response to the
invitation, 450 students of several
schools/colleges of Ranchi, visited

|
the Institute. They were shown
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around the museum and
experimental farm area and acquinted with the lac insects, host plants/
trees, cultivation of lac and its uses. On this occasion, the film made on
lac was also screened for the students. Booklets, folders on lac published
by the Institute were distributed and priced publications were sold from
the stall put up on the occasion.

Chairing the seminar organised on 28.2.2005, Dr Bangali Baboo,
Director, ILRI said that not only in the ancient days but presently also,
India is the centre of excellence in several fields. He expressed the need
to felicitate leaders in respective fields to inspire the coming generation.

Dr KP Sao, Pr. Sc. gave a brief account of the researches / inventions
made during the golden decade 1895-1905 and observance of 2005 as
World Year of Physics. Dr DN Goswami, Pr. Sc. expressed need to spread
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awareness about physics and legendary article of Einstein published
in 1905, inventions made during last century and achievements of
Indian Scientists. Dr N, prasad, Head, LPPD Division told about the role
and uses of Science in our daily life. Dr R. Ramani, Pr. Sc. & Head, TOT
and Dr S. Srivastava, Sc. also spoke on this occasion. Dr KP Sao extended
vote of thanks. The programme was conducted by Dr KK Sharma,
Sr. Sc.

Aleuritic acid Plant

Aleuritic acid, a constituent of shellac is a value-added product useful
for the synthesis of perfumery chemicals and bioactive compounds. In
view of substantial overseas demand for this raw material, a young
entrepreneur Mr Vivek Kataruka has setup a new aleuritic acid plant,
Chemshel Enterprises at Purulia (WB). The plant was inaugurated on
25 January 2005. It is hoped that this will stimulate further growth in
the aleuritic acid exports from the country.

TV /RADIO TALKS

The following Radio Talks were delivered by Subject Matter Specialists
and broadcast by AIR, Ranchi under the programme, 'Lakhon Ka Lakh'
sponsored by the Institute wherein 13 episodes on different aspects of
lac cultivation, processing and utilization have been included to promote
lac.

s ‘Niyamit aur adhik lab utpadan ke liye vibbinna poshak vrikshon ka
samanyya' by Dr BP Singh,PS on 7-1-05

* 'Kusumi Lakh utpadan ka vaigyanik tareeka' by Dr KK Sharma, Sr. Sc.
on 14-1-05
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+ '‘Ber Vriksha se kusmi lakh,
utpadan ka unnat tareeka’
by Dr AK Jaiswal, Sr. Sc. on
2-1-05

x ‘Biban Lakb ka, sarankshan
awam rakh rakbav' by
Sri ML Bhagat, Sc. (SG) on
28-1-05

* 'Baagan laga kar chhote
podhon par lakh ki kbeti' by
Dr SK Yadav, Sc. (SS)
on 4-2-05

* 'Lakb adbarit kutir udhyog
vipanan uyavastha aur
sarkar ki bhumika' by
Dr N Prasad, PS on 11-2-05

KK Sharma, Sr. Sc.
R Raman, Pr. Sc.

Technical Assistance
PA Ansari

LCN Shahdeo
Hind; Editing

KK Sharma, Sr. Sc.
Translation

Anjesh Kumar
Lakshmi Kant

Photo

R.P. Srivastava

Published by

Dr. Bangali Baboo

Director

Indian Lac Research Institute

Namkum, Ranchi-834019, Jharkhand
Phone: 06512260117, 2261156(Director)
Fax: 06512260202

E-mail : ilri@sanchamet.in,
lac@ilri.ernet.in

Visit us at: www.icar.org.i10/1lr1

A

L
<

‘hph] Bbla

R

19TT/70619TZ~

%

i



