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PREFACE

Thrs qear witnessed a nurnber pf events orqanised at this
9nstitute to rnark the conclusion of the Flatinurn Jubllee of its
foundation The forrner Directors ot' the JnstitutZ, whose hard
work and leadership have led to buildlnq up of a qlorious leqac4
of this unique institute, were felicitated b4 the Hon Union
Mtnister for Aqriculture, 5hrI Nitish Kurnar, in a qLitterinq
cerernon4, Shri $irsa Oraon the oldest livinq worker of the
institute was also honoured on this occasion Dr. B f /lrnla,
Chairrnan of KAC, who was klnd enouqh to qrace the occasion,

enjoEed dtstributinq speciall4 desiqned rnernentoes arnonq all
the ernplo4ees in service. Dr lo Kurnar, principal Scientist and
Head, fac Froductlon Division and Shri K. l?arnani, Sen[or
Scientist, TOT Division tilere also honoured with special
rnementoes for thetr dtstinquished services

A special cultural proqrarnrne was orqanised b4 the
children of the staff, at a staff Qet-toqether in the eveninq on
21st Septernber. Cuttinq the birthda4 cake ot' the 9nstitute turned
aut to be a rnernorable rnornent for rne

Startinq on the Joundation Da4 , a tvvo-da4 sqrnposiurn
on 'fac on the New Millenniurn'was also orqanised, the inauqural
cerernona of which was attended bq a nurnber of dlqnitaries.
The dellberatrons rnade bq the experts durinq -da4s have
led to a nurnber of recornrnendations for buildinq a stronq lac
rnaustra.

Ketrospective introspection at such rnornents evokes rnixed
responses in one's rnind 9nstead of invokinq a sense of
achievernent, it rather inspires one for focussinq the enqerqies

for airninq hiqher qoals
feadershlp deterrnines the perforrnance of an4

orqanisation The 9nstitute underwent orqanisational
restructurinq, adrnInistrative reforrns and infrastructural
developrnent under the able stewardshlp of Jorrner Director Dr
S C Aqarwal, who retired on Decernber3l, 2OOO TheJnstitute
would alwaqs rernernber his contribution to the developrnent af
the institute.

Dr. S. C. Sengupta, Former-Director, being felicitated

Dr. B. L. Amla giving away memento to ILRI employee

Felicitation of Dr. S. C. Agarwal at retirement

Director



EXECUTIVE SUMMARY

The Indian Lac Research Institute is the
premier R&D institute exclusively devoted to lac.
During the period under report, the Institute
celebrated the Platinum Jubilee of its
foundation, on 20th September, the foundation
day of the institute. Hon'ble Shri Nitish Kumar,
Union Minister for Agriculture, Dr. A. Alam, DDG
(Engg.) ICAR and a no. of dignitaries attended
the function.

During the past seventy five years of
dedicated service to the nation, the Institute has
developed a number of technologies in the areas
of lac production, host plant managdment, lac
processing, value addition and diversification
of uses of lac. The Institute has been
instrumental in solving the problems and needs
of the lac cultivators, lac based industries and
has been providing research support for
increasing lac production and its utilization.

Research

The research projects of the institute are
mainly organized under four core programmes
in two research divisions : Lac Production and
Lac Processing & Product Development. A
summary of salient achievements made by these
divisions during the period under report, is
given below :

Lac Production

o Removal df tertiary shoots during October
and spraying of water in April-May increased
the survival of kusmilac crop orrber, during
summer.

o Field releases of Trichogramma chilonis@ 50,
75 and 100 insects ,per palas tree and T.

pretiosum @ 10, 15 and 2O inseqts per bush
of bhalia at the 3'o, 4'n,9th and 10th week
after inoculation have resulted in a signifi-
cant reduction in the population of the preda-
tors, Eublemma amabilis (50 - 84o/o) al1'd

Pseudohypatopa pulverea (57 - 9lo/o) . Release

of 100 insects of. T.chilonis on lac bearing
palas trees gave 239o/o more broodlac yield
than that of control.
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r Eggs of E. amabilis dipped in endosulfan (62.5

ppm) and ethofenprox (100, 5O and 25 ppm)
resulted in cent percent mortality of the eggs,

whereas under field condition, ethofenprox
(@ 0.005 to O.O2o/o) caused significant mor-
tality of E. amabilis larvae.

o Values of almost all the growth characters
were found to be higher in F. macrophylla
than those of F. semialata recorded prior to
lac inoculation for winter lac crop (aghani
2000-01). The rate of increment in plant
height was 0.51 and 2.2O cm/day in F.

macrophyllaandO.24 and I.2O cm/day in F.

semialata during 80 DAC (days after
coppicing/harvesting) and 80-150 DAC re-
spectively. Similarly, the rate of increment
in basal girth was found to be 0.026 and 0.020
cm/day during 80 DAC inF. macrophyllaand
0.013 cm/day during 80-150 DAC in F.

semialata. French bean gave better returns
compared to other vegetable crops tried in
the system as inter crop.

o A prediction model for yield of broodlac,
sticklac and biomass from akashmani (Aca-
cia auriculaeformis) has been developed for
winter kusmi lac (aghani 1999-2000)
through correlation and regression analy-
ses. Independent variables could explain
52,70 and 90 o/o variation for broodlac,
sticklac and biomass yields respectively.

o Out of total available shoot length of primary
and secondary twigs of a-kashmani, only
26.00/o of shoot length was preferred by lac
larvae for their settlement, Out of this length
only 31.60/o of shoot length had significant
lac encrustation. The suitable girth of twigs
for thick lac encrustation was found to be
2.37-3.38 cm for winter lac crop.

o Significant reduction in the population of
both the predators, Eublemma amabilis and
Pseudohypatopa pulverea, by about 5O-7 5o/o

and 57-83%o, respectively over control has
been recorded by release of egg parasitoids.
Release rate of 100 parasitoids per tree was
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found most suit-
ablefor katkicrop
on palas.

o Under laboratory
conditions. the
ectoparasitoid
Bracon hebetor
could parasitise,
58o/o larvae of
Pseudohypatopa
pulverea while
feeding on artifi-
cial diet.

o The insecticides
dichloqvos
(0.03%) and
ethofenprox
(0.01%o) did not

have any adverse effect on the parasitoid
Bracon hebetor. However, endosulfan
(0.05%o) proved to be highly detrimental as
it caused TOOo/o mortalitv within 24 hrs. of
treatment.

Flemingia stricta has shown superior perfor-
mance in respect of producing number and
length of inoculable shoots,/bushwith 91 and
57o/o heritability and 16.8 and 6.30/o genetic
advance, respectively.

The trivoltine crimson lac insect has been
showing shifting life cycles for the last eleven
generations since its introduction under
Ranchi climate.

Lac insects collected from Bangalore
(Karnataka), Thrissur (Kerala), Ajmer
(Rajasthan) and Amsoi (Naogaon, Assam)
were added to the existing insect germ plasm
and are being maintained on Flemingia
macrophylla under potted conditions. Lac
insects collected from Amsoi (Assam),
Chitradurga (Karnataka) and Palakkad
(Kerala) indicated heavy infestation of the
predator Eublemma hmabilis.

A roller-type pedal-operated lac scraping ma-
chine, with a capacity of about 6 kg lac sticks
at95o/o efficiency, has been designed and fab-
ricated.

Lac Processing and Product Development

(4-9 Hexadecen-1-a1, a sex pheromone com-
ponent was synthesized from threoaleuritic
acid. It was evaluated by blending it with (Z)-
1 1-hexadecen-1-al on Helicoverpa armigera.
It caught 23 adult males of H. armigera in
three days.

l,9-Nonane diol diacetate, a mosquito repel-
lent has been synthesised from aleuritic acid.
Its repellent activity is being tested.

(E)-2 undecene-l,1l-diol diacetate has been
synthesized from aleuritic acid. The com-
pound is expected to exhibit mosquito repel-
lent activity.

A heat and water proof shellac varnish, two
shellac based tin can lacquers and one hot
melt adhesive composition were prepared.

Electrical properties of baking type insulat-
ing varnishes prepared by blending of solu-
tions of gummy mass and a synthetic resin
and also by melt-mMrg, were investigated.
The films of the varnishes possessed high
dielectric strength, when tested both in the
air and after immersion in water for 24 hrs.
and showed thermal resistance up to 24Oo C

besides resistance to tracking and trans-
former oil.

A few emulsion- form- ulations based on lac wax
and bleached lac have been prepared for use

Paratachardina sylvestrii
on bhalia

Pedal-operated lac scraping machine
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Lac-based particle boards

as a protective coating for fruits and veg-
etables. Attempts were also made for prepa-
ration of general purpose polishing composi-
tions based on lac wax and other ingredients.

The woody waste material of lac factory was
successfully used in making particle boards
of good surface finish by three{ayer mat for-
mation technique. It was further fgund that
the aleuritic acid-free gummy mass could be
used in combination with phenol-formalde-
hyde resin as extender for making particle
board.

Several compositions of insulating varnishes
based on shellac and two,/three synthetic res-

ins were studied for their electrical and other
properties as per IS: 10026-1982. The var-
nishes possessed all the desired characteris-
tics e.g., dielectric strength, resistance to
tracking and transformer oil. The films of the
varnishes were flexible and passed the test
for thermal resistance up to 24O"C. Two of
the varnishes were found to be satisfactory
when applied on the coils of 6.5 kV 750 kW
and 3.3 kV 400 HP electric motors.

Electric motor applied with shellac-
based insulating varnish

Transfer of Technology

Training & Transfer of Process Knowhows

The Transfer of Technology Division
conducted a number of training programmes for
farmers, students, trainees, probationers and
entrepreneurs on different aspects of lac which
have been summarised below:

Seventy-nine farmers (8 batches) were given
one-week training on lac culture and related
aspects. A batch of 22 B.Sc. (Ag) students of
BHU, Varanasi also received a special one
week training on lac.

More than 800 farmers participated in a num-
ber of off-campus/on-farm training
programmes organized in Jharkhand,
Chhatisgarh and Orissa.

One - day Orientation Programme on lac was
also conducted for the benefit of 482 farm-
ers and 102 students, in 19 batches.

A batch of 25 trainees, sponsored by Insti-
tute of Entrepreneurship Development, Bihar
was given training on selected lac based en-

terprises.

Technology for lac dye was transferred to one
entrepreneur.

MoUs have been signed between ILRI and two
private agencies, viz.,M/s Tajna Shellac Pvt.

Ltd., Khunti and Encon, Ranchi for the trans-
fer of technology of recently developed in-
sulating varnish compositions for promotion
in foreign market.

Publicity

o The Institute participated in twelve exhibi-
tions / kisan melas to promote lac and lac
technologies developed at the institute.

o Eleven publications and s.ix promotional post-

ers were broughtout. ILRI Newsletter, a quar-
terly publication was also brought out regu-
larly. Old publicity literature were also re-
printed in large numbers and distributed on
various occasions.

Extension Research

o Current status and problems of some of the
lac processing units of West Bengal,
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Chhatisgarh and Maharashtra were assessed
through a survey.

o A survey was made in some lac growing ar-
eas of Jharkhand, West Bengal and O,rissa to
collect data pertaining to lac culture.

Organising National Symposium
A two-day national symposium on "Lac in

the New Millennium" was organised at the
Institute to commemorate the Platinum Jubilee
of Foundation of the Institute.Itwas inaugurated
by Hon'ble Union Agriculture Minister, Shri
Nitish Kumar in a well-attended ceremony. A
number of publications were released during the
occasion. There were about I4O participants.

HRD

The following scientists were deputed for
training in the T2"dFoundation Course for
Agricultural Research Service (72"dFOCARS) at
National Academy of Agricultural Research
Management, Hyderabad from lst December
20OO to 30th March, 2OO7.

o Sri Saroj Kumar Giri (ASPE)

o Sri Santosh Kumar Singh Yadav (Org. Chem.)

o Sri Dipnarayan Saha (Biotech.)

o Sri Arvind Kumar (SWCE)

Dr. K.K. Sharma, Scientist (Sr. Scale)
participated in the winter school on, 'Emerging
trends in microbial control of crop pests from
14th November to 13th December, 2000
organized by Department of Entomology, Tamil
Nadu Agricultural University, Coimbatore.

Dr. A.K. Jaiswal Scientist (Sr. Scale)

completed two week training programme on
"Statistical softwares for data analysis" during
April 4-I5, 20OO conducted by National
Academy of Agricultural Research and
Management, Hyderabad.

Dr. P.C. Sarkar, Scientist, attended a two
week training programme on "Web
programming and Internet Technologies" from
96 October to 21s October 2000, conducted by
Indian Agriculture Statistical Research Institute,
New Delhi.

Infrastructure Development

A mist propagatio.n chamber (15m x 5m),
capable of maintaining temperature and
humidity over a wide range has been
constructed. Dr. R P Kachru, ADG (PE), ICAR
inaugurated the facility on April 7,2OOO.

Exhibition Van

A specially designed Exhibition Van,
capable of carrying exhibition kit, audio-video
equipment and generator set has been procured
for publicity purposes.

Release of Souvenir by Hon'ble Agric. Minister,
Slrri Nifisft Kumar

Inauguration of mist chamber by Dr. R. P. Kachru,
ADG (PE)
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Anwar AIam DDG (Engg.) and Dr. R. P. Kachru,
ADG (PE) at the Sophisticated Instrument

Laboratory

The Sophisticated Instrument Laboratory of
the LP & PD Division was inaugurated by Dr.
Anwar Alam, DDG (Engg.), ICAR on 19th
September 2000 on the occasion of Platinum
Jubilee celebrations of the ILRI. Dr. R. P. Kachru
ADG (PE), ICAR and Dr. B. L. Amla, Chairman,
RAC were also present on the occasion.

Resource Generation

The Institute has earned a revenue of about
Rs. 9.81 lakhs through training, services, sale of
products, sale counter etc. during the period.

Award

Dr PC Sarkar, Scientist, lac processing and
Product Development Division was presented
with the Dr K A Thakkar (Cash) Award of Rs.

1000/-. Two of his research papers entitled, FT-

IR Spectroscopic studies on esterification of lac'

and , 'FT-IR studies on bleaching of shellac' co-
authored by Dr AK Srivastava of Ranchi
University and published in the Journal of the
institution of Chemists (India), Vol. 70, 1998
were selected as the best papers published in
the Journal in 1998.

Sports

The ILRI Sports team participated in the ICAR

Zone-I Sports Meet, organised by IISR, Lucknow
during 22 - 25 February 2000. The team
consisting of 38 members was led by Dr. A.
Bhattacharya as Chief-de-Mission and Mr. Binod
Kumar as team manager. The ILRI team was
runner-up in football. Mr. R. C. Mandap finished
second in the 200. 400 and 15OO m race events.
Mr. Bandhnoo Oraon won Silver in high jump.
Mr. Arjun Gope was third in discus throw. The
relay team comprising of Mr. R. C. Mandap, Louis
Ekka, Kameshwar Oraon and Bandhnoo Oraon
won Bronze in 4 x 100 relav race.

Winners of sports events with Director



INTRODUCTION

Historical

The Institute came into existence as a
result of the recommendation of a two-member
committee comprising of Mr. H. A. F. Lindsay
and Mr. C. M. Harlow, appointed early in l92O
by the then Govt. of India to enquire into the
conditions of the Indian lac trade and suggest
measures for its all-round improvement. The
report of the committee was published in I92I.
They had recommended, besides other aspects,
for intensive cultivation by significantly tested
methods for sustained lac production. In view
of this suggestion, the then lac merchants
organised themselves into a private registered
body, the Indian Lac Association for Research.
The association acquired land from the
provincial government and the foundation of
the Indian Lac Research Institute (ILRI) was laid
on Sept. 20,1924.It started functioning under
the Founder Director, Mrs. Dorothy Norris.

Initially, the Institute consisted of
Entomological Section as the principal unit
supported by a Biochemical Section which
started functioning from 1925. Subsequently in
1927, a Physico-chemical Section was added to
take up applied research. Later, these two
chemical sections were combined to form a
Chemical Division. The scope of this Institute
was thus widened to cover both the
entomological and chemical aspects.

In 1930, on the recommendations of the
Royal Commission for Agriculture, the Indian
Lac Cess Act was passed by the Central
Legislature. Under this Act, the Government of
India constituted the Indian Lac Cess Committee
which took over the Institute from "Lac
Association" in 1931.

After the Second World War, the First and
Second Review Committees set up in 1951 and
7955, formed broad research programmes with
equal emphasis on fundamental and applied
research. During the period, four Regional Field
Research Stations were set up at Jhalda (W.B.),
Damoh, Umaria (M.P.) and Mirzapur (U.P.) to
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take up regional problems. Later, Regional
Testing Laboratories were also established to
support lac manufacturers for quality control
of different types of lac manufactured by them.
These were set up at Gondia (Maharashtra),
Jhalda (W.8.) in 1959, at Balarampur (W.B.) and
Daltonganj (Bihar) in 1961 and at Namkum
(Bihar) in L962.

Indian Council of Agricultural Research
(ICAR) took over the Administrative Control of
the Institute on lst April I966,with the abolition
of the Lac Cess Committee on this day. The
Institute was strengthened and reorganized in
December I977, based on the recommendation
of Sheshadri Committee, into five Divisions, viz.,
Entomology, Chemistry, Agronorny & Plant
Genetics, Technology and Extension.

The Institute

The ILRI is situated in the peaceful suburbs,
nine kilometers East of Ranchi town, on the
Ranchi-Tatanagar Highway, at an altitude of
about 650 m above sea level at23"23'N latitude
and 85"23'E longitude. The soils of the Institute
are developed on granite gneiss showing
advance stage of weathering. The soil of the
plantation is lateritic type. The total estate of
the Institute at Namkum including experimental
plantation (about 36.5 ha) covers an area of 49
ha. The area has ecologically mild salubrious
climate; the mean minimum temperature varied
between 7.72 "C in January and 23.80 'C in
August and mean maximum temperature varied
between 25.54'C in January and 38.09 eC in
April. The total rainfall during the period was
1026 mm of which the monsoon rainfall was
820 mm.

The Present Status

The ILRI has responded to the globalisation
of industries and agricultural enterprises of the
country as well as structural and functional
reorganisation of ICAR. The Institute also has
undergone structural changes and the priorities
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have been redefined. The erstwhile Divisions
and Sections have been abolished and the
scientific manpower has now been divided into
three divisions, viz., Lac Production, Lac
Processing and Product Development and
Transfer of Technology. The Institute runs two
Regional Field Research Stations at Madhya
Pradesh and West Bengal. For outstation
experiments, areas and trees have been taken
on long term lease. Infrastructure development
in both physical and manpower has been
initiated in a big way. A cell for Agricultural
Research Information System (ARIS Cell)
provides to the scientists access to the Super-
Information Highway for communication and
information retrieval.

Since its inception, the Institute has played
a significant role in creating awareness among
the tribals about the benefit of scientific
methods of lac cultivation. It has persistently
endeavoured to boost, optimise and
disseminate appropriate technologies for
scientific methods of lac cultivation and offers
packages and practices for all major lac hosts.
The Institute has been disseminating these
technologies to the growers belonging to weaker
sections, who cultivate lac in an area
encompassing about 80,000 sq. km covering the
states of Jharkhand, West Bengal, U.P., M.P.,
Maharashtra and Orissa.

The industrial aspects have not been
overlooked. The Institute has always polarised
its scientific manpower as per the changing
demand of the consumer industries. A number
of products and processes have been developed.
Previously the technologies used to be
transferred free of cost to the interested, on
request. Now, a nominal fee is charged for the
transfer of these technologies with the objective
of meeting the target set for resource generation
by the Council. The Institute has attained
international recognition for its contribution in
cultivation and utilisation aspects of lac.

The mandate of the Institute are :

o To develop lac culture technologies, adopt-
ing existing or genetically improved lac in-
sects and lac hosts

o To develop lac processing techniques for the
industry

o To conduct researches for diversification of
lac utilisation leading to pilot plant demon-
stration

o To transfer the technologies to farmers and
entrepreneurs

o To act as a repository of information on lac
production, processing and utilisation

For Regional Field Research Stations :

o To test the developed lac cultivation tech-
nologies under different agro-climatic con-
ditions

o Brood lac production and exploitation of re-
gional hosts

o Training of farmers for boosting lac produc-
tion in agro-forestry system

. Entrepreneur awareness programme on re-
gional basis

Organisational Set-up

The Institute is headed by a Director. The
scientific rnanpower is deployed under three
Divisions : i) Lac Production, ii) Lac Processing
and Product Development and iii) Transfer of
Technology.

Located in the main campus are :

The Divisions of Lac Production. Lac
Processing & Product Development and Transfer
of Technology; the Administrative, Finance &
Accounts Sections; the Library; the Director's
Cell; ARIS Cell and the Mechanical Section;
besides, the Dispensary and residential quarters.
Adjoining this, is a small campus housing the
Processing Laboratory and staff quarters. The
Institute has playgrounds in both the campuses.

The administrative wing comprises of
Director's Office, Administrative Section,
Purchase Section, Finance and Accounts Section
and Central Stores. The technical support is
provided by the following sections : Library,
Director's Cell, ARIS Cell, Farm Unit and
Maintenance & Workshop. The Auxiliary units
are : Hindi Cell, Security, Medical and Estate
Maintenance services.
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Staff

The Institute has a sanctioned strength of
55 scientific, 96 technical,45 administrative and
112 supporting grade posts.

Rs. 9.81 lakhs was earned as revenue through
different programmes of various divisions and
sections of the Institute, as per details given in
the following table :

Head Revenue
(In lakhs)Budget

During 2000-200 1, the non-plan expenditute
was Rs. 344.06lakhs, against a budget estimate
of Rs. 43 0 lakhs, the plan expenditure was Rs. 8 5 .2

lakhs against a budget estimate of Rs. 115 lakhs.
The detailed figures are shown in the Table I.

Revenue Generation

During the period under report, a sum of

Sale of farm produce,
product etc.

Testing charges

Receipt from service rendered

Income from internal schemes

Training and consultancy

Other receipts

2.16

0.09

3.08

1.01

1.87

1.60

Total

Table I Budget during 2000-2001
(in Rs. lakhs)

9.81

Head of account BE: 2000-2001 RE: 2000-2001 Actual expenditure

Plan

Establishment charges

Wages

OTA

T.A.

Other charges including equipment

Works

Catch-up grant
Equipment

Works

Other items, HRD

3.00

53.00

10.00

15.00

25.00

6.00

2.80

55.20

7.00

11.00

19.00

2.80

48.54

5.01

9.97

17.88

Total 1 15.00 9 5.00 85.20 (90.00*)

Non-Plan

Establishment charges

Wages

0.T.A.

T,A.

Other charges including equipment

Works & other items

379.80

0.05

2.s0

45.00

7.6s

330.00

0.05

2.00

52.45

22.50

259.r7

0.05

1.98

51.43

2r.43

* Amount released

430.00 407.00 344.06 (385.00*)Total
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RESEARCH ACCOMPLISHMENTS
LAC PRODUCTION DIVISION

EVALUATION AND IMPROVEMENT OF LAC
CROP MANAGEMENT PRACTICES UNDER
INTEGRATED AGRO-FORESTRY SYSTEM
COVERING SOIL, HOST PLANT AND PEST
MANAGEMENT

To evolve management practices for
kusmi lac production on ber

Determination of the effect of nitrogenous
fertilizer on shoot growth and survival of lac
jnsecfs during summer

As a prerequisite to the nitrogenous fertilizer
trial, bertrees of the old plantation were pruned
and FYM applied to all the trees to initiate the
following fertilizer treatments during summer in
RBD with five replications.

To (Control) - NoPo, T,-Nzo Pso, Tr-N+oProo,

Tr-NooPo, To-NsoPso and Tr-NooProo. Inoculation
and recording of data will be taken up at
scheduled time.

Effect of partial pruning and application of GA3
on summer survival of 'lac crop

The experiment was conducted in RBD with
six treatments viz., T1- early variety of lac insects
+ partial pruning, T2- early variety lac insects +
partial pruning + GA3 @ 40 ppm, T3- early
variety of lac insects (control) with similar set
of treatments with late variety of lac insects as

T4,T5 and T6 respectively. Lac insects suffered
heavy mortality during summer. All the

Table 1 Effect of brood rate on coverage and yield of lac

replicates under treatments co'mprising of late
variety of kusmi lac insects, and the earlykusmi
lac insecbs which survived in case of partial
pruning yielded crop. The ratios of used lac to
broodlac and sticklac yield are l:L.2 and 1:0.82
respectively. Thus, this practice may be tried in
combination with other comDonents to enhance
the yield ratio.

To determine the appropriate brood rate for
summer and winter kusmi crop production on
ber

The experiment conducted last year was
repeated during aghani season with four
treatments of brood rates viz., 5, 10, 15 and 20
g,/m shoot length. Each ber tree represented a

treatment replicated five times. All the 20 trees,
pruned during April,/May last year, were
inoculated during July 2000 with kusmj late
variety. The 15 g/m brood rate resulted in
highest brood lac and sticklac production/tree
this year also, which may be used for aghani
crop production on ber (Table 1).

Bio-rational approaches for manage-
ment of pests of lac insect and host
plants

Rearing of beneficial parasitoids

Egg parasitoids: Eight egg parasitoids, viz.,
Trichogramma pretiosum, T. chilonis, T.

brasiliensis, T. japonicum, T.dendrolini, T.
embryophagum, Trichogrammatoidea bactrae

on berduring aghani crop (2000-01) season

Brood
rate

G/m)

Mean coverage (%) Weight
of brood

Iac
Yield ratio

Primary Secondary Tertiary Total (s/m) Broodlac Stick
obtained lac
/used obtained

/used

5

10

15

20

2.37 t4.40 4.20 20.92

6.10 17.30 3.20 76.60

9.30 28.80 s.20 43.30

15.6s ?s.40 12.00 s3.0s

55.50

80.25

120.00

98.00

4.55 3.00

2.40 2.30

2.80 3.40

2.20 2.40
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and Telenomus remus were reared under
laboratory condition oL Corcyra cephalonica
eggs. Three egg parasitoids, viz., T. iaponicum,
T. dendrolini and T. embryophagum brought
from Project Directorate Biological Control,
Bangalore, were successfully reared under
laboratory condition at ILRI, Ranchi for the first
time. All the three parasitoids failed to parasitise

the eggs of lepidopterous lac predators.

LarvaL parasitoids : Culture of Bracon
hebetor (Hymenoptera : Braconidae) recently
brought from P.D.B.C., Bangalore was
maintained on the larvae of C. cephalonica.The
parasitising efficiency of the parasitoid was

assessed against lepidopterous lac predators
under laboratory condition. The parasitoid
parasitised 58% larvae of Pseudohypatopa
pulverea while feeding on artificial diet,
similarly 4Oo/o law ae of Eub le mma amab ilis were
found to be parasitised when exposed through
chimney method. Since, the habitat of both the
predators was immensely disturbed while testing
under laboratory condition, it would be more
appropriate if the parasitising efficiency is

evaluated under micro-plot or field conditions.
Nevertheless, the initial observation indicates
that the parasitoid holds promise for the
management of both the major lepidopterous
predators of lac insects.

Biological control of lac predators by egg
parasitoids under field condition

Field release of Trichogramma chilonis, T.

pretiosum and T. brasiliensis (by means of
trichocards) was carried out respectively, on lac

crops grown on Butea monosperma (palas),
Flemingia macrophyll a (bhalia) and Schleichera
oleosa (kusum) during katki 2000 and aghani
2000-01 crops. The release of T. chilonis was @

50 (T1), 75(Tr) and 100(T.) insects per tree of
palas while it was @10(Tl), 15(Tr) and 20 (Tt)
insects per bush in case of bhalia both carrying
rangeeni crops. Similarly, for kusmi crop, the
dose of release of T. brasiliensis on kusum trees
was @100(T1), 200(Tr) and 300(T3) insects
during aghani 2000-01 crop season. Altogether
four releases were made during 3rd, 4th, 9th
and lOth week after inoculation, coinciding with
the peak periods of incidence of the predators.

Significant reduction was observed, in the
population of both the predators, Eublemma
amabilis and Psuedohypatopa pulverea, by
about 5O-75o/o and 57-83o/o respectively, over
control Table 2. The overall increase in brood
obtained to brood used was 4.24 in case of T'
which is 239o/o more yield as compared to
control. Therefore, release rate of 100 insects
per tree was found most suitable for katki crop
on palas.In case of T. pretiosum released on
bhaliabushes, a reduction in the population of
E. amabilisby 76-840/o and P. pulvereaby 72-
9Io/owas observed. The brood obtained to brood
used was 3.44,3.64, 3.81 and 1.98 in case of T'
T2, T3 and control. There was no significant
difference between T, and T, in predator
population as well as broodlac yield (Table 3).
Hence, release rate of 15 insects,/bush (Tr) was

found to be economical, which maY be
recommended for control of lepidopterous
predators during katki crop season. In case of
field release of T. brasiliensis on kusum trees
during aghani 2000-01, the results are awaited.

Evaluation of pesticides on lac culture

To assess the effect of pesticides on lac
culture and associated insect fauna during the
rainy season, one insecticide (endosulfan), one

fungicide (carbendazim) and antibiotic
(streptomycetin) were sprayed in different
combinations on one-month-old katki 2000 crop
raised on palas bushes. The experiment was

carried out with 13 treatments viz., carbendazim
(Bengard) 0.01% (T,); endosulfan (Thiodan)
0.05%o (Tr); streptomycetin 50 (T3), 100 (T4),

200ppm(Tr); T,+Tr(Tu); T.+T. (Tr); Tr+To (Tr);

Tr+T, (Tn); T,+Tr+T, (T,o), Tr+Tr+T4 (Tri),
Tr+Tr+T, (T,r), control (T,r) replicated thrice. No

significant differences were obtained among the
treatments, after spraying. A total of 30 cm. long
lac encrusted samples were collected randomly
from each experimental tree at crop maturity and
were caged for recording the incidence of
parasitoids and predators of lac insect. Another
set of similar samples were collected to quantify
the yield of sticklac. No significant difference was

observed with regard to lac yield. Occurrence of
the associated fauna as well as bacterial and
fungal pathogens were below the economic
threshold level during katki 2000 crop.
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Table 2 Field release of Trichogramma chilonis against lepidopterous lac prodators during ftafftl 2000 crop
raised ot palas (Butea monosperma)

Tre atment Eublemma amabilis Yield

13

T, (50 insects/tree)

T, (75 insects/tree)

T3 (100 insects/tree)

Control

SEM

CD at 59zo

CD at 1%

Mean no.
per kg

broodlac

22.57

(4.84\

12.85

(3.71)

1 1.14

(3.47)

46.00

(6.8s)

0.0763

0.2259

0.3095

Percent
reduction

ovet
control

50.93

72.06

75.78

Broodlac
obtained/
Broodlac

used

J.I O

3.83

4.24

7.77

0.1639

0.4854

0.6650

Sticklac
obtained
per kg

broodlac

0.145

0.165

0.168

0.105

Table 3 Field release ol Trichogramma pretiosum against lepidopterous lac predators during ftarki 2000 crop
raised ot bhalia (Flemingia macrophyllal

Pseudohypatopa
pulverea

Mean no. Percent
per kg reduction

broodlac over
control

5.14 57.16

(2.4s)

2.85 7 6.25

(1.e0)

2.00 83.33

(1.6e)

12.00

(3.se)

0.1141

0.3380

0.4629

* Figures within parentheses are transformed rin+l values

Treatment Eublemma amabilis Pseudohypatopa
pulverea

Yield

Mean no. Percent
per kg reduction

broodlac 
.ooJ,.,'o,

Mean no. Percent
per kg reduction

broodlac over
control

Broodlac Sticklac
obtained/ obtained
Broodlac per kg

used broodlac

T1 (10

insects,/tree)

T, (15

insects/tree

T3 (20

insects/tree

Control

SEM

CD at 5%o

CD at 1%

8.00 76.85

(2.e8)

6.00 82.64

(2.62)

5.28 84.72

(2.47)

34.57

(s.e4)

0.1438

0.4257

0.5835

4.49 72.37

(2.2e)

r.42 9I.I2
(1.s1)

I.7 | 89.31

(1.51)

16.00

(4.73)

0.1345

0.3984

0.5457

3.44 0.084

3.54 0.083

3.81 0.120

1.98 0.075

0.1045

0.3094

0.4239

* Figures within parentheses are transformed {n+1 values.
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Ethofenprox 0.005%

Ethofenprox 0.01%

Ethofenprox 0.02%

Table 4 Effect of ethofenprox on lac predatot E' amabilis

Treatment Post-treatment percent
mortality of

E. amabilis Iarvae

48 hrs. 96 hrs.

endosulfan, ethofenprox and methoprene.
Dipping in water served as control. The treated
eggs were kept under observation for hatching
in glass petri dishes. Endosulfan (62.5 ppm),
ethofenprox (100, 50, 25 ppm) caused cent
percent mortality while it was least at all doses

of methoprene and lower doses of endosulfan.
Ethofenprox at 25 ppm was found to be most
suitable for control of E.amabilis at egg stage
(Table 5).

Evaluation of safety of insecticides towards
beneficial parasitoid

Three insecticides viz., endosulfan
(Thiodan), dichlorvos (Nuvan) and ethofenprox
(Nukil) were evaluated for their safety towards
the beneficial parasitoid, Bracon hebetor, under
laboratory conditions. Dichlorvos (0.03%) and
ethofenprox (0.01%o) did not show any adverse
effect on the parasitoid tested. Endosulfan
(0.05%), however, proved to be highly
detrimental as it caused cent percent mortality
within 24 hrs. of treatment.

Biological control of lac predators by parasitoids
under field condition

With an objective to assess fluctuation in
the lac associated faunal structure, samples were

drawn weekly from different lac crops'
Tachardiaephagus tachardiae and Tettastichus
(Aprostocetus) purpureus were found.to
outnumber all the associated inimical
parasitoids. Unlike previous year, this year also

Elasmus claripennis outnumbered all the
beneficial parasitoids during katki 2000 crop'

Management of imPortant lac hosts
under agro - forestry system for kusmi
lac oroduction

With a view to integrate lac cultivation with
general agriculture for sustainable lac and
higher biomass production per unit area and

time and also to meet the diversified need of
the farmers, a lac based cropping model for
upland (Tanr I) was laid out. It consisted of four
lac host plants of different canopy spread and

height viz., Zizyphus mauritiana, Albizzia lucida,
Flemingia macrophylla and Flemingia semialata

raised along the boundary of the field while the
main plots were utilized for raising vegetables.

68.57

82.92

92.72

5 8.82

70.96

84.62

Table 5 Effect of different pesticides on the eggs of
E.amabilis

Treatment Mean Percent Mortality

Endosulfan 62.5 ppm

Endosulfan 31.25 ppm

Endosulfan 15.625 ppm

Endosulfan 7.813 ppm

Endosulfan 3.905 ppm

Ethofenprox 100 ppm

Ethofenprox 50 ppm

Ethofenprox 25 ppm

Ethofenprox 12.5 ppm

Ethofenprox 5.25 ppm

Methoprene 20 ppm

Methoprene 10 ppm

Methoprene 5 ppm

Control

C.D. at 5%

C.D. at 1%

100.00 (90.00)

93.33 (77.70)

80.00 (63.93)

10.00 (15.19)

3.33 (6.s2)

100.00 (90.00)

100.00 (90.00)

100.00 (90.00)

78.06 (62.77)

27.42 (31.48)

27.73 (3r.52)

1s.3s (22.37)

6.79 (1s.00)

7.8s (15.99)

70.4940

14.1843

*Figures in parentheses are angular transformed values.

Evaluation of insecticide against lac predator

Katki 2000 crop raised on potted bhalia
plants was allowed for infestation/egg laying by
the predator Eublemma amabilis under natural
condition. The colonies were sprayed with an
insecticide (ethofenprox as Nukil 10 E.C.) at one

month stage of the crop and observations were

taken 48 and 96 hours after treatment. The
percent mortality of the larvae has been
presented in Table 4. Ethofenprox' at all
concentrations, tested, caused significant
mortality of E. amabilis.

Ovicidal effect of Pesticides
Eggs of E. amabiliswere collected by caging

of the adults in glass battery jars provided with
paper strips for egg laying. The paper strips
with freshly laid E. amabilis eggs were dipped
for 15 seconds in various concentrations of
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Aghani 1999-2000 lac crop (kusmi late
emerging), raised on two Flemingia spp. and
galwang (Albizzia lucida), were harvested
towards the end of February and early March
2000. Performance of lac crop was found to be
satisfactory on F. semialatawith an average yield
of 1OOg/bush of scraped lac. The ratio of
broodlac obtained to broodlac used and total
scraped lac yield to scraped lac of broodlac used
were 2.75 and 2.55, respectively. Summer
(jethwi 2000) lac crop, raised on these hosts
including self - colonization in galwang, falled
to produce any significant yield.

Plant growth attributes, recorded prior to
lac inoculation (aghani 2000-01) for both
Flemingia spp. and galwanghave been presented
in Table 6. Almost all the plant growth
characters showed better performance in case
of F. macrophylla than those of F. semialata,
confirming the previous results. The rate of
increment inplant heightwas 0.51 and 2.2O cm/
day in F. macrophylla and O.24 and l.2O cm/
day in F. semialata during 80 DAC (days after
coppicing,/harvesting) and 80-150 DAC
respectively. Similarly, the rate of increment in
plant girth measured at 5 cm above the ground
level was 0.026 and 0.020 cm/day during 80
DAC and 0.015 and 0.013 cm/day during 80-
150 DAC in F. macrophylla and F. semialata,
respectively. Accordingly, number of tillers
counted at 80 and 150 DAC of both the
Flemingia spp. indicated that the number of
tillers,/bush reduced later. Winter lac crop
(aghani 2000-01) raised on Flemingia spp. and
galwang are progressing well. Three vegetable
crops viz., Okra (Abelmoschus esculentus),
French bean (Phaseolus vulgaris) and bitter
gourd (Mamordica charantia) were raised in the
main plot. The overall performance of French
bean was found to be satisfactorv with an
average yield of 57.5 q/ha.

Management of akashmani (Acacia
auriculaeformis) for lac cultivation

The winter lac crop (aghani 1999-2000)
raised on akashmani was harvested towards the
end of February. Out of total shoot length of

primary and secondarytwigs available, only 260/o

of shoot length was preferred by lac larvae for
their settlement. Out of which only 3I.5o/o of
shoot length was covered with significant lac
encrustation. The suitable girth of twigs for thick
lac encrustation was found to be 2.37-3.38 cm.
in winter lac crop.

A prediction model for broodlac, sticklac
and biomass yield for winter lac crop, was also
developed through correlation and regression
analysis. Plants were inoculated with kusmi
strain at a uniform rate of. 2Og per meter
inoculable shoot length during second fortnight
of July 1999. Measurement of five easily
accessible independent variables, viz., plant
height, basal girth, girth at breast height, mean
canopy spread, number of secondary branches
and broodlac used were recorded at the time of
inoculation, whereas coverage of shoot length
with lac insect was recorded at the time of
harvesting of the crop. Data on dependent
variables viz., broodlac (yl), sticklac (y2) and
total harvested biomass (y3) were recorded at
crop harvesting. Multiple regression (MR)
analysis with step down related variables from
the correlation matrix has been applied.

The highest correlation coefficient was
obtained in case of dependent variables such as
broodlac and sticklac yield with plant height
were 0.5376 and 0.5530 respectively while
biomass yield with basal girth was 0.9002
(Table 7a).

Two multiple regression (MR) equations
obtained for each of the three dependent
variables (yL,y2, & y3) have been presented in
Table 7b. In case of broodlac yield, the
regression equation, using seven independent
variables (xl - x7), has yielded a significant value
of coefficient of determination of O.6174
explaining 6t.7o/o variation in broodlac yield.
Similarly, for sticklac yield (y2), the two
equations obtained from x1 - x7 and x1 - x6
(independent variables) have shown highly
significant coefficient of determination of
O.7542 and0.6461 respectively while in case of
biomass yield (y3), these were of 0.9273 and
0.9001.
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Tabte 6 Plant growth attributes of Flemingia spp.
2000-0 1 )

ald Albizzia lucida prior to lac inoculation (winter lac crop

Host Plant height (cm) Basal girth* (cm) No. of tiller,/primary Canopy
branches Per bush sPread (m)

Total
shoot

length(m)

Inoculable
shoot

length(m)

80

DAC

150

DAC

240

DAC

80

DAC

150

DAC

740

DAC

80

DAC

150 740

DAC DAC

N-S E-W

Flemingia 4I.l
^ ^ --^^h,,fi ^tttdlt uytt! tra

Flemingia 19.2

semialata

Albizzia lucida

195.0

203.0

- 330.0

158

A1

94

281

10.2

20574878654

29.2

102

24.4

1r.4

311

1.5 7

23.91

DAC - Days after coppicing,/harvesting

* Drime rrr hrench

Table 7a Correlation matrix of different variables of akashmani

Char a cters Mean
xr x2

Correlation Coefficient (r)
x3 x4 x5 x5 x7 Yl 'l

X, Plant height (m) 5.485

X, Basal girth (cm) 31.900

X3 Girth at breast height (cm) 18.500

Xo Mean canopy spread (m) 2.879

X, Secondary branches (nos.) 15.225

Xu Broodlac used (g) 332.800

X, Lac insect coverage (m) 7.115

Y, Broodlac yield (ke) 0.552

Y, Sticklac yield (g) 236.785

Y, Biomass yield (kg) 12.815

1.0000 0.5006* 0.4637*

1.0000 0.4010

1.0000

0.4484* 0.3291

0.4910* 0.5395**

0.?748 0.3268

1.0000 0.21.40

1.0000

0.1509 0.1037 0.5374***0.5630** 0.4087

0.5164* 0.3008 0.3272 0.3414 0.9002***

0.0454* 0.4076 0.2188 0.2399 0.546i**

0.7117** 0.2483 0.4261 0.5109* 0.3535

0.2915 0.7579**0.5000* 0.5450**0.5071*

1.0000 0.1537 0.4172 0.4775* 0.3170

1.0000 0.4558* 0.5281* 0.2864

1.0000

1.0000

1.0000

Table 7b Values of regression equations for estimating broodlac, sticklac and biomass yield of A. auticulaeformis

Dependent
Variable

Indepen-
dent

vari able

lntercept
constant

Regression coefficient Coefficient
of deter-
mination

b7b5bsb4b3b2br R2 F

Broodlac yield

(y,)

Sticklac yield

(yr)

Biomass

(y,)

Y -Y

V -Y

-0.72?1.

-0.4528

-337.8472

-?r4.2454

-79.0240

-23.8146

0.2309 -0.0105 -0.0085 -0.1389 -0.0060 0.0012 0.0819

0.1632 -0.0154 0.0002 -0.009s 0.0214 0.0009

95.8933 -5.4207 -3.6239 -42.65r -2.596 0.5347 37.6105

6s.7819 -7.6131 0.3507 16.7023 10.0210 0.377s

-2.8253 1.7432 -0.6294 2.4164 0.5315 -0.0154 -1.4578

-t.5t46 t.222 0.4753 0.1158 0.0424 -0.0103

0.6774

0.5 3 20

0.7 s42

0.646r

0.9273

0.9001

2.7 663*

?.4533*

5.2603**

3.95 5 3*

21.8575**

19.5277**



ILRI Annual Report 2O OO -2OO1 17

Nutrient management in soil for maxi-
mizing lac yield

Effect of nitrogen on plant growth and lac yield
of palas

An experiment was laid out in RBD with ten
treatments and four replications to see the effect
of nitrogen on plant growth and lacyield of early
pruned ten-year-old palas trees on granitic
gneiss origin acid soil, low in nitrogen,
phosphorus and potassium at ILRI Farm
Namkum.

Application of fertilizer under different
treatments (g,/tree,/season) was aS follows :

- Control

- N 20 r/zurea+ LtzFYM

- N 40 r/zurea + 1/z FYM

- N 60 r/z vre + 1zz FYM

- N 80 r/z vrea * 1/2 FYM

- N 20 Inorganic

- N 40 Inorganic

- N 60 Inorganic

- N 80 Inorganic

- N 100 r/zlnorganic+r/z organic

Basal dose of 50 g PrO. + 30 g KrOltree in
all trees.

Rangeeni broodlac was inoculated at two
brood rates, i.e., 10 and 20 g per metre shoot
length under a two coupe system during third
week of October. Initially, settlement of lac
insects was observed to be very good but
subsequently high degree of mortality of lac
insects was observed.

High percentage of female insect
production was found under treatment T4
(79.3o/o), T3 (78.8o/o), TIO (76.50/o) and T5
(75.Oo/o). The experiment is in progress.

IMPROVEMENT IN PRODUCTIVITY AND
qUALITY OF LAC THROUGH DIFFERENT
BREEDING APPROACHES FOR INSECT AND
THEIR HOST PLANTS

Collection, maintenance and evaluation of lac
insect germplasm

An exhaustive survev of selected areas in

Rajasthan, Gujarat and Madhya Pradesh was
undertaken during November, 2000 to explore
the availability of lac insects and its host plants
in the region. Samples of living as well as dead
lac insects were collected from different places
(Table 8). Lac insects collected from Bangalore
(Karnataka), Thrissur (Kerala), Ajmer
(Rajasthan) and Amsoi (Nagaon, Assam) were
added to the eight already existing stocks
including one inbred stock and are being
maintained on F/emingia macrophylla under
potted conditions. Lac insects collected from
Assam were reared on Cajanus cajan, Frcus sp.
Eriolaena, Grewia hirsuta and Flemingia
macrophylla during summer season crop.
However, it survived on the latter two hosts only.

Germplasm of host plants collected from
NEH region like Kydia calycina is growing
satisfactorily. Plant raising through stem
cuttings of Dalbergia (dwarf type), kusum, palas
and Flemingia semialatawas tried with hormone
mixture NAA + IBA (100 ppm). Amongst these,
only D albergi a spp. ( dwarf type ) showed rooting
while the rest failed. Air layering of kusum
(Schleiehera oleosa) was carried out at Hesal
broodlac farm and 6Oo/a of air-lavers develooed
roots.

Pest spectrum of collected lac insect germplasm

Living as well as. dead lac insect samples
were collected from different places in
Karnataka and Kerala during October-
November, 1999 for study of associated pests.
About 50 cm long lac-sticks of collected samples
were caged in wooden boxes having provision
of ventilation. Insect pests emerging from the
individual cages in the attached glass tubes were
collected daily. Various pests found associated
with lac insects of different places, are shown
in Table 9. No pest was found associated with
living lac colonies collected from Bangalore and
Palakkad. Interestingly, at both these places, ants
were found visiting lac insect cultures for
collection of honeydew excreted by the insects.
Similarly, no pest emerged from the samples of
Paratachardina sylvestrii collected from
Santalum album, Pongamia pinnata and
Casurina equisetifolia near Bangalore. However,
living lac insects collected from Amsoi (Assam),

T1

T2

T-
-1

T4

T.
J

T.

T7

T 6̂

Te

T,o
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Predator galleries on lac encrustation

Chitradurga (Karnataka) and dead lac insect
collected from Palakkad (Kerala) were heavily
infested with predators and parasites. Eublemma
amabiliswas the most abundant pest associated
with all the three samples. Population of
parasitoids of lac insect was negligible at places

where lac insect had established recently.
However, spectrum of pests associated with lac
insect of Assam, where lac is well establised, was

found to be more intricate. The qualitative and
quantitative variation in the pest profile of the
lac insects collected from different places may
be attributed to differing climatic conditions and
associated biotic conditions.

Lac insect breeding studies

Trivoltine crimson lac insect was crossbred
with bivoltine yellow kusmj stock of Orissa (vide

Annual Report, L996-97, p.LA). Reciprocal
crosses have been maintained on potted plants
of Fle mi ng ia macrophylla. Subsequent pro genies

expressing yellow colour and trivoltine

characteristics were observed in Fn generation.
These insects were put under selection to
stabilize the desired trait. The selected yellow
progeny is behaving like trivoltine lac insect
since the last three generations. However, it may
be emphasized that the trivoltine crimson lac
insect has been showing shifting life cycles for
the last eleven generations since its introduction
under Ranchi climate. Selection needs to be
under further observation at least for one year.

Lac insect-host plant interaction

The resin obtained from kusmi crimson lac
insect cultured for one generation on four hosts
viz., Acacia auriculaeformis, Albizzia lucida,
Flemingia macrophylla and Schleichera oleosa,

was analysed for colour, life and flow to find
out any variation due to host-plant (Table 10).
Preliminary analysis has revealed minor
differences in the above parameters studied.
Statistically laid out experiment will be taken
up next year.

Evaluation of Flemingia sp. as kusmi lac host

Seven biotypes of. Flemingia spp. namely F.

matrophylla (Acc No.- ICPW I94, 196, 198) F
semialata (ICPW-2O1), F. stricta (ICPW-202), and
F. strobilifera (ICPW-204) collected from
ICRISAT, Hyderabad during t994-95 were grown
in RBD with 4 replications. These plants were
pruned in January-February and July-August for
taking kusmi lac crops. These biotypes were

tested for their performance of kusmi lac
production by inoculating with kusmi brood lac

collected from Hesal brood farm during last
week of July, 2000 for raising aghani lac crop.
Data on plant and insect attributes, namely,
larval coverage, mortality, cell wt., brood lacl
m, scraped lac/m, lac yield, and biomass
produced/bush were collected. Differences with
regard to plant attributes, such as no. of shoots,/

bush, no. of inoculable shoots, average length
of shoots, length of lac coverage,/shoot and
diameter of shoots were found significant
whereas lac insect attributes viz., denslty of
settlement and larval mortality were found non-
significant. These plant attributes showed
heritability in broader sense varying between

57 to 9Io/o. The maximum value 9L% was

obtained in case of number of shoots per bush



ILRI Annual Rep ort 2 OOO-2O O1

Table 8 Collection of lac insects from different places
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Date Place (State) Host-plant Remarks

24.rr.2000

24.rt.2000

25.1 1,2000

26.r1.2000

25.r1.2000

27.t1.2000

28.1 1.2000

2 8. 1 1.2000

28.1 1.2000

29.1 1.2000

Jodhpur (Rajasthan)

Nimaz Pali (Rajasthan)

Pushkar Ajmer (Rajasthan)

Ajmer (Rajasthan)

Dahod - Jhabua Rd. (Madhya Pradesh)

Vadodara (Gujarat)

Vadodara (Gujarat)

Vadodara (Gujarat)

Vadodara (Gujarat)

Vadodara (Gujarat)

Ziziphus mauritiana
(Tikari variety)

Ziziphus mauritiana

Ficus religiosa

Ficus carica

Ficus religiosa

Ficus religiosa

Ficus nuda

Putranjiva roxburghii

Putranjiva roxburghii

Putranjiva roxburghii

Yellow and crimson lac insects

Dead insect

Yellow lac insect

Yellow and crimson lac insects

Freshly settled larvae

Freshly settled larvae

Freshly settled larvae

Freshly settled larvae

Freshly settled larvae

Dead lac insect

Table 9 Pest spectrum of the collected lac insect germplasm

Kerria sp.

Pest
Ficus sp. Ficus sp.
(Amsoi, (Bangalore
Assam) Karrrataka)

Acacia
auriculae-

f ormis
( Chitradurga,

Karnataka )

Albizzia sp. TotalAmhertsia
aobilis

( Thrissur,
Kerala )

Eublemma

amabilis
504471365 379

P seudo hypatop a pulverea

Aprostocetus purpweus

T ach ard iaep h agus tach ar di a e

Pristomerus sulci

Total

1.2

35

4

3

119 38s 4710

l4

40

6

J

557

Table 10 Different parameters of resin as affected by the host-plant

Colour life Flow % Crop
index (min.) (nm) survival at

maturit
8.00 56.s 82.0 33.3

8.67 68.s 8s.8 66.7

10.5 64.5 78.0 70.0

9.0 67.0 83.0 80.0

Host plant

Acacia

auriculaeformh

Albizzia lucida

Flemingia maoophylla

Schleichera oleosa

Crop

Colour
index

Jethwi

Life Flow
(min.) (mm)

62.0 6s.0

% Crop
survival at
maturity

13.3

5 3.3

60.0

db. /

9.00

10.0

8.0

60.0

60.0

55.0

66.0

61.0

70.0
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with 16.8% genetic advance. Amongst the plant
attributes, the number of shoots/bush has
shown highest heritability (9Io/o) followed by
diameter of shoots (7 3o/o).The length of coverage
amongst preferential parameters, had shown
high heritability (58%o). Out of five yield
parameters, cell weight, brood, scraped lac/m
along with brood and lac stick,/bush tested, the
scraped lac yield has shown highest value of
heritability (79o/o) followed by broodlac/m
(690/o) and brood lac per bush (640/o) (Table
11).

Mechanization of lac cultivation opera-
tions

Design and development of pedal-operated
roller-type lac scraper

During the period under report, a pedal-
operated roller-type lac scraperwas designed and

developed. The machine consists of two
corrugated mild steel rollers, each of 200 mm
length and 125 mm diameter. One of the rollers
is fixed and the other one is spring loaded and
thus adjustable. The rollers rotate in opposite
directions at a speed differential of 1:1.6 between
them. In idle condition, the gap between the fixed
and adjustable roller is 2mm. During operation,
the gap is adjusted automatically according to
the diameter of lac sticks and allows the entry of
lac sticks between the rollers. In this way, the
sticks are caught in between the rollers and lac
is scraped under compression and shear forces.

A sieve of 10 mesh size is fitted at an
inclination of 450, with respect to the horizontal,
under the two scraping rollers to receive the
.scraped lac and stick. Most of the lac
encrustations of less than 10 mesh size pass

Table 11 Data showing plant, lac insect and lac yield parameters of different Flemingia spp' for aghani lac crop

during 2000-01

Treatment

Pl ant Attributes of
lac insect

Lac yield/bush

DIS NIS NS tIS
(cm) bush bush (cm)

L Density Initial
cover /cm morta-
age lity
(cm)

Lac Brood/ Scraped/ Brood Biomass Cell
stick/m m(g) m (g) (g) (kg) wt

(g) (mg)

Flemingia (T3)

macrophylla
(rcPW 194)

Flemingia (T4)

macrophylla
(rcPW 196)

Flemingia (T5)

macrophylla
(rcPW 198)

F.paniculata (T6)

(rcPW 200)

F.semialata (T7)

(rcPW 201)

F.stricta (T8)

(rcPW 202)

F.strobilifera (TI0)
(rcPW 204)

CD

hzVo

G.A.

149.5

15 3.2

151.6

r40.4

14.05 1.57.4

69.2s 192.2

2.8 s

3.10

2.85

7.65

3.17

2.85

2.42

8.25

6.20

9.72

14.60 18 60

13 08

18.528.80

11.95

34.4518.48

91.00

16.80

0.72 33.78

73.00 67.00

9.49 18.27

101.5

36.96

57.00

6.3

/ 5.b

197.3 42.6

24r.5 35.6

242.0 38.7

242.2 3r.7

228.2 37.2

180.5 26.3

7 5.79 19.1

-4.00 -11.0

-0.37 -r.34

31.6203.5909

75.8

83.2

79.3

47.9

)b.5

26.54

58.00

8.0s

480.5

7t4.2

499.5

68.2

82.2

374.7 72.0

921.7 179.5

387.0 77.5

1083.0 68.7

701.25 36.52

5.00 69.00

0.88 10.49

135.5

269.0

3.59

3.94

3.33

212.5 0.98 ?..70

66r.2 2.67 3.56

72.5 1.75 4.94

194.0 2.05 4.01

186.87 0.73 1.35

64,00 54.00 20.00

12.1.3 7.59 2.72

2.0319.5

25.5

60.0 302.0

t.23

1.3022.5

30.0

t12.7

24.5

29.5

22.77

79.00

16.03

N - Number. I - Inoculable, S - Shoot, D - Diameter, L - Length
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through the sieve and fall on inclined pan, which
guides the received material towards the outlet
of the machine. The scraped lac, which does not
pass through the sieve along with the sticks,
slides down the sieve and comes out of the
machine.

A feed hopper is situated at the top of the
machine which safely guides the lac sticks
between the scraping rollers. The drive
mechanism comprises of a pedalling system, V-
groove pulleys and V-belt to transmit power
from pedal shaft to the fixed and spring loaded
rollers. A seat is also provided for operator. The
basic structure of the machine, i.e., frame on
which various components ar'e fixed is made of
mild steel angle iron (50x50x50 and 25x25x25
mm). The feed hopper frame is made up of mild
steel flat (25x5 mm).

The machine scrapes about 6 kg lac sticks
in an hour and separates about 95 percent of
lac encrustations from lac stick in two passes.

Extension Research

Survey of Lac Growing Areas

A limited scale survey of some lac growing
areas was carried out in Jharkhand, West Bengal
and Orissa. Socio-economic data were collected
from 244, 28O and 77 households of these
states respectively. The pooled data indicate
that 960/o of the households own one or more
species of the conventional lac host trees
namely, kusum, ber and palas. It was also
revealed that maximum number of households
(81%) possess bertrees followed by palas (7lo/o)

and kusum (5lo/o).In terms of host utilisation
for lac cultivation, maximum number of
households (84%o) utilise bertrees followed by
palas (72o/o) and kusum (57o/o). This pattern was
more or less similar in West Bengal and
Jharkhand, whereas in Orissa, kusum was the
only lac host available in the surveyed areas
and 92o/o of the households were involved in
lac cultivation. The data collected also provide
information on per cent of households having
more than one kind of lac hosts and their
utilisation alone or in combination with other
hosts for lac cultivation.

Survey data, in respect of available number
of kusum trees from 33 villages of three blocks
of district Nabrangpur, Orissa have been
collected from various Block Development
Officers on behalf of the Collector of
Nabrangpur, while exploring the possibility of
opening of a broodlac farm on request from the
Collector. The information is given in Table 1 2.

Table 12 Survey Report of Nabrangpur district for lac
host trees and status of lac

Sl. Place,
No Block

Village Approx. no. Status of
of trees lac

I Jharigram Chilki
Mundimar
Ichapur
Karlamari
Chachamar
Barhakarmani

Raighar Barhaguda
Futanoda
Haladihi
Anchala
Mundibeda
Patrinal

Ganjapara Kusumpur

Timanpur Binaypur

Chandahandi Rajkot
Bandhakona
Baidpada

, Pathkkhalya
Chilinga
Bharjdi

Delabeda Dalabeda
Banamahal
Kacharpada
Antipada
Bhattipada

Khutuguda

Fataki Fataki

Balazhar

Koelimunda Telimar

Koelimunda

Jhulenbar

Jamandoda Longbada

Karadangri

+

+

+

fT

+

+

+

+

+

200
300
500
300
150
100

800

400

467
t46
246
405
150
r20

190
r00
50
60
180

160

6s0

56

280

160

150

r20
50

J

- Not Known, + limited lac hosts, ++Good lac

Adhoc Research Schemes

Lac productivity rating of different lac insects and
promising lac hosts

The project has been concluded in April
2OOI. The summary report on the project has
been furnished below.
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Altogether 28 of lac insects, collected from
Jharkhand, West Bengal, Orissa, Chattisgarh,
NEH and Karnataka were maintained at ILRI
Farm after accessioning on the respective hosts
and studied for 1) morphological and biological
characterization, 2) identification of lac
productivity linked parameters, genetic
variation and character correlation, 3 ) lac
productivity on conventional hosts, palas, ber
and kusum along with development of
productivity models on them, 4) Iac productivity
of various stocks at Ranchi (Jharkhand) and
Chakidih (Orissa) and 5) identification of
productive breeds of lac insects. Major findings
are given below :

o All the 28 collected lac insect stocks could be
grouped into 6 species, viz., Kerria
ebranchiata, K. chamberlini, K.lacca, K.
nagoliensis, K.chinensis and K. sharda. Ker-
ria shardaMishra & Sushil has been proposed
as new tri-voltine species.

o On the basis of biological and breeding evi-
dences four species could be synonymised
with K./acca. The controversy of considering
kusmi and rangeeni strains under K. Iacca
has been resolved by designating kusmi as

K. nagoliensis and rangeeni as K. lacca sepa-
rately.

o Density of settlement, initial mortality, sex-

ratio, survival at crop maturity, live and dry
cell weight, lac resin per female and life pe-
riod have been identified as important lac
insect characters linked with lac productiv-
ity.

o The importance of productivity linked char-
acters was found to vary from species to spe-
cies of lac insects and hosts plants.

o Linear multiple regression models have been
developed for assessing lac productivity on
conventional hosts, palas, ber and kusum.

o Most of the promising lac hosts viz., bhalia
(Flemingia macrophylla), galwang (Albizzia
lucida), rain tree (Albizzia saman) and
akashmani (Acacia auriculaeformis) have
shown high intra-specific variability in their
susceptibility to lac insects.

o K. nagoliensis was found to be most impor-

tant productive breed on kusum and ber at
Ranchi and Chakidih as well as on F.

macrophylla at Ranchi.

o K. lacca proved to be the only suitable spe-
cies for palas.

o K.chinensjs was found to be highly produc-
tive on Kydia which was almost at par with
that of K.nagoliensis on kusum.

o K.sharda, the tri-voltine lac insect species was

found suitable only for its native locality, the
Eastern Ghats of Orissa.

o Four lac insect stocks viz., LR-5312, LR-5313,
LR-5314 and LR-s316 of K.nagoliensis were
selected for their high productivity on con-
ventional hosts. The former two were most
suitable for kusum and the later two on ber
at Ranchi and Orissa.

o Two productive breeds of K. Iacca (LR-5712
and LR-5101) were found most promising on
palas.

From the evidences presented herein, it can
safely be concluded that several species
proposed from Indian sub-continent do not
actually occupy the status of separate species
but stand. at lower taxonomic status under
species of regional importance. Amongst the
productivity linked parameters of lac insects,
density of settlement, resin output per female,
survival at sexual maturity and life period are
very important for improvement of lac insects
through conventional breeding approaches.
Intra-specific variation in lac insect
susceptibility of lac host species have greater
impact on various productivity linked attributes
which may be considered for evolving good host
plant variety for increased productivity. Hence,
various lines of work emerged from the present
study for further increasing the productivity of
lac insects are worth considering for planning
research and development activities in lac
production.

Pilot Study on forecasting of broodlac ftom Butea

monosperma (palas)

The first lac crop (baisakhi-cum-katki1999-
2000) was raised on 110 trees of paLas,
simultaneously at all the three places namely,
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Bilaspur, Purulia and Ranchi. The data on
possible yield explanatory characters were taken
into account which have been quantified at
various stages of crop growth. The biometrical
characters were host canopy height and
diameter, broodlac input per tree, settlement
density of lac insect on shoots, living female
density, percentage of male insects, incidence
of parasites and predators, length of settlement
per snoot, number of petioles with lac insect
settlement per shoot and number of shoots with
lac insect settlement per tree. The yield of
broodlac per tree has been taken as dependent
variable. Based on correlation study, the yield
explaining characters have been identified from
the first year crop data. For Bilaspur, host
canopy height, diameter and quantity of
broodlac input showed significant linear relation
with yield of broodlac. Although these
characters can be quantified at a very early stage
but these explained only 18% variation in yield.
The length of settlement of lac insect, per shoot
and number of shoots with lac insect population
per tree are other significant characters. These
two together explained 680/o variation in yield.
These two characters can be quantified 1O weeks
prior to crop maturity. At Purulia also, similar
result was obtained but these characters
explained 260/o variation in yield. However
broodlac input alone explained 2lo/o variation
in yield. This figure is higher than that for
Bilaspur (160/o). The number of shoots with lac
insect population, length of settlement of lac
insect per shoot (4I-42 week stage), incidence
of parasites and predators (37-38 week stage)
and density of living lac insects (48-49 week)
stage are other yield attributing characters.
These together explained 95o/ovariation in yield
of broodlac. The pooled data of first year crop
also showed that broodlac yield is a function of
quantity of broodlac used for raising the crop,
host canopy height and its diameter, but these
characters together explained only 2Io/o
variation in yield. However, the quantity of
broodlac used per tree alone explained only 160/o

variation. The number of shoots per tree with
lac insect settlement and length of settlement
and length of settlement per shoot (4L-42 week
stage), incidence of predators (44-45 week stage)

and living insect density (48-49 week stage),
were also found important yield explaining bio-
metrical characters.

The number of shoots with lac insect
settlement was most important yield explaining
biometrical character as without this, 3 other
characters explained only 2Oo/o variation,
whereas inclusion of this, explained 90%
variation in yield of broodlac. The tentative
model, with 3 characters namely, number of
shoots with lac insect settlement (SN), number
of predators per 30 cm lacsticks (after 44-45
weeks, PN) and living female density per 10 sq.
cm. (after 48-49 weeks) LFD, can be represented
from the regression equation as

Y : -1.198 + 0.0733 (10.002)** SN + 0.089
(10.039)* PN + 0.017 (10.008)* LFD

The second year crop was raised during
October 2000 on pruned (during April 2000)
trees at all the selected sites (Bilaspur, Purulia
and Ranchi). The biometrical characters like
broodlac input per tree, tree canopy height and
diameter, settlement density of lac insect, living
insect density and percentage of male insects
have been quantified.

R.F.R.S., Balarampur, West Bengal

The results of some experiments carried out
at the station have been furnished below:

Effect of site of inoculation on lac vield on
Flemingia semialata

An experiment was laid out in Randomised
Block Design with seven replications in the
aghani season. Three portions of the shoot, i.e.,
upper, middle and lower were taken into
consideration on one-year-old single stalked
plants.

Average brood and scraped lac yield per
plant (Table 13) were found to be maximum
for plants inoculated in the middle. Plants
inoculated at bottom did not yield lac at all. It
was also noticed that 100% of plants inoculated
in the lower portion did not produce any lac,
while it was so only in I4.3o/o of the plants
inoculated in the middle portion.
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Site of
Inoculation

Table 13 Effect of site of inoculation on lac yield for
F. semialata

Randomised Block Design. One-year-old plants
were taken for experiment. Crop protection
measures were adopted as and when required.
Equal number of observations was not available
for each treatment due to crop mortality. So

calculation was done in completely Randomised
design.

Brood and scraped lac yield, varied
significantly at different levels of coverage
(Table 1 5). Brood lac yield per plant was
maximum at 4Oo/o coverage, while stick lac
(scraped lac) yield was found to increase upto a
highest level of coverage.

Table 15 Brood and scraped lac yield as affected by
rates of inoculation inF, semialata

Brood yield Scraped lac Non
per plant (g) yield per bearing

plant (g) plants (%)

Upper

Middle

Lower

Jl./.

t+.J

100

Effect of irrigation on brood yield and quality
of brood lac on F. semialata

Varying number of one year old plants
were subjected to five levels of irrigation (daily,
three days, two days, one day in a week and
control) on different rows of the plant in aghani
season. Thus, the experiment followed
completely randomised design. Brood and
scraped lac yield per plant (Table 14) was not
influenced significantly by irrigation levels.
However, percentage of viable cells and shoot
length covered by 10g of brood were
significantly influenced by irrigation levels. With
the increase in irrigation level the sustainability
of lac insect was improved and as a result there
was a proportionate increase in number of living
cells at the time of harvest and more number of
lac larvae per unit brood weight could settle on
relatively larger areas. Thus, irrigation improved
brood quality test for significance.

Different levels of inoculation influencing lac
yield

Plant and lac insect mortality due to over-
inoculation in F. setnialata have been observed
in the past. The present experiment aimed at
optimizing coverage for lac cultivation. Different
proportion of shoot length (IO,20, 10 and 80
%) was inoculated with kusmi strain of lac insect
for aghani crop, in seven replications in

R.F.R.S., Dharmjaigarh, Chhattisgarh

One Sr. Scientist has joined the RFRS on 21"
August 2001. Work on the status of lac
cultivation in the newly formed Chhattisgarh
State, collection of data on the area having host
trees and status of their exploitation for lac
cultivation are in progress. Correspondence
pertaining to shifting the station from
Dharmjaigarh to Bilaspur with the Govt. of
Chhatisgarh is underway and 5 ha.land is likely
to be allocated at Sakari, Bilaspur.

3 3.8

b5. )

0

72.r

3 3.7

0

Coverage of available
shoot length

Brood lac
yield per
plant (g)

Scraped lac
yield per
plant (g)

l0o/o

200/o

40o/o

800/o

SEm t
cD (.0s)

87.5

2r0.2

310.0

318.7

69.8

128.0

2t.2

58.7

85.0

126.2

20.2

37.1

Table 14 Brood quality and lac yield as affected by different levels of irrigation onF, semialata

Irrigation
schedule

Brood lac
yield per
plant (g)

Scraped lac
yield per
plant (g)

Viable
cells (%)

Shoot length
covered

by 10g. brood (ft.)

Daily

Thrice a week

Twice a week

Once a week

No irrigation

282.5

t35.4

183.1

273.7

160.6

I72.5

71.5

74.8

91..2

68.0

65.5

49.8

+/.J

42.4

23.r

3.06

2.07

1.43

0.8 B

1.18
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DIVISION OF LAC PROCESSING AND PRODUCT DEVELOPMENT

DEVELOPMENT OF VATUE-ADDED
PRODUCTS (SEX PHEROMONES, PGR,
POLYBLENDS ) AND SURFACE COATING
MATERIALS FROM LAC RESIN

Syntheses of some bioactive com-
pounds from aleuritic acid

Pheromones are specific chemicals released
by insects for communication. These form
component of integrated pest management due
to their eco-friendly and chemically safe nature.
During the period under report, a pheromone
component was synthesised from aleuritic acid
for evaluation against Helicoverpa armigera
(cotton bollworm moth), adopting the reaction
sequences reported last year.

Q.)-9-Hexadecen-7-al

threo. Aleuritic acid was converted into
erythro isomer and then to unsaturated acid by
reacting it with triethylorthoformate/benzoic
acid followed by alkaline hydrolysis. Its methyl
esterwas mdsylated and reduced with LAHITHF
to afford (Z)-9-hexadecen-1-al. It was then
treated with pyridinium chlorochromate in
dichloromethane to obtain (4-9-hexadecen-1-
al which was further purified by column
chromatography.

The compound thus obtained was tested by
Bio-control Research Laboratories, a Division of
Pest Control (India) Ltd. at Bangalore by
blending (Z) -9 -hexadecen- 1 -al prepared by the
institute wit|r (Z)-I1-hexadecen-1-al available
with them. Sex-pheromone lures of Helicoverpa
armigera was prepared and put out in a
sunflower field at Bangalore. It caught 23 adult
males of Helicoverpa armigerawith in a span of
3 days.

Insect repellent compound
1,9-Nonane diol diacetate was synthesised

from aleuritic acid in two steps. Aleuritic acid

on periodate oxidation yielded azelaic acid
aldehyde as one of the products which was
reducedwith LAH/THF to afford l,9-nonane diol
which, on acetylation with AcrO/Py gave the title
compound as thick liquid. The compound is
reported to show mosquito repellent actively in
literature. Its evaluation is in progress.

7,7-Heptane diol diacetate

Aleuritic acid on periodate oxidation
yielded 7-hydroxy heptanal, which was reduced
with LAF,I/THF to submit 1,7-heptane diol. Its
diacetate was prepared by acetylation with
AcrO/Py at room temperature for 24h. and usual
work up (yield 4Oo/o). Mosquito repellent activity
of this compound is being evaluated.

(E)-2-undecene 7, I l-diol diacetate
(E)-2-undecene 1,1 1-diol diacetate was

synthesised from aleuritic acid by adopting
simple reaction sequences. The compound may
exhibit mosquito repellant activity.

Erythro-AJ euritic acid fromthreo-aleu ritic acid
Process for the synthesis of erythro-aleuritic

acid from threo-aleuritic acid was improved by
using HBr,/Acetic acid followed by alkaline
hydrolysis in quantitative yield.

Development for lac-based wood var-
nish, metal lacquers for wood packa_g-
ing and hot melt adhesives

Wood Varnish : The properties of alcohol-
based Melfolac and spiritless varnish developed
were reported last year. In order to increase
the heat and water resistance of spiritless
shellac varnish (Table 16), different synthetic
resins e.g., MF 310, MF 268, M 70, BG 40, MI
70, MB 98, 18 LV and B 20 MB were separately
added in different proportions ( 10 to 50%) in
the (DL) shellac varnishes. The results were not
encouraging as compared to spiritless
varnishes.
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Appearance

Drying time
1. Touch Dry
2. Hard Dry

Water Resistance

Heat Resistance at 99"C

Gloss (% of standard black glass)

(application by brush)

Table 16 Characteristics of spiritless varnish
compositions based on shellac-synthetic resin

Ch aracteristics Shellac-synthetic resin
varnish in

spiritless solvent

based hot-melt adhesive appears to hold
promise in packaging industries.

Metal lacquer for food packaging: In
continuation with the work reported earlier and
on the basis of test reports received from M,/s

Synthetics & Polymer Industries, Ahmedabad,
two nos of shellac-based can coating lacquers
were further refined and designated as CANLAC

BO0I and CANLAC C00I. The test reports from
Regional Testing Laboratory, Ministry of
Industry (Govt. of India) Kolkata, indicated that
both CANLAC B00l and CANLAC C00I passed all
the tests required for food grade and general
line cans as per IS:5818 (1988) specifications
for oleoresinous lacquers. The results are
summarised in Table 17.

Further work is in progress in refining two
other compositions, CANLAC A00I and CANLAC

D00l which are based on different synthetic
resins and dewaxed lac.

UTITISATION OF BY-PRODUCTS (LAC DYE,
WAX, REFUSE LAC) OF LAC INDUSTRY FOR

FOOD GRADE LAC DYE, VARNISHES/
IACqUER AND BONDING FOR PARTICLE
BOARD

Varnish composition based on aleuritic
acid - free gummy mass

It was reported last year that two
compositions of insulating varnishes based on
gummy mass and a synthetic resin were

Clear solution

10 min.

th.
Passes

Failed

47

Hot-melt Adhesive ." Hot-melt adhesive
compositions based on lac was prepared in 2 kg
lot for book binding, binding paper and
packaging, footwear, ceramics, metals and for
preparation of wooden boxes etc. The adhesive
joints these surfaces within 10 minutes. Lac

Table 17 Characteristics of can lacquer based on dewaxed shellac and synthetic resin

Cartons, ceramic jointed by Hot-Melt Adhesive

Test CANTAC BOOI CANLAC COOI

Stoving schedule

Finish (without additional pigmentation)

Viscosity (Sec. by Ford Cup No. 4 (spray composition)

Flash Point ("C)

Flexibility/Adhesion

Scratch hardness (g)

Impact resistance

Gloss (%o)

Acetone rub test

Acid resistance test

Sulphur resistance test

Flavour test

Test for shelf{ife (Six month)

20 min/200'C

Attractive'gold' finish

182

>27

Passes

>1500

Passes

100

Passes

Passes

Passes

Passes

Passes

20min/200'C

Attractive'gold' finish
)1at

>27

Passes

>1500

Passes

100

Passes

Passes

Passes

Passes

Passes
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developed, which showed high dielectric
strength and thermal resistance of the order of
240"C. During the period under report,
experiments were conducted on the electrical
properties of baking type varnishes prepared
by blending of solutions of gummy mass and a
synthetic resin in the cold and melt-mixing of
gummy mass and the synthetic resin. No marked
difference was observed in the dielectric
strength values of varnishes prepared by the two
methods. Dielectric strengths of the films in air
and after immersion in water for 24 h. were
found to be in the range 86-90 and 39-63 kV/
mm respectively (corresponding B.I.S.
requirements of BDS are 50 and 35 kV,zmm
respectively). Films were smooth, non-tacky,
dark and hard. The baked films showed thermal
resistance (tested) up to 24O"C. The melting
profile of baked films was investigated by D.S.C.
The characteristic peaks of shellac around 52-
57 and 72-74"C were absent. This indicated that
some chemical reaction had taken place between
the gummy mass and the synthetic resin. The
films also passed the tests for resistance to
tracking, transformer oil and effect on enameled
wire (>16, pencil hardness >6H). Fibre glass
reinforced laminated sheets (10 x 10") are being
prepared using needle-type fibre glass mats and
the baking type of varnish described above for
evaluation of their mechanical properties.

Development of lac wax-based formula-
tions

It was reported last year that eleven
emulsion formulations were prepared based on
lac wax, carnauba wax, paraffin wax, bleached
lac for use as protective coating of fruits and
vegetables. These formulations, having solid
content of approx. 15ol0, were studied for their
stability at room conditions. It was observed that
the stability of these formulations was not
satisfactory except composition No. 5 and No. 6
prepared by using lac wax and bleached lac.
Separation of layer took place after 48 h.
although it mixed again on shaking to give the
emulsion.

Keeping in view of the suggestion made by
RAC, five fresh emulsion formulations based on
lac wax and bleached lac were prepared by

increasing the solid content from 15 to 25o/o .In
all cases, the mixture of lac wax, bleached lac
and other ingredients, were taken in a preheated
stainless steel beaker dipped in an oil bath at
100-105'C and the water based emulsions were
prepared under constant stirring for a period
of five hours. These emulsions were found to be
quite stable for more than a week.

Attempt is being made to create facilities
at the Institute for testing of physical,
biochemical and microbiai changes undergone
in some selected vegetables and fruits as a result
of coating with emulsion formulations.

In order to prepare suitable general
purpose polishing formulations for leather,
metal, automobile and wood, using lac wax,
carnauba wax, stearic acid and water with some
emulsifying compounds, it was observed that
emulsion prepared based on lac wax (5%)
carnauba wax (5%) and water (B7o/o) containing
an emulsifier (3%) was quite stable. The
preparation of polishing compositions using
these emulsion formulations, is in progress.

Use of refuse lac/by-products,/modi-
fied lac for making particle board,/

The woody waste materials of lac factories
as described earlier (Ann. Rep.1999-2000) were
used in making particle boards of good surface
finish by adopting three layer mat formation
technique. The woody waste materials formed
the core layer without any external binder as it
contained considerable amount of lac. The outer
surface layers were formed by arhar or bhalia
stick particles and aleuritic acid free gummy mass
mixed with shellac as binder. In the above mat
formation, the ratio 60:40 byweight of the woody
wastes of lac factories and arhar/bhalia stick
particles were found to give particle boards of
good surface finish. Different properties of the
above particle board are shown in Table 18.

An attempt was made to try gummy mass
in combination with synthetic resin generally
used in making particle boards. For this purpose,
different proportions of gummy mass were
mixed with the thermosetting powdered
phenolformaldehyde (PF) resin and particle
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boards ( 130x13Ox12mm) were made,usingl2o/o
of the above binder compositions. The impact
strength, thickness swelling and water
absorptionbehavior of the above particle boards
were studied. The results are given in Table
19. An increase in the thickness swelling and
water absorption values of the particle board
was noticed with the increase in proportion of
gummy mass in the binder composition. It was,
however, observed that the binder composition
with 30-40o/o gttmm]r' mass in combination with
PF resin did not adversely affect the impact
strength of particle board compared to that
made by PF resin alone . The impact strength
was observed to decrease (Table 19) with higher
percentage of gummy mass. The result thus
indicates that gummy mass can also be used in
combination with PF resin in the manufacture
of particle boards. Further work is in progress.

Table 18 Characteristics of particle boards made using
the woody waste materials of lac factories

C haracteristics

12 mm

0.69 g/cc

1.6 cm.kglcm2

3.1 N/mm2

36.6 kglcm'z

41.0 kgf

20.3Vo

69.10/o

Table 19 Effect of gummy mass on impact strength,
thickness swelling and water absorption of
particle boards made using phenol-
formaldehyde (PF) resin (Binder Content 1296)

Mechanisation
production of

of bhatta process for
shellac/button lac

Bhattaprocess is the traditional method of
manufacturing shellac/button lac from seedlac
at cottage industry level. The process of making
bhatta shellac is based on hot filtration
technique in which a cloth bag containing seed

lac is heated in front of an oven and after series

of different operations, shellac sheet or button
lac is produced. The present work has been
initiated for design and development of a

machine to mechanise the process which will
result in higher production, reduce health
hazard and drudgery of people involved in this
type of work.

The different operations of bhatta process

were analyzed for determining the operational
and physical parameters. The important
parameters are, time duration for processing
span length (15-18 minutes), maximum
temperature (70-100'C) and span length (120-
130 cm). Three different chambers have been
designed for different operations, which are
performed in bhatta process. These are, main
heating chamber (135 x55x35 cm3), kiri
chamber (35 x35x35 cm3) and product chamber
(40x40x35 cm3) for performing operations like
melting of seedlac, kiri removal and product
formation respectively. Heat transfer analysis
has been done for minimizing the heat losses

upto 10%o through insulated surfaces of different
chambers.

The convective mode of heat transfer has

been selected for melting of seedlac because it
provides uniformity and control of temperature
inside the chamber. For this purpose, a hot air
blower system (capacity -2 KW), connected with
the main chamber, has been designed with
thermostat control, and provision of
recirculation of hot air through a rectangular
duct of (14x15 cmz) size and 105 cm of length.
The recirculation line, driven by an outside
motor, has been specially designed for saving
heat energy and providing uniformity of
temperature inside the chamber.

The maximum diameter of the filter bag,

which the main heating chamber can
accommodate, has been found out for

Thickness

Density

Tmnrat sfrcnqth

Tensile strength parallel to surface

Modulus of rupture

Screw withdrawal force (Face)

Thickness swelling (24 hrs.)

Water absorption (24 hrs.)

Gummy
mass:

PF resin

Impact
strength

cm kglcm2

Water
absorption

(%)

2hrs. 24 hrs.

58.0 77.2

63.3 78.8

69.2 90.8

100.6 122.9

149.4 184.1

00:100

30:70

40:60

50:50

60:40

70:30

3.5

4.0

3.6

2.7

a^L.1

1.8

578437

Thickness
swelling

(%)

2 hrs 24 hrs

12.8 76.4

20.5 23.4

74.6 28.9

32.7 38.1

51.9 63.4

68.3 87.6
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determining heater output and designing scraper
mechanism. A roller assembly of spur gear has
been designed for feeding of seedlac bag through
the main and kirj chambers. For squeezing of
bag and scraping of molten lac from bag, a
scraping mechanism has been designed of inner
dia. 11 cm and outer diameter 25 cm. with
variable opening. A separate squeezing
mechanism has been designed for removalof kiri
from kiri chamber . Further work of designing
removal system of product and developmOnt of
designed parts of machine is in progress.

Adhoc Research Scheme

Polyblends of shellac with synthetic
resins/polymers-formulation,
characterisation and application studies

The results of the studies on the
development of two compositions of high-
thermal-resistant baking-type insulating
varnishes based on shellac and two synthetic
resins, ShAKDB ( Comp. 1) and ShOSXB (Comp.
II) have been reported earlier. The synthetic
resins used were designated as I and 2

respectively. During the period under report,
electrical and other properties were investigated
for compositions prepared by blending different
proportions of solutions of shellac-synthetic resin
1 and shellac synthetic resin 2 separately. No
marked difference was observed in the dielectric
strength (tested in air). But, variation was
observed in the dielectric strength of films tested
after immersion in water for 24 hrs. for shellac-
synthetic resin 1 compositions. The bi-resin
formulations produced non-tacky, hard and
flexible (3 mm mandrel) films, but the films
became brittle with the increase in the shellac
content (unmodified shellac films are brittle) and
the films became tacky with the increase in the
synthetic resin content. The tackiness, however,
could be overcome by increasing the baking time.

The films of shellac-synthetic resin 1

compositions yielded ' hammer tone' finish in
thicker coatings. In case, this type of finish is
not liked by consumer and since synthetic resin
2 is dearer, attempts were made to formulate
'ter'-resin compositions. The films of all the 'ter'

compositions were smooth, hard, non-tacky and
flexible (over 3 mm mandrel). Films also
possessed high dielectric strength (Fig. 1),
resistance to tracking, transformer oil and
thermal resistance (tested) up to 240"C. A'tetra'
- resin composition was also studied. The
composition showed good resistance towards
alkali, besides possessing all the desired
characteristics of an insulating varnish. All the
varnish compositions showed an improvement
in dielectric strength over that of shellac (Fig.
1). An improvement in thermal resistance up to
24O"C. ( compared to that of 65-70"C for shellac)
flefbility and resistance towards humidity were
all achieved. Thus, the main three weaknesses
of shellac viz., brittleness of films, low thermal
and humidity resistance were overcome.

Synthetic resins I and 2 failed to the tests
of tracking and resistance to transformer oil
respectively. Films of all the blends, however,
passed the tests. Thus, shellac contributes to the
improvement in the above properties of these
synthetic resins. Films possessed scratch
hardness of more than 2000 g. The hardness
obtained, in regard to the test on the effect of
varnish on enamelled wire for all compositions,
were (>16) found to be better compared to the
hardness values of three commercial varnishes
which were found to be 2H, 5H and 6H
respectively. Two of the varnishes developed
were evaluated locally. The performance of the
varnishes have been reported to be satisfactory
when applied on the coils of 6.6 kV 750 kW and
3.3 kV 400 H.P. electric motors.

In the above formulations. it was observed
that kerosene could also be used as a cosolvent.
Dielectric strength in air and after immersion
in water were found to be 93 and 55 kV,/mm
respectively. No adverse effect has been
observed on other properties.

One of the varnishes (ShOSxB) was coated
on aluminium alloy based sole plates of electric
irons and were subjected to domestic use. No
removal of coating was observed up to nine
months. The cost of the coating is less and
method of application is convenient compared
to the commercially available coatings.
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Dielectric strength values of different'bi','ter, and'tetra'resin compositions

Compositions

Fig. 1
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Current status, technology assessment,
product promotion and problem of lac
industries

During the period under report, a survey
was conducted in some lac processing units in
the areas of Gondia (Maharashtra), Dhamtari,
Sakti (Chhatisgarh) and Balrampur (W.Bengal),

to find out the current status of lac industries
and their problems.

Gondia

There are six lac manufacturing units. Total
annual production is about one thousand tonnes
(seedlac, buttonlac and shellac) which is mostly
consumed internally.

Dhamtari
There are ten lac manufacturers. Their

annual production is also around one thousand
tonnes (seedlac, bleached lac, button lac). The
main product is seedlac. Manufacturers are facing
problems in drying of seedlac during rainy season.

Sakti

There are three lac processing units. They
manufacture around 600 tonnes of seedlac,
tonnes of bleached lac and 200 tonnes of shellac.

Balrampur

There are 10 machine made and 110

handmade shellac manufacturing units running
currently in Purulia district. Out of these, there
are four exporters also.

Problems of Lac Industries

Lac industries are facing problems of
disposing of lac effluents. There is an urgent
need for solving this problem. The disposed
water should be non toxic, non-hazardous,
ecofriendly and should meet the specifications,
laid down by the state environment
departments.

There appears to be a need to reformuiate
the shellac gasket compound similar to other
industrial products e.g., Holdfit manufactured
by a Mumbai-based firm, to be used for sealing
of pipe joints.

Traders are receiving low quality sticklac
due to either untimely harvesting or
adulteration. A short term training programme
in lac cultivation and post harvest technology
for lac growers may be organised for a specified
period. There is no uniform taxation system by
the diff erent State Governments. All
manufacturers desired "turn-key projects" on
different products. M/s Vishnu Shellac Factory
has started manufacturing bleached lac and lac
wax but they are facing problems related to the
quality of the finished products.
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REVOLVING FUND SCHEME

Quality Broodlac Production on Kusum and Palas

BALANCE SHEET 2OOO.2OO 1

Fund Received from ICAR in Nov. 1996: Rs. 6,70,000
Opening Balance (Cash) on 1st April 2000 : Rs. 7 ,7 4,235

EXPENDITURE (Rs.) INCOME (Rs.)

HEAD
Broodlac
Contractual (Labour)

Insecticides
T.A.

P.O.L.

Total

HEAD

Gross Profit (+) / Loss (-)

Minus IOo/o of Worker's Share

Establishment Charges

Depreciation

39,650
50,240

6,363

96,253

HEAD
Broodlac,/(+Syn.) sold
Arrear cost of broodlac
Sticklac
Broodlac used for next vear

Up to MARCH 2000

60,767

NIL
NIL
r,694

83,035

10,870
63,115

r,57,O20

Net Profit 59,O73

Cash Reserve as on 3lst March 2001 as per cash book
NR assets

Broodlac used for futirre crop

Rs.

Rs.

Rs.

8,1 8,1 85

9,981

63,115

Total 8,91,2 81

Note Lac cultivation has been initiated on 20O palas trees at Angara and 4O0 kusum trees at
ILRI Farm for boosting broodlac production under the scheme.

Rs.
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EDUCATION AND TRAINING

Certificate Course on Modern Methods Table 19 One-Week Training Programme on lac culture
and other aspectsof Lac Culture

Participants of specia| course on Lac,",r:;rt?:;i#,

A total of 12 unemployed rural youth
successfully completed the 4 month training.
Four Lac Supervisors, and five Statistical
Supewisors of the Institute of Forest Productivity,
Ranchi also successfully completed a special
training programme on "scientific Method of Lac

Cultivation" for 45 days.

Training Programme for Farmers and
Housewives

The Institute conducted one-week and one-

d.ay training programmes, with special
emphasis on lac culture. One-week programme
mainly consisted of lac cultivation, processing

at farm level and utilisation of lac at village
level. One-day training was aimed at to educate

the existing lac farmers regarding scientific lac

culture and suggested remedial measures of
their problems. A summary of one week and
one day training programmes conducted
during the period is furnished in Tables 19
and 20 respectivelY.

One-day programme on lac cultivation was

organised for batches of Post Graduate,/Graduate
students as per details given in Table 20.

Sl. Sponsoring Period No' of
No. Organisation Participants

Farmers training

1. TRIFED, Ranchi
(Nominated by

Jan Vikas Kendra
Munda Dev.

CommunitY)

2. Agriculture Training
Centre, Ranchi

3. Nav Bharat Jagriti Kendra

4. Society for Rural

Industrialisation, Ranchi

5. R.K. Mission Ashram

Narendrapur, Kolkata

Total 7 9

Special One-week Training Programme

1. BHU (B.Sc. Ag. students, 12-17 June

BHU Institute of Agri. Sci.)

Grand Total i01

Table 20 One-day Orientation Programme on Lac

Beneficiary Sponsored bY No. of No. of
batches Parti-

ciP ants

Orientation Programme

24-29 lan 20

21-25 Feb 11

4-7 April 12

10-17 April 4

30 Oct.- 4 Nov. 3

5-10 June 11

30 Oct - 4 Nov 11

27 Nov - 2 Dec. 7

22

Farmers r R.K. Mission, Ranchi

o Nav Bharat Jagriti Manch,

Murhu, Khunti, Ranchi

r Wish Care

' SuPPort for Sustainable

SocietY, Gumla

r Agriculture Training
Centre, Ranchi

. SRI, Ranchi

Total

7

1

337

17

45

30

23

30

482

7

1

0ne-day Education Programme

Students o St. Columbas College,

Hazaribagh

. BAU, Ranchi

. Allahabad Agric. Institute,

Allahabad

. DAV Kapildeo School, Ranchi

73

54

t2

1J

Total

Grand Total

r02
584
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Taking into consideration of the demand
from the farmers, field education programmes
on Lac Cuiture were organised in association
with various NGOs as given in Table 21.

Table 21 Field education programmes conducted on
lac cultivation

S.S. School, Silli Jharkhand INDAL, Muri
Ranchi

Getalsud Jharkhand R.K. Mission

Ranchi

Ex-trainees Jharkhand R.K. Mission

Sammelan, Ranchi

Kisan Gosthi

1000

s00

Venue/Village State Collaborating No. of
Organisation Participants

0ff-campus Extension Education Programme

Arki Biock, Ranchi Jharkhand Alternative for

One-month vocational training programme

As a part of the Entrepreneurship
Development Programme on lac, demonstration
was given for the preparation of lac dye to an
entrepreneur at Sakti (Chhatisgarh). One month
vocational training programme was also
conducted for entrepreneurs sponsored by
Institute or Entreprneurship Development
(Bihar), Ranchi in which demonstrations were
arranged for manufacture of French polish,
water soluble lac, sealing wax and processing of
lac. They were also trained on testing and
analysis of lac.

Product,/Process No. of Beneficiary Sponsored
trainees by

CCF Project, Dorma Jharkhand

Ormanjhee, Ranchi Jharkhand

Garebir, Silli, Jharkhand
Ranchi

Kaparya,Khunti, Jharkhand
Ranchi

Govindpur and Jharkhand
Muchidih,
E. Singhbhum

Indian Dev. (AID)

CCF Project

Chakriya Vikas
Sansthan

Parvatiya Durgam
Siksha Vikas

Jan Utthan Kendra

Tata Steel Rural
Development Society,

Jamshedpur

Total

48

20

63

75

325

On-farm Training Programme

Chhatapara & Chhatisgarh Vishnu Shellac, Sakti,
Labed (Korba)

Kofarmar & Chhatisgarh

Jobi (Raigarh)

Hahap & Libudih Jharkhand Rastriya Ekta Abhiyan
(Ranchi)

Barsoguda, Orissa Collector, Nabrangpur
Futanoda &
Binaypur (Raigarh)

chikti &
Chachamar
(Jharigram)

Rajkot,
Bandhakona,
Dail^^la

Pathkalya,
Dalabeda &
Bhattipada
(Chandahandi)

Hud (Ranchi) Jharkhand AID, Ranchi

Total

Project Training

Nine students of B.Sc. Hons. (Biotechnology)
from Centre for Biotechnology, Marwari College,
Ranchi underwent project training at Tissue
Culture Laboratory of Lac Production Division
of the institute, from 20.08 to 2 5. 1 1 .2000 under
the guidance of Sri D. Saha, Scientist (Bio-
technology).

18

t4
20
30

52

40
')A

18

10

20

50
40
40
35

10

-)/

23

Lac Processing,

French polish,

water soluble lac,

sealing wax and

testing and

analysis of lac

Lac dye

Entrepreneurs IED,Bihar,
- District

Industries

Centre

Shri V. Agarwal -
at Sakti

501
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PUBLICITY

Participation in Exhibitions and Kisan
MeIas

The institute participated in a number of
exhibitions/ kisan melas as shown in Table 2 2.

A large number of visitors were benefited
from the exhibits of the stall. Literature on lac
was also distributed among the interested
persons.

Technical Information Service

Technical information in respect of lac
products/processes and other general
informations were provided to interested
persons including lac entrepreneurs/other
agencies. A large number queries were attended
to during the period.

During the period under report, 213 kg of
water soluble lac was prepared in which 200 kg
was supplied to W. Bengal Government and rest

was for exhibition and sale counter of TOT.
About 29 litres of Melfolac was also prepared
for exhibition-cum-sale. -50 g lac dye has been
sent to Shri Vivek Singhania, Purulia and 10g to
CFTRI, Mysore (Karnataka).

The TOT Division operates a sale counter
for promotion of lac-based products. Various
products, such as melfolac, water-soluble lac,lac
handicrafts, etc. were sold amounting to Rs.

33,728 during the period.

Infrastructure development

Portable kits have been purchased for
attractive display of materials in exhibitions,
kisan melas etc. A specially designed exhibition
van has been procured for field exhibitions.

Publicity through Mass Media

'Lah utpadan mein dhyan dene wali
baatein-I, By Dr. K.K. Sharma, telecast from
DDK, Ranchi on |2.O2.2OOO.

Lac stall at India International Trade Fair, New Delhi
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' Chhotanagpur ke vikas mein lakh ka'Lahutpadakonko milnewali suvidhayein',
yogdan', By Dr. K.K. Sharma telecast from DDK, By Dr. K.K. Sharma telecast from DDK, Ranchi
Ranchi on 26.04.2000. on 09.09.2000.

' Lah utpadan mein dhyan dene wali'Lakh keet palankivaigyanikvidhi',ByDr.
baatein-Il, By Dr. K.K. Sharma telecast from P. Kumar, telecast from DDK, Ranchi on
DDK, Ranchi on 04.09.2000. 05.12.2000.

Table 22 Participation in Kisan Melas and Exhibitions

Date Name and location of the
exhibition

Organized by

8-9 Jan. 2000 Ksan Mela, Khunti, Ranchi Dist.

- 18-20 Jan. 2000 Central Annual Kisan Mela, KVK, Getalsud Farm,
Angara block, Ranchi Dist.

2 Feb. 2000 Ksan Mela, SS High School, Silli

28 Feb. 2000 Agro-Tech, BAU, Kanke, Ranchi

S.D.O., Khunti

RK Mission Asrama

Indalco, Chotamuri

Pathari Vikas Pariyojana, Ranchi

Alternative for India

Development, Ranchi

Christian Children Project Fund, Dorma

National Handloom Development

Corporation, Lucknow and Directorate
of Handloom and Textile, UP Govt.

TISCO Steel Rural Development Society

TISCO Steel Rural Development Society

11-13 Mar. 2000 Exhibition at Gamarkuri, Kashipur, Purulia, West Bengal NGOs, Gamarkuri

30-31 Mar. 2000 Exhibition, training and demonstration, Hosenghatu

and Soraringhatu villages, Arki block, Ranchi

17 May 2000 Training-cum-exhibition on lac and lac technology at
Dorma, Ranchi

8 Sept. 2000 Exhibition-cum-field education, Karparya Village, Khunti, Ranchi Jan Utthan Samiti, Ranchi

18-19 Sept. 2000 Appropriate Technology Exhibition for Handloom
Sector at Gorakhpur, UP

3 Oct. 2000 Exhibition on Lac Culture & Lac Products
Village - Govindpur, Dist. - East Singhbhum

4 Oct. 2000 Exhibition on Lac Culture & Lac Products
Village - Muchidih, Dist. - East Singhbhum

14-27 Nov. 2000 India International Trade Fair 2000, Pragati Maidan, New Delhi Trade Fair Authority of India, New Delhi
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Mishra, Y.D., Srivastava, S.C., Ghosal, S.,

Choudhary S.G., KUmar, P and Singh, B.P. (1999)

Estimation of shoot length for summer lac crop
inoculation on ber (Zizyphus mauritiana Lamk),

J. Non Timber Forest Products, 6 (3 / 4) 134-136.

Mishra, Y.D. and Sushil, S.N. (2000) A
newtri-voltine species of the genus Kerria
Targioni-T ozzeti (Homoptera : Tachardidae)
thriving on Schleich era oleosa (Lour.) Oken from
eastern India, Oriental Insecfs (Florida USA), 3 4,

215-720.

Mishra, Y.D, Sushil S.N, BhattacharYa, 4.,
Kumar, S and Mallick, A., (2000) Genetic
variation in some productivity linked traits of
female lac insects Kerria spp. (Homoptera:
Tachardidae), J. ent. Res., 2 4 (2), I2l-124.

Mishra, Y.D., Sushil S.N., ChakrabartY,P.K.,
Bhattacharya A., and Kumar, S. ( 2000) Estimating

stick lac productivity of lac on bet, Zizyphus
mauritiana though regression model, J. ent. Res-,

2 4 (4),343-348.

Mishra, Y,D., Sushil, S.N., Kumar, S and
Bhattacharya A., (2000) Variability in lac
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productivity and related attributes of Kerria spp'
(Homoptera: Tachardidae) on ber (Zizyphus
mauritiana). J. ent. Res., 2 4 (l), 19-26.

Saha, S.K., Jaiswal, A.K. and Singh, B.H.,

(2000). Foresting of lac yield from insect culture
on Butea monosperma (Lam.) for rainy season

crop. Shaspa 7 (2),125-132.

Sharma, K. Krishna, Jaiswal, A.K. and
Kumar, K.K., (2000). A new record of Bracon
brevicornis Wesmael (Hymenoptera:
Braconidae) as a parasitoid of Eublemma
amabilis, a major predator of lac insect, Kerria
Iacca Kerr.J. AppL Zool. Res. 1 7 (2&3),156.

Singh, B.P., Mishra, Y.D. and Agarwal, S.C.

(1999) Determination of harvested biomass and

leaf area index of Schleichera oleosa (Lour) Oken,

J. Non Timber Forest Products, 6 (3/4), 1 59-152.

Sushil, S.N., Bhattachatya, A., Mishra, Y'D.

and Kumar P. (2000) Parasitising efficiency of
some egg parasitoids against Eublemma amabilis
Moore (Lepidoptera : Noctuidae) - a serious lac
insect predator. l. Appl. Zool. Res., 1 1 (2&3)'
152-r54.

Sushil, S.N., Mishra, Y.D., Bhattacharya, A.

and Kumar, P. (1999.) Screening of some egg

parasitoids against Pseudohypatopa pulverea
(Meyr.) (Lepidoptera:Blastobasidae)- a serious
predator of lac insect, Kerria lacca (Kerr.). J. ent.

Res., 2 3 (4),355-368.

Popular Articles

Sharma, K.K., (2000) Lakh ki kheti Se Judi
madhumakkhi Palan Ki sambhawnayen,
Pathari Krishi, 1 (2),37-39.

Sharma, K.K and Jaiswal, A.K, (1999)
Bhartiya Lakh Anusandhan Sansthan: Aise
pahunchti hai kisanon / udyamion tak
Hamari Batt. Pathari Krishi. 1 (1), 32-33.

Kumar, P. (2000.) Lakh keet Palan ki
vaigyanik vidhi, Pathari Krishi, t (Jan.-

March):39.

1.

2.

3.
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Newsletter

1. Sharma, K.K. and Ramani, R (eds.) L999.,
ILRI Newsletter, Four issues i.e., Vol. Nos. 3
(4), 4 (I\, 4 (2), and 4 (3) have been pub-
lished during the year.

Folders and pamphlets

1. A heat and waterproof shellac varnish for
wooden furniture was prepared along with
a scheme for new entrepreneurs (Platinum
jubilee of ILRI).

2. Alac based hot-melt adhesive was prepared
for new entrepreneurs (Platinum Jubilee of
ILRI).

3. CANLAC-Lacquer for internal coating of tin
cans (Platinum Jubilee of ILRI).

Books

1. Sharma, K. and Ramani, R. (eds.) 2OOO. Lakh
utpadan ki unnat vidhi avum upyog
(Prashikshan Pustika) in Hindi, 47 pp.

2. Sharma, K. Krishan, Sushil, S.N, Jaiswal, A.K.,
Ramani, R. and Kumar, K.K. 2000. World lit-
erature on lac-culture and related aspects
(1980-2000) 53 pp.

Book Chapters

Bhattacharya, A. (2000) Kharab mausam
mein lakh phasal ki suraksha in : Lakh utpadan
ki unnat vidhiya avum uplog, Prashikshan
Pustika, edited by K;K. Sharma and R. Ramani,
pp. 32-33,Indian Lac Research Institute, Ranchi,
47p.

Singh, B.P. (2000) Lakh poshak briksh-
bhalia aur galwang ke ropan evambagan lagane
kee bidhi tatha un per lakh kee khet! in Lakh
utpadan ki unnat vidhiya avum upyog.
Prashikshan Pustika edited by K.K. Sharma and
R. Ramani, pp. 2I-25, Indian Lac Research
institute, Ranchi, 47 p.

Singh, B.P. (2000) Lakh poshak-briksho kee
niche ki bhumi ka upayog in Lakh utpadan ki
unnat vidhiya evam upyog. Prashikshan Pustika.
edited by K.K. Sharma and R. Ramani. pp. 38-
40. Indian Lac Research Institute, Ranchi, 47p.

Singh, B.P.; Mishra, Y.D.; Kumar, K.K.;
Agarwal, S.C. and Kumar, P. (2000) Integration
of lac cultivation in agri-horticultural system in
Chhotanagpur region. Recent Trends in
Horticultural Research, Horticultural Society of
Chhotanagpur, Central Horticultural
Experiment Station, Ranchi pp. 289-293.

Sushil, S.N. (2000) Akashmani par lakh ki
kheti in: Lakh utpadan ki unnat vidhiya avum
upyog Prashikshan Pustika edited by K.K.
Sharma and R.Ramani, pp. I9-2O Indian Lac
Research Institute, Ranchi, 47p.

Technical Bulletins

Mishra, Y.D., Kumar, P. and Sushil, S.N.,
(2000) Lac production in India : A Perspective,
Indian Lac Research Institute, Ranchi, 22p.

Papers Fresented in Seminars,/Symp osia/
Conferences

Bhattacharya, A., Sushil, S.N., Sharma, K.K.,
Kumar P. and Kumar, K.K. (2000) 'Lac-a
potential minor produce' Symposium on 'The
impact of minor forest products on benefit cost
analysis in environmental impact assessment
studies' held on 15.3.2000 at A.N. Sinha Institute
of Social Studies, Patna, Organized by Yugantar
Bharati.

Das, B.B. and Bhattacharya, A. (2000)
Enemies of lac insect and prospects of IPM for
lepidopteran predators of lac insect - A Review
in : Souvenir of Pt. Jubilee Seminar on Lac in
the New Millennium, held at ILRI, Sept. 20-21,
(Abstract) p-24.

Majee, R.N., Chatterejea, J.N. Mukherjea,
S.N. and Rao, V.K., (2000) Lac an abundant
source of fine chemicals. in Souvenir of Pt.

Jubilee Seminar on Lac in the New Millennium,
held at ILRI, Sept. 2O-2I, (Abstract) p-44.

Mishra, Y.D., Singh, D.K. and Kumar, K.K.,
(2000) Revival of lac cultivation in Orissa - a
potential state of eastern India in Souvenir of
Pt. Jubilee Seminar on Lac in the New
Millennium, held at ILRI, Sept. 20-21, (Abstract)
p-34.
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Ramani, R. Kumar, P. Sharma, K.K. and
Srivastava, S.C. (2000) Strategies for lac insect
and.host improvement to meet the future
challenges of lac culture, Pt. Jubilee Symposium
on "Lac in the New Millennium", 2O-2I
September, I.L.R.I., Ranchi, Souvenir (Abstract)
p-33.

Saha, D. Mishra, Y.D., Srivastava, S.C.,
Kumar, P. (2000) Prospects of bio-technology
in lac culture - A Curtain Raiser Pt. Jubilee
Symposium on lac in the New Millennium, 20-
2.1 September, I.L.R.I., Ranchi Souvenir
(Abstract) p.76.

Sarkar, P.C., ( 2000) Contemporary
Research: Scope of Computer-aided method for
lac chemistry in the Pt. Jubilee Symposium on
lac New Millennium ,20-2I September 2000, ILRI
Ranchi Souvenir (Abstract) p-58.

Goswami, D.N., Mahato, K. and Jha, P.C.,
(2000) Manufacture of shellac-basd Insulating
varnish made easy in Souvenir of Pt. Jubilee
Seminar on "Lac in the New Millennium" held
at ILRI, Ranchi, Sept 20, 21, (Abstract) p-49.

Prasad, N., Pandey, S.K. and Bhagat, M.L.,
(2000) Lac Scraping Equipments- A Review in
Souvenir of Pt. Jubilee Seminar on "Lac in the
New Millennium" held at ILRI, Ranchi,
September 20, 7I (Abstract)., p-53.

Prasad, N., and Prasad, K.M., (2000) Lac dye
and Lac wax-two potential by-products of Lac
industry in Souvenir of Pt. Jubilee seminar on
"Lac in the Mew Millennium" held at ILRI,
Ranchi, Sept 20, 21 (Abstract), p-56.

Sao K.P and Pandey S.K., (2000) Utilisation
of aleuretic aid - free gummy mass along with
shellac and the bushy lac host sticks for making
particle board in Souvenir of Pt. Jubilee Seminar
of "Lac in the New Millennium" held at ILRI,
Ranchi, Sept. 20, 21 (Abstract), p-55.

Singh R, Prasad, K.M., Prasad. N and Patil,
P.M., (2000) Some value - added products from
lac in Souvenir of Pt. Jubilee Seminar on "Lac in
the New Millennium" held at ILRI, Ranchi, Sept.

20,21 (Abstract) , p-57.

Gupta, P.C., and Sarkar, P.C., (2000) A heat
and water oroof shellac - based wood va-rnish,

Lac - based hot melt adhesive and tin can lacquer
in Souvenir of Pt. Jubilee Symposium on "Lac in
the New Millennium" 20-21 September, ILRI,
Ranchi (Abstract) , p-48.

Sharma, K. K. Jaiswal, A.K. and Kumar K.K.
(2000), Constraints in lac cultivation and
suggested remedial measures: A preliminary
Survey Report, ILRI Platinum Jubilee Symposium
on "Lac in the New Millennium" held on
September 2O-2L, (Abstract), p-63.

Sharma, K.K. Jaiswal, A.K. and Ramani, R.

(2000) Lac processing and export-issues and
strategies, ILRI Platinum Jubilee Symposium on
"Lac in the New Millennium" held on September
2O-ZI, (Abstract), p-6 1.

Sharma, K.K. and Kumar, P. (2000) Survey,
collection, characte rization, conservation and
documentation of germplasm of lac host plants
and lac insects in Workshop on exploration,
collection and conservation of plant bio-
diversity of Zone VIII under NATP (PB) 4-5
March, RAU, Pusa.

Singh, B.P. Kumar, P. Mishra, Y.D., and
Sushil, S.N. (2000) Emerging trends in lac
production technologies in Pt. Jubilee
Symposium on "Lac in the New Millennium". 20-
21 September, I.L.R.I., Ranchi, (Abstract) , p-25

Singh G. and Yadav, S.K. (2000) Nutrient
management in lac growing soils-A perspective
approach Pt. Jubilee Symposium on lac in the
New Millennium. 20-21 September, I.L.R.I.,
Ranchi, (Abstract), p-38.

Sushil, S.N., Mishra, Y.D., Kumar, P. Ramani,
R and Kumar, K.K. (2000) Bio-diversity in lac
culture a natural heritage of India. Seminar on
Bio-diversity, indigenous knowledge and
intellectual property rights, 73-24 February,
BAU, Ranchi.

Sushil, S.N., Mishra, Y.D., Kumar, P., Kumar,
K.K. and Bhattacharya, A. (2000) Lac Culture-A
solution to challenges in Joint Forest Management
in State Level Seminar on Challenges of
Adminstration in tribal areas of Eastern Region
LO-LZ March, Marwari College, Ranchi.

Sushil, S.N., MishraY.D., Kumar, P., Kumar,
K.K. and Bhattacharya, A. (2000) Bio-diversity
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in lac ecosystem status and conservation in pt.
Jubilee Symposium on Lac in the New
Millennium, 2O-2I September, I.L.R.I., Ranchi,
Souvenir (Abstract) p-39.

Yadav, S.K., Singh, G., Kumar, p. and Kumar,
A. (2000) Prospects of Agronomical Approaches
for sustainable intensive lac production National
Pt. Jubilee Symposium on lac in the New
Millennium, 20-21 Septerpber, I.L.R.I., Ranchi,
Souvenir (Abstract) p-4O.

Institute Publications

o "Lakh: Utpaadan ki unnat vidhiyan avum
upyog (Prashikshanpustikil,,in Hindi 54 pp.

o ILRI Newsletter October-December 1999,
January-March 2000, April-June 2000 and
July-September 2000

Prashikshan Vivarnica in Hindi, a brochure
Training Prospectus, a brochure
Heat and Water Proof Varnish, a folder, 4 pp
Lac-based Hot-melt Adhesive, a folder, 4pp
Exaltone for Perfumery Industry, a folder, 4pp
Canlaq-lacquers for Internal Coating of Cans,
folder,4pp

Advanced technologies for Lac production on
Palas in Hot Areas, ILRI Bulletin No. 3, g pp
Souvenir-ILRI Platinum Jubilee Symposium
"Lac in the New Millennium", Sept. ZO-ZI
2000, a book, 130 pp

World Literature on lac-culture and related
aspects (1980-1999), a book, 53 pp
Lac cultivation Promotional Multicolour post-
ers with Slogans, 6 nos.

o

a

o

o

a

o
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LIST OF APPROVED ON-GOING PROJECTS

1. Evaluation and improvement of lac crop management practices
agro-forestry system coveri

. To evolve management practices of kusmj lac production on ber

o Bio-rational approaches for management of pests of lac insects and host plants

o Management of important lac hosts under agro-forestry system for kusmi lac production

o Management of akashmani (Acacia auriculaeformis) for lac cultivation

o Nutrient Management in soil for maximixing lac yield

o Management of. Flemingia semialatafor sustainable lac production under different crop geom-

etry and irrigation

2. Improvement in prbductivity ald quality
approaches for insect and their host plants

o Collection, maintenance, conservation and evaluation of lac insect and host plant and their

genetic improvement

3. Development of value-added products (sex pheromones, PGR, polyblends) and
surface coating materials from lac re

o Synthesis of some bio-active compounds from aleuritic acid

o Development of lac varnish for wood and metal lacquers for food packaging

varnish composition based on aleuritic acid-free gummy mass

Development of lac wax based formulations

Use of refuse lac/by-products,/modified lac for making particle board/composite from various

agro-wastes

Mechanisation of bhatta Process
through training, demon-

certification
o Mechanisation of lac cultivation operations

o Publication and publicity activities

o Current status, technology assessment, product promotion and problems of lac industries

o Training, demonstration, extension education and information service on lac culture, process-

ing and product develoPment

roved Ad hoc Research Schemes

o Lac productivity rating of different lac insects on conventional and promising lac hosts

. Polyblends of shellac with synthetic resins,/polymers - formulation, characterisation and appli-

cation studies
o pilot study on forecasting of broodlac yield ftom palas (Butea monosperma)

under integrated
ement

of lac through different breeding

4. Utilisation of bY-Products
grade lac dye, varnishes,/la

Transfer of technology to farmers and entrepreneurs
Jtration, consultanci, information service and qualit

Revolving Fund Scheme

o production of quality broodlac on kusum and palas at different agro-climatic regions



PARTICIPATION OF SCIENTISTS IN TRAINING, MEETINGS,

Attended by Director

District Level Advisory Committee Meeting
on lac with Shri Basudeb Acharya, M.P.,
Purulia on 17-18 April 2000.

272nd Meeting of SEPC at Kolkata on 19-20
April 2000.

Regarding setting up a Standing Conference
of Ranchi based organization for R&D activi-
ties in the field of ecology, forestry, environ-
mental planning & management held at In-
stitute of Forest productivity, Hinoo, Ranchi
on 25-26 May2000.

Attended Board of Directors Meeting of
BISCOLAMF, Ranchi on 3 July 2000.

274th Meeting of SEPC; to discuss with the
Official Liquidator reg. Court case of Lac Prod-
uct Area; visited NIRJAFT, Kolkata on 13-15

July 2000.

Scientific Panel meeting (Agril. Engg.) held
at IASRI, New Delhi on 27 July 2000.

Programme Level Workshop at Society for Ru-
ral Industrialisation, Bariatu, Ranchi on 9 Au-
gust 2000.

Second SITE Committee meeting of NATP at
B.A.U. Kanke, Ranchi on 18 August 2000.

Discussion with Swamiji, RK Mission, Purulia
regarding shifting of RFRS, Balrampur to
Purulia; visit to RFRS, Balrampur on 12 Sept.
2000.

Directors Conference, pending cases of ifre
Institute; approval of IMC Proceedings and
National Symposium on "Lac in the New Mil-
lennium" held on 2O-2I Sept. 2000 on 11-16
Oct. 2000.

277th Committee meeting of SEPC, at Kolkata
on 17-18 Oct. 2000.

The lst meeting of R.A.C. of CTR & TI held at
Ranchi on 15-16 Dec. 2000.

Seminar organized by CIRCOT, Mumbai; ex-
plore the possibility of lac by-products (Kiri,
Molamma, Pasewa) as binding material in
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SYMPOSIA ETC.

particle board of cotton stock & lac dye
textile industries on 2I-25 Dec. 2000.

Attended by Scientists and other Staff
members

Mr Ashish Rastogi, Administrative Officer, at-
tended the first interactive workshop and
brainstorming session under O & M of NATP
for Administrative and Finance functionaries
of ICAR at NAARM, Hyderabad from 13 th to
17th February,2OOO.

Dr S N Sushil, Dr P Kumar participated and
presented a paper entitled, 'Bio-diversity in
lac culture - a natural Heritage of India
authored by Sushil SN, Mishra YD Kumar P,

Ramani R and Kumar KK in the seminar on
Indigenous knowledge and Intellectual Prop-
erty rights at BAU, Ranchi on 23.2.2000

Dr KM Prasad participated in the workshop
on 'The use and need of eco-friendly natural
dyes over the synthetic banned azo dyes'
organised by national Handloom Develop-
ment Corporation, Lucknow during Feb.22-
26,2OOO at Kunnur (Kerala). Dyeing of wool
& silk with lac dye was also demonstrated to
participate during the workshop.

Dr P Kumar, Pr Sc and Head, Lac Production
Division and Dr KK Sharma, Sc. (Sr. Scale) par-
ticipated in a NATP (Plant Biodiversity) zonal
Workshop of zone VIII on 4-5 March 2000,
held at RAU, Pusa, Samastipur.

Dr. SN Sushil, Dr P Kumar, Dr KK Kumar and
Dr A Bhatt achary a participated and presented
a paper, 'Lac culture - a solution in Joint For-
est management'in the seminar on Challenges
of Administration in the Tribal Area of the
Eastern Region, held on lO-I2 March, 2000
atMarwari College, Ranchi. Mr. YD Mishra also
was a co-author.

Dr KK Sharma presented a paper, 'Lac - a po-
tential minor forest produce' authored by A
Bhatthacharya, SN Sushil, KK Sharma, P

Kumar and KKKumarin Symposium on'The

1n
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impact of minor produces on benefit-cost
analysis in environmental impact assessment

studies held on 16.3.2000 at AN Sinha Insti-
tute of Social Studies and organised by
Yugantar Bharati.

A tour was undertaken by Dr KM Prasad and
Mr Radha Singh to Gondia, Dhamtari & Sakti
during 6.10 March 2000. Discussionwas held
with lac manufacturers and traders of Gondia,

Dhantari and Shakti. Questionnaire was dis-
tributed among them for studying the cur-
rent status, technology assessment and prob-
lem of lac Industries.

Dr A Bhattacharya, Sr Sc visited Defence Re-

search Laboratory. Tezpur and TRIFED,
Guwahati during March 30 to April 2,2OOO

in connection with the promotion of lac cul-

tivation in the NEH Region. He held discus-
sion with the officials of DRl, Tezpur and
TRIFED, Guwahati and has prepared an ac-

tion plan for carrying out lac cultivation in
the region during 2000-01.

o Dr. A.K. Jaiswal Scientist (Sr. Scale) partici-
pated in Technical Seminar otganized by
State Polytechnic, Ranchi and Bhartia
Vipanan Vikash Kendra, Ranchi at Govt. Poly-

technic, Ranchi on 11th December, 2000 and
presented a paper on "Employment oppor-
tunities through lac cultivation and lac based

cottage industries for tribals".

o Dr. P.C. Sarkar, Scientist, attended a Seminar
on "Internet & Beyond" organised by Com-
puter Society of India at SAIL RDCIS, Ranchi
on 5th December 2000.
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PROMOTION OF LAC CULTIVATION IN NEH REGION

A visit to Tezpur, Guwahati and adjoining
areas were made by Dr. A Bhattacharya, Senior
Scientist of Div. of Lac Production, during March
2000 for observing the crop condition
inoculated during the last season. The kumsi lac
insects inoculated on ber in Tezpur area was
performing well and was following the similar
cycle as in the region. Mortality in the rangeeni
crop was recorded as the broodlac taken from
Ranchi didnot survive beyond the male insect
emergence period.

An action plan for promotion of lac
cultivation in NEH region was formulated in
consultation with the officials of Defence
Research Laboratory (DRL), Tezpur and TRIFED,
Guwahati.

During May-June 2000, a visit to NEH region
was made by Dr. A Bhattacharya and Dr. K K
Sharma. A training programme on lac was
organised at Amsoi in association with an NGO
and TRIFED, which was attended by about 45
Karbi tribals of Karbi Anglong District.

Training-cum-demonstration pro grammes
were organised at five villages in Kokrajhar area
in association with an NGO and TRIFED. During
the training programme, about 75 Bodo tribals
were explained about the systematic methods

of lac cultivation,
demonstration
were given for
pruning of ber
trees and about
13 kg ofbroodlac
(collected from
Amsoi) was
inoculated on the
farmers' field.
The farmers were
also shown the
video film on lac.

An extensive
survey was also
undertaken in
Karbi Anglong,
Nagaon and Kokrajhar districts and visits were
made in the lac growing areas in Karbi Anglong
district. Information was gathered regarding
traditional methods of lac cultivation practiced
by them.

The Scientists could meet the Hon'ble Tribal
Minister, Sri Juel Oram at Guwahati and he was
acquainted with the activities being carried out
by the Indian Lac Research Institute for
promotion of lac cultivation in the region.

Inoculation of ber tree

Training programme at Amsoi, Asaam
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the 1Oth Plan document based on the lessons

learnt in the past.

The Member-Secretary presented the action
taken reports on the recommendations of the
previous RAC meeting(3-4 Feb. 2000), received
from various Divisions. The committee carefully
reviewed them and gave specific suggestions for
better output.

Dr. P. Kumar, Head Division of Lac
Production presented the progress made under
the projects of the Division. Respective Principal
Investigators presented the progress under
various projects of LP&PD Division. Shri R.

Ramani presented the highlights of the work
done by the TOT Division through multimedia
presentation. Dr. D. N. Goswami, Shri YD Mishra
and Dr A. K. Jaiswal presented the progress made
under ad-hoc research schemes. The reports on

Regional Field Research Stations were provided
by Dr. S. K. Jaipuriar and Dr S. Ghosal. There
was a proposal for shifting the RFRS from
Balarampur to Purulia, which was approved after
deliberations.

Subsequently, there was an interaction of
the RAC with the scientists of the institute, to
discuss abut the problems faced in their current
research and future programme of work,
especially, the Tenth Plan. Dr. Kachru summed
up all points raised by various scientists of the
institute, which covered the mandate, policy,
management, lac crop failure, price fluctuation,
etc. He said that a policy, paper on lac had to
be prepared. He called for generating more data
on lac, upscaiing of viable projects, and
development of turn-key projects.

As the current meeting was the concluding
one for the committee, good words and
reminiscent remarks were exchanged towards
the end.

Shri R. Ramani, Member-SecretarY,
expressed his contentment over his experience
with all the meetings held till then and the
affectionate cooperation given by each and
every member of the Committee. He expressed

IMPORTANT COMMITTEES

Research Advisory Committee

RAC meeting is Progress

The Seventh Meeting of the Research
Advisory Committee of the Institute was held
during March 22-23,2001 at the Institute under
the Chairmanship of Dr. B. L. Amla, Former-
Director, CFTRI, Maysore. Members present in
the meting were : Dr. R. P. Kachru, Assistant
Director - General (PE), ICAR, New Delhi; Dr. K.

K. Kumar, Director, ILRI, Namkum, Ranchi; Dr.
N. Krishnamurthy, Retd. Deputy Director, Head,

Organic Coatings and Polymers Division, IICT,

Hyderabad;Prof. D. R. C. Bakhetia, Retd. Senior
Entomologist & Ex-Head, Dept. of Entomology,
Punjab Agricultural University, Ludhiana; Dr. M.

Yaseen, Retd. Deputy Director & Head Organic
Coatings & Polymers Division, IICT, Hyderabad;
Sri R. L. Sharma, Managing Director, Taina
Shellac (P) Ltd., Khunti, Ranchi; Mr. Madhu
Agarwal, Secretary, Maharashtra Rajya Lah
Utpadan & Chapra Nirmata Sangh, Gondia, Sri

R. Ramani (Member-secretary), Senior Scientist,

TOT Division, ILRI, Ranchi.

In his welcome address, Dr. K. K. Kumar,
Director, ILRI highlighted the major
achievements and activities of the institute
during the preceeding year. Dr. R. P. Kachru,
ADG(PE), in his introductory remarks informed
that ICAR is prepared to extend its futl support
to the Institute in fulfilling its mandate. He

emphasized the need for strengthening the
partnership with the industries to take up
research in need-based areas. He suggested that
a brain-storming session may be held to prepare
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his happiness over full presence of the
Committee in all the meetings except the first
one, in which Dr Krishanamurthi could not come
due some unavoidable reasons. He reiterated
that the RAC not only gave directions to the
Institute but also helped in several ways to build
up confidence among the scientists.

Some of the general recommendations
which emerged during different sessions were :

o Work should be taken up to improve the eco-
nomics of lac cultivation.

o Need for sensitizing the State Government
for their support in lac production.

o Application of intensive or extensive culti-
vation would depend on the prevailing situ-
ation in the area. So, one has to study the
local conditions to suggest appropriate strat-
egy.

o Economic viability should be a in-built com-
ponent of the output.

o The technologies developed at this institute
should be perfected at pilot-plant level be-
fore transfer.

. Various organic reactions may be exploited
using aleuritic acid as starting material.

. The product purity of synthesized,/isolated
compounds should be done employing lat-
est techniques.

o The institute should contact suppliers of
chemicals like Sigma, Aldrich etc. and work
towards an arrafigement for marketing of
fine chemicals like, aleuritic acid prepared
by the Institute. This could lead to impres-
sive revenue generation as well.

o The institute should aim at giving at least
one technology per year.

. Technology profile should be prepared for
products developed. There should be inter-
nal evaluation by TOT Division.

o The institute should develop strong inter-
action with those industries, which are will-
ing to cooperate with the institute.

o Application of a mercantile approach for
promoting the products developed by the
institute.

o Promising scientists should be deputed to
visit CSIR labs, working in their areas of in-
terest.

o Research Fellows/Associates should be hired
for supporting the research work.

. Monthly seminars should be held where the
scientist will review the relevant research
findings in the journals allocated to him.

o About 7Oo/o of the library budget should be
spent on purchase ofuseful reference books.

o SAUs, particularly, Entomology Divisions
should be contacted for participation in the
Summer Institute on Lac Cultivation to cre-
ate wide awareness about the subject in the
academic circle.

o It was suggested thrat'Annual Kisan Mela'in
future be called as'Annual Lac mela.'

o "ILRI Newsletter" would be renamed as 'ILRI-
Lac Newsletter.'

XXIX Meeting

The meeting was held at the Institute on 6-
7 April, 2000. The following members were
present:

- Chairman

- Member

Dr. K. K. Kumar, Director

Dr. R. P. Kachru,
Assistant Director-General (PE),

ICAR, New Delhi,

Dr. J. B. Tomar, In-Charge,
NBPGR Station, Ranchi.

Dr. P. C. Gupta, Head
LP & PD Division, ILRI

Dr. G. Singh, Sr. Scientist
ILRI, Ranchi

Sri S. K. Bose, F & A.O.
CICFRI, Barrackpore, W. Bengal

Sri R. K. Singh, F & A.O.
ILRI, Ranchi

Sri A. Rastogi, Administrative - Member-
Officer, ILRI, Ranchi. Secretary

Proceedings of t}re 28th meeting was
approved by all members and were adopted.

Member

Member

Member

Member

Member
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Review of action taken report, on the
recommendations of 28th meeting,
was made. Shri R. Ramani was
entrusted with the responsibility of
design of the exhibition van.

The progress of research work
of all the divisions was reviewed.
ADG (PE) suggested that the
significant coverage through media,
publicity and propaganda should be
arranged for the lac based
technologies developed.

ADG also suggested that a

committee of Heads of the Divisions
should be constituted for organising a National
Symposium on 20-21 Sept 2000 in connection
with the Platinium Jubilee of the foundation of
the Institute and a proposal may be sent to the
Council for approval. It was also agreed to
constitute a committee to prepare a proposal
regarding crops to be grown in 2001, in respect
of plan and non-plan expenditure, equipments
to be procured and works to be executed. \

XXX Meeting

The 30th meeting of the Institute
Management Committee was held at the Institute
during 1.7-18 August, 2000. The following
members were present.

IMC Meeting in progress

Dr. Kachru, ADG (PE), took keen interest and
gave suggestions for celebrating the Platinum
Jubilee of ILRI foundation in a befitting manner.
Proceedings of the 29th meetingwere confirmed
after reviewing the action taken report.

The committee approved the equipments
to be procured and items of works to be executed
under the Catch-up grant.

The committee then reviewed the progress
in the Research Projects, Adhoc Research
Schemes, Revolving Fund and also progress in
the NEH region.

IMC approved the financial support upto
Rs. 5 lakhs for the Platinum Jubilee to be
celebrated at the Institute.

Staff Research Council (SRC)

The SRC meeting was held on 27.I.2OOO
under the chairmanship of Dr. K. K. Kumar,
Director of the Institute. The progress of all
research projects was presented by the project
leaders and thoroughly discussed. A few points
of general interest were also brought to the
notice of SRC and discussed.

= The progress made in different Adhoc
Research Schemes and Revolving Fund was also
discussed.

Dr. K. K. Kumar, Director
Dr. R. P. Kachru,
Asstt. Director-General (PE),

ICAR, New Delhi
Dr.J. B. Tomar, Incharge'
NBPGR Station, Ranchi

Dr. P. C. Gupta,
PS & Head Division of LP & PD,

ILRI, Ranchi

Sri G. Singh, Sr. Scientist,
ILRI. Ranchi

Sri Md. Samiullah,
for A.O., ILRI, Ranchi.

- Member

- Member

Chairman

Member

Member

Member-
Secretary
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SEMINAR, SYMPOSIUM ETC. ORGANISED

The Indian Lac Research Institute (ILRI)
celebrated the Platinum Jubiliee of its
foundation during 2O-2L September 2000.

A special symposium on 'Lac is the New
Millennium' was organised on the Foundation
Day of the Institute. The symposium aimed at
bringing together all the agencies concerned
with lac, taking stock of the ground realities and
to evolve a pragmatic strategy for achieving the
unified goal of sustainable lac production and
boosting the demand of lac to'a disirable level
in the coming years.

The theme areas of the symposium covered
all aspects of lac, including

o Lac culture, integration with other cropping
systems for sustainable tribal upliftment, eco-
system development

o Strengthening of domestic consumption

o Marketing and export promotion

o Value addition, product refinement and di-
versification

o Quality management

o Transfer of technology and

o Future Trends in Research and Development

The inaugural ceremony of the symposium
was held in a specially erected pandal in the
institute premises which was attended by over
7OO persons. During the ceremony, Hon'ble
Agric. Minister Shri Nitish Kumar; Hon'ble
Members of Parliament Shri Ram Tahal
Choudhary and Shri Raghunath Jha; local MtAs;
Dr Anwar Alam, DDG (Engg.); Dr R.p. Roy
Sharma, Vice-Chancellor, BAU; Dr R.P.Kachru,
ADG (PE), ICAR; Former Directors of the
Institute; Shri Prakash Thakkar, Chairman, SEpC;
Dr S.K. Bhattacharya, Director, NIRJAFT ; other
dignitaries and representatives from press and
media were present.

Dr K.K. Kumar, Director of the institute
welcomed the dignitaries and other esteemed
participants. He outlined the historical

develop m"", ., l;"';ff::iliH:: :tr:
audience about the achievements of ILRI during
75 years of its existence in the areas of lac
cultivation, lac refining, value-additon, lac-based
products and extension activities.He apprised
the viewers about the objectives of organizing
the symposium.

Dr R.P. Kachru, ADG(PE), ICAR, while
delivering his keynote address pointed out the
existence of uncertainty in every sphere of lac
trade. He stressed the importance of the
minimum support price for lac, like other
agricultural crops in the country, for better
production and export. He felt that the thrust
on indigenous production of value-added
products and better utilization of by-products
would make a favourable impact on the
economy of lac industry. He also talked about
glorious past of lac and its potential for future.

Shri Prakash Thakkar, Chairman, SEPC
expressed his concern about the adverse effect
of fluctuations in lac production, on the lac
trade, due to crop failures. He also appealed for
action from the concerned authorities for the'
removal of recently introduced tax on lac.

Shri Roshan Lal Sharma, a veteran lac
industrialist and Member, RAC,ILRI apprised the
audience about the huge demand potential for
lac, problems faced by the industry and
suggested means of realizing it.

Inauguraton of the Symposium by Hon'ble [Jnion
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Dignitaries at the Inaugural Ceremony

Hon'ble MPs Shri Ram Tahal Choudhary and

Shri Raghunath Jha and Shri Ramesh Singh

Munda, MLA emphasised the importance of lac,

especially, for the tribal growers of
Chhotanagpur region. They called for boosting

the production of lac and promotion of
industries, based on lac. They also lauded the

services rendered by the institute for the
development of lac, during the past seventy-five
years. The message from Hon'ble Minister of
State, Shri Sawna Lakra, was also read out who

could not attend the inaugural ceremony, due

to physical indisposition. He appealed for the
protection of the interest of tribal growers and

creating a favourable environment for improved

utilization of lac.

Hon'ble Agricultural Minister, Shri Nitish

Kumar lauded the contribution made by ILRI

for the development of lac. He stressed on the

importance of lac in the economy of tribals and

called promotion of lac cultivation in newer

areas. He wanted to ensure that the grower gets

the right price for his produce. He appealed for
enhancing the domestic consumption of lac and

also for strengthening the export of the
commodify. He assured the industry that if there

is undue taxation on lac trade he would take

suitable initiative. He also asked the scientific
community to develop the Institute into an

International Centre of Excellence. He hoped that

lac will also form a component of the "Rainbow

Revolution" of the country.

Dr Anwar Alam, DDG (Engg.), delivering
his Presidential address congratulated the past

and present workers of the institute for the

achievements of the insitute, during the past

seventy-five years. He traced the historical
development of lac trade in the country' He

discussed about the various factors affecting
the lac industry and stressed on the use of
modern technologies to achieve better quality
and price to compete in the world market. He

cautioned about the competition from other
countries producing lac and sought for taking

advantage of our strengths to assume a much
greater role in lac trade globally, than at

present. A number of publications were
released the Inaugural ceremony of the
Symposium. TheY were :

o Platinum Jubilee Souvenir

o 1 Book, 6 folders, 1 bulletin and 6 promo-

tional Posters.

The technical sessions were broadly divided
into oral and poster sessions. Papers on all the

theme areas were divided among these two

sessions. There were following three technical
sessions under each categorY:

o Lac culture, tribal upliftment and eco-system

develoPment

o Value addition, process upgradation, prod-

uct diversification

o Transfer of Technology, Bottlenecks in lac

consumption and means of overcoming them;

quality management

The presentation of papers in each session

was preceeded by invited lectures from experts

in the field.

The recommendations emerging from these

sessions were discussed in the Valedictory
session to draw out list of recommendations
which has been Presented below :

o A policy paper should be brought out taking
a holistic view of lac scenario, covering lac

growers, production, industries, trade and
-export, etc.

Action: ILRI

o Lac crop insurance scheme should be intro-
duced to overcome the adverse effect of crop

failure in the farmers'field and lac crop pro-

duction, in general

Action: Insurance agencies & Financial
institutions
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o Agricultural tax on lac should be abolished
and inter-state restriction on movement of
lac should be removed

Action: State Govts.

o Quality of the processed lac and price should
be maintained in order to minimise their
adverse impact on demand

Action: Lac industry

o In view of the promising results obtained for
utilisation water soluble lac in the field of
sericulture, its production on industrial scale
should be taken up

Action: Lac Processing Units & Entrepreneurs

o Large scale Broodlac distribution programme
should be taken up to augment lac produc-
tion and for quick recovery of lac produc-
tion, after major crop failure
Action: TRIFED, SEPC, BISCOLAMF & NGOs

o Concerted efforts should be made for increas-
ing the production of lac

Action: IFP, TRIFED, SEPC, ILRI, GOs & NGOs

o Wide publicity should be given for the tech-
nologies developed at ILRI for fine chemicals
and other products derived from lac

Action: ILRI

o Farmers living adjacent to lac producing for-
est regions should be allowed to exploit the
host trees freely for lac production

Action: Forest Department

o Rural women should be trained in lac culti-
vation to encourage their greater participa-
tion
Action: GO' NGOs & ILRI

o Collection of lac production data should be
strengthened and improved to obtain a more
reliable estimate of lac production

Action: IFP

o Collection of traditional knowledge on me-

dicinal uses of lac and investigation of spe-
cific pharmaceutical potential should be
taken up.

Action: ILRI and other research institutes.

Biotechnology laboratory should be estab-
lished at ILRI for taking up genomic analysis,
transgenic experiments on lac insects and
their hosts.

Action: Research Institutes; Industry

A number of R&D areas were identified which
need greater emphasis. They included col-
lection and conservation of lac insects and
hosts, biointensive IPM approaches, lac-host
nutrient management, insect-host relation-
ship, mixed cropping and integration of tasar
and lac culture

Action: ILRI, NIRJAFT, CTR&TI, Central
S ericultural Re s e arch I n s titute

ILRI should take up collaborative Research
Project with NIRJAFT for making particle
board/composites

Action: ILRI, NIRJAFT

Research-industry interaction should be
strengthened

Action: ILRI

ILRI should reach lac growers through lac in-
dustrial houses to promote lac cultivation
Action: ILRI, Lac Processing Units

Awareness programme should be launched
for development of cottage and SSI units for
increasing the consumption of shellac

Action: ILRI, Extension agencies

A mechanism should be developed to assess
the impact of the technologies transferred
Action: ILRI

ILRI Newsletter should publish data related
to lac production, price & export
Action: ILRI
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Mr. Janjibhai Patel, Forest Minister, Gujarat

o Mr. K. R. Lee, Mr. Y. H. Kim and Mr. H. T. Park

Seoul. Korea.

o Mr. Shyam Vidyarthi, Doordarshan Kendra,

Ranchi

Dr. S. K. Arora, QRT Member (ICAR), Former
Dean C.C.S.H., Agra UniversitY

Mr. Chasari and Mrs. Apihya Satchahard,
Thailand

Mr. Janjibhai Patel, Forest Minister, Gujarat.

Prof. S. Prasad, IIT, Kharagpur.

Mr. Nitish Kumar, Union Minister for Agri-
culture, Govt. of India.

Dr. P. Parvatta Reddy, Director, I.I.H.R., Ban-

galore.

o

o

o

DISTINGUISHED VISITORS

Museum

The lac museum at the Institute was visited
by 387 persons from all walks of life. Besides,

about 680 farmers, sponsored by various GOs

and NGOs, as well as students also visited the
museum.

The following were some of the
distinguished visitors who visited the museum
during the period under report:

o Dr. Mangla Rai, D.D.G. (C.S) ICAR, NewDelhi.

o Brig. S. C. Malik, Chief Engineer.

o Else Marie Storagaard Fog, Handicraft de-

signer & manufacturer Denmark.

Dr. K. K. Kumar,
Director exPlaining

Hon'ble Union Agric.
Minister at the

Museum

Mr. Chasari and Mrs. Apinya Satchahard, Thailand
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PERSONNEL
(As on 3l.L2.2OOO)*

Name Designation
Dr. K. K. Kumar Director

DiVision of Lac Production
Dr. P. Kumar principal Scientist & Head of the Division

Division of Lac Processing and
Product Development
Dr. P. C. Gupta Principal Scientist & Head of the Division

Division of Transfer of Technology
Dr. K. K. Kumar Head of the Division

R.F.R.S, Dharamjaigarh, M.P.
Dr. S. K. Jaipuriar Senior Scientist (Agric. Entomol.) I/c
R.F.R.S., Balarampur, W.B.
Dr. A Bhattacharya Senior Scientist (Agric. Entomol.) I/c
Administrative Section
Sri A. Rastogi Administrative Officer
Sri R. K. Singh Finance & Accounts Officer

Director's Cell
Dr P.C. Sarkar Scientist

Library
Sri R. P. Tewari Technical Officer (T-5)

Quality Control (Testing Lab.)
Sri D. Ghosh Technical Officer (T-5) Lab.

Farm Unit
Dr. B. P. Singh Senior Scientist (Agronomy), I/c
Maintenance and Workshop Unit
Sri S. K. Srivastava Technical Officer (T-5)

Hindi Cell
Sri Lakshmi Kant Asstt. Director (O. L.)

Medical Unit
Dr. N. P. Sahu, M.D. Authorised Medical Atterrdant (part-time)
* See Appendix II for details.



SUPPORT SERVICES

Farm

During the Period under report, the
following activities were undertaken:

Management and maintenance of Farm

Plantation including roads, paths, channels,
hedges etc. were carried out. Hoeing, weeding,
mulching of various plots, termites from lac host

trees. and maintenance of various plots and
roads were carried out wherever and whenever
necessary. Unwanted and obnoxious weeds were

eradicated from ber, khair, kusttm, putri, palas,

sisam, akashmani plots manually as well as

through ploughing frequently. Pruning of khair,
galwang, akashmani, kusum was also done as

per requirement. Seedlings of various host
plants viz., kusum, ber, galwang, palas,
akashmani, khair and bhalia were raised in
polythene bags as well as in nursery beds for
filling up of the vacant spaces in respective plots

for research experiments and for distribution
among the farmers. At the onset of monsoon,

seedlings of different lac hosts were transplanted
in respective plots and new plantation was raised

in plot nos. 64, 65. After monsoon, application
of lime to lac host plants in the farm and avenue

trees in the Institute campus was also carried out.

For beautification of the office premises,

seasonal flowers, shrubs and ornamental foliage
plants were planted at suitable areas sites.

Inter-space and waste land utilisation

Crops of paddy CVs, viz., Mansuri, IR 35,

Basmati 1310 and Gora paddy were raised in
unutilized areas of farm and satisfactory yields

were obtained. Soyabean, turmeric and'ginger
were raised in kusum plantation for utilization
of inter space. Gora paddy and ragi were also

raised in upland area of farm and satisfactory
yields were obtained. Seedlings of kusum, ber,

palas, khair, akashmani, galwang were planted
in their respective plots to fill up the gaps. More

than 1000 trainees/farmers/students visited the

Institute Plantation under short and long term
training programmes organised by the TOT

ILRf Annua I RePort 2 OOo-2 o 01
52

Division. Proper arrangements were made to
acquaint them with lac insect, host plants and

improved methods of lac cultivation. Total
return from the farm produce sale was about

Rs. 53,300.

IntercroPPing in kusum Plot

Testing Lab

During the period, 96 samples of shellac,

seedlac, bleached lac, lac dye and aleuritic acid

received from different Govt. organisations,
private industries and various divisions of ILRI

were analysed. Altogether 208 tests were carried
out. Besides, 3 ARS scientists of LP & PD Division
were also provided training on the analysis and

various testing of lac. Approximately Rs 8,690

was collected as testing charges.

Director's Cell

The Cell continued to provide services for
the research activities of the Institute. Meetings

of the Research Advisory Committee and Staff

Research Council were convened for reviewing

the progress of ongoing research projects and

to examine the new research projects to be

undertaken. Research Project Files for ongoing
projects were maintained. Assistance in day to

day technical correspondence was provided to

the Director of the Institute.

Materials for various technical reports
including, monthly report for the Cabinet,
quarterly report on Annual Action Planu DARE

report and Research highlights of ICAR were
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collected and compiled for onward transmission
to the Council. Information on various matters/
activities related with the Institute, including
audit queries was also supplied. The Cell also
processed the research papers submitted for
forwardal to scientific and popular journals. A
monthly Senior Officials meeting (SOM) of the
institute was also initiated bv the Cell from
October 2000.

ARIS Cell

I'he ARIS Cell provided the following
services during the period under report :

Network Administration through one LINUX
- based server and one Windows NT server.

Photocopying facilities

Scanning facilities for creating image files

Word processing facilities for Director's Cell,
Quality Control (Testing) Lab, etc.

Supervision of computer related jobs of insti-
tute, particularly software-related problems.

Providing internet browsing and e-mail fa-
cilities to several nodes through KU Band
FTDMA VSAT.

Maintaining liaison with NIC, CMC, CET (SAIL)
etc.

Assistance in preparation of Power Point pre-
sentation for seminars, meetings etc.

First phase of creating of institute website
was completed and domain name registration
wvwv. ilri. net was also done.

Library & Documentation Centre

The Library of the Institute acts as a
repository for Scientific and Technological
information on lac. Besides catering to the needs
of Institute's scientists and technologists, the
library also renders services to other
researchers, academicians, students and lac
industrialists from all parts of the country e.g.,
BIT, Mesra; Ranchi University; Vinobha Bhave
University, Hazarlbagh; RIT, Jamshedpur; IIT,
Kharagpur etc. The Library also maintains
appropriate linkages with leading libraries e.g.,
National Library, Kolkata; INSDOC, New Delhi;
American Centre Library, New Delhi and INSA

Library for strengthening the information
resources. This Library also supplies photocopies
of rare research articles to National Science
Library, New Delhi.

Seven CD-ROM Discs of AGRIS databases
(I97 5-2000) and Internet-based "Current
Contents - Life Sciences, Agriculture and
Biology" have been acquired from NATP funds.
Renovation of Library furniture has also been
proposed during the year under report.
Purchase of three additional Computers is being
finalised.

Library holdings (as on 31st March, 2001)

Documents Additions during Total
the Year Holdings

under report

Books

Bound Journals

Annual Reports

Reprints/Photocopies

Bulletins/Research

CD-ROMs

BIS-specifications

Patents

J)

4r7

165

5

7

l9

7069

17099

3860

5U5

518

36

93

(a) Foreign

(b) Indian

JLI

15

Subscriptions & Receipts

Periodicals Subscribed Gratis/Exchange

Foreign

Indian

28

6I

20

4I

The Library also maintains the consolidated
mailing lists as detailed below for regular supply
of the Annual Report,/News letters & other
Publications of the Institute :

No. of organisations

Indian
Exchange (for Ubraries)

Complimentary

NGOs & others

Foreign Countries
Exchange

Complimentary

Embassies & others

48

69

r04

6

o

7
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The Library has provided the following
services to its users during the years :

' Reprography:Photocopies of 2500 pages:

have been produced and supplied to the readers

on payment and 3850 pages of photocopies have

also been provided for in-house readers, free of
cost.

Circulation; 875 Books and Journals were

issued to the users of the LibrarY.

Sale of Institute Publications : Sale of
various institute publications (priced &
unpriced) is also being looked after by the
library section. 132 Nos. of priced publications
were sold and 4000 Nos. of unPriced
publications have been issued for distribution.
A revenue of Rs. 3 500/- has been earned during
the year under report. Free mailing of the
Institute publications to various dignitaries of
the Council and other Govt.,/Semi-Govt.,zPSUs/

NGOs/Industry people/ Farmers has also been
performed against requests.

Lamination; Lamination facility has been

provided for official purpose. Lamination of the

covers of DTP documents produced by the
Institute has also been done.

Downloading of Web-based Scientific
journals; This facility has also been extended
(upon request) for the bonafide staff of this
Institute.

Mechanical Section

The Section undertakes electrical
maintenance work of entire office, laboratory
buildings, residential quarters, street lights,
pump houses (situated about 2.5 km away from
the Institute), HT,/LT sub-stations and also

electric supply through generator set.

The Section maintains liaison with State

Electricity Board for maintenance of 11 kVA

feeder and certification/settlement of HT/LT
energy bills/fuel surcharges etc. It undertakes
monthly record of electricity consumption and

bilting for residential quarters. It undertakes
jobs for minor repair of instruments and
equipments. This unit maintains water pipe line
from pumping station, situated about 2.5 km

away from the institute at Swarnrekha river bed
site, to the Institute and also the pipe line within
various establishments and residential quarters

of the Institute.

Besides, a Pedal Operated Lac Scraper and

tree pruners were fabricated under the project
entitled "Mechanisation of Lac Cultivation
Operation". The fabrication of mechanical
bhatta (furnace) for making shellac and button
lac is under progress in the section under the

supervision of PD Unit.

Different jobs undertaken by the Section

are given below :

Description No. of jobs

carried out

482

256

351

295

315

254

350

Health Care

Medical needs of the staff members and

their dependants are taken care of by the
Institute. A part-time Authorised Medical
Attendant visits the Institute Dispensary on all

working days. Assistance is given by one

Stockman-cum-Compounder and an attendant'
During the period, 6520 consultations were

made of the staff members and their wards'

Besides, 115 cases were referred to different
specialists at RMCH and other authorised
hospitals.

Electrical maintenance of

office campus, including street

lights etc.

Electrical residential

Instrument/equiPmnt rePair

Repair/overhauling work for engines,

pumps, motors and other small machines

Machine shop (lathe, drilling, grinding

and fabrication) work

Electrical welding, M.S. fabrication,

repair of farm equiPments

Civil Maintenance

Laying/repair of water pipe line for

residential quarters and office

carpentry work viz., rePait/

fabrication of doors, windows,

furnitures and related to research work

Other Activities Monitoring of maintenance

work for generator sets
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mrre .tr tFf m-f FIFF pfrTTF- ,rTtrf nffi ft i6
ffi .pgy5.trrp (fire1re4lsl pp:ffrrap rt .FFrr.:

rp-n1rnr F v''y',pv w f 'ffi9 FiFIrrr pre Fr

HrryF ps pfrps F n-Tr fiF gr wTw rraep 6ufr
,TUI-FFF gm ,RrbB w irsfv iFFiTplip Flrtr"s isro- F

Frsts- fr'{F* f,t nFrFf F rrtr,lr5 4' prrF iryri'eii rryrt

Etr ,'fFF-f eiT 'rw+ir rf fc FFffi fgltffi hF F
yrt vF F FFl #' '1rr4v i;g fursps fu ffir FfrTrrrF€

l-F rrftpg ?6W W F,sTfrE f ErTrt ntn.f fi'"-=t rtfiybrtr
i f fr'np' r*:EvE rpp-6g fpfti5 parffi- + frFF

ftr€irr-6. FfF rF:F;EIF prFFfsfrp Fnrirp ik FregF

rnrpl FFrrE'E err .itnd rF ftjFtr epirgrc FltF-Fs F
Fplfur€ trF# rtnrd gi;p.F1 Ftwt W n'wft EqF ngn-

epryre tn m nra Fn qb F pfep fF Sf'fr rf frre rs
-, 6 6op:r6 reirtr rF 'mrdrpu 

fuirF-

FEIF'E ETF

-l

-- i,;

pfi;gbrfpd\o€!-(e rrrF lee\-oe :ryrmFfkrrrEnr*, r
rFft yfr# nwfpnr wvTffp rtr'ffifrrPL.,lvl'

I rtrlr tFP iFtqw dtFF nv ra'(v fr'fprs mr Frr rld6 s3F f. n FEE+'FT #
ry ffi FFfr Ffiry t>i! 6 nrrr'-ftrsffi6lffiffitrWtqfr rvl'.l
IF"frF tr rpf.9is*qfsFryJsffi r-p6 a.prstn.nrfuy' - - 

s n fiF sfiF. oor by ar, oa- w rge-6x e6 vrep
fttsw nx rnelferp FF' )s8a fF'iFTF ;F w @ F.F'T. f#; itrdT.ff 1p5 ffi!ffi pnrr*ais

TFqF' r"\r€uo ) vffi rw 76 ffirlrs6'f e-6r5 . Frp"ff€# trFfuEf ls s lptr sr,F ag.W ar .or

r*'rrffitfara felFsfr (pro.o) wft#ftsz , IrnsTp?rtfeF Er ("\p|8-0ar #ielreq nluy'w
r'frp m (xeo.o) @ ffipra,f, tns.p frT IFrr"fsr-p'Fte1-r.futrrg (+.rre-ra) iF fEF

fa y=le f,,ft'v rs 6 r'frq trrF rt)'Frrrlrq F'.r cor e trfiitE1 .fr.rp FF F TFtr FE srr rF,'trs
ftv ffi mBfirpm eeoor oyQ€S F rrvS fo (F F:F) IUFTFI fr F1r" fft- stF

fi $ fp ltpa p2 wv rr, F;E\rFp EnTFr . lFt mlR'fa cw rm; rry
:reFfi E rwr€ nyr rivffm rspfy tpp1f6p ,ooi ) rFfp r#fpE Fy (tryffir, a,sdJ F-FFtr6;E

eIf,TFF xaai;g+eaar rsnrymffiFxrzb.u,;+re FIFE{Ffurt # sfrfr{Fy.g6' 1pyffi es iT oa

rrpn lgf uTFFl Elfr FIFE tr'ffi rnpfivsrp Fryhlr nn frre w



q'rd6Tfrqruivr

ere *'ergr{un 6 f4*rs *'rd i WiFq t {d'q

'Trrfrq eru erg{un {eTrq qfi'srtrufr {eTr{ t rfrQ-8

q,l ei-ciq i {eTH i ertr{i rerqfl 41dE{q E-qm F{ri
t r * +fr{r SqR, qmfrq Aafrq Ffr ri*, €i. e{-fft

silerq, sq q6lFfqr€ 1e{ffi) slT.F.eE.q. {Ind
q-$ qq rIUIqfq ffii w eqrtd t qrq leq r

frefr qqartdt{rq E1+qr fr €qffid gsrierr{
i eTd SFttE;T, qRqrf,€ d'dt qt riq{, c.Trq s{is-{uT,

{e {q*fr qi cre + strfrrr fr.t{RR +i +it i {€TH
i q-i di*ffi ffi-d el tr{€ilq eru gv-df, ere
enqrka striql qrspir qii qsrfr + tfl{ h fdq
eTm{fr-d T6-fr t iTer drq * ssr<q qq qq* sq+rr q1

q.6ri h er5{m {ai* vorqar sqerel e.nfr t r

sr{{iem

{e{rq +1 q-$itrr ffi gwd : ER 6tt 6|ffi
*^ qflid eqdw {ai* A frun, Elq rf,{fffT Fs{r'r

uQtT drq q{iw{q qi serq fm'[q fqrnq +- gru en*fff
e1 qrfr t r fifr8 et erqlq i {€rH snr E1G sqliqn
€-dqi sq-dRfq) er qnivt t+q*a t :-

FIT€TYdTTFT

sr€*qr n zffi qt€ h Eai ge oTq-d .r$ fr qrfr

* Fsfirq t 'rfi fr'drn tt qt g;sfi drGI srlc'l

*s+ffiariqfsMG
{qT{ur + m, E}q, fra qq wd qsro * erq

qers *'r+fi qq vt so ,7s si too *,,tc H1 <t t
Fe-dn'Jrqr ffifts qq1 rnfuq16 v$o @ qt

10, 1s qq 20 +tcq1qtta. ifisfuq+&qri
qr {qiqr qqrffit€ ( so-s+x) wl qffiqt
TdRqr (st-gtt) q{s{\rfr q1{qr i q.rs1 q'fr
qri Ti rers gtr'qtTrq gH qt fr. ffif{q *' too
qiz
qrqrfi{rerselffidt

152.5 ffigq) qq E'ihq ytw (roo,

so gq 2s fifrqq) n i. qmfqfd€ + e+o} 4i gqri
q{ ts+f qld efr{rd q{qefrf,dr id r-$ sqF€ frG
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Rrfilff i E?ihrffR ( o.oos t o.oz'z q1<{ t) t
i. qqrfqfffi drqi i sffiq q{q{frtrdr id G t

qrQ e1 ere rnsd ( srr{fi 2ooo-01 ; q;qre {anut
+ Td qtr. tfrqnzr *1 gwi i qs. t*wrrm ti
qk Ti {* H-rT: qsfr ewit qT rtFI erRrfr st-qT rrqT 

I

*. fifiwREr fr ao ffi({q+q 6,ur$ + qK +
fqr) i qldr ql dqri if gk q1<t o.st si z.zo

t.m./Rr * neTr r'q^. tfrqdTzr i ao- t so ffi i
o.z+ ri r .zo t.fr. qk id G r YS von fri *
ii i qm.t*\wrret n eo m i o.oze si o.ozo

ts&q asTT w. trRqf,cr tf so- r so SgS tf o.ot g

t.m/R{ gk <t id.r$ r er<r qqe * sq n Rq-fr
qffif *lgil{r i *-q-+q qI Tflt-trT tem rot r

v€qkFq qq friqrr 1Ni gnT qB qi ifqm
ero (errrafi rqqg-zooo) i er*-tqrqfu (\'*RHT

srffrg;frsmfu; *. ot6t ero, qlsf,rq qzi q+qq
*1 sqq * tdq qd' iFs{H qw ffia t+-q'rqt

t rqBlqqq6sel qqe q e{r{qf qterqql
qGT 

"F'r 
qtcT ftr 338-2.37 t.fr. qrqt.rq 

t

errg q{frfr + dq qri qr fT{qq qi fuTfd i ffi
q{qtfr tdqrgqrfqfdqqiqffi qdRqr

eh{qr fr mqqr : 50-75% deT sz-sg x a1 Tffiq
q-fr id rri r verv qr qr+lq-se * foq vfr qq
1se rrtfi* fu qm R-qtftrfr Tqgu. qfqt rrqt 

I

sfrwnf,r *' wqr 5Fr sfrffi fuqri qr

\rffidq-sisr ?+et, qffiqt qdRqT

+ drqi q1 sex ao rrfrfar v<rq H{frr t r

+fir ?a-c{ .nffi *' sqr ffiq ( 0.03%) de{

E?ifuq frR ( o.o1 %) ffi qr eti ffia Y'{rq

rfr fsor t, qqffi (o.osx) m Yfrq
qga orFr+rrm {il dstt trdl +- z+ qot ;t 3aq fr
tOO.z. :1qorqfrf,Ar id.r€ t

{qrRn qi€@ E1 {@r ' dqri 41 EE t
€{Fqr S+zr ot vqqh qg( st€T {il H-rI{I:

sr,/ q;i sz.u. qifrroy aqr r o.e./ qi o _ex er-5qiRr*

f{frr€ tq.rq t
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o d-m d srffirg d eni *' qrq t F{frdEr ffi|r$
drs qte E1 firgd rqr€ fi .frdr *. fifi qm if
qnsdT .n dq{uT fur.rqr r

. Ei,Tfrr (s-rt-*.), lTg{ (*w), sTqt{ ({rq{pTn)

S+ erq${ (Tdrfu, srqq) t crq rq drq qtf t
Tfqrq *tc Etqqq if gG d aq r€zil €tfuqr
+*lw-{ffir qr rffi ii €-rcrq t*qr qr ro t I qq{it$

(ervq;,flqi-Ed fq-qi-fr1 qq cffisrs (+w) t
+iro tf,E qq er-s qtc i {dqr \rqrffiq qtqefr

61q+1q*rq tq.rq r

o errerr oo t*'.qr. qE ere *' gsx a*. Fer$ q1

q+rf,r qrfl qfr{tdr *1irrt sr drq f6di E1qqfrr
e{ffiomq+riGr

HrqT{iw,lurgeEqr{fufrr€
(ffs) -g ffir - 1 €qa't, ftirr Rtmr dFr* qt
lel$-qqR*fr e+q t ffiqur t+-qr .rqr I Es+]
(is)-rr-twr*q-1-€RT * mq fql*a o-r

E6M qfrt{r q1 aei*q f*qr rrqn Eqi tr{
H i qq. eil-frt{r *'zg q{wT ql q6qpq fr 1

qqFA-fr eiw t i, g nir srqtd srHte qrrm'\€
qsq qn| 7 qs| qrfr qqr ffiRd qi T€tEs+1
q'tt} / qrG q1 qTrftrT 6T qfrw t+qr qr w t r

qqRA-€ e+q t (€)-2 oTr+etr-1, 1r-eretf,
erqq€ib*l ffiqqfl*qrrrqr rge qltrstf q€t
srrni / q'Ri 61 ql {rrraq } 1

mq wi qdtql qqsr qrFfur, i qqq enqrRd *{
frT +fi qq qfr rrd fwdr sil{is*. frqur t-qR t*-qr
TI'trT 

I

.rfr q|,q ftq F.F*q \mq + frqq t 6q1 frqqpm''q

firni t fuR ffi qq qffia ne *' |qqot* qrffi{r

*. +g-fu 5"it q,t sTt4q{ fl*qr rrqr I Eqr if iTeil 24

q't qrfr q Wri hqn ffiRTfuqi fr qfrq{q 6-ri
qr RrT qer fq qrHrT s1 fuG i sq vtr+qd rTfo.

t nqr ?iqqfft tq cqr yftrbq tefr di + 3TRf.*.

z+oofr e*'nrqtfr M.ri r

qe St €Mi*'{rqur Aq{ + sq i yfr'r *
leq ero frq qr enqrfm 56 q{q{ Vrut si ft{ftr
ere tqn f+qr rrqt 

r enq frq w erqm* qr enqrRa

qgqftfr "fkq ftqor q{ri * yqrs ffi qr G t r

*Rfu qC FTqfur ilfrfr€ grn ere M + Tfrd
qA sTJqmrfr qFI'n oT sqqt'r ol ffi Rr6 6I
qrEffrd d€ qntmrfa-+ EFrrqT rl-qr | {qh eK q{
srqr rrqr tfr qTFJffrd +g + Frqiur d 6qTd
qfC€fsd{s tfr{ qq qqRa-fi st<r - gu..rfr
qrq + frsq m rqfrrr f*qr qr qmr t r

eTi.\T. 10026-1e82 + qm<rdi *. erlw ursr
ga drfrr TFdc ffiiqr entrr|ra f+qrtqi qrF{n

+ q.-$ frsuir + |qgfrq qi erq g"it ql elqfi
t+qr .rqr r i qrFfu q{raqd vfu', yftffiE deil

giqqffr td +rfr qibd ewit b eqw t r qs
qrffiqr *1 fre dffi t nqr 240ofr a+'mq tfr
qr{f,r str t r o.o ffi zso *..sq. qi g.g H
+oo qq.fr. f€-d rtt qt {r qrH{il ET Ttrrr fii
qt A qrFf{r €ilq-s{fr qrq qq 

r

qHffiFittur
]Hffi E<iat"r tqqn i i[qEii, 6H], yRrq{onlgtii,

qfrfiqfl eTRr+rRqf si TqFrdi + ffi ero *'frfin
regen q< o-$ yRwr qr4frq qrfrFqd ffi 'rq ts{*l
rifqTg tfl{q frq{d t:
o ere e1 €-fr \'q qsn 5} T€gefr r1q sqr6 ( zg )

ffif (e{ra +q) e1 qs qqr6 sT qRTwr RqT
.rqt 

r 
qrne t6€ ffi+qrcq + Hrafr t€n ( T-fr )

*' zz orii h q+ *q ol ere .rt qm' qqro ql ffiq
sRrqur RqT rqT I

o gK€tus, Efu qi TSqr i qRvt h erq{ qi
** i ermfud q,{ qRrq{or q'rffif i soo t erler-fi

ffiii qrqlqqrr

. r s ffii fr +ez ffif iTeil 1 02 Erir h fdq d-Gr rn

\rfr tfi 61 3fqffqru q.rdq-q sfr qdrqr rrqr 
r

o s{ff,r F+-rq ti{qrq td6T{ arn qrfrFwf, zs

sRrqT'nfrfql h w *q *1 g;s gi Eq drq ewrRa

Tffi er ylvrwr fqqr rrqr 
r

o ere sri q1 il*+frq€Tqfr ql ERidRd *1.r$ r

o fqkfr erqRif .Trfrq€qqqri+fdqereiffia
fugrim qrf+{r e1 qHffi *- awiewr tg
w.er.er5.€.6Rr dftS qqffif *4q16qa ffr*
qFfu frFrk, q-a gq Ff,sT{, rifr * qrq qr{tdr
EFFT qt Ewrsr H trq 

r
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o {eTrq fr ffiqd drq *frFr*lr,zi ere oJ qarqt

ti + st{q t r{eln i eRE rq{iffif/ f5qn id g
qrq loq r

o rqrrd FFT{H (4 R: yqR riEi* frsr fit-frR rrq I

ffifi FFT{FT eiri.qd.€{R.ng. T{A-ct Fl-qfd

Fq t Fffii-A'rqroqrt rqR €rt{fl € rtq t
$fgfdf, ffi 'rq nq Rfirq spq-t qt qit 

'rq t

ssn sr{dem

. q. .iqr€,o--frRre qi rcrrg el g;o u* qris{ul

ffi qT qdqm Rrfd qi qq-sr$ er qd gRr

3ft5eFl f*qt rrq 
r

o grccig, q. dqro qi vssr * ero siqftrn' H q
oie e1 dfi t qEqFqd s{*.g {ffiET q-{i + foq
qd t*qr.rqt r

{rfiqritt$irr sTrcrttr{

{em fr slqa ql dF'{q Eqd *'er+w qt

"C v€trrd if drq" tqvq qt A ffi e1 s*. rt$q
{'frsi orq}fqd q1G tqs srq €qt-td fr gs+l 3-grfr
s1fi-frvr SilT{, qr+frq a;4q F'F {* i ffrqr l{q sltr+R

qr q{ ffi-qrfr qT ffiqq fqqsrqrtqsi eqs{tr t+o

qfrsiTffii i sfl-'r ldqr t

qr+eriT{rq-{fufr|.€

tmFofisc ffiiul s1 fs6qq zooo t 36 qrd

2oo1 ifcr'Tr$q Tfr er5{vn qEiq 3ffirqfr, t<rqrE tf

Ffr er{qqn tqr (zzi qtr.3il.Sf.qR.\rq.) * zz d
siTqR q-erfrq + fdq sfdFrg_o. f+qt rrq t

4 qi-q gnr{ FTR 1q.q€.fr.{.)

fr s*q gnR Rf6 qr<e (+rdFr+ ttl-{H)

*{qrrRl-{Mqr6r (+qffiffi1
si slqtq< gqn (qq.s<q..S.{.)

iTFffi-{rg FF ffi+qffiq, qtqqfl + +tr td{rt
fq,wr ERT 14 tEltR t rg twq{ zooo q1 stqfE q

" Eq€ qti * qw tF+* fr{qur *1 {dfi tr{fr " frsq
qr e{rdffid ftia q-e t ET. *.{€ gv vri, darff,*.

(q0q f6nqpq; i s{H frqr t

{rfr FR erg{un r+*rt qtrrEfr, t*ron 6Rr 04

erle zooo t r s er*e zooo q1 eiqlq fr ' ' efqgT mqq
+tdqqiFssi RTwaqr" fqqq q{ 3ildRd d qwro *'
qRrq"r srtfiq fr d. erF+e gqn qrcsqre ffi+ C efrq

f6aqpq; i qn fcrqr t

qteiq FF €iFq*i er5r{tnt {em, r{ ffi ant

oe erqEq zooo t 21 qqfl zooo * ttn "ffiiqqai
F€{tc ffiFrffizf ' ' frqq qq endFed d qqrd * sRrqflr

q.rd*q tf d.Wi qq q{s-R, ffi{fri qrq leq t

eTrerRlfd{Tfirfud5,r€

q€ € tt fr mqqrq qi stT*dr q{rn rci e1 qr{f,r

erd w fir€ frttvrr +qr HI Futq f+q 'rq I qsrt
sgTa d. ern. fr. q-rqt, sdFrm q-orfq*Tfr (fri)
s{T.E.eFT.q. i oz erfe zoo q1 f*qt t

rqn *-skq t Tq{ffr €r+fr , Eva re wia, ffiat
ftEerfq Ai *.ftqq*Rq sq t ffirfqq rrqr

q+. yqqi-fr tq Fq t+qt rrq t

ri€ren e{ftfdqrqT

fid-i E1 erqfq i {€rH i sRtqq, t+mq qrsat t
vflrer ql ffi {drfq t e.r,Ttr 2lT ,ooot- t. * rrqs
e1ffi git

W|-{
qqfftr $fsiffiryq efuafir€.q (qfsqT) Eis

7o-iesl fr ri* ffi+qrirq *. GT. q. t. *qrwq, *'
qrq vo-tq+ h sq fr B-{h frR-{r ziqqTC-{s.T-ts

ftfrwlqn €+q efq ESFF*IrI s{tr t*- F'' q}Rq{

Ekvff-5qgs s*q s:fq df{€ 3{m. tfrf, " qfrde.

qr v-+Tfvn d w5{un rir ql €-.ifq.u *ma fuq qri q{

<i. *.. q. d*F{ (qqq) Srw.R F. looo.oo t {{am h
ers riqten qi serq t{fir€ frqrq +'trTfr Ei. fuf
qq qtsR q1wrtrf, fl*q.rq t
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qR-qq

qrfrq eru w5{un {enq ql leffi{r rrzs if g{ r

sTrrd i drs rfrrr q1 Rrfr q1 sfq qq qqh sdfFT"r

FsT€ + ftN V{rq ti fu rezo + e{rael fr ilolfdq
sfl-{f, v{*R EfrT rrFdd fr qq. q. qs. tdst qi fr fi . w.
EleT q1 q\ s(*q rTFTfr *i eryim $ v-6qsq gq

{err sT qq.ltq gur r uFrR d nfri tqzt i n-frrRTd

g{ r er< vtgeit + ei-dra s<li ere *' ernon vsrq{ *'
ffl +fl frd- sq t dfr qrclt tqfq t qerq +fr *1 ei-Stqr

e1 r vt gqrdi *' emtofr ss qqq $ drs aTrqrfr '' qrftq
eru ergiun riqsqt' rFffi qs prs q+5.d {en +
eif,rid {qFdd Eqtqq {rruq e) rrq rfr.F'R t tfu ym

gi nqr {enro t{km ffi dtfr =fftq + oTsfr{ {€TH
i q.rd qur enrq t+qr r

eirtnt if fic ff,dn srSqFr €€TH +1vgu $mr€ *
ru1 $q Tqr+{ eqsm uw+1 q6fr'fr efr r aqwuq 1 e2o *
qqrs i eEeg-.n eu{itlr *' tdq rflf6+.wtr{ ef,JsfrT q{r 

t

rgia w tn Ril-{FT ergwif *1 frer*'t qo wr+t frrnrr
st r Fs 116 gq rieTm ql q'rdtr qtc ffifi si {rqrqfufi
frwqqTc*ffiad.rqrr

1e3o if {rs+tq FR eilq}'T Ei ei-$iqr *'entm vr
*4q tqqrfusT ERr s{Ffrq errcr cF{ srfrTtrqq *'erefr{
rrt-{d qfsR } qp5frq 6q q-t qffi q-t rraq tsqr, m
tqgt if {enr +J "qlq Tirran" t eni ffiTur fr t
foq r trfrq fu+g-6 * qn rqsr Fi rqse tfrrbd qerq

F ttfu qfrqn nFTftrdr i W w €r1rgu. ergriern vr
{Irn;T FrT t qe tt gq t{qa eq€ern ord*q qqrq rsq
erqfqd t*qqqsrei*1qrq.d*.teqEmqr (q.

d'nd), <fr6, sqRqr (q.v.) qd firetgt (e. q.) i qn
fiq erSieTrt tq €Trtrd ffi 'rq r erE tf ffir< y*.pl

+ t{trd cro e1 {uwf,r ftriflr fu cre FTqid13fr E1

sdFldl + fdq tfu d-q fr'Rildr sfr enfud *1'r$ ri
1ffirqsqif g56Er (q.Eirnd) qirilkr (qorqg),

rger tf q€{rqg{ (v. ai'*; qq srcra'iq (tqgn) nqr
tgoz i Trrgq (fu6R) i rPTrtrd e1 r$ r

eil-Gr cn-r qFTFd s1qqrfr * qr< or erile rsoo if
qrffiq Ffr eUqsTH qFr( (stT.T.ef,J.q.) i {ern *1
erqi q{ns*tq fflirur i fuqn M qFTfr q1 euqisr

* enqR qr fqqqr igzr i {eTH el rqrqt fT{H, Ete
frfl-{, {rq fd{H w dq erqdffi, frdTFr*i derr }RrR

qfq F,{r'ir i 5-aa6o q,{ VS f+qr rrq 
r

{wrn
q6{€rrtf*zrzFrrR ngtqrre qq qr rt*wrt

s ffitrat Xrq qrrm sr{Tfrq fu i ft'rd trqo
ett=t qgq 66 { qqwr eso fr. #qr nqr eTqifl zEoz3'g.
qq t{fl{t Bso23' Tre h Etq erqRid t | {eTrt q1 Fd
}q|{c iffiq qtfuskd g$ taqr q-'nr R? 6i toS dtRfis-
eroqlt rqrErfliyrdFrs'qFrH (drrqrr go.s t.) qF6d

{pilr s1Sffi qfr{ 4e t. t I qTRRTftffil q1 gE t ss tr
tf qqq Frsq qS*. qcqq t nqr q+qt t e+'rq h qtq
st{rd qrdq qrfuonrq#q o.zo it. t zgso{. * fiq aqr
qtsa enr*aq qrfu+'nrqsq q{=dfr t ottd *'fiq zs.ro

ii. t +o.ro t. h*q rer I gq 3r-qFl ilgm evi rssg fr.fr.
gifq-sqqmqr+lqqi rsqr rfr.fr. frr

g@ qR-sr fr etqqo< qi 3rerfrq Hrfri h eTfrfro
('IrcI rflrtrT frs{n, ers *iqrel{ qi rerq i{frrq frs{rq,

ffiffi Egiil{"r Fs{rq, wnsstq et:lgl-rT, t{d \ai t€T
qls{Fl, ykttncr{T, t{t{rd v+18, gfr erguun qT{qrT

ih y+Js, rFrsilqT y*1g qi qiffi eEe{rrr t r qs0 e)
q*,'*cr qRvt t ffi riqrr{ Tqtq-fldr Si erw, h
elrr{R{ W t r {errl + ffi qmi q dd u.1 trqr{ } I

wdunf{Efr
qqfr ta 61 qd enRf€ frfr, Tm qq 5.fr

Tilql di tqwqrr+-dr ge qr.F.ef,j.s. cFT

qi *,mt Tfr T{trfr *. qq nq1 {e1pq d qfr {r+{rirfi
qF:qf{ Een t si qrrrfu*-frreir El ITdfrqT q1 ,ri t r

Stri fewitreq.wii el qqm qt ffi+ qr{f,rsir 61

drs sflftrT, ers {qtrtr{ qi ye6 t++re nw ffiffi
Egirtq qrr*.'trq tqsTrrir d t{d{q foqr rrqr t t r{rsTn

Ent q.y. w q. Ei'nd d t *iq eqdun *-q rct-q qr

G t r ri{qrt t qrar + sffi + tdq tl w qqn q1

ffiq frq w fleq.rq t | *fufi qi qmfrq qrqdrcir

*1 etwrrlr rirqrT h;qrqfr tdfrrq q1Vs.+n H1 G
t t {qn V+ qf,{r *1 gq, vrfr tg qfir si€R Tfi
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ffii q1 \iq qqi + tdq g-fr er5{un oTq+tr

iiItr+18 (qfr€ t-d) 'TFdd 
q1'r$ t t

erG erq{r 6ri{ t fr {eflq i ero E1 &fr *^
ffie,'cfrqif t Eii qrd erq h{aiel fr etffidf +1

qrrrsq qqri if Tnqoi Tffir 3rEr *1 t t r{em qgfff
eldffi q1 qar* ti, ffisd qri nq f'r* ffii *. feq
qtrffdft vqrcrkT tr{em } qrs ere +1tfr +tr{fr
Tff+- + tdq ffiffi B.r<reT t oih erStu e-ti qt esfr

qgqdrsqRqrdqif ;6qt*vwcffif +1 {
qfri t r tq6R, q. oiqrd, s.v., q.9. si s.Ssr *. eqtrq

so,oooq'its'.m.Arfr q.rqtre'ff *'ero*vgqvfl r€if
+ ftq {e{rq vHffi oT fqsn q,tfr t t

d\dtFrn rd-q41 fr sqqlr € *1'r$ 1 {elpq i waq

s{rfr ffi*^ eT{dri}if +1 Bqftsr yfr'r q1 {flfr gi qi'if h
uSsv *t<a t*qr t r 

q{ seq qi ffi ffi e1 G t r

$ ti s;w.d'it h ergtu vt fr :{F ffiffi ERidF.d *1
qrfr * r{qfr qR\Enr {qrn q1qrR k f{ktr t+t rq
6q eH 6{i b3iffi t trTffi 6siil"r hfdq qr$
gw'tc+r war t r cre *1 dfr w vq+T *. Rr imqqTr h
fdq {'Prr q1 erttti$q qpq61fiffi }1

ri{ern*. s{Rrtvr

5q Tl-{eTH H rd( :

tsRr-er qr eTrJ-iRrfi sq t ffisd ere qta qi
6q qfis6qif qJ slq{r q-t ere e1 dfi E1 etfrftq1
ffidtFTITl
vtri + tdq ers riqren q1 il*,frfr 6 6orv t

qFroe {T{ r<qi{ fu ere + Bq+rr i frFqtt
etqq^ff,q erJriqnl

Fwif qi Tumi h ftq ffiFr+1 E<iil{ur I

ere *'vsr<q, Tiqtrq w sq+t R qqqr {flEfr
t. sq i q-r{ 

"FFIT I

tfiq 3r{tiqn6qrfufu
. Frq-fi{q 5F-wc+q s1 qRt{PTffii t smlfd

ere o1 dfi E1 f{nFsd ffiffi e1 fr r

. fifl elrcI .FT TcqftrT F *Ttq qfuffi+]e1de t

. Ffr qrFe1 .r6fd i ere *'Tflftrt +i {d1i tg
Fwil qT vfqrqur t

. *frq enwqtsqfr{if elqrrsq.qqriqlqrd*q r

{rrFddciqr

{eTH *'qeTH t{*r€ tr ffi-o FrqFoFoa fiq
fqqrir i q.d{d t: ( r ) drq dflf*T, (z) erq riqlen

wi serq tdfir€ F (3) ffiFr+1 e<iil{q I vqrqF{fr

€ftI q fti{rfr .rrqie,Fr, Y{nv*tq qlsilrT, $q 3T3elIrT,

ffi \'q tur eqrn'r qi ffiq qsR {nFrd t t gwmon,

trtqrfi T+1g, qt{ srJqr.r qi ergrqrq nqr odqnf,r rusil-Iif

*' gRr irqffi vfl-rnl vqn E1 qrfr t | {qsilqT v+18,

grm, faErut qi qqqr er5ctur W wrc+tmr$t t

EttS'

d{P{H i se ffiq', B+ e+ffi, +g q{nsstq qi
rrz qfrFrls+st*Tqqtr

{!rF[
fifr8 61 srdfir fr {€Trt grn fqfsrq qer i q1,ri

o*gqq6 ft r

{ErFt
(arq{)

Yfr{

a

O

a

a

q.rd BHrd EeG d ff,m
sfra Ew'
t-srqEn fii t sft
qidfu+.+s{reirt enq

vRrqq qd qrrq{ffi e-qr

erqsIfr

2.16

0.09

3.08

i.01

1.87

1.60

9.81
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qqe

2ooo-2001 st ei-qE i +s{r qq t{ +qql Tq i sd 6.r fffirur fri qrR"fr fr t{qr rrqr t r

RqrTittt qtre3{Eqn

6r

2000-2001
( r.ars)

2000-2001
(r. Hrs)

ETq
(F.drq)

qtq1
TEITT{I {Gfi.
q-q-$
qqffi 161

q;NI qiTT

FrqfurHf{d erer{s
FTqfur

*a emwgwt
ts!?Ftq

Filfur
gwfrr€qs1ffi1lti erqqs

2.80

55.20

7.00

11.00

19.00

3.00

53.00

10.00

15.00

25.00

5.00

2.80

48.54

6.01

9.97

17.88

sd 115.00 95.00 8s.20 (90.oo*)
ffif,r
{aN-{r {cF
q-q-s
qqffi r51
qT qiII
gq?F{utqta erq{w
f{qfur

379.80

0.0s

2.50

45.00

2.65

330.00

0.0s

2.00

52.45

22.50

269.17

0.05

1.98

51.43

21 43
gi€ 430.00 407.00 344.05 (38s.oo*)
- t{Um.{rRr



tttTsilEtrrdg

qna qc*n *- {-qstTq1 frsTrrr (156 {rreqI gRr iqR

tfl qq qTffi€ q'dfiq qE { $TqTqr sTfeTF{qq qi Ffq+f *^

riaiq fr qrftq gF erguern sRqq, Ti ffi t qqq qqq

qturn t{d{ilw wgffi ffi aq qwrfre.d fr ffi
+ 3TfirfirFrfi e*q El q.at-{r ti aqr mrurfl *s{r q1

er.leri aqr ffi q1 sturfr vEH q-ti + toq qem

der irR Ki-q ffi ql tdfin qffiFKrfr qil gTrfrRd

q.{i * ettq t {{pTH fr rre.TrqT !-*}8 s1€$fiT 41G

tr wi q{ vdrqs'flkm (ternw; nqt g* ffi
erJqT-ff * qrq qrE g{ 3i{q.rfmfi qEet{qlq q.ffi
qrdro t r

{eTrq*qP+mrd fr ffi *.rfr'rt q'TRqq En

sd.n-d q-{ri + et{q qi q$ilqTfr Bq-ftr + ff,q {GTqIqt

v+1s anr FTqfrEd qrd uq.rqo di t :

o s€jlFt{uTqlqtorqtcqqqFft *ltaqif qr sfl-frf,;I,

sTfq-mqd erfga 41ffi aqrloqrqFruftiivt
sq{fi qdsri t

o qrffi-+.fi$-J ql qnifl, erqieq sTre$, qffi, aFFT,

Ff+qr {q{r qi q*run fu RFrd qrqnl.d sT ef,SqK I

o ffi-rr erFr*'rffi enr qffiiit 41 t6{ RTqTUT

qtw{r gp enfrfua qRrwr tg qrFra zFFIT I

o ffi F+q, ffi qsr6, ffi qqqrgr, m qrq gq

m=r{r{sR eTfisd r{rft1q wt e1{sTsrqt frfr ot
3rrfrqq I

o fq{ qTf{€, m TFdsl, Yrq+tr si ils-ffi
r"<r+m qlsqrdq 

r

o Gqrfr g6{, Tlqrg ga utqilffi *' Frqtur fr vetrq t

o rqnerqffiiqiffiimPir*Y+rqnfr silqnwl

i qefr'r t

o -.R {qqFr qtrfr 41ffi fr soqFrcr

q?i qffid h fiToiqlT€R sftrlq'rqfqq=t I

o Tfiffi {r"ffi6 qT fiTqtur qq IFTqNI El qqffid

ef,et rffqn ft1 ffi r ffi q ffifr frS h qtq

qIE s{nsFrd' sft ilfiffi e'i + toq ffi q,r4{ndr

* 31pfrq{ t
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Bqto' q,rd + f{qrfl *. tdq q{ zooo-zoot i
F1qfdfg-d sdiEl qs'qFTfr qrdra rd r

d. s\qrd ffi{ g;rm,

t{tqm'

- sTqqT

En. iq qq Xm, - v(sT

erqq, cre xiqrr{ qi
ssrq i{frT€ iqs{rtr

d. vqq EqR, - q(€l

3T$4H, qrGI rflrff fqwt

* irgrfl {qFr, - SE€l

efu dsrf{€ W y.+rfr fiqrmqs,
qldfrr+lE<ifi"rRwt

4awfuSqRRtd - s€
t+a q tet e{U-rrfr

\nfr oTRTq {S'it, - s(Fl
wnqfffi e{irfrft

*nqyorqffit, - v(FI

5wflcr{TrqH

€I. :qiqr gqR, - enrif*o vqs
ffi ergarqfr

* cS qr<, - sEq qF+q

qdFFF t{tvr*. (rres{rqr)

qrftq Ffr er5€eTr< sRqE, C ffi h F{tvrfr

(td), 4 erFegunsqi erqqrdliiR{is 14A.2ooo

e1 ner {i€TH *' Frkr+, €T. +\q€ ffi{ g;qR q1 3Tta{dT

q Rqiq. 10 .12 .2ooo *1 ta* i nqmned fTUh tdq rq

1. vRrwr qrq'n q.t ffi if Y*Tqrq

2. ffi fl{qnd1eif +r enfre{

3. ffifrq.qnYfvqq
4. iq'T tg ffit qq rieTn sr RII ffi fi gfff

6{ff{Tl

s. ffi i{-it€ ffi d gfqqr*teqr+em+o.qdf
fr t-tdq {nwt{t'e'IrIr;TI I

6. ffi fr gq, +d'fiflf6 fqql qsqr I
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7. ffi i rF qFj-frr ql stFrqFT ynq qr+ 
r

sTlqm s{Rfrq {rqe{rqr kqn rilS ql srrfrfi
Tq scqrfq + {qt{rqr Hoi wffi qd t q.n {rqqrqr

ffidqqq qfrfr hnsrqern if ffiifr 16.8.2000 E) qrffiq

drq eq*ieTn Ti{prFT, trrl-grq, ffr + {qtqr i frw,
Elst, d'-fr n " s-fqtf,q q1 q.rd {iq.fd i g*lR" iqr{f,
3Tfu-d qT{frq {rsTqlrrT fq-qR -ilgi sr eil-*q{ t+qr rrq 

r

f{qR rilS q-r s(qreq lqan rrq + qEqRq {-erilEr, *
f+i-q qq qreq h o-r q-qf,i t g.n I qrrq H} qi'r +
endsq ffiBi i qqf fu Fmfebc $trizFr qqq

t*-q.rq r

i. qwiqRfori614{iqfr

2. *,q {iq.fd i SeTR t-E Ti il{-fi-fr qzi ilsqt+1 iffiTq

3. qlvrrs{, Tflf+hHI qei qrf,+q qFild-fldr qi F+rs

Bqtm-ilsrH F-i i erg{ns{frqiT, uurqR, 6-[d

+ fuiq * qr* ei{ qfud .Fr eTqt"r St Miqr qql
st{ Tqh irrfluT ?-E t{qn ffi f5q rrqr 

I

rid +n rrernqr q.rqtqqq qfufr + oTc4qr 4i fr*-vr
gqn filq-d i qfqnqtl.f€rfdi qTd q6fr fr erd {iq,fc
i {qn o1 enqgqmdr q{ wr fqqr aln grcq efl-.lzrl sTrgffi

* qTUfrq gdqTu?Trq I eTqi+qi Ertrd si qqqi trqTi
qd eflrqFd qi ffi e1 v<refl +1 | frE +Frt{r€
d. q-qo ffi i q.d frqqq i qqqqgor ol qwr w
rSIqT g|a,il 

|

srn-+. R-+-ffi sii t sil-q.F{ Wffr-, * qqmrfirfr

qt; qG{tq +-q, f-fr * frt{r+. * rqn t+srfr; enorqrqrufr

q1*q i{km affi ffiTtr.Fgl; q6pfqq, ERiqR,
* fq gqn si-$; Hq evr ergiun gq qftrqlur *-q,
fuwt, qryi * fteqrfr sT. iirn+A tfiq tvlq er5€ern

*q f +-4q hq qt€) + {iTd i{fun, 4 fr . gq. ErEqn
qi qTdq frfqoqrq i{nr {{€TH, ffi, frfr * fte{rd
d. *fl-{rq qTGq w q'n {rqq-qr qFTfr +-

{-qqtqt e{E[srfr, Gi. {qTqfr ftrqTt i qn]Tfsfd qrcqn Q
qfrqrM q] mqrfua lryqr r

Fq srcrs{ qr slRfl ql ffiqq F+an rw *
qdqt{q rrwFiler, 9i ffiq qq q-u}q *'q-t q-ffi q
ger fwvfr {em *'Ftqr*., d. q}q|-d trtqtR gtrrR, Tl-€l-q-rF-

f{km ( rrvvrw;, * oqfr*r<, qfrq ffi+fi, fr r,rcr-fi

{qFr, 3i. +{d FNoT 
qrqf , fqa q tor sTRI+Tfr * rqfrr

g;qn ftie, qil-qlTs' qfrr*-Rl ei erRrq {ktrfr,
gwftr+rtqel S {H qorq ffi, ilf,ffi silbmfi e1

q,qe ffit wrc qti ffi ei-Jq-ffi cT. €fi{T g;qR +
sqtu' ffi t riciferd sTrfrs yorRn gq r

.ilgi + {FrrrFr t-T "FT {q-f,{ {€rTq + fl{i{r*., d.
s}vte ffi{ g;qR dqr s6r{r=Fr vor++ fqkrfi ( rrqqrEr ) ,

* oefr q.r< i t*qr r

gs ffiS i t{6R, mm aiqm, +ld, e{igrqtqT

qE ffi {q rrq + qftfffqdr i qrq fdqr | ilnffi vii
q1 eteaffor, lF-wT: Gi. fEiw{ eqlq qi Ei. fug+q gqn
qi es{r {iq-ffi ffi Sqldr Sq-fr \'q ffi qq61 qrqf i
i+q r

tq-qR.ilfr qr q6.E{q, q-dTqfdq {rerTrd 4 ffi-s EE qr}q
si. d+rr gnn Rieo, fr 3rgfrs gdwwr+ qi 3;. +tvm ffir g;cR

(qfE t sii)

AqF*s{H+6
{{€Tr-{ i zo wqq{ zooo qJ qrtqfrfi ofr-flq +

qtq ffi f<q€ w[i-6 q-r eTffrq{ fo-qr.rqr tEs sr{sr
q{ g@ eTfrfar * qq t qH Eq i-f,{ + td quml.r+
qs qFs-q rrR {rve+tqr qfuFd * ett{-fl eqlq
i qer t+. ffi *1lvm t{srf,q kR q{ d.req sq t ql
qrfi ETtrq drF+. sr-t EE.F.{ qr*ft qTd ffi fr ort t
ffi v+n si fil{-n rfr drs€ii ffiffi + A? i
ffi + y*q qr q€ Rqr ei-r oa td n-*-ffi q'rd i
ge-A Vsfl?{fr qq Frfrq,r | {iem + f{tvr*-, d. shrd
ffi{ g;qR i {€l-{ fr rrqqrw + eqt'r {Eiqi ril-r+cq

FFildq +"t g€rtil gq s-dr fq' rqgo t d rrer{rqr ffi +
rrTq rrTeT erq frfq qrqreir i gwo, g-dEr wi qqn
qFf,*l or r+rqn *f,r ror t r {{P,Trq d ffi i sqE qrd

fu +l rrv,+w o.pfanl qfuFo ERT yq-d t*qr qr go,
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gq oTFdfer qr Errkl o.G gq d. +.+. lrqi, srq d €errt * nkm

t | {effi +.tM, q'rdqndrefr qi ffi i ffi qr fr
w)q E}-dr t rffi +vfr T6r gfi efid 6{A gqs-<}i
qET fr ffi eqr0 qr{$Trqr 

, {IqqNI , {iq-er{rqr qi {l .rTqIqI

t ero: gsa 9-m vqR q-crT 6qRT q{q q-fiq t t

{{qH h vorq+ i{e{rfr (<rsrnw), fr oqfr q'r<

i {{qrq q1 ffi {aieft rfrfqfqd qt FFRI ereil gq
q-dr f*'wrqtrfi q.rd +.qTer qtq fuf{fr nqr rqfr+1
q,rd i fr ffi qr vfrr E6j ttrR €R q{ flc{ *
s€frq fl-4 + qnq d Fttqr+., d. 6t{rf, ffi{ fr1

sT6-d qrffiq {1-qi{qr ffisl*' eil*tr{ tg 3ilmsfr

61 qrdrrn dqr.rqr fssfrr Frqt6 sdi qqfr t+-q t

{{qrq +tqf\r-d Fvnilergrrnir i q,drd sTfirfrrFd

s* qffi el eqh frqrrngqq a1 sqriqr * entm qr

erqi frqrrysrge{-rr i ffi i sqilsrfrqtrcfiq q.rd q-{i
qr qfrq tr{-+. d. rrta qqrc Ri6, nq d. frtqq vqrE,

dETf{fi (qfiq +f,{qTq) ql qtw{ dlcT rrkt, wnsi{fr
qflrfl-fr el BTRrq {trfr, Fa q;q 3{tr+rfr et rq-frql

gun ftia, il*-ffi sTRrfirfr sdfr nq q-drq ftrErfr, mq
gur< ftio, srrr gqR tr6[zT, €frq gqn *qrwq, {-qFr<

+s, ilf,ffi q6Tzr-cn, ffi vqr t*, qdfr rtvt qqrq

fiqrwq, rtqdqq w, fitrqro rm, ffi< gnn, {-{lflR
trq, tF{q gnn rfr, tt6Ft.r u49i wfr IFI<T sqle4rztr,

qr{n gqn {q*', qfiq frfufr fr ei-€n'tc ql qrtu q-{

t qrq g{q-d t*qr rrqr t qrrt riqrqq ffi ergqTcfr Ei.

eiifl SqR deIT trerqn {rT{ ffifr qdq +dTqrT \"i
€qri-6 * ereaq €T. +{€ trwr {Hi i fq-qr I

tr€fr+drFn€rt$
trnn q,rfr i ffi + ldq s) ffi{d o-{i +'

stw t =i. A+- rTeI rtsrfr, qtq tr{*' i fqqif,

24.6.2000 q1 "drq enqrftd frqrtsri qTi+vr i qqaq

e1git1-q" w <f. ffiq{ qqrc, qfrq fuff,fr i ffri*.
24.2.200j *l " d;q fr \tq *4i €s{rf{d tsIzflffit t

fqqq w n-{fr tri €RrTFid qroqn Rqr t

scto..tS fr €€r-{ t qq-qq Adq qFrqni

qfrqq iq, n$q qrqc a{rSiffi riqrw qt +l remit
{firi h ffii qi ilf,-ffi sTRrfrrRqi i qn fuqr r

ffi qrrrrqqrqrqrqiq+qHFrfr *ffi tve+Fnr
qrr-q {rq-q q{ oTrdfud rifr qtR {lsttltql

€FTfr + ffi fr {€Trc h FTqFoFsa e{tmRqf qi
q,ffi i {€nq q;1qRTfr|q€ f+q :

+d*. *1 tdRr {ern * qfrfrftr+ tnT rTrIT

1 0.8 .2001 fit{rd, d. qt{rd ffit gun, voi+oftkffi-
({Mqqr) fr oS qld, g{fthlcfqtcaql *
sq-6q ffi , ffi sT1qKs €1. siftt SqR
gqqfrqtdfun *rcoqfti6r

6.2.200i frqrnqq,sdvril-fr frRrfr, d.vw gnR,

vdFFF't{krfr (nesflqr) gi qsfr sra r

ffi erarqrfr qftrdlrrf,r E"T sTr+ffi

r+s q{ q1 ffi sq q{ s{i rid qrn {l''TtTlql

€trfr * n-erqtm i f* RTd ffiq qtrFR

+ srqHf + 3Tfir{rF.fr lri sfqftm h ftq ffi
er<rerfr qffiFrdr q.r sil-frqr fffif, 7.B.2ooo q]€{pnr
qR-s{ i f*qr rrqr ssi *qlq rw ergiun F eRrq{ul

*q, r.S + <i. wffi gqR fu€T qi qrfiq erc
er$un {{pTH *. * rn yarq ftrqft qi ai vt-drq ft-{
d.{ {Gqi{ +-q + 4 {frq SqR dqT ein.d.fr.r'q. h
fr 3ppq gfrR +qR *1grqa fq-q rrq tgw efaluurugtwnt*awt
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rreeTrqrffisilFdr{rFrdT
t*.r, df * n-orqqn i tqtm 12 qq 13 oT*aT

2o0o qi enq)fud '' zrdsfriixiqqElg+tild"6qqen

s{fud silrfrq {Mqrqr ff,qR.ilgi i * eS q.r<, s6r-q-m'

t{tfl6 ({-qqrqr) qe <i. eiiqr $qR, fa<t eilgqt-{fr i
qFr ldqr r

ffiq,rdvnd{rfrq6s{rFrdr
qormiem, RRiqR, ff gnr ffiis' 2s - 30 slrl-kT 2ooo

H) sr-qlFdd fd{ q.r4{ndr fr * {rqtrflrq ft-dr-fr qi
fr eS qr< i scfrq t*.q r
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Appendix - I

Month Mean
Maximum

Mean
Minimum

Temp. ('C)

Mean Dry
bulb

Temp. ("C)

Mean Wet
bulb

Mean
Humidity

(%)

Total
rainfall

(mm)

Highest
Maximum
Temp. ("C)

Lowe st
Minimum

Temp. ("C)Tenp. ('C) Temp. ('C)

16.23

15.15

21.7L

23.79

25.78

24.84

24.74

26.40

23.39

25.3

20.3s

14.60

January

February

March

April

May

June

July

August

September

October

November

December

?5.54

23.74

3L.64

38.09

35.7 8

3 2.38

30.3 8

34.30

34.65

34.37

30.5 2

25.80

7.72

10.41

t5.24

20.37

22.49

2r.9r

22.?0

23.80

22.05

17.45

12.43

t.L+

20.2t

18.53

26.06

26.64

28.85

27.t0

25.96

27.50

24.60

26.r5

23.58

18.27

66.35

69.37

67.22

73.06

78.06

82.76

82.93

91.00

88.26

89.86

I l.16

55.90

23.4

37.5

5.0

9.0

119.5

207.5

293.0

151.0

158.0

L2.0

NiI

Nil

28.5

27.5

34.5

43.0

42.2

37.0

35.7

35.0

35.0

35.0

3 5.5

27.5

4.4

5.1

10.0

18.3

17.7

19.0

20.0

20.0

18.8

13.0

9.2

5.5

The highest temperature

The lowest temperature

The total rain fall

Monsoon rain fall

Hailstorm

- 43"C on 29.04.2000

- 4:4'C on i6.01.2000

- 1025.9 mm

- 819.5 mm

- None
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Appendix - II
PERSONNEL
As on 31.12.2000

Name Designation

Dr K. K. Kumar - Director (RMP)

Division of Lac Production
Dr. P. Kumar - P. S. & Head of Division

Dr. B. P. Singh - Sr. Scientist (Agron.)

Dr. A. Bhattacharya - Sr. Scientist (Agric.

Entomol.)

Sr. Scientist (Plant Breeding)

Sr. Scientist (Soil Sc. &
Agric, Chem.)

Scientist (Agric.Ento.)

Scientist (Agron.)

Scientist (SW&CS)

Scientist (Biotech.)

F/F Tech. (T-ll-3)

F/F Tech. (T-II-3)

F/F Tech. (T-II-3)

Lab. Tech. (T-ll-3)

Lab. Tech. (T-I-3)

Lab. Tech. (T-I-3)

F/F Tech. (T-2)

F/F Tech. (T-1)

P.S. & Head of Division
(Org. Chem.)

Sr. Scientist (Physics)

Sr. Scientist (Org. Chem.)

Sr. Scientist (Org. Chem.)

Sr. Scientist (Physics)

Scientist (Org. Chem.)

Scientist (Org. Chem.)

Scientist (Mech. Engg.)

Scientist (AS & PE)

Scientist (Org. Chem.)

Dr. S. K. Srivastava

Sri F. Ansari

Sri D. D. Singh

Sri T. K. Saha

Sri Jagadish Singh

Sri Bhola Ram

Sri B. P. Ghosh

Sri M. K. Singh

Sri U. Sahay

Sri B. P. Keshri

Smt. Prabha Devi

Sri H. Das

Sri S. K. Tirkey

Sri Vinod Kumar

Dr. K. K. Kumar,

Sri R. Ramani

Dr. K. M. Prasad

Sri Y. D. Mishra

Sri R. Singh

Sri P.M. Patil

Dr. A. K. Jaiswal

Dr. K. K. Sharma

Dr. N. Prasad

Sri M. Ekka

Sri K. K. Prasad

Sri D. K. Singh

Sri Vinod Kumar

- Scientist (Org. Chem.)

- Scientist (Org. Chem.)

- Tech. Officer (T-5) Lab.

- Tech. Officer (T-5) Lab.

- Tech. Officer (T-5) Lab.

- Lab. Tech. (Tll-3)
- Lab. Tech. (Tll-3)
- Lab. Tech. (TJI-3)

- Lab. Tech. (T{l-3)

- Lab. Tech. (T{l-3)

- Lab. Tech. (Tl-3)
- Lab. Tech. (T-l-3)

- Lab. Tech. (Tl)
- Lab. Tech. (T{)

Sri S. C. Srivastava

Sri G. Singh

Dr. S. N. Sushil

Sri S. K. Yadav

Sri Arvind Kumar

Sri D. Saha

Sri M. L. Rabidas

Sri S. S. Prasad

Sri K. P. Gupta

Sri D D. Prasad

Sri R. K. Swansi

Sri Mohan Singh

Sri D. W. Runda

Sri R. G. Singh

Division of Lac
Development
Dr. P. C. Gupta

Dr. D. N. Goswami -

Dr. N. Prasad

Dr. R. N. Majee

Dr. K. P. Sao

Dr. P. C. Sarkar

Dr. V. K. Rao

Sri S. K. Pandey

Sri S. K. Giri
Sri S. K. S. Yadav

Division of Transfer of Technology

Sri M. L. Bhagat
Processing and Product

Sri L. C. N. Shahdeo - Tech. Officer- (T-5)

Field Farm

- Head of Division
- Sr. Scientist (Agric.

Entomol.)

- Sr. Scientist (Org. Chem.)

- Scientist (Selection Gr.)
(Agric. Entomol.)

- Scientist (Sr. Scale)
(Phys.Chem.)

- Scientist (Sr. Scale)
(Phys. Chem.)

- Scientist (Sr. Scale)
(Agric. Entomol.)

- Scientist (Sr. Scale)
(Agric. Entomol.)

- Scientist (Sr. Scale)
(Agric. Entomol.)

- Scientist (Farm Machine &
Power)

- Tech. Officer- (T-5) Lab.

- Tech. Officer- (T-5) Lab.

- F/F, Tech. (T-ll-3)

- F/F, Tech. (T{l-3)
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Sri V. K. Tiwari - F/F, Tech. (T-lI-3)

Sri A. K. Sinha, - F/F, Tech. (T{I-3)

Sri R. P. Srivastava - Jr. Artist-cum- Photographer
(T-rr-3)

Smt. Ratna Dutta - Museum Assistant, (T-II-3)

Sri P. A. Ansari - F/F, Tech. (T-2)

Sri S. B. Azad - F/F, Tech. (T-2)

Sri Madan Mohan - F/F, Tech. (T-1)

R.F.R..S., Dharmj aigarh, M.P.

Dr. S. K. Jaipuriar - Sr. Scientist (Agric.

Sri Jiwan Lal

Entomol.) I/c
F/F, Tech. (T-I-3)

R.F.R.S. Balrampur, W.B.

Dr. A. Bhattacharya - Sr. Sc. (Agric. Entomol) I/c

Dr. S. Ghosal - Scientist (Agronomy)

Sri K. A. Nagruar - T-II-3

Director's /ARIS CeIl
Dr. P. C. Sarkar - Scientist I/c
Sri A. K. Sahay - T.O. (T-5) F.F.

Sri D. Ganguli - T.O. (T,5) Lab.

Sri Anant Pandey - Sr. Clerk

Sri R. K. Rai - Lab. Tech. (T-1)

Administrative Section
Sri A Rastogi - Administrative Officer

Sri R. K. Singh - Finance & Accounts Officer

Sri A. K. Yadav - Security Officer

Sri Nagendra Mahto - Asstt. Admin. Officer

Sri Md. Samiullah - Asstt. Admin. Officer

Sri R. Rabidas - Sr. P.A. to Director

Smt. S. Prasad - Stenographer, Grade - II

Sri A. K. Sinha - Stenographer, Grade - II

Sri S. K. Yadav - Jr. StenograPher

Sri R. B. Singh - Assistant

Sri K. D. Pandey - Assistant

Sri Budhan Ram - Assistant

Sri K. N. Sinha - Assistant

Sri Ravi Shanker - Assistant

Sri Dudheshwar Ram - Assistant

Smt. Sati Guha - Assistant

Sri Sudarshan Ram - Assistant

Sri R. K. Upadhyay - Assistant

Sri N. Topno - Assistant

Sri Md. Mobarak - Assistant

Sri Vijay Ram - Assistant

Sri B. K. Rajak - Assistant

Sri K. L. Chowdhury - Assistant

Sri Emil Gari - Sr. Clerk

Sri Thibu Minz - Sr. Clerk

Sri Baijnath Gope - Sr. Clerk

Sri Anant Pandey - Sr. Clerk

Sri Prahlad Singh - Sr. Clerk

Sri Bihari Sahu - Sr. Clerk

Sri S. C. Lal - Sr. Clerk

Sri Raghunath Mahto- Sr. Clerk

Sri Wilson Guria - Sr. Clerk

Sri K. Oraon - Sr. Clerk

Sri Pranay Kumar - Sr. Clerk

Sri A. K. Tripathi, - Jr. Clerk

Sri Arjun Gope - Jr. Clerk

Sri R. K. Toppo - Jr. Clerk '

Sri K. K. Deonath - Jr. Clerk

Sri Samal Kumar - Jr. Clerk

Quality Control (Testing Lab.)
Sri D. Ghosh - T.O. (T-5) Lab.

Sri K. M. Sinha - T.O. (T-5) Lab.

Sri Ajay Kumar - Lab. Tech. (T-1)

Sri Anup Kumar - Lab. Tech. (T-1)

Sri B. K. Singh - Lab. Tech. (T-1)

Farm Unit
Dr. B. P. Singh

Sri R. N. Vaidya

Sri R. L. Ram

Sri Satish Kumar

Sri S. K. Tripathy

Sri M. Surin

Sri S. K. Mukherjee

Transport
Sri Bandhan Runda

- Sr. Scientist I/c

- T.O. (T-s) F.F.

- F/F Tech. (T-ll - 3)

- F/F Tech. (T-1)

- F/F Tech. (T-1)

- F/F Tech. (T-1)

- F/F Tech. (T-1)

- Driver (T-l-3)
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Sri C. Pandey - Stockman-cum- compounde, Promotion - NiI

Sri Jaswant Tiwary - Driver (T{)

Sri Narayan Lakra - Driver (T{)

Sri Arvind Kumar - Driver (T-l)

Sri M. Singh - Driver (T-1)

Sri R. K. Yadav - Driver (T{)

Medical Unit
Dr. N. P. Sahu. M.D. - Authorised Medical Attendant

(T_rr_3)

Maintenance & Workshop
Sri S. K. Srivastava - T.O. (T-5)

Sri S, K. Bhaduri - T. O. (T-5)

Sri K. Tirkey - Turner (T-1)

Sri Arjun Sharma - Carpenter (T-1)

Library
Sri R. P. Tewari - T.O. (T-5)

Sri V. K. Singh - T.O. (T-5)

Hindi CeL[

Sri Lakshmi Kant - Asstt. Director (OL)

Dr. Anjesh Kumar - Hindi Translator
(r-rr-3)

Transfer
Sri Lakhan Ram - Publicity Officr to IVRI,

Izatnagar, July, 2000

Retirement
Dr. S. C. Agarwal, ex-Director 31.01.2000

Sri Mongal Munda 31.05.2000

Death

Sri B. L. Dey - Boiler Attendant (T-ll-3) Sri B. p. Banerjee 31.01.2000
Sri H. L. Bhakta - Instrument Mechanic (T{l-3) Tech. Officer (T-5)

Sri I. Das - Asstt. Mechanic (T{) Sri Tulsi Ram (T -II-3 ) 31.01.2000

Sri B. S. Choudhary - Glass Blower (T-1) Sri J. K. Ambuj (T-2) 20.08.2000

Sri R. K. Ravi - Wireman (T-1) Sri R. Prasad, Tech. Officer 06.10.2000

Erratum:
Annual Report 1999-2000, P 34,II Column, last line
Instead
... of binder (from 8Vo to lOVo), ...
to be read
... of binder (from 8Vo to 3OVo), ...




