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PREFACE

The rnain focus durinq the qear laq on takinq stockof the qrounds

covered durinq the lX Flan perrod While the achrevernents rnade durinq
the pertod qives us a sense of sattsfaction. it also Inspires us to set
hiqher qoals for the qears ahead. Such rnornents aLso provide us

opportunitq to identifi4 the qreq areas in the proqress of the institute,
in research, rnanaqernent and adrninistration and explore rneans ot'

overcorninq the bottlenecks in achievinq the desired results.
The X Flan docurnent is beinq prepared in the liqht of the lessons

learnt frorn the past. Suitable shifts have to be rnade in the research
strateqies in the liqht of the chanqinq needs of the lac industrq to
rnake the research rnore useful. More et'nphasis would be qiven on

inteqrated farrninq sqstern on lac for developinq rnore eco-friendl4
technoloqies. The lac production technoLoqies would be refined for
introductnq cornponents that would provide rnult[pLe benefits to the
s7stern and also ensure sustained productivitq.

The econornics of lac refininq needs to be irnproved bq adoptinq
rneasures for better efficLenc4, rnodernisation of equiprnent and
exploltation for b4-products. 9 ndustrial partLcipation in lac production.
especiall4, tn brood lac production would be rnore fruitful in achlevinq

desLred levels of production.
The liatson between the 9nstitute and the industru qrew

siqnificantLq durLnq the last plan period We hope it would be rei d

further durinq the forthcorninq qears. Joininq of hands or people
involved in different spheres of lac industrq alone can onl4 take the
industrq to a better future.
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EXECUTIVE SUMMARY

Lac crop and host management for better yield

Spraying of water at one/two-day interval on ber
during the months of Aprit and May was found to
protect mate lac insects from desiccation, en-
suring timety fertitisation and production of brood
lac on maturity of crop in summer season.

Suitable range of girth of ptants (lower and up-
per) for [ac [arvae setttement and producing sig-
nificant lac encrustation in winter lac crop was
found to be 4.5-3.4 cm in Flemingia semialata,
4.6-3.4 cm in E macrophy.lla and 4.4-7.9 cm in
Albizzia lucido.

At crop maturity in summer lac crop (jethwi
2001), onty 33.4 and 37 .4% of initial coverage of
primary and secondary shoots respectively of
akashmani resutted in thick lac encrustation.
which account for broodtac yietd.

The contribution of different ptant components
such as main stem, branches, twigs, leaves and
roots in six and a half year otd akoshmani ptants
were 22.8, 20.6,21, 15 and 20.8 percent respec-

tivety, on dry wt. basis.

Highest yietd of bio-mass was recorded in the
treatment Nro * 1 /2 urea + 1/2 FYM which was
significantly higher than the contro[. The yietd
of sticktac (tac bio-mass) was highest in the treat-
ment Nro (inorganic) onty.

Lac insect pest suppression

o Retease of egg parasitoid Trichogramma
brasiliense @ 300 insects / tree was found to be
most suitabte for pest suppression in jethwi crop
on kusum.

o The insecticides Nukil (ethofenprox) and Caldan
(cartap hydrochtoride) were found to be effec-
tive in the management of lac insect predators.

Lac insect-host plant interaction

o Out of tota[ inocutabte shoot length availabte for
lac larval setttement, onty 0.82, 0.64 and 5.9m
shoot lengths were covered with thick lac encrus-

tation in winter season lac crop (oghani 2000-01)

in E semialata, F. macrophylla, and A. Iucida,
respectivety.

o Eight genotypes of Flemingid spp. were inocu-
tated with kusmi [ac strain for raising oghani lac
crop. Out of these, F. semialota (ICPW 201)
showed superior lac productivity, producing on
an average 187.59 broodtac/bush. The best sur-
vival of bushes after inocutation was 87% in two
species i.e., E poniculata and Esemialota. The
former was better for brood production whereas
the [atter showed cracking during maturity pe-
riod of aghani lac crop. The latter was found
suitabte for increased productivity as wetl as

quatity as compared to the former.

o E semiolota (ICPW 201) was found better with
regard to larval settlement (33.8%) on primary
branches during aghani lac crop.

o The maximum mortality of inocutated plants due
to stress caused by lac insects and water was
recorded as 25% in F. semialota and 12.5o/" in E
paniculota (ICPW 200).

Mecahanization of post-harvest operation

o The peda[ operated rotter type lac scraper de-
veloped was tested for its performance using
kusmi lac sticks. The scraping losses at different
rotler speed ratios and spring constants were de-
termined and anatysed.

Synthesis of nematicide from aleuritic acid

o 9-Hydroxy-A2-nonenoic acid was synthesised from
7-hydroxy heptanat. The unsaturated acid was
converted into its methyl ester as methyt 9-hy-
droxy nonenoate.

o 9-Hydroxy-A2 -nonenoic acid and its methyl es-
ter were evatuated for nematicidal properties
against second stage juvenite of root-knot nema-
tode, &'leloidogyne incognito at 1000, 500, 250,
125 or 62.5 ppm concentration after 24 hrs and
48 hrs exposure. Both the compounds were found
to possess good nematicidaI activity.

Shellac-based wood varnish and can lacquer

o Two compositions of she[tac-based wood var-
nishes (MSV 001 & MSV 005) were devetoped in
non-spirit sotvent system, which compared
favourabty with commerciaIty avaitable
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EXECUTIVE SUMMARY

Lac crop and host management for better yield

o Spraying of water at one/two-day interval on ber
during the months of Aprit and May was found to
protect mate [ac insects from desiccation, en-
suring timety fertitisation and production of brood
lac on maturity of crop in summer season.

o Suitable range of girth of ptants ([ower and up-
per) for lac [arvae setttement and producing sig-
nificant [ac encrustation in winter lac crop was
found to be 4.5-3.4 cm in Flemingia semiolota,
4.6-3.4 cm in E macrophylla and 4.4-2.9 cm in
Albizzio lucida.

o At crop maturity in summer lac crop Qethwi
2001\, onty 33.4 and 37 .4% of initial coverage of
primary and secondary shoots respectivety of
okashmani resulted in thick lac encrustation.
which account for broodlac yield.

o The contribution of different ptant components
such as main stem, branches, twigs, leaves and
roots in six and a half year otd okoshmani plants
were 22.8, 20.6,21, 15 and 20.8 percent respec-
tivety, on dry wt. basis.

o Highest yietd of bio-mass was recorded in the
treatment Nro * 1 /2 urea + 1/2 FYM which was
significantty higher than the controt. The yietd
of sticktac (tac bio-mass) was highest in the treat-
ment Nro (inorganic) only.

Lac insect pest suppression

Release of egg parasitoid Trichogromma
brasiliense @ 300 insects / tree was found to be
most suitabte for pest suppression in jethwi crop
on kusum.

The insecticides Nukil (ethofenprox) and Coldan
(cartap hydrochloride) were found to be effec-
tive in the management of lac insect predators.

Lac insect-host plant interaction

o Out of total inoculabte shoot length avaitabte for
lac larval setttement, onty 0.82, 0.64 and 5.9m
shoot lengths were covered with thick lac encrus-
tation in winter season lac crop (aghani 2000-01)

in E semioloto, E mocrophyllo, and A. Iucida,
respectively.

o Eight genotypes of Flemingia spp. were inocu-
lated with kusmi lac strain for raising aghoni lac
crop. Out of these, F. semialata (ICPW 201)
showed superior lac productivity, producing on
an average 187.59 broodlac/bush. The best sur-
vival of bushes after inocutation was 87% in two
species i.e., E poniculato and Esemiolota. The
former was better for brood production whereas
the latter showed cracking during maturity pe-
riod of aghani lac crop. The latter was found
suitable for increased productivity as wetl as

quality as compared to the former.

c E semialato (ICPW 201) was found better with
regard to larval settlement (33.8%) on primary
branches during aghani lac crop.

o The maximum mortatity of inoculated ptants due
to stress caused by tac insects and water was
recorded as 25% in F. semialato and 12.5% in E
paniculoto (ICPW 200).

Mecahanization of post-harvest operation

o The pedal operated rotler type lac scraper de-
vetoped was tested for its performance using
kusmi lac sticks. The scraping losses at different
roller speed ratios and spring constants were de-
termined and anatysed.

Synthesis of nematicide from aleuritic acid

o 9-Hydroxy-A2-nonenoic acid was synthesised from
7-hydroxy heptanat. The unsaturated acid was
converted into its methyl ester as methyt 9-hy-
droxy nonenoate.

o 9-Hydroxy-A2 -nonenoic acid and its methyl es-
ter were evaluated for nematicidal properties
against second stage juvenite of root-knot nema-
tode, Meloidogyne incognito at 1000, 500, 250,
125 or 62.5 ppm concentration after 24 hrs and
48 hrs exposure. Both the compounds were found
to possess good nematicidaI activity.

Shellac-based wood varnish and can [acquer

o Two compositions of shettac-based wood var-
nishes (MSV 001 & MSV 005) were devetoped in
non-spirit solvent system, which compared
favourabty with commercia[[y avaitabte
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varnishes. The technotogy of manufacture has

been transferred to an entrepreneur in Kerata'

o Two can tacquer compostions were atso devel-

oped, which passed the mandatory requirements

for commerciaI apptications.

o Evaluation of an insutating varnish based on gummy

mass, a synthetic resin and commonty used so[-

vents was done through a [oca[ consumer, who has

reported satisfactory performance when apptied

on the coits of a 220 kW 6.6 kV etectric motor-

. Gummy mass was used as an extender in polyes-

ter resin-based sheet moutding compound for pre-

paring fibre-glass reinforced (FRP) sheets. The FRP

sheets thus prepared by hand lay-up technique

and curing in the cold, possessed good mechani-

cal properties and moderate resistance towards

various chemicals. Gummy mass, being cheaper

compared to polyester resin, appears to possess

potentiat for utitization in the above fields.

o Lac wax and bleached lac were used to prepare

emulsions for coating of fruits and vegetabtes in

order to extend their shelf life at ambient con-

ditions. Encouraging resutts were obtained when

these emulsions were apptied on mango and cap-

sicum.

o Emutsion compsitions based on lac wax, bleached

tac and dewaxed tac when coated on mangoes

and capsicums extended shetf [ife upto 10 and 3

days respectivety, compared to uncoated samptes

stored at ambient conditions.

o Refuse lac molamma, machine-made passewa

and kiri respectively were used to prepare par-

ticte boards from arhar (Cajanus cajanl stick par-

tictes. The presence of impurities in the above

materiats was found to adversety affect the tex-

ture and impact strength of particte board. The

above materials were atso used in combination

with phenot-formaldehyde resin to prepare par'

ticle boards.

o Surface [amination of particte boards could be

done successfu[ty with general Purpose potyester

resin using chopped gtass fibre mat and surface

mat as reinforcing materiats.

Ad hoc Research Schemes

Forecasting of broodlac yield from palos

A muttivariate anatysis of different parameters,

host plant as wetl as lac insect on the broodlac yietd

on trees was made using baisakhi cum kotki 2002-

2001 crops raised at three locations. Out of the
variabtes studied, broodtac yield per tree, no. of shoot

per tree, and pre-incidence of insect predators were

found important.

Potybtends of She[lac

Simple method for the manufacture of insulating
varnish

A simple method has been devetoped for the

manufacture of baking-type high thermal resistant

insutating varnishes based on shettac, synthetic resins

and commonty used solvents. The varnishes, so

developed, possessed a[[ the basic requirements of
insutating varnishes as per lS: 10026-1982. The
performance of the insutating varnishes was found

to be satisfactory when apptied on the coils of 750

kW 6.6 kV and 3.3 kV 400 H.P. etectric motors.

Performance of the baking-type varnishes was

found to be satisfactory, in pretiminary trial, for
outside coating of cook-wares by M/s TTK Prestige

Ltd., Bangalore. One of the varnishes was found to
be satisfactory for the manufacture of taminated
sheets based on mica PaPer by M/s MMTC,

Koderma.

Shellac as fillerlextender in the manufacture of
FRP

Fibre-gtass reinforced (FRP) sheets were also

prepared by hand lay-up technique using shetlac-

based baking type insutating varnishes and atso by

cotd curing using shellac as a fitter for the synthetic
resin based sheet moulding compound. The FRP sheets

possessed good mechanicaI properties and resistance

towards various chemicats. Transferred the
technotogy of preparation of FRP sheets by hand tay-

up technique by baking as wetl as by cotd curing to a
locaI entrepreneur.

Sheltac fitted SMC was used for coating on ptywood

yietding attractive finish simitar to 'sunmica'.
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INTRODUCTION

Historical

The Institute came into existence as a resutt
of the recommendation of a two-member committee
comprising of Mr. H. A. F. Lindsay and Mr. C. M.
Harlow, appointed early in 1920 6y the then Govt.
of India to enquire into the conditions of the Indian
lac trade and suggest measures for its att-round
improvement. The report of the committee was
pubtished in 1921. They had recommended, besides
other aspects, for intensive cuttivation by
significantty 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 iand from the
provincial government and the foundation of the
Indian Lac Research Institute (lLRl)was [aid on Sept.
20, 1924. lt started functioning under the Founder
Director, Mrs. Dorothy Norris.

Initia[[y, the Institute consisted of an
Entomotogica[ Section as the principal unit supported
by a Biochemica[ Section which started functioning
from 1925. Subsequentty in1927, a Physico-chemical
Section was added to take up apptied 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
chemicaI aspects.

In 1930, on the recommendations of the Royat
Commission for Agricutture, 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 Wortd War, the First and Second
Review Committees set up in 1951 and 1956, formed
broad research programmes with equal emphasis on
fundamentaI and apptied research. During the period,
four Regionat Fietd Research Stations were set up at
Jhatda (W.B.), Damoh, Umaria (M.P.) and Mirzapur
(U.P.) to take up regional probtems. Later, Regional
Testing Laboratories were atso estabtished to support
lac manufacturers for quatity control of different
types of lac manufactured by them. These were set

up at Gondia (Maharashtra), Jhatda (W.8.) in 1959,
at Batarampur (W.B.)and Daltonganj (erstwhite Bihar)
in 1961 and at Namkum (erstwhile Bihar) in 1962.

Indian Council of Agricuttural Research (ICAR)
took over the administrative control of the Institute
on 1st Aprit 1966, with the abotition of the Lac Cess
Committee on this day. The Institute was
strengthened and reorganized in December 1971,
based on the recommendation of Sheshadri
Committee, into five Divisions, viz., Entomotogy,
Chemistry Agronomy & Ptant Genetics, Technotogy
and Extension.

The lnstitute

The lLRl is situated nine kilometers east of
Ranchi city, on the Ranchi-Jamshedpur highway, at
an altitude of about 650 m above sea [eve[ at 23"23'
N tatitude and 85'23'E longitude. The soits of the
Institute are developed on granite gneiss showing
advance stage of weathering. The soit of the
ptantation is lateritic type. The total estate of the
Institute at Namkum, including experimentaI
plantation (about 36.5 ha) covers an area of 49 ha.
The area has ecotogicatty mitd satubrious ctimate;
the mean minimum temperature varied between
5.62 "C in January and 23.1 "C in May and mean
maximum temperature varied between 25 'C in
December and 38.7 'C in May. The total rainfattduring
the period was 1258.5 mm of which the monsoon
rainfa[[ was 1107 mm.

The Present Status

The lLRl has responded to the gtobatisation of
industries and agricuttural enterprises of the country
as we[[ as structuraI and functional reorganisation of
ICAR. The Institute atso has undergone structural
changes and the priorities have been redefined. The
erstwhite Divisions and Sections have been abotished
and the scientific manpower has now been divided
into three divisions, viz., Lac Production, Lac
Processing and Product Development and Transfer of
Technotogy. The Institute runs two Regionat Fietd
Research Stations at Chhattisgarh and West Bengat.
For outstation experiments, areas and trees have
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been taken on tong term lease. Infrastructure
devetopment in both physical and manpower has been

initiated in a big way. A Cet[ for Agricuttural Research

Information System (ARl5 Cett) provides the scientists,

access to internet and e-maiI facilities for
communication and information retrievat.

Since its inception, the Institute has ptayed a

significant rote in creating awareness among the
tribats about the benefit of scientific methods of
tac cuttivation. lt has persistentty endeavoured to

boost, optimise and disseminate appropriate
technotogies for scientific methods of lac cultivation
and offers packages and practices for atl major lac

hosts. The lnstitute has been disseminating these

technologies to the growers betonging to weaker

sections, who cuttivate lac in an area encompassing

about 80,000 sq. km covering the states of
Jharkhand, West Bengat, U.P., M.P., Chhattisgarh,

A. P., Maharashtra and Orissa.

The industria[ aspects have not been overtooked.

The Institute has atways polarised its scientific
manpower as per the changing demand of the
consumer industries. A number of products and

processes have been devetoped. Previously the
technotogies used to be transferred free of cost to
the interested, on request. Now, a nominal fee is
charged for the transfer of these technotogies with
the objective of meeting the target set for resource

generation by the Counci[. The lnstitute has attained

internationaI recognition for its contribution in

cuttivation and utilisation aspects of lac.

The Mandate of the Institute is :

To develop lac culture technotogies, adopting ex-

isting or geneticatty improved lac insects and lac

hosts

To devetop tac processing techniques for the in-

dustry

To conduct researches for diversification of lac

utitisation leading to pitot ptant demonstration

To transfer the technologies to farmers and en-

trepreneurs

To act as a repository of information on lac pro-

duction, processing and utitisation

For Regionat Fietd Research Stations :

To test the devetoped lac cultivation technoto-
gies under different agro-ctimatic conditions

. Brood lac production and exptoitation of regional

hosts

. Training of farmers for boosting lac production in

agro-forestry system

. Entrepreneur awareness programme on regional

basis

OrganisationaI Set-up

The Institute is headed by a Director. The

scientific manpower is deptoyed under three
Divisions: i) Lac Production, ii) Lac Processing and

Product Devetopment and iii) Transfer of Technology.

Located in the main campus are :

The Divisions of Lac Production, Lac Processing

& Product Devetopment and Transfer of Technotogy;

the Administrative, Finance & Accounts Sections; the
Library; the Director's Cett; ARIS Cett and the
Mechanica[ Section; besides, the Dispensary and

residentia[ quarters. Adjoining this, is a smatl 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

technicaI support is provided by' the fottowing
sections: Library Director's Cett, ARIS Cett, Farm Unit

and Maintenance & Workshop. The Auxitiary units are:

Hindi Cett, Security, Medica[ and Estate Maintenance

serylces.

Staff

The lnstitute has a sanctioned strength of
55 scientific, 96 technicat, 45 administrative and

112 supporting grade posts.

Budget

During 2001-2002, the non-ptan expenditure was

Rs. 373.49 [akhs, against a budget estimate of Rs. 405

lakhs, the ptan expenditure was Rs. 1 04.37 lakhs against

a budget estimate of Rs. 115 takhs. The detaited figures

are shown in the Tabte betow:

Revenue Generation

During the period under report, a sum of Rs.

12,09,139 was earned as revenue through different
programmes of various divisions and sections of the
I nstitute.
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Budget during 2OO1 -2OO2

(in Rs. takhs)

Head of account BE : 200'l-2002 RE : 2001-2002 ActuaI expenditure

[A] Ptan

Estabtishment charges

Wages . 
:

0.T.A.

T.A.

Other charges including equipment

Works

Catch-up grant

Equipment

Works

Other items, HRD

3.50

54.50

I.UU

15.00

30.00

5.00

3.50

58.50

7.00

1 5.00

20.00

1.00

3.50

58.46

6.91

14.92

19.97

0.61

Total 1 15.00 105.00 104.37

[B] Non-Ptan

Egtabtishment charges

Wages

0.T.A.

T,A.

Other charges including equipment

Works ft other items

350.00

0.05

2.50

48.00

4.45

294.00

0.05

2.75

70.00

10.00

290.89

0.05

2.74

69.86

9.95

Total 405.00 376.80 373.49

[Ll Pensron '.-

[D].P-Loaii: 'r''r '-r

J 89.70

8.00

80.00

25.00

80.00

23.18

^i.- -



RES EARCH ACCOMPLISHMENTS

LAC PRODUCTION

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

To evolve management practices of kusmi lac
production on ber

An experiment was laid out in RBD on the basis
of indication obtained last year to evolve schedutes
of water spraying during summer for good broodlac
production. The schedules of water sprayings were
daily, atternate day, two days.intervat, weekty and
without spraying, which served as controt, and were
replicated five times. Each treatment consisted of
three ber bushes and sufficient plants were teft along
the borders of a btock to avoid the drift of spraying
from one ptant to another.

Seventy-five ber trees were inocutated with
brood [ac, in February of seven g/m estimated shoot
length. Water spraying of ber trees was done as per
schedule during Aprit and May titt the onset of
monsoon. Samples of 9 cm. long [ac stick were drawn
from trees before spraying and after 3 and 6 weeks
of spraying, for recording subsequent changes in [ac
insect poputation. At crop maturity, random samples
of lac stick, each of one meter [ength, were drawn
from every treatment and the quantity of stick lac
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obtained after scraping and drying from each sampte
was recorded. Broodtac obtained from each
treatment was inocutated on five ber bushes for
aghani lac crop.

Significant difference was observed in mate
mortality between control and in various treatments
of water spraying where, daity water spraying exhibited
lowest mortatity to the tune of 32% as against 82.7%

in controt. Difference in mortatity of femates on the
other hand was not significant. Non-significant
differences were recorded in the surviving femate
percentage after sexual maturity. Att the treatments
produced lac bearing sticks. The highest sticktac yietd
per metre brood [ac used was obtained with alternate
day spraying (0.42g).In control it was 0.24g (Tabte 1 ).

It was inferred that males were more susceptibte
to high temperature and low humidity, during
pseudopupal stage as they stop feeding during that
stage. lt was atso observed that emergence of
surviving mates in control was delayed by 10 days
which caused difficutty in mating with the aged
mature femates. Males under this stage also showed
sluggishness and were short Iived. However,
performance of brood lac obtained in atternate day
and at two days interval sprayings was found to be
better during aghani crop season.

Table 1 Performance of kusmi lac insect during summer fethwi) lac crop on ber in 2001

Water spraying

schedule

Mortality at

sexual maturity (%)

Male Female

Surviving female

after sexual

maturity (%)

Stick lac yield

per metre brood lac

length (g)

Yield

ratio

Daity

Atternate day

2-day interval

Weekty interval

ControI

Mean

5. Em.

cv%

CD at 5%

CD at 1%

32.04

36.62

32.58

45.12

82.72

41.82

4.53

24.25

1 3.55

18.67

1 8.93

10.37

16.56

16.02

1 5.50

1 5.54

4.15

59.97

N5

55.74

49.92

52.94

37.14

45.84

51 .37

5.99

26.09

NS

0.31

0.42

0.36

0.38

0.24

0.34

0.21

13.51

0.062

0.085

3.67

4.10

2.05

1.42

1.3?.

2.50

0.28

25.28

0.84

1.16
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Bio-rational approaches for management of pests
of lac insect and host plants

Rearing of beneficial parositoids

Five egg parasitoids viz. , Trichogramma
pretiosum, T. chilonis, T. brasiliense, Telenomus

remus and Trichogrammatoideo bactroe were reared

under laboratory condition on Corcyra cephalonica

eggs for release under fietd condition.

Biological control of loc predotors by egg porasitoids
under field condition

Fie{d retease and evatuation of the egg
parasitoid Trichogromma brasiliense (by means of
tricho-cards) were carried out during jethwi 2001 crop

on Schleichera oleosa (kusum) in.the lLRl farm. The
release Qose rates of the egg parasitoids were @ 100

(T1), 200 (Tr), and 300 (T3) insects per tree in the
crop. Attogether six +eleases were made during 3'd,

4tn, 6tn, 7th, 9rh and 1Oth week after inoculation,
coincidlng wittf the pealcperiod sf incidentE ffi the
poputation of both the predators. An insecticidal
treatment was atso included for comparison. A
margina[ reduction waS observed in the population

of both the predators, Eublemmo amabilis and
Pseudohypatopa pufuerea by about 6.9 - 15.6% and
10.2-21.30% respectively. The yietd ratio (brood
obtained to brood used) was 2.68, 5.91, 5.77 and
1.60 in case of T1, Tz, T, and control, respectively.
Sticktac obtained per kg broodlac was 530 g 

1n case

o1 fr. lt was observed that the reduction in the
popglation o{ .E. amabilis was greater by retease rate
of 300 insects per tree compared to other retease
rates and insecticidat treatment (Tabte 2).

Evaluation of pesticides on lac culture

a) Field evaluation was carried out of safer insecti-
cides viz., Nukil 10 EC (ethofenprox) @ 0.005,
0.01, 0.02, 0.03, 0.04 and 0.05 percent, Caldan

50 5P (cartap hydrochtoride) @ 0.05, 0.075 and

0.1 percent and Thiodan 35 EC (endosutfan) @

0.05 percent against [epidopterous predators of
lac insect during aghani 2001-02 crop. Insecti-
cidal sprays were carried out on two-month-otd
lac crop and observations were taken 15 days

after treatment. Resutts have indicated 80-85%

control of predators of lac insect with Nukil
(0.02%) and 70-80% with Coldan (0.05%) without
any adverse effect on the lac insects.

b) Lac insects devetoping on kusum trees in the farm
were sprayed with Nukil 10 EC (ethofenprox) @

0.005, 0.01, 0.02, 0.03, 0.04 and 0.05 percent
for management of Chrysopa sp. Observations
were taken within 24 hours of spraying. Severe

knockdown effect of the insecticide was observed

in case of atl the treatments as the Chrysopo

tarvae were distodged from the trees and fe[[ on

the ground, which [ater on were dragged away
by ants.

c) Five dosages of Nukil (0.005, 0.01, 0.02, 0.03
and 0.04 percent) were sprayed on lac lnsect
cotonies during katki 2001 crop, ten days prior
to the probabte d.ate of male lac inse'ct erner-
gence. The treatrirent did not have any detri-
mentaI effect on the insects, as emergence time
of rna{e lac insects wasat par in treatmentand
control and the emerged rnates mated and

" f ertili sedtte f ema les wi thotrt anyd i ff iclrtty, Th rs
Nu/<il can safety be applied 10 dayj priror tO mate
tac emergence time.

d) For recording the effect on lac yie{d, katki 2001

€rop was sprayed at one mor*h stege w#th-Nukil
(0.05, 0.01 and 0.02 percent), Caldan (0.05, 0.075

and 0.'1 percent) andThiodan0,05 percEnt. Yietd

of broodlac under Nuki I treatment'was 3to'&times
higher than that of controt and 3 tin6s morbtian
Thiodan. The yietd in case of Catdan treatrnent
was 3-4 times higher than contrlt anO i.l to Z

tirnes more than lhiodan treatmeft

flanagement of inpcfrtant lac hdSt3 underggro.
forestry systern for kusni lac producti,on

Lac based cropping model for bari (Tanr l/
UptaM) was taid out to integrate tac cultivation with
general agricutture for sustainabte lac and higher bio-
mass production per unit area and time. The model
consisted of four [ac hosts of different canopy spread
and height, viz., bholia (Flemingia macrophylla),
semioloto (E semialatal, galwang (Albizzia lucida)
and ber (Zizyphus mauritiana), which were raised
atong the boundary of the fietd and the main ptot
was utitized for raising of vegetabte crops namety,
okra (Abelmoschus esculantus), French bean
(Phaseolus vulgoris) and bitter gourd (Momordico
chorantia).

The winter season lac crop (aghani 2000-01),
raised on two Flemingia spp and A. Iucida, was

:*:.rf
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harvested towards the end of February 2001. Ratio
of broodtac obtained to broodtac used were 2.46,
1.50 and 5.55 whereas, total scraped lac obtained to
scraped lac of brood used were 2.62, 1.89 and 4.3g
in F. semialoto, F. macrophylla, and A. lucida,
respectivety. At crop maturity, out of the totat
inoculabte shoot tength avaitabte for lac Iarvae
setttement, onty 0.82,0.64 and 5.9m shoot tengths
were ,covered with thick lac encrustations in E
semialota, E mocrophylla, and A. Iucida respectivety,
which can be utilized for broodtac purposes. The
suitabte ranges of girth of ptants (tower and upper)
for Iac larvaI setttement for producing significant lac
encrustation were 4.45-3.42 cm in E semialata,4.5g-
3.41 cm in E mocrophylla and 4.40-2.92 cm in /.
Iucida. These host ptants were also exptoited for
summer season lac crop (jethwi 2001]1, and the insects
survived and compteted their life cycte titt maturity
on E mocrophyllo. Lac insects, howeve6 faited to
complete their [ife cycle and yietd was not significant
on E semiolata and A. lucida.

Ptant growth attributes before [ac inocutation
for winter season lac crop (aghani 2001-2002) have

been presented in Tabte 3. Atmost att ptant growth
characters of E macrophylla were better compared
to those of F. semialato. Four host ptants, raised
around the boundary of the field, were exptoited for
aghani 2001-02 lac crop and the crop was devetoping
wetl. lt was atso noticed that removat of 5-6 lower
leaves of Flemingia spp., just before the inoculation
for aghani tac crop, was beneficiat for setttement
and devetopment of tac larvae,

Three vegetabte crops (mentioned above), were
raised in the main fietd during the monsoon season
under rain-fed condition. Low yietd was obtained due
to incessant rain after sowing. The yietd of okra was,
however, 15 q/ha.

Management of okashmani (Acacia

The study is aimed at developing a suitabte
technique for rapid raising of okashmoni plantation
through agrbnomic maniputation for kusmi Iac
cuttivation, under rainf ed condition. Two
experiments were [aid out in sptit ptot design to
study the effect of ptant densities, height of

Table 2 Field release of Trichogromma brosiliense against lepidopterous lac predators in jethwi 2001 crop raised on kusun (Schleichero oleosol

Treatment

Mean no.

per kg

broodlac

E. amabilis

Percent

reduction

over

control

P. pulvereo

Mean no.

per Kg

brood lac

Percent

reduction

over

control

Broodlac

obtained

per kg

used (kg)

Sticklac

obtained

per kg

broodlac (kg)

T, -100 insects/tree

T, -200 insects/tree

T, -300 insects/tree

I -lnsecticide

T, - Controt

150

148

135

149

160

6.87

7.5

15.6

6.87

45.0

48.5

42.5

41.5

54.0

16.66

10.1 8

71.29

23.14

2.68

5.91

5.97

1 ,60

1.60

0.405

0.490

0.530

0.395

Table 3 Growth attributes of different lac host plants prior to lac inoculation for oghoni zool-zoo2

Lac hosts Plant

height

(m)

Basal

girth

(cm)

No, of
tillers/

bush

Total

shoot

length

(m)

Inoculable

shoot

length

(m)

Canopy spread

(cm)

E-W

F[emingio mocrophyila

Flemingio semioloto

Albizzio Iucido

Zizyphus mouritiono

2.58

1.74

3.51

3.30

6.0'1

3.00

24.33

17.40

71 .18

13.40

1 0.00-

10.5-

37.05

16.56

32.46

30.38

1 8.68

9.66

15.61

10.38

'1 51 .'10

79.80

211.67

24.0.00

177.60

84.47

258.00

204.00
.Primary 

branches
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coppicing with different levets of fertitiser. Plants
raised at different plant densities with fertitiser
levets were exptoited with kusmi strain of lac insects
for raising aghani 2000-01 crop, which was later
harvested towards the end of February, 2001. High

ptant densities (2778 ptants/ ha) ptayed a major rote
in increasing the yietd of harvested bio-mass (dry
wt.), broodtac and stick lac (scraped tac) by 256.0,
219.8 and 217 .5 percent respectivety over low ptant
density (694 ptants/ ha). During the summer season

lac crop (jethwi 2001), primary and secondary shoots

had onty 33.4 and 37.4 percent of initial coverage
respectivety and the dense Iac encrustation
accounted for broodlac yietd.

Simitarty, ptants raised to study the effect of
height of coppicing with different fertitiser levels,
were atso exploited for winter season lac crop (aghani

2000-01 ). Ptants coppiced at 60 cm above the ground

levet, were found to be superior to those of other
treatments. The highest harvested bio-mass (dry
wt.) production was 20.46 tonnes/ha at fertiliser
[eve[ of 120, 160 and 80 g./ptant of N + PrOr+ KrO

respectivety.

Destructive sampting was carried out on six and

hatf year otd okashmani ptants and it was found that
the contribution of different ptant components such

as main stem, branches, twigs, leaves and roots were
22.84, 20.56, 21.03, 15.00 and 20.75 percent
respectivety on dry weight basis.

Nutrient management in soil for maximising lac
yield

Effect of nitrogen on plant growth ond lac yield ol
patas

At[ trees, inocutated with 20 g broodlac per
metre shoot length during October 2000, were
harvested during October 2001. Weight of harvested
biomass and stick lac yietd for different treatments
are shown in Tabte 4. Highest yietd of bio-mass was

found in the treatment T, followed by T, and Tr. lt
was atso observed that for the same [eve[ of nitrogen
treatment, effect of addition of FYM had yielded more
bio-mass. The yietd of sticktac (tac bio-mass) was

highest in Tu where onty 20g of inorganic nitrogen
was applied. However, the same dose of nitrogen
when supptemented in organic form (FYM) produced

significantty low yietd of lac.

Table 4 Effect of inorganic and organic nitrogen on harvested bio-

mass and sticklac yield

Treatments Harvested Sticklac

bio-mass (kg) (kg)

T,- Control

Tr- Nro (1/2 Urea + 'l12 FYM)

Tr- N{ ('1 /2 Urea + 1/2 FYM)

T4- N6o ('112 Urea + 1/2 FYM)

T5- N8o ('1l2 Urea + 1/2 FYM)

T,- Nro inorganic

!- N* inorganic

Tr- Nuo inorganic

Tr- Nro inorganic

T10- Nrtr ('1 /2 inorganic + 1 /2 organic)

GM

cD 5%

cD 1%

0.45

0.87

0.72

0.63

0.78

0.76

0.50

0.76

0.65

0.67

0.68

0.2030

0.2744

0.26

0.34

0.42

0.56

0.39

0.66

0.46

0.44

0.34

0.39

0.43

0.1924

0.7601

IMPROVEMENT tN PRODUCT|V|TY AND QUAL|TY OF

LAC THROUGH DIFFERENT BREED!NG APPROACHES

FOR INSECT AND THEIR HOST PLANTS

Collection, maintenance and conservation and
evaluation of lac insects and host plants and
their genetic improvement

Evaluotion of Ftemingi a spp. as kusmi lac host

Ptants of eight biotypes of Flemingio spp.
namety, F. mocrophylla (ICPW 193,194,196,198\, F.

poniculato (ICPW 200), E semialoto (ICPW 201\, F
stricta (ICPW 202) and E strobilifera (ICPW 204),
cottected from ICRISAT, Hyderabad were raised from
seeds and grown in RBD with 4 reptications after
transptanting. These ptants were pruned in January -

February and six month otd shoots were utitized for
raising oghani (2001-02) lac crop of kusmi strain of
Indian lac insect. The data on plant attributes (Tabte

5) reveated that the maximum variation in inocutabte
shoots per bush was found in E macrophyllo (ICPW

193)and F. paniculota respectivety, fotlowed by in E

macr6phytla (ICPW 196 &. 198) and F. semialata
respectivety. oThe tength of setttement of lac insects
on primary branches was found maximum (33.8%) in
E semialata though the maximum length (1.05 m) of
primary shoots was recorded in E stricta. The
maximum length of internode (23.8 cm) and diameter
(1.8 cm) were found in E semia{ata. The mortality
of plants due to [ac insect stress and water was
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Table 5 Performance of different plant attributes of Flemingia spp, for aghoni lac crop 2001-02

Treatments Total Inoculable Number of Len$h of Lengh of Internode Diameter Survival Mortality
number no. of inoculated primary initial larval length of primary of of plants

of shoots shoots per shoots per shoots / settlement on (cm) shoots inoculated (%)

per bush bush . bush(%) bush (cm) primary (mm) plants (%)

shoots/bush (%)

TZ F. macrophyllo 4.6 4.25 91.4 423.9 33.7 13.0 15.5 68.75 6.25
{lcPW 193)

13 F, mocrophyllo 6.1 4.7 78.2. 543.4 33.7 15.8 12.4 68.75 0.00
flcPW'194)

T4 F. nocrophyllo 4.2 3.6 84.7 501.5 25.4 13.2 14.4 60.75 6.25
ilcPW I 96)

15 F. macrophyllo 4.8 4.2 86.5 623.8 28.7 14.4 14.3 56.25 0.00
(rcPw 198)

f6 F. paniculata

(rcPw 200)

I7 F. semialato

(rcrw zory

T8 F. stricto

(rcPW 202)

T10 E strobilifero 14.3 5.8 {0.9 460.9 zj.l . 10.1 0g.2 62.5 0.00 _

4.7 4.4 94.6 565.6 29.8 15.0 16.5 87.5 12.5

4.7 4.1 87.2 618.4 33.8 23.8 18.1 87.5 25.0

'15.3 8.3. 53.9 1046.8 33.4 70.1 17.2 62.5 0.00

4,4*" 3.45* - N.S. N.S. 8.2- N.5.

81 .0 33.0 _ 42.0

13.74 1.53 _ 5. 
.1 

5

' (rcPW 20{)

CD at 1%

hz

Table 6 Performrnce of lac yield attributes of ffiferent Flemingio spp. at crop maturity in oghani lac crop 2001-02

Treatments Lengthof lac Len$h of Brood yield Brood krap Brood krry Biomrss Lac yield/ Total Sunivirq
coverage 0n lac covenge on primary yreld/ lac yield yield/ lac yield ltush living cell no of motherprimary on scodary *rnches n{g) /m(g) br'$ (d 6ur[ (rq] (rng) ceil/g ceil (%)

branches per branches per ftlsh (f) (g)

bush ($) bush (fr)

, T7 vIIa 41.2 46.3 7?..7 118.8 46.7 2E4.4 56.1 0.890 58,0 31;1 55.5I (rc

T3F. mtcrophylla 58.2 70.E 86.6 118.7 71.7 1!3.5 n.6 0.950 2g.1 47.8 11.7
(rcPw 194)

14 F. mocrophyllo .25.2 51 .6 88.7 151.7 70.0 116.5 80.0 1.140 31.1 41 .8 77.0
flcPW'196)

15 F mocrophyllo 19.0 27.1 66.4 116.7 62.5 101.6 73.0 0.880 32.7 43.4 70,3
ilcPW 1 98)

T6 F. paniculata 22.6 34.1 74.9 160.6 57.3 111 .4 66.0 0.477 35.9 47 .0 5g.1

ilcPW 200)

T7 F. semialato 36.6 80.0 100.0 187.5 128.8 364.5 139.3' 1.510 33.4 36.6 8.1.8

flcPW 201 )

T8 F. stricto 38.0 69.2 20.7 93.7 37.3 161.7 43.9 0.717 35.1 45.1 63.1

ilcPw z0z)

r10 F. strobitifera 66.5 63.3 69.1 163.2 33.5 125.4 36.7 0.764 38.2 36.3 72.0

(lcPW 204)

CD 1% - N.S. - 2ZZ.ZZ ?ZB.3Z 0.5s

h? _ 42.00 44.0 35.0

GA _ 7.74 B.jZ 5.37
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recorded to be 25% in E semiolota, followed by 12.5%

in E panicu{ata and 6.25% in both the biotypes of E

macrophyllo (ICPW 193 and 196) after inocutation
during aghani lac crop.

The data (Tabte 6) at crop maturity reveated

that the maximum yietd of brood lac and bio-mass
per bush were 364.5 g and 1.51 kg respectively in E
semialata fotlowed by 284.4 g brood in E

macrophylla (ICPW 193) and 1.14kg bio-mass in E

mocrophylla (ICPW 196). The maximum (88.7 and

86.6%) brood yietd was produced on primary
branches in F. mocrophyllo (ICPW 196 and 194

respectivety), though brood yietd onty on primary

branches was recordedin E semialatoin which brood

and scraped tac yietd/m were 187.5 and 128.8 g

during the first crop season of oghani after pruning.
The maximum surviving mother lac insects (81.8%)

Table 7 Collection of lac insects from different places

having productivity potentia[ of 33.4 mg per cetl
and 36.6 number of cetts per gm of lac were recorded
in F. semiolata.

Collection, maintenonce and evoluation of lac in-
sect stocks

An exhaustive survey of setected areas in Kerata

and Tamil Nadu was undertaken during January-
February 2001 to explore the availabitity and to
cottect lac insects and host ptants. Witd poputations

of Kerria spp. were recorded on Ziziphus mauritiano
and Albizzia saman and Paratachardina sp. on

Pongamia pinnota at Madurai in Tamil Nadu. These

were in addition to those reported eartier from Kerata

(Ann. Rep. 1999-2000). Samptes of living as we[[ as

dead [ac insects along with seeds of Acocia
auriculaeformis and A . saman were cottected for
further studies (Tabte 7). No lac insect was observed

Place (State) Host-Plant

27.01.01

28.01.01

30.01.01

Thrissur (Kerata)

Patghat (Kerata)

Kumarakom (Kerata)

Madurai (Tamit Nadu)

Madurai (Tamit Nadu)

Madurai (Tamit Nadu)

Amhertsia nobilis

Albizzia somon

A. soman

A. ouriculaeformis

A. saman

Tiziphus mauritiona

Pongomia pinnota

Living and mature

Living and immature

Host plant seeds cottected

Host ptant seeds co[lected

Male formation stage

Dead insect

Parotochordina sp.

immature

Table 8 Evaluation of lac insect stocks

Collected from Life cycle Average Life

Period (days)

Male percent

Range (Average)

Bangatore (Karnataka)

Thrissur (Kerala)

Amsoi (Assam)

Jodhpur (Rajasthan)

June-December-June

February-August-February.

May-0ctober-May

Juty-November-Juty

158-221

1 9'1 -continuing

1 50-21 5

112-224

68-100 (82)

60-81 (57)

45-64 (54\

38-5e (48)

Table 9 Biological and industrial parameters of lac insect from different hosts

Host Plant Colour

index

Life

(min)

Flow

(mm)

Lac insect

survival on (%)

Acocio auri culaef ormis (akoshmanil

Albizzio lucida lgatwong\

Flemingi o mocrophylla (bholio\

Schleichero oleoso (kusum\

Zizi phus nau ri ti ano (b e rl

9.5'

12.5

16.0'

13.0

11 .5

52

54

46

64

48

61

50

57.5

55

4' (26.71

r2. (80.0)

10 (66.7)

8 (s3.3)

12. (80.0)

'Significant at 5%
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in Kochi, Kottayam and ldduki in Kerata and Salem in
TamiI Nadu. During the survey of Sarguja in
Chhatisgarh during November-December 2001, tac
insect was observed on seven lac hosts viz., Acacia
catechu, Butea monosperma, peltof orum
ferrugenium. Schleichero oleosa, Ziziphus
mauritiana, Z. xylopyra, Kotai and Tewar (tocat
names). Lac insect was cotlected from onty S. oleosa
host as the insects were in immature stage on other
hosts. Vegetative cuttings from some of the hosts
were atso collected and have been ptanted for
muttiplication.

Four stocks of Iac insects cottected eartier from
different parts of the country were maintained on
potted ptants of bholia (Flemingio macrophylla) and
have been evatuated for life period and sex ratio at
Ranchi conditions. Number of days taken to complete
one cycle and sex ratio observed during each crop
are shwon in Tabte 8. In addition, seven stocks of tac
insects viz., kusmi crimson, kusmi crimson earty,
kusmi yettow, rongeeni crimson are being maintained.

Loc insect breeding

F,, progeny, obtained from cross of Orissa kusmi
yetlow femate and trivoltine crimson expressing
yettow colour and trivoltine characteristics, is being
maintained under potted conditions. However, [arvaI
emergence of selected progeny particularty during
October - November continued for more than 30 days
in comparison to 10 -15 days for the parental stocks.
Fietd trials witt be taken after biotogical parameters
get stabilized.

Lac insect ond host plant interoction

The experiment was laid out in RBD having six
treatments (tac hosts) and three replicates (ptots).
Every ptot contained 16 ptants planted in 1996 at
1x1 meter distance. Five randomly setected ptants
from each ptot were inoculated with broodtac
obtained from kusum in Juty, 2000 with kusmi crimson
strain of Kerria laccg (Kerr). The crop matured in
February, 2001. The resin obtained from each ptot
was converted to seedtac and analysed for resin dye
and [ife. Survival of [ac insect on each ptant was atso
recorded after one month of inocutation (Tabte 9).

Significant differences were observed in crop
survival and colour index of resin obtained from
different hosts. No conctusion could be drawn for tife
and flow properties. Lac insect survival on Acacia

auriculoeformis tit[ crop maturity was only 26.7%
white on ber and galwang it was 80%. Cotour index of
resin was lowest in Acacia auriculaeformis foltowed
by ber, galwang, kusum and bhalia.

Loc host plant tissue ond organ culture

Fig. 1 Initiation of roolets in F. macrophytta shoot fip
culture with PGR anologue incorporoted in the lvlS media

Exploratory experiment has been carried out for
in vitro shoot tip cutture of F. mocrophytta using a
PGR analogue (10- carboxyl methyt-2-decenoic acid)
synthesized from ateuritic acid of lac resin, at the
Institute. The PGR anatogue, as reported, is supposed
to possess herbicidaI activity at higher
concentrations. To observe its effect at Iower
concentrations, experiment was carried out on MS
media using four different concentrations of the pGR

anatogue vi2.,2.5 ppm, 5.0 ppm 10.0 ppm,20.0 ppm
and control (devoid of PGR anatogue). pretiminary
observations showed growth of shoot tips in att the
concentrations and controI with variations in growth
rate. lnterestingty, at 5.0 ppm concentration of pGR

anatogue, root initiation was observed after 45 days
of inocutation (Fig. 1 ). This resutt suggests about the
presence of auxin like activity in the pGR anatogue,
which at lower concentration can initiate root
formation. Further experimentation for optimising
the concentration of PGR anatogue from [ac, for in
yitro rootingof E macrophylla and F semialato shoot
tip culture, is under progress.

Mechanization of Post-harvest Operations

Testing of Pedol Operated Roller Type Loc Scraper

The pedat operated rolter type tac scraper
developed under the project was testes for its
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functiona[ performance. The machine scrapes lac

under the action of shear and compressive forces.

The compressive force acts due to the compression

of spring, where as shear force acts due to differential
speed of rolters. To determine the effect of two forces

on machine performance, five sets of springs (K1,

K2, K3, K4 and K5) of different spring constants (7.0,

13.0, 22.4, 24.5 and 29.8 kg/ cm) were tried at five
different rotter speed ratios t1, r2, 13, 14 and r5 (1.2,

1.33, 1.5, 1.66 and 2.0). Experiments were carried

out adopting RBD and repticated thrice. The scraping

loss was recorded as dependent variable.

Machine was tested using kusmi lac sticks, (used

up broodtac or phunki\. One tabourer could operate
the machine. The labourer did both the jobs i.e., to
provide power to the machine by operating the handte

with the right hand and feeding of lac stick with [eft
hand. The basket fitted with lac stick was kept on a
ptatform at the same [eve[ of the feeding hopper for
the convenience of the operator. The operator cranked

pedal at an average speed of 35-40 rpm.

The fottowing machine performance parameters

determined are defined specific for the Pedat

Operated Lac Scraper.

Scraping loss

The scraping loss was measured in terms of
percentage of lac encrustation remained unscraped

and were passed through the machine atong with lac

stick.

The result of experiment in terms of mean vatues

(%) of the scraping loss at different spring constants

and rotter's differential speed ratios determined are
presented in Tabte 10. The effects of different design

parameters on scraper performance are discussed

below.

Table 10 Scraping toss (%) at different rollers' speed ratios and spring

constant

Roller speed ratios
Spring Constant

r3

K1

K2

K3

K4

K5

Effect of compressive force on scroping

Spring constant, which contributes to shear force
in scraping, affects scraping loss. The scraping loss

decreases as the spring constant increases from
K1=7.0 kglcm toK4=24.5 kglcm (Tabte 10). However,

further increase in spring constant increases the
scraping toss. The compressive force breaks the lac

encrustation and loosens attachment with the stick.
As the spring constant increases beyond 24.5 kg/cm,
the lac encrustation is crushed on upper surface and

lower portion remains attached with the stick.
Further, at higher spring constant or at higher
compressive force, shear force becomes less effective
in separation of loosened encrustation. The scraping

loss was minimum at K4=24.5 kglcm at att five
scraping rotter differential speed ratios. lt is also

evident from ANOVA (Tabte 11), that effect of
compressive force on scraping loss is significant as F

value is significant at 1% [eve[.

Effect of differential roller speed ratio on loc scrap-
ing

A decrease in scraping loss was observed for an

increase of speed ratio from 11 = 1 .2 to 14 = 1 .66. An

increase in scraping loss was noticed for further
increase in speed ratio from 1.66 to 2.0.

1 5.5

14.9

8.6

8.1

1 0.5

14.5

14.0

70

2.4

9.7

17.5

11.5

7.7

5.4

8.9

8.1

6.9

5.4

3.1

7.1

10.4

9.3

8.6

5.6

8.4

Table 1 1 Analysis of variance for the effect of spring constant and speed ratio on scraping loss

Source of

variation

Degrees of

freedom

Mean

square

Computed FSum of

squares

Replication

K

r

Kxr

Error

TotaI

7

4

4

16

48

74

0.916

407.364

266.125

61.037

24.743

760.'186

0.458

'101.841

66.53 1

3.81 5

0.51 5

0.889M

197.562'

129.964',

7.48-

Ns Not significant

' Significant at 1 % level
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The differentia[ rolter speed ratio contributes
to shear force that hetps in separation of [oosened
lac encrustation. Increase in shear force contributed
to better separation of lac encrustation resulting in
reduction in scraping toss. But, at very high
differential speed ratio, stippage increases and
separation is [ess. Thus, scraping loss increases. The
scraping loss was found to be minimum at r4=1.66
speed ratio at atI five different spring constants.

The ANOVA in Table 11 atso confirms that effect
of speed ratio on scraping loss is significant at 1%

levet. Scraping loss was minimum at spring constant
24.5 kg/cm and differentiat rotter speed ratio 1.66.

Capocity

On testing the machine fitted with spring of 24.5
kglcm spring constant and rolter differentiat speed
ratio 1 .66, the capacity was found to be 6 kglhr in Z
passes (-49kg/day). With traditional toots tike scraping
knife, one person scraps about 10-15 kg tac sticks in a
day. Thus, with the aid of the machine output increases
about 3 times. The scraping efficiency was 95% after
passing lac stick twice through the machine. lt means
5% lac encrustations goes atong with tac stick even
after [ac sticks are passed twice through the machine.
lf remaining lac encrustations are not scraped, it is
lost. Onty one person is required to operate the
machine. The machine is cheaper and simpte in
comparison with etectric motor operated tac-scraping-
cum-grading machine and it is in affordable range for
lac growing farmers. Further, it is operated manuatty
and does not require mechanical or electrical power
that makes machine suitabte for rural use. lt does not
need skitled labourer for operation and requires least
maintenance.

AD HOC RESEARCH SCHEME

Pilot study on forecasting of broodlac yield from
Butea monosperma (palas)

The second year crop (Baisakhi-cum-katki Z0OO-
2001) was raised on 1 10 trees of palas, simultaneously
at, Bilaspur, Purutia and Ranchi. The biometricat
characters were. the same as last year. The yietd of
broodtac per tree was taken as a dependent variable.
Based on correlation study, the yietd exptaining
characters were identified from the second year crop
data. For Bilaspur, height of tree canopy and
diameter, broodlac input, density of tiving female

insects (17-18, 41-42 and 48-49 week stage), tength
of setttement per shoot, number of shoots with tac
insect settlement per tree (41-42 week stage),
incidence of parasites (44-45 week stage) showed
significant [inear relation with yield of broodtac.

The broodlac input at the initiat stage of raising
lac cutture, alone explains 1B% variation in yietd
whereas living femate insect density at 17-1g week
stage exptains only 1 6%. The three significant
characters, viz., number of ,shoots with tac insect
culture, living femate density and tength of lac insect
settlement per shoot at 41-42 week of inocu[ation
exptained 67-72% variation in yietd as per regression
model devetoped for this purpose. At purulia atso,
similar type of resutt was obtained. Height of host
tree canopy, diameter and broodtac input were found
significantty linearty related with the yietd. Besides,
tength of settlement per shoot, and number of shoots
with lac insect were atso significantty correlated. The
number of petiotes with lac insect per shoot was an
additionaI parameter found to be significantty
associated with the yietd. Living female insect density
at 48-49 and 51-52 week stage was atso significantty
related with yietd as in the case of Bitaspur.

The broodtac input per tree atone exptained34%
variation in yietd. Upto 41-42 week stage, the number
of shoots with lac insect cutture and number of
petiotes with lac cutture per tree exptained onty 41-
44% variation in yietd. When att the significant
paramenters from an earty stage upto 41_42 week
stage were taken, 56% variation in yietd was
explained. The modeI includes number of shoots with
broodlac input, number of petiotes and density of
parasites. The parameters, which were found
significantty associated with yietd at an early stage,
are tree canopy height, diameter and broodtac input
for Ranchi district. The other significant characters
include length of setttement per shoot, number of
shoots with lac insect cutture (41-42 week stage),
incidence of parasitoids at44-45 week stage and tiving
femate density. At earty stage, the host trees, crown
height atone exptained25%variation in the yietd. The
number of shoots at41-4?week stage atone exptained
25% variation in yietd. There is improvement in R2

vatue further at [ater stage of ct-op growth.

The pooted data for two years for Bilaspur and
Purulia indicate 78% and 90% variation in brood lac
yietd respectivety upto 41-42 week stage, which
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correspond to 10-12 weeks before harvesting. The

modet is as fottows.

Bitasour: Y=-0.395 + 0.0463-8l + 0.062-SN

(+ 0.142) (+0.003)

Purutia: Y=-0.565 + 0.325.81 + 0.112*Pre + 0.070-SN

(*0.208) (+0.041 ) (+0.002)

Where Bl = Broodtac input per tree (kg). SN =

number of shoots with lac per tree; Pre = Incidence

of insect predators (no. /30 cm shoot).

The third year crop was raised during October
2001 on pruned trees at a[[ the three selected sites
(Bitaspur, Purulia and Ranchi).

RFRS, Balarampur

During the period under report, the foltowing
activities were carried out.

Research

1) Exptoratory trial for determining the rate of in-
ocutation on Flemingio semialato bushes and

other retated aspects.

2) The agfiani 2000-2001 crop under different ex-
periments was harvested and data regarding yietd

and yietd attributes were recorded and analysed.

3) Ber ptants within the office premises were pruned

for utitization during the next crop season.

4\ A new ptot consisting of approx 300 nos. of E

semialata ptants was estabtished for further ex-

oerimentation.

5) Regutar observations on the plant growth at-
tributes, mortatity of insects and other retated
aspects were carried out. Recommended insec-

ticidaI and fungicida[ sprays were carried out on

the lac crop.

6) ExperimentaI ptots were raised and maintained.

7) Aghani2001-2002 cropwas raised onE semialata
bushes and retated data were cottected.

Extension

1) An interview was given by Dr. 5. Ghosal on the
scientific methods of lac cuttivation to ETV. lt

was tetecast on 27th Sept. and 4th Nov. 2001

under the programme "Annadata".

2) Participated in the 'Sarada Meta', organised by

KVK, Kalyan at Purutia.

Others

Discussion was hetd with the officiats of West

Bengal Govt. District Administration, LDO etc.
regarding shifting of the station from Batarampur to
Purutia. SeveraI probabte sites were inspected within
Purulia District and assessed the probabitities of
estabtishing the station atong with office buitding and

farm area for demonstration etc.

RFRS, Dharamjaigarh

Dept. of Agricutture, Chhattisgarh has attocated

5 ha land at Bitaspur (Vittage Sakri, Patwari Hatka

No. 26, Tehsil - Takhatpur, Khasra No.34) for shifting
RFRS Dharamjaigarh. In this connection the District
Collector, Bitaspur has been requested by the Chief
Secretary and the Commissioner of Agricutture
Production (Chhattisgarh) for taking necessary action
for atlotment of the said land to lLRl, Ranchi.

The documents required have atready been
prepared by the Cotlector, Bitaspur and the needful
is being done for getting approval from the Secretary
Revenue, Raipur for handing over the land.

NATIONAL AGRIULTURAL TECHNOLOGY PROJECT
(NATP) ON PLANT B|OD|VERSTTY

An extensive survey of setected areas of
Jharkhand state was carried out during March 2002.

Three rare genotypes of lac host plant of Butea
monospermo (palas) were observed and cottected
from Keshdhari vitlage of Nawadih btock of Bokaro

district. Of the three genotypes cottected, one has

white ftowers, another yettow ftowers and the third
is unifotiate. The shoot cuttings/ suckers of those
trees have been coltected for estabtishment of
plantlets. Another lac host plant genotype of
Flemingia chhapar with broad leaf size has atso been

cottected from Parasnath hitts of Giridih district durins
the survey.
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LAC PROCESSING AND PRODUCT DEVELOPMENT

DEVELOPMENT OF VALUE-ADDED PRODUCTS (SEX
PHEROMONES, pcR, PoLYBLENDS) AND SURFACE
COATING MATERIALS FROM LAC RESIN

Synthesis of some bio-active compounds from
aleuritic acid

9-Hydroxy-A2 -nonenoic acid was synthesised
from 7-hydroxy heptana[ (one of the periodate
oxidation products of ateuritic acid) adopting simpte
reaction sequences.

Testing of 9-hydroxy-A2 -nonenoic acid and its
methyl ester was undertaken at lARl, New Dethi
againstthe freshty hatched second stage juvenites
of the root-knot nematode, lAeloidogyne incognito
at the concentrations of 1 000, 500, Z5O, 125 and 62.5
ppm after 24 hrs and 48 hrs exposure to the test
chemicats. Methyt ester of unsaturated acid showed
higher nematicidal activity than its corresponding acid
which could be observed from comparing percent
mortatity values of both the compounds at the above
mentioned dose levets.

Exptoratory experiments carried out on in vitro
shoot tip culture of E macrophyila using a pGR

anatogue (10-carboxy methyt - 2 decenoic acid)
synthesised from aleuritic acid of lac resin showed

Table 12 Characteristics of CANLAC lacquer formulations A001 and D001

an auxin-tike activity of the compound at low
concentration.

Development of lac varnish for wood, metal

Two she[tac-based varnish compositions (MSV 001
and l45V 005) were devetoped, using a non-spirit
sotvent system. Besides, the compositions also contain
an acceterator (in MSV 001) or a synthetic resin (in
MSV 005) to improve upon the fitm properties. Both
the compositions not onty compared favourabty with
poputar commerciatones, but were atso found superior
to, particutarly in respect of drying time. The varnishes
were prepared on large scate and sent to M/s piditite
Co. and recentty transferred the process knowhow of
MSV 005 to an entrepreneur from Kerala.

In continuation of the work reported eartier, two
more can [acquer compositions viz., CANLAC AOO\
and CANLAC DOOI were further improved as regards
to acid resistance and gtoss. The compositions were
based on different synthetic resins and dewaxed lac
in non-spirit solvent medium. The tacquers were sent
to M/s Synthetic & Polymer Industries, Ahmedabad,
for evaluation. The characteristics of the can lacquers
are shown in Table 12.

Product Code CANLAC AOO1 CANLAC DOO1

Stoving schedute

Finish (unpigmented)

Viscosity (sec.) by F.C. 4

Ftash point

Dry fitm thickness (p)

Dry fitm weight

Ftexibitity (doubte fotd)

Adhesion (Cross cut adhesion test)

Scratch hardness

lmpact resistance

Gtoss

Acetone rub test

Acid resistance test

Sutphur resistance test

Test for shetf-tife (6 months)

20 min/200 oC

Attractive "gotd" finish

'1 3.9

>27 0C

16

8 glmz

Passes

.5%

.1 500 g

Passes

100%

Passes

Passes

Passes

Passes

20 min/200 oC

Attractive "gotd" finish

21.02

,27 nC

16

10 g lml

Passes

<5%

<1500 g

Passes

100%

Passes

Passes

Passes

Passes
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uTtLrsATtoN oF BY-PRODUCTS (LAC DYE, WAX,

REFUSE LAC) OF LAC TNDUSTRIES FOR FOOD GRADE

LAC DYE, VARNISHES LACqUER AND BONDING

MATERIAL FOR PARTICLE BOARD

Varnish composition based on aleuritic acid free
gummy mass

The properties of the high therma[ resistant
insutating varnish based on gummy mass, a synthetic
resin and commonty used sotvents were reported
earlier.

The varnish was supptied to a [oca[ consumer

for evatuation. The performance of the varnish has

been reported to be very good when apptied on the
coits of a 220 kW 6.6 kV etectric.motor.

ln order to find out further utilization of the
gummy mass, arl attempt was made to utitize the
above mentioned baking-type insutating varnish for
preparing laminated fibre-gtass reinforced sheets
(FRP) by hand lay-up technique and curing by baking

at etevated temperature. The sheets did not possess

good mechanical properties (Tabte 13). The sheets

were atso found to absorb moisture on storage and

become flexibte.

Success was however, achieved in using gummy

mass (10%) as an extender for the potyester resin
generatty used for preparing fibre-gtass reinforced
sheets by hand lay-up technique, curing at room

temperature and using needte type fibre-glass mats.

The sheets possess good mechanicat properties (Tabte

11) when compared with those prepared using baking

type varnish. The mechanical properties were
evatuated through CIPEI Lucknow. The arc resistance

of the gummy mass based sheets (111 sec) was found

to be better than those prepared with potyester resin

alone (93 sec), which might have arisen due to the
presence of water motecutes, if any, white preparing
gummy mass. Gummy mass was found to disperse

evenly within the polymer matrix.

Study on resistance of the FRP sheets, prepared

by cotd curing towards various chemicats, was atso

investigated. Gummy mass based FRP sheets showed

resistance towards water, transformer oi[, kerosene

oit. These were found to remain unaffected up to
seven days when dipped in acetic acid (25%), NH.CI

(5%), brine sotution, HCt (10%), acetone (10%), ethyt

atcohol (50%\. The sheets, howeve6 were not resistant

towards atcohots.

Therma[ resistance of the sheets was found to
be 1580C, which was intermediate between those of
gummy mass and potyester resin (1800C). lt is

expected that gummy mass, being cheap (Rs 40lkg),
witl reduce the cost of the final products.

Water absorption (after 24 hrs immersion in
water) was found to be 0.41% for FRP sheets
containing potyester and 10% gummy mass. Water
absorption after immersion in boiting water (for 30

min) was found to be 0.51%. Gummy mass-free
potyester resin based FRP sheets, however, absorbs

onty 0.08% water under simitar tests. Use of gummy

mass more than 10% resulted in tackiness in the
finished product untess prepared carefutly.

Rheologicol study of gummy mass

The study was made for characterisation of
gummy mass. The viscosity of gummy mass at 350C

was found to be 150 PaS, as determined with the
help of a Cone and Plate Haake Rheometer. The yietd
point (which is the minimum force required for ftow)
was determined to be 105 Pa.

Gummy mass was atso characterized by the meas-
urement of specific heat.

Development of lac wax based formulations

A few emutsion compositions were prepared by

increasing the sotid content upto 25%. These
emutsions. which were stable at room conditions.
were tested on mango and capsicum for their
effectiveness in enhancing the shetf-tife of these
materials kept at ambient conditions.

Futty matured, unripe mangoes (CY. Dusheri)were
coated with three different emutsion formutations (T,,

T2, T3) by spraying. Properties tike physiotogical loss

in weight and the changes in firmness, titrabte acidity,
total solubte sotid content and the organoteptic
characteristics of the coated as wetl as uncoated
control samples were determined periodicatty
throughout the storage period (Tabte 14).

Wax treatment was found to be effective in
preventing the weight [oss and maintaining the
firmness of the fruits. Minimum weight toss and
maximum vatue of firmness were found in the samptes

coated with emutsion T.. Coated fruits atso showed

less variation in acidity, total sugar and total sotubte
sotid content. Based on sensory evaluation and weight
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loss, an extended [ife of 8 -10 days was found in case
of mango samptes coated with emutsion T,.

In another experiment, capsicums were coated
with these emulsions by directty dipping and then
stored at ambient conditions (15-20"C, 40-60% RH).
Weight [oss, changes in a ascorbic acid content and
sensory qualities were compared with non-coated
samptes during the storage period. Shetf-tife of the
coated samptes was found to be extended by 3 days
as determined by sensory evatuation and the extent
of weight [oss.

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

As per suggestions of Staff Research Councit
(SRC), the refuse lacs namety, molamma, machine
made passewa and kiri were tried separately for
making medium density particte boards from orhor
(Cojanus cajon) stick particles. Molomma is obtained
at the time of washing [ac white passewa and kiri are
obtained during the preparation of machine-made
she[[ac. Particte boards of 12 mm thickness were

Table I 3 Characteristics of fibre glass reinforced sheets prepared in absence or in presence of gummy mass

Characteristics FRP based on polyester

resin alone curing in the
cold

FRP based on polyester

resrn + gummy mass

curing in the cold

FRP based on gummy

mass based baking-type
of varnish

Tensile strength

(kgf/cmz)

Tensile modutus

(kgf/cmz)

Ftexural strength
(kgflcm,)

FtexuraI modulus

(kgf/cm'z)

lzod impact strength (kg

cm/cm of notch)

Arc resistance (sec)

586

1 7,680

953

37,016

73

9l

463.5

18,947

880

48,643

,70

111

99.1

7,818

35,2

25

'Since the gummy mass based baking type varnish yietds ftexibte fitms, ftexurat parameters were not determined.

Table 14 Effect of different emulsion coating formulations on physico-chemicals qualities of mangoes (CV. Dusheri) during storage (20-30"c, 70-90% RH)

Storage Period

(Days)

Physiological loss in weight (%)

cT,T2T3
Firmness (no.)

cT,T2Trc
Acidity (%)

T1 T2 T3

I nitiaI

4

8

12

16

20

6.4

14.6

17.6

18.3

25

16

15.7

13.8

12.5

0.16

0.07

0.8

0.32

0.2.1

0.08

0.05

0.03

0.3

0. 18

0.06

0.04

0.03

0.26

0.11

0.07

0.04

0,02

o

16

5.6 6.6

8.7

10.7 13.8

12 15

11.5 16

18 26 27

12.5 17 .5 15.5

- 15.7 16

- 14.2 14.5

- 13.5 ,13.5

Storage Period

(Days)

Total soluble solid ('BX)

Tl Tz Tl

Total Sugar(%)

T1 T2

Sensory score (out of 10)

Ti Tz TrTr

Initiat

4

8

1Z

lo

20

'19.8

17.2

18

16.4

to.L

16.5

'18

12.2

13

13.7

15.2

1 5.5

8.5

7.5

4.5

7

8

8.5

7.5

6

8.5

17 16.8

16.6 16.4

17.2 17

17.5 17.2

20 18.8

- 6.36

14 13.2

15.5 13.5

13 15

14.7 19.7

16.5 16

6.6 7.2

6.7 8

t I.)

5 5,5

ff

16

14



lLRl Annual Report 2001-2002 21

prepared using varying percentage of the above
materiats (17%, 15%, 20% and 30%) as binders. As

expected, the density and impact strength of particte
boards were found to increase with the increasing
percentage of binder. Particle board made using
machine-made kiri showed comparativety lower
impact strength due to the presence of [arge amount
of impurities. The impurities in the above materials
were atso seen to affect adversety the texture of the
particte boards. Hence, experiments were carried out
to prepare particle boards using molamma and
machine made kiri separatety in combination with
phenol-formaldehyde (PF) resin. Different proportions
of molamma and machine made kiri were mixed with
PF resin separatety such as 30:70, 40:60,50:50, 60:40
and 80:20. Particte boards were made with the above
binder compositions keeping the binder levelas 12%.

The ratios upto 60:40 of molammo and PF resin white
50:50 of machine made kiri and PF resin were found
to be satisfactory.

Surface lamination of particle boards was
successfutty carried out with generaI purpose
potyester resin using chopped gtass fibre mat and
surface mat as reinforcing materiats. TiO, and ZnO

were used with potyester resin to give opaque surface
fi nish.

Further work to make particte boards conforming
to lS specifications is in progress.

Mechanisation of bhatta process for production
of shellac/button lac

During the period under report, work was
initiated for fabrication of the machine designed last
year. Three different designed chambers were
fabricated for different operations which are
performed in bhotta process. These are Main Heating
Zone, Kiri Tone and Product Zone for performing
different operations like melting of seedlac, kiri
remova[ and product formation respectivety. The
overall size (L x B x H) of this machine is 170 x57 x
125 cm3. The designed hot air blower system of 2kW
capacity was fabricated and fitted with the main
chamber at scraper end of the machine. A

recircutation duct of size (14 x 15 cm2) was fabricated
and fitted in the suction line of the machine with
provision of different suction opening of duct
controtled by a flow control knob. The main heating
chamber of the machine was tested for 1-2 hr. of

running time for determining the temperature rise
in case of bare surfaces of chamber. The maximum
temperature was found to be 100"C near scraper, by
controtting air flow passage of duct, which is designed
as the maximum value. For squeezing of bag and
scraping of motten materiaI from bag, designed
scraping mechanism of inner diameter 11 cm and
outer diameter 25 cm has been fabricated.

A separate squeezing mechanism for removal
of kiri in the kiri chamber has been fabricated and
fitted in the kiri chamber. Further, work of fabrication
of removal system of sheltac and button lac is in
progress.

Ad hoc Research Scheme : Polyblends of shellac
with synthetic resins/polymers-formulation,
characterisation and application studies

The study was initiated with the fotlowing
objectives : (a) to identify potymers with which btends
of she[tac can be prepared, (b) to devetop artifacts
based on she[tac and suitable resins/potymers having
improved properties compared to shettac especiatty,
with regard to therma[ resistance and ftexibitity for
utilisation in etectric insutation, (c) to identify
polymers for which shetlac can be used as an extender
and (d) to recommend fietds of appticbtion of shellac
and the polymer.

Hi gh t he r mo I r esi stan t, baki ng- type i nsu lati n g vo r ni s h

A simpte method has been developed for the
first time for manufacture of several shettac based
high thermaI resistant baking-type insulating
varnishes. The method invotves simpte blending of
solutions of shettac and one or more synthetic resin
(syn1, syn2) in suitabte solvent system. The varnishes
possess att the basic requirements for an insutating
varnish as per lS:10026-1982. The fitms of the
varnishes possess high dietectric strength in air (65-
100 kV/mm) and this property does not deteriorate
much even after immersion in water (60-85 kV/mm)
for 24 hrs. The fitms of the varnishes are ftexible
(thus reducing the chance of peeting off from the
substrate, unlike brittte shettac fitms) and possessed

thermat resistance (measured up to) 230-2500C
(compared to 65-750C of she[[ac).

The process of manufacture has been perfected
up to semi-pilot scale i.e., 20 kg (about 22.2 [itres)
per batch. The present process of manufacture of
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shettac-based baking-type insulating varnish is
extremely simple as compared to the eartier method
of preparation invotving cooking of shetlac in drying
oiI at elevated temperature (2900C) for an extended
period of time. Even unskitled entrepreneurs can
adopt the process of manufacture and no large
machinery or investment is needed.

The performances of the varnishes have been
found to be satisfactory when apptied on the coits of
electric motors (750 kW 6.6 kV 3.3 kV400 H.P.). Thus
the varnishes witl be useful for apptication on the
coits of etectric motors, transformers and
manufacture of laminated products etc.

The above information is in addition to the
previous knowtedge that shettac undergoes curing in
the cotd with butytated metamine formatdehyde,
butytated urea formatdehyde and epoxy resin. In atl
the cases, however, such high thermal resistance and
ftexibte fitms could not be obtained from the cured
oroducts.

Surface and volume resistivity vatues of baking
type of varnishes (measured at 500 V DC) were found
to be higher than those of ordinary shellac based
varnish, indicating better insutation property of the
formers.

The synthetic resins used in the study do not
possess resistance towards tracking (syn1) and
transformer oit (syn2). The fitms of the btends with
shettac, however, show increased resistance towards
tracking and transformer oit. Thus, shellac can be
used along with these synthetic resins for imparting
these properties for the latter indicating that sheltac
can be used as extender for the above resins.

It is now confirmed that curing between shellac
and two synthetic resins (syn1 and syn2) is possibte

in cold btending. Subsequent baking of fitms, leads
to improvement in the properties of sheltac especiatty,
dielectric strength, ftexibitity of fitms, thermat
resistance and resistance to water. Thus. atl the three
weaknesses of shettac i.e., brittteness of fitms, low
thermal and water resistance coutd be overcome for
the first time in a singte formutation.

Coating of sole plates of electric irons

One of the varnish compositions (ShO5XB) can
be used for coating of aluminium atloy based sote

ptates of etectric irons. Coating has been found to
remain unaffected up to 18 months of domestic use.
Process of coating in this case is very economicat (Rs

10-15 for two coats) and simpter compared to PTFE

based sote plates. Recoating can be done easily
domesticatty, if necessary.

External coating on cook-wares

Pretiminary testing has been reported to be
satisfactory by M/s TTK Prestige Ltd., Bangalore for
externa[ coating of cook-wares, carried out with the
high thermaI resistant shettac based insulating
varnishes supptied to them. Rigorous testing is under
progress.

Manufacture of lominated mica paper sheets

The varnish composition 5h05XB has been found
to be suitabte for manufacture of laminated mica
paper sheets as reported by M/s MMTC Ltd., Koderma.
The firm has shown interest for the transfer of the
technology of manufacture of the varnish. The varnish
was tested for manufacture of [aminated mica paper
sheets, which are currentty imported.

The varnish composition (Sh05XB) can also be
used for providing a decorative coating on atuminium
foits, which, in turn, can be used for packaging.

Fi b re - glass rei nforced she e ts

Baking type of varnishes were used for preparing
laminated fibre-glass reinforced sheets by hand tay-
up technique and baking at etevated temperature.
The fina[ product yietded a decorative finish. The
sheets possessed good mechanicaI properties as

tested through CIPEI Lucknow.

Shettac can be used as fitter/extender atong with
the synthetic resin based sheet moutding composition
(SMC) for manufacture of fibre-gtass (FRP) or jute
reinforced (JRP) sheets by hand [ay-up technique and
curing in the cold. Shettac containing (10%) FRP sheets
possessed better mechanicaI properties compared to
shetlac-free synthetic resin based sheets.

Since, sheltac is known to absorb u.v. rays,
she[lac containing sheets possess an extra advantage
that these wit[ not require any additionaI treatment
for making u.v. resistant.
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Fig. 2 Plywood lominoted with shellac-based formulotion

Coating on plywood

Shettac containing sheet m6utding compound,

for the fjrst time, has been used for coating
(taminating) on ptywood. The coating provides visuatty

appeating glossy finish simitar to that of 'sunmica'

type of finish (Fig. 2). The advantage of this type of
finish over that of 'sunmica', is that this type of
coating wi[[ not be removed due to weathering like
'sunmica', if not properly adhered to on plywood.

Transf e r of ' technology

Transferred the technology of preparation of
taminated fibre-gtass reinforced sheets employing the

baking type of varnish ShAKDB by hand tay-up

technique, baking at elevated temperature and atso

by cold curing to an entrepreneur.

Seedtac/sticktac and otd shetlac can be used atso

as an extender for the synthetic polyester resin used

as sheet motding compound. The therma[ resistance

obtained (168"C) in the case of moutded sheets was

found to be intermediate between that of natural
resin shettac (65-75"C) and the synthetic potyester

resin (180'C) based sheets. This suggests possibte

chemical reaction between the reactive groups of
shettac and the potyester resin.

Sheltac can also be used as an extender for
bisphenol and isophthatate potyster resins as sheet

moutding compound, as use of shettac atong with
these synthetic resins did not deteriorate their
chemical resistance properties (Tabte 15). Further,

since these synthetic resins are costtier than shettac,

the use of the natural resin may reduce the cost of

the finat product. Thus, shettac possesses potentia[
for use as an extender atong with those of the
mentioned synthetic resins.

Mett-viscosity of shettac was determined, for the
first time, using a modern instrument i.e., a Haake

cone and ptate Rheometer. The stuby atso has

provided information, for the first time, about the
yietd and thixotropy vatues of sheItac. The mett
viscosity of shellac at 1000C was found to be 283 PaS,

and the yietd point (minimum force required for flow)
was obtained22T Pa. The Ftow parameters have atso

been determined for the first time for shettac-based

varnishes.

Studies were atso conducted on shettac-free and

shetlac-containing potyester, isophthatate potyester

and bisphenol potyester resins. The study reveated

significant change in viscosity of shettac (10%-30%)

containing polyester resins (fittered).

Technology Mission on Cotton

Mini Mission (fu\ME-1) "Evaluation of location-
specific IPM modutes for ecofriendty and sustainabte

cotton production"

The project has been taken up with the
objectives :

a) To synthesise pheromone compounds of cotton
bottworm for their eventual use in IPM strate-
gies

b) To carry out quatitative and quantitative studies
for pheromones in commerciatty avaitabte for-
mulations (in cottaboration with BARC, Trombay)

c) To provide genuine samptes of boltworm phero-

mone components for vatidation and for muta-

tion of IPM strategies by other co-operating cen-

tres to the extent possibte.

As per technical programme, literature survey
for the synthesis of the foltowing pheromones of
cotton pests were compteted.

1. Z-(9)-Hexadecenal

7. Z-(11)-Hexadecenal

3. Z-(11)-Octadecenal

4. E,E-(10,12)-HexadecadienaI
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Table 1 5 Resistance to different chemicals of various fibre-glass sheets with and without shellac

Polyester

(general

grade resin)

Polyester+

shellac

lsophthalic

polyester

restn

lsophthalic

polyester +

shellac

Bisphenol

polyester

restn

Bisphenol

polyester +

she llac

Water

H2S04

(s0%)

HNor (50%)

Acetic acid

(s0%)

HCr (10%)

Chromic

acid (1 0%)

Acetone (10%)

NaoH (10%)

Methanot

( 1 00%)

Ethanot

(50%)

KMn0,

(25%l

Transformer

0rt

Kerosene oiI

NaCt

(Saturated)

No effect

Surface turns

light brown

after 96 hrs

Surface stafts

to tight yettow

colour after 24 hrs

Surface becomes

rough after

48 hrs

No effect up

ot 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

5urface takes

cotour of KMnOo

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

Surface turns

[ight brown

after 96 hrs

Surface starts

yettowing

after 24 hrs

Surface becomes

rough after

96 hrs

No effect up

to 192 hrs

No effect up

to 7 days

No effect up

to 7 days

Sotution changes

to [ight brown

after 3 days

So[ution turns

tight yettow

after 48 hrs

Surface turns

yettow after

74 hrs

Surface takes

cotour of KMnQ

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

Surface turns

yettow after

72 hrs '

No effect up to

7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

Surface takes

cotour of KMnQ

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

Stight turbidity

in acid after

7 days

Surface turns

yettow after

72 hrs

No effect up to

7 days

No effect up

to 7 days

No effect up

to 7 days

No effectup

to 7 days

Solution changes

to yettow cotour

after 7 days

No effect up

to 7 days

Surface turns

tight yettow

after 4 days

Surface takes

colour of K'Mn0o

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

Surface turns

darker after

77 hrs

No effect up to

7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

Surface takes

cotour of K'MnOo

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect

No effect up

to 7 days

5urface turns

stightty darker

after 72 hrs

Colour of the

acid changes to

tight yettow

after 7 days

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days

Sotution changes

to light brown in

colour after Tdays

No effect up

to 7 days

Surface turns

stight darker

after 4 days

Surface takes

cotour of K'MnOo

after 24 hrs

No effect up

to 7 days

No effect up

to 7 days

No effect up

to 7 days
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Syntheses of these pheromones are expected to
serve for evaluation against the pests: Heliothis
ormigera, Earias vitella and E. insulano for the
Cooperating Centres. Reaction sequences were
devetoped for eventual synthesis of the above
pheromones, using aleuritic acid (a components acid
of [ac) as wetl as other starting materiats as reported
in [iterature.

Pretiminary reactions were carried out regarding
conversion of threo to erythro aleuritic acid,
conversion to methyI ester, chromatogiaphic
separations etc. before initiating actual synthesis of
the pheromones.

Product Demonstration Unit

The unit was established in August 2000. The
fol[owing products were prepared during the
period:

A proposa[ for erection of new pitot ptants and
renovation of existing pitot ptants for lac dye,
bleached [ac, [ac wax extraction aleuritic acid,
melfolac and water sotubte lac was prepared and
submitted.

Three schemes for pitot plant production of
dewaxed lac, bteached lac and ateuritic acid were
prepared and submitted as per request received from
Jharkhand State Cooperative Lac Marketing and
Procurement Federation Ltd., Ranchi

(i) Lac dye

(ii) Lac dye

(iii) Metfotac

(iv) Dewaxed bteached lac

(v) Water solubte lac

(vi) Hydrotysed lac

(vii) Seed lac

(viii) Ateuritic acid (crude)

160 g (dye content - 80%)

1 .1 kg (dye content - 74%)

21 ttrs.

2.25 kg

77.5 kg

0.3 kg

9.2 kg

0.3 kg

\
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REVOLVING FUND SCHEME

BALANCE SHEET

(Aprit 2001 - March, 2002)

Fund Received from ICAR in (November 1996) Rs. 6,70,000

EXPENDITURE (Rs,) INCoME (Rs.)

Items Amount ltems

Labour

Watch & ward

Other ltems

Gross profit

Less Workers share and

establishment charges 2001 -02

57,480.00 Sate of broodlac (kusmi)

15,300.00 Sale of broodtac (rangeeni)

16,081.00 Sale of sticktac

Sale of synthetic net

Arrears payment of broodlac

2,29,410.00
r,L

9,750.00

26,635.00

7,950.00

13,000.00

Total : 2,85,645.00Totat: 88,861.00

Rs. 1,96,784.00

(-) 19,670.00

Net Profit 1,77,114

Description of Reserve Growth during 2001-02

Items

Surplus Captiat refunded to

ICAR

Workers share & estabtishment

charges for 2000-01

Misc. Expenditure

Withdrawats Opening Balance for 2001-02

5,00,000.00 Deposited Net Profit

4,730.00 Other income

100.00

Total 5,04,830.00

Ctosing Balance for 2001-2002

8,18,185.00

1,77 ,114.00

52,740.00

Total 10,48,039.00

5,43,209.00
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TRANSFER OF TECHNOLOGY

Training Programme for farmers and housewives

The institute conducts one-week training
programme with special emphasis on "Scientific
Method of Lac Culture." This programme mainty

covers tac cuttivation, processing at farm [eve[ and

utitisation of lac at vi[[age [eve[. A tota[ of 396 farmers

from different States participated in this programme.

A summary of this programme conducted during the
year is given in Tabte 16.

Training Programme for Undergraduates

A total of 79 B.Sc. (Ag.) students from Cottege

of Agricutture, BHU and Attahabad Ag. Institute
attended "One-week training on lac cuttivation,
processing and uses."

One-day Orientation Programme

This programme is aimed at educating the lac

farmers and suggesting remedial measures of their
probtems. A total of 309 farmers in 11 batches
received training under this programme. A summary

of this programme is given in Tabte 17.

Exposure Progrhmme

A total of 836 farmers in 20 batches sponsored

through various NGOs visited the institute Museum

and ptantation; they were exptained about lac

cuttivation, processing and lac based products as

detaited in Table 17.

One-day programme on [ac cuttivation was

organised for 136 post-graduate/graduate students

in 3 batches from various colteges and universities
(Tabte 17).

Field Education Programme

This programme was organised at 11 ptaces in

Jharkhand and one each at Andhra Pradesh and

Madhya Pradesh. A total of 1184 persons were
benefited from this programme (Tabte 1B).

On-Farm Training

This programme was organised in coltaboration
with other organisations in the states of Orissa,
Chhattisgarh, M.P. and A.P. (Tabte 19).

Demonstration on Lac Cultivation

Demonstrations of pruning technique, use of 60

mesh synthetic net bag for inoclulation of host trees,
removal of used-up broodtac sticks (bundles in net
bag) and spraying of fungicide/ insecticides, were
carried out on 30 and 100 trees of palas in Jhatda,

Purulia (W.B.) and Kharsidag vi[[age of Ranchi district,
respectivety.

Lac Process/Prod uct-Demonstration Program me

A total of seven entrepreneurs were imparted
training on the preparation of bleached [ac, [ac dye,

lac processing, spirittess varnish, etc. as given in Tabte 20.

Consultancy on Lac Cultivation

Consuttancy was provided to "Society for
Etimination of Rura[ Poverty" for introducing lac

cultivation in Aditabad district of Andhra Pradesh.

Two experts from the institute visited many areas in

Representatives from lls Liny Chem. lndustry undergoing
training on insulating varnish

Sfudents from BHU, Voranasi ot lnstitute Plontotion
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the district along with officiats of Dplp (District
Poverty Initiative Project). The report was submitted
to SERP, Hyderabad. The survey reveated that there
is immense scope of lac cultivation in the district. A
large number of palas trees are tying unexptoited in

most of the areas. The vittagers know very tittte about
lac. Atthough tac is being cottected in a very sma[[
quantity, there is lot of potentiat for increasing the
economic benefit through introduction of Iac
cultivation on [arger scate.

Table 16 One-week Training Programme on lac culture and other aspect

Sponsoring

0rganization
Nominating 0rganization Period No. of

Participants

Farmers

TRIFED, Ranchi

TSRD5, Jamshedpur

Gramin Vikas Trust,

Ranchi

Forest Dept., Ranchi

Nav Bharat Jagriti

Kendra, Murhu (Ranchi)

Jharkhand Govt.

ECRECSOCULIS,

Ranchi

Jharkhand Govt.

ECREC50CULI5, Ranchi

Jharkhand Govt.

Forest Dept., Seoni

U ndergroduotes i n Agri cu lture

Coltege of Ag. BHU, Varanasi

& Attahabad Ag. Inst.

(B.Sc. Ag. Students)

At{ahabad Ag. Inst.

(B.Sc. Ag. Students)

Alternative for India

Devetoprnent (AlD), Arki, Ranchi

TSRD5, Jamshedpur

Gramin Vikas Trust, Ranchi

Forest Dept. Ranchi

Nav Bharat Jagriti Kendra,

Murhu

TUDA'

cvs'
VARDAN-

ECRECSOCULIS

cvs

ECRECSOCULIS

VARDAN

Forest Dept., Seoni

19-24 Feb.

26 Feb to 3 Mar.

20-25 Aug.

19-24 Mar.

3-7 Dec.

26-31 Mar.

16-21 Aprit

23-28 Aprit

30 Aprit to 5 May

28 May to 2 June

27 Aug to 1 Sept.

3-8 Sept.

10-1 5 Sept.

24-29 Sept.

24-29 Sept.

1-6 0ct.

1-6 oct.

10-15 Dec.

'15 Oct. to 20 Dec.

Total

4-8 June

1 5-20 Oct.

Total

Grand Total

JO

12

'10

1aIL

09

19

??

26

6l

10

.28

23

10

27

11

z2

07

16

20

396

59

20

79

475

o TUDA'Tribal Humanity Devetopment Activity, cvs : chakriya vikas sansthan, vARDAN : Votuntary Action for Research Devetopment and Networking
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Table 17 One-day Training Programme on lac culture and related aspects

Beneficiary Sponsoring 0rganization No. of batches No. of

participants

Orientotion Proqromme

Students

Exposure Programme

R.K. Mission, Ranchi

Nav Bharat Jagriti Kendra, Ranchi

SPAR, Ranchi

lFFC0, Jamshedpur

Agri Gotd Project, Hazaribag

Agricutture Trg. Centre, Ranchi

Total

St. Cotumbas Cotlege, Hazaribag

YMCA, Ranchi

X|55, Ranchi

Total

Society for Rural Industriatization, Ranchi

R. K. Mission, Ranchi

Gramin Vikas Trust, Ranchi

5t. Gabriat, Hazaribag

Munda Development Community, Ranchi

Total

Grand Total

o

1

1

1

1

1

11

1

1

1

3

1Z

5

1

I

1

20

34

223

22

20

20

'15

09

309

44

20

72

136

462

740

20

70

44

836

1781

Table '18 Field education on lac cultivation

District/Block Venue/Village Collaborating agency No, of
participants

Jharkhand Simdega/

Bano

Ranchi / Khijri

Ranchi/Taimara

5imdega /Tethaitanger

Ranchi

Ranchi / Raniya

Ranchi/Raniya

Ranchi/Khijri

Ranchi/ Khunti

Ranchi/Torpa

Gumta/Patkot

Aditabad

Chandan

Bagicha

Sarengtoti

Burudih

Kurpani

Taimara

Torpa

Torpa

Huridag

Karpadiya

Lohajimi & Jari

Bajra

Aditabad

Support for Sustainable Society

-do-

AgricutturaI Trg. Centre

Parvatiya Durgam Siksha Vikas

Sahbagita Vikas

Forest Dept. Ranchi

swa-Shakti (JWDA)

PRADAN

Swa-Shakti (JWDA)

Jan Uthan Kendra

PRADAN

PRADAN

DPIP

Total

300

60

60

400

70

81

22

25

26

25

80

1184

Andhra Pradesh
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Table 19 On-farm training programme

State District/Block Venue/Village Collaborating agency No. of participants

0rissa

C hhattisgarh

Madhya

Pradesh

Andh ra

Pradesh

Batasore

Mayurbhanj

Korba

Raigarh

Seoni

Mandta

Aditabad

Notapara

Derakochi

Bhaisawa & Jhalnoda

Jobi

Barghat

Takhatkhurd

Sahajani, Bamini,

Bichia & 5 other

vr Itages

Dasnapurgudi

Keslapur

Utnoor

Kishore Chandrapur Lac

IndustriaI Co-operative Society

-00-

Vishnu Shettac, Shakti

-do-

Fnrpcf Dpnf (anni

TRIFED, M.P

Dist. Poverty Initiative

Project (DPIP)

-do-

-do-

100

25

25

15

15

150

70

125

25

TotaI 500

Table 20 Details of transfer of knowhows of lac-based processes/products

Sponsored by Duration Topic

Mr. Samrr Ray

Mr. M.L. Das

Mr. D.N. Agarwal

Mr. Amit Kr, Roy

Mr. Gautam Datta

Mr. Pau[ Abraham

Mr. Pau[ Abraham

Mr. Vijay Kr. Chhaparia

M/s Society for Rurat

Industnatisation, Ranchi

M/s Eastern Chemofarb Pvt.

Ltd., Purutia

M/s D. Manohar Lal Sheltac

Pvt. Ltd., Sakti

Shellac Export Promotion

Councit, Kokata

M/s Liny Chem. Industry

Kerata

M/s Liny Chem, Industry,

Kerata

5etf

29.06.01 to'10.06.01

02.07.0'1 to 10.07.01

25.09.01 to 04.10.01

07.11.01 to 17.11.01

07.11.01 to 08.'11.01

08.1 1 .01

29.11.01

Processing of tac

Regular and dewaxed

bteached Iac

Lac dye

Testing and Anatysis of lac and

Iac products

Spiritles varnish

Air-drying type insutating

varnish (SHA 64)

FRP sheet based on synthetic resin

& shettac / baking type

insutating varnish

Technology transfer through MoU

Technotogies for manufacture of "Hand
Operated Rotler Type Lac Scraper" and "Tree pruner"
were transferred to M/s NationaI Enterprises,
Anciltary Industria[ Area, Hatia, Ranchi - 834003
through MoU.

Solving of Industrial Problems

A problem relating to properties of gravure ink
for pharmaceuticaI industry posed by a private

company was solved by quatity optmization of shettac.

Farmer Adoption Programme

Work has been intiated for the imolementation
of the Farmer Adoption Programme in 31 vittages of
Murhu, Arki, Angara, Bundu blocks of Ranchi district
encompassing6T3 farmers. Data on the lac host ptant
hotdings and current status of [aC production and host
plant utitization have been cottected to start the lac
crop demonstrations from baisokhi 2001-02 crop
onwards.
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PUBLICITY

Participation in Exhibitions and Kisan lielas :

The institute participated in 17 exhibitions/ kisan melos in Jharkhand, Dethi, Chhattisgarh and West
Bengal and distributed literature on lac cuttivation and utitization.

Exhibitions on lac and lac technologies : exhibits on lac were put up during the fottowing special on-
farm training programmes organized by the institute.

Table 21 Participation in Kisan melos and exhibitions

Event & Venue Organized by

3-7 .1 .2001 Agrivision 2001 , lARl, New Dethi Indian Science Congress, Kolkata

1-3.2.2001 Annual Kisan mela, Getatsud, Ranchi Divyayan KVK, R.K. Mission, Ranchi

10.2.2001 Kison melo, S.S. High School, Sitti INDAL, Chotamuri

3-4.3.7001 Kisan mela, Ghatotand, Hazaribag Tata Steet Rural Development Society,

Jamshedpur

5-6.3.2001 Kison mela, BAU Campus, Kanke Birsa Agricuttural University, Kanke

17.3.2001 Rurat Exhibition, Bano Support for Sustainabte Society, Gumta

26.3.2001 Annual SHG Meet, Angara Rural Technology park, Angara

29.3.2001 Annual Kisan Meta, Kendra, Ranchi Gramin Vikas Trust, Ranchi

30.5.2001 Kison mela, vittage Kurpani, Tethaita- sahbhagita Vikas, simdega
ngar Block, Simedga District

23-24.7.2001 Training-cum-exhibition, Sisai, Akhil Bhartiya Sajal Sharadha Somudayik
Mandar Btock Vikos Somiti

6-7; 14-15 Training-cum-exhibition, Centre Swashakti Project by Jharkhand Women
21-22.9.2001 for women Development, Torpa Development society

15-19.10.2001 Farmer training-cum-exhibition, TRIFED, Bhopat/Mandta
Mandta, Madhya Pradesh

2-3.11.2001 Training-cum-exhibition, Hurindag, Nav Bharat Jagriti Kendra, Ranchi
Ranchi

7.11.2001 Training-cum-exhibition, Torpa PRADAN, Ranchi

14-27.11.2001 India International Trade Fair, llTF Authority, New Delhi
Pragati Maidan, New Dethi

22.12.2001 One-day exhibition, Patandu, Ranchi HARp. patandu
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PUBLICATIONS

Research papers

Jaiswat, A.K., Bhattacharya, A., Sushi[,S.N. and
Kumar, P. (2001) Incidence of lac associated in-
sect fauna in a few lac growing areas of Orissa, J.
Appl. Zool. Res., 12 (2) : 75-77

Prasad, N., Pandey S. K., and Agarwal, S. C.

(2001) Scope of mechanisation in lac production,
At A, 32 (21, 65-67.

Prasad, N., Kumar, K.K. Pandey, S. K. And Bhagat,
M.L. (2000) Status of mechanisation and scope
of improvement making seedlac, Agric. Engg. To-

day,34 (3),70-74.

Singh, B.P., Ghosal, S., Kumar, P., Srivastava, S.C.

and Choudhary, S.G. (2001) Effect of fertilizer
levets on plant growth and biomass production
in Acacia ouriculaeformis, lndion J. Forestry, 24
(1\ :38-42

Singh, B.P. (2001 ) Effect of plant densities and
fertitizer levels on plant growth and lac yietd of
Acacia ouriculaef ormis (Benth) A. cunn.
(Akoshmani), lndian J. Forestry, 24 (2) : 166-
170

Singh, B.P. (2001) Effect of [ac muds from yard
manure and inorganic fertilizers on growth and
yietd of rice (Oryze sativa L.) Agric. Sci. Digest,
21 (1),21-24.

Yadav, 5.K., Mishra, Y.D., Singh, B.P. and Kumari
P. (2000) Leaf area estimation of Flemingia
semialata Roxb., by [inear regression, Agri. Sci.
Digest,20 (4\ :234 -237

Popular article

o Prasad, N., Bhagat, M.L., Pandey, S. K. and
Kuma6 K.K. (2001\ Iokh ki kheti - kuch upoyogi
yontro (Hindi), Kheti, 54 (1), 29-31 .

Papers presented at Seminar / Symposia

o Giri, S.K., Prasad, N. and Kumar, K.K. (2001) Lac

wax based emulsion coating to extend post har-
vest [ife of mangoes in XXXVI Annual convention

of ISAE at llf, Kharagpur during 28-30 January
2001.

o Prasad, N., Kumar, K.K., Pandey, S.K. and Bhagat,
M.L., Design and development of hand operated
roller type lac scraper in the 35th Annual Con-
vention of |SAE hetd at O.U.A.T., Bhabaneswar
during 22-24 January 2001.

o Prasad, N., Kumar, K.K. and Jaiswat, A.K., En-

ergy requirement in lac cuttivation, in the Na-
tional Workshop on Energy and Environment Man-
agement hetd at CIAE, Bhopat, M.P. during B-9

Juty 2001.

o Ramani R., Kumar K.K. and Kumar P. (2001) Use

of lac and lac host ptants in medicine- the past,
the present and the future in "Nationa[ sympo-
sium on Advances in Production Technotogy and
use of Medicinal and Aromatic Ptants" hetd at
BAU, Ranchi 14-15 Dec., 2001.

o Ramani, R., Sharma, K.K. and Sarkar, P.C. (2001)
Networking villages for Agricuttural Information
exchange in Seminar on "Growth of Jharkhand
with the hetp of lT" during 14th June, 2001.

o Sushit, 5.N., Bhattacharya, A. and Kumar, K.K.
(2001) lmpact assessment of exotic egg parasi-
toids against lepidopterous predators of tac in-
sect, Kerrio locco (Kerr) under field condition - a
first approach, in Proceedings of symposium on
"Biological based pest management for quatity
crop protection in the current mittennium', hetd
at P.A.U., Ludhiana, 18-19th Juty 2001 , p72.

Publications of the Institute

Lakh ki kheti : kab, kyon, kaise (in Hindi), a book-
[et, 24pp

Hosto- chalit lakh chhilne ki mochine (in Hindi),
a booktet, 4pp

Krishaker sevoi sotat tatpar : Bhortiya Lakho
Anusonthan Sonsthon (in Bangta), 4pp

Jahan choh tahon lah (in Nagpuri), a booklet,
14pp
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Lakh ki kheti : Sawal kisanon ke jawab
visheshogyon ke (in Hindi), a booklet, 40pp

Profite of some recently developed shellac-based

anti-tracking insutating varnishes, a teaftet, 2pp

Rajbhasha rashmi, a booktet in Hindi, 18pp

lLRl Newsletter, Oct.-Dec. 2000, Jan-Mar 2001,

Apr-Jun 2001, Juty-Sept. 2001, 4pp

Patent filed through ADG, (lPR), ICAR

1. A method for preparing anti-tracking air-drying

type shettac based insutating varnish

- D. N. Goswami

[Application No. 254/ DEL| 2001 dated 07.03.2001 ]

2. A method for preparing baking type high ther-
mal and water resistant anti-tracking insulating
varnish based on modified shettac

D. N. Goswami, K. Mahto, P.C. Jha and D.D.

Singh

[Applicotion No. 255 / DEL| 2001 dated 07.03.2001 ]

o

o
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LIST OF APPROVED ON-GOING PROJECTS
1' Evaluation and improvement of lac crop management practices under integrated agro-forestry sys-

' To evotve management practices of kusmi loc production on ber
' Bio-rationa[ approaches for management of pests of tac insects and host ptants
' Management of important [ac hosts under agro-forestry system for kusmi lac production
' Management of akashmani (Acacia auriculaeformis) for lac cuttivatron. Nutrient management in soit for maximixing tac yietd

' Management of Fremingia semiarota for sustainabte tac
irrigation

production under different crop geometry and

' cottection, maintenance, conservation and evatuation of tac insects and host ptants and their geneticimprovement

3' 
i"ff,':ililL:t;:Ht-"dded 

products (sex pheromones, pGR, polybtends) and surface coating ma-

Synthesis of some bio-active compounds from ateuritic acid
Development of [ac varnish for wood and metal lacquers for food packaging

Utilisation of by-products (lac dye, wax, refuse lac) of lac industry for food grade lac dye, varnishes/lacquer and bonding materialfor particle board

' Varnish composition based on ateuritic acid-free gummy mass
Devetopment of lac wax based formulations
Use of refused laclby-products/modified tac for making particte board/composite from various agro-wastes
Mechanisation of bhatto process

Transfer of technology to farmers and entrepreneurs through training, demonstration, consultancy,information service and quality certification
. Mechanisation of [ac cultivation operations
. Pubtication and pubticity activities
' current status, technotogy assessment, product promotion and probtems of lac industries
' Training, demonstration, extension education and information service on lac cutture, processing andproduct development

' Potyblends of sheltac with synthetic resins/potymers - formutation, characterisation and apptication studies' Pitot study on forecasting of broodlac yietd from palas (Butea monosperma)
Revolving Fund Scheme

' Production of quality broodlac on kusurn and palos at different agro-ctimatic regions

a

a

4.

a

a

5.

NATP Proiects

' Technotogy Mission on cotton :Evatuation of location specific lpM modutes for eco-friendty and sustainabtecotton production
. Nationa[ Agricuttural Technology project on plant biodiversitv
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PARTICIPATION OF SCIENTISTS IN SEMINAR, SYMPOSIUM, WORKSHOB
TRAINING, ETC.

35

Attended by the Director

2-8 Jan. 2001 Indian Science Congress, New
Dethi.

4-5 Mar. 2001 National Symposium on "Em-
powerment of Women in Agricul-
ture" held at R.A.U., Pusa,
Samastipur, Bihar and presented
a Paper.

21-24 May 2001 Detivered a lecture on Lac Cut-
ture in Summer School at RAU,

Pusa Samastipu6 Bihar.

26 June 2001 Workshop at BAU, Kanke, Ranchi

8-9 Juty 2001 Workshop on Energy and Envi-
ronment Management hetd at
CIRCOI Mumbai.

23-25 July 2001 Directors' Conference at ICAR,

New Dethi.

Attended by Scientists

o Dr. N. Prasad, Scientist participated in 35th An-
nual Convention of Indian Society of Agricultura[
Engineers hetd at O.U.A.T.,,Bhubaneswar during
22-24 January 2001.

o Sri S. K. Giri, Scientist, attended XXXVI annual
convention of ISAE at llT Kharagpur during 28-30
January 2001.

o Dr. P. C. Sarkar, Dr. S. N. Sushit, Dr. N. Prasad,

Shri S. K. Pandey, Scientists and Shri D. Ganguly,
T.O., attended a training program " Computer
Apptications : Internet, Web design, Networking
and MS Project" from 19 February - 1 March 2001

at MECON Computer Academy, Ranchi.

o Dr. P. C. Sarkar, Scientist, attended Nationa[
Workshop on evaluation of [ocation specific IPM

modules for eco-friendly and sustainable cotton
production at NCIPM, New Delhi, 7-8 March, 2001.

o Dr. P. Kumar, Head, LPD & CCPI, NATP (PB) at-
tended Nationa[ Workshop on National Agricut-
tural Technology Project on Plant Biodiversity
under Jaivigyan National Science & Technotogy

Mission on Conservation of Agro Biodiversity
(P.G. R. ) at NBPGR, New Delhi, 1B-20 Apri[, 2001 .

Dr. D. N. Goswami, Principal Scientist and Dr. A.
K. Jaiswal attended Annual Workshop of AICRP

at CIPHET Ludhiana during 16-19 May 2001 for
presentation of progress of their respective
Adhoc Research Schemes.

Dr. S.N. Sushil, Scientist participated in Sympo-
sium on "Biological based pest management for
quatity crop protection in the current mi[[en-
nium" hetd at P.A.U., Ludhiana, 18-19 Juty 2001.

Shri G. Singh, Sr. Scientist participated in a work-
shop on "Bagwani avam krishi phaslon ka
bazaronmuhk utpadan" at HARP, Ranchi 28-29
Juty 2001.

Dr. P. C. Sarkar, Scientist attended ICAR spon-
sored " Training on IPR and WTO to NARS scien-
tists" during 5-7 September 2001 at llSR,
Lucknow.

Sri G. Singh, Sr. Scientist participated in "Na-
tional Level Training Programme on Command
Area Development Programme with specia[ em-
phasis on worabondi" organized by WIPRO, New
Delhi and Horticutture and Agro forestry Research
Programme at HARP, Palandu, 13-19 September
2001.

Dr. N. Prasad, Scientist, Attended training on
'Computer aided design of farm machinery'
organised by computer Aided Design Cett, Cen-
traI Institute of AgriculturaI Engineering, Bhopat
under DST, New Dethi, SERC visiting Feltowship
(1999\ programme f rom 74 September to 22 De-
cember 2001.

Sri D. Saha, Scientist, participated in a two day
workshop on 'Bio-informatics and its application,
organised by the Department of Biotechnology,
l.l.T., Kharagpur during 28-29 September 2001.

Dr. K. K. Sharma and Dr. P. C. Sarkar, Scientists
attended a Refresher Course on "lnformation
Technotogy in Agriculture", 3-23 December 2001
at NAARM, Hyderabad.
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PROMOTION OF LAC CULTIVATION IN NEH REGTON

Dr. K. K. Kumar, Director and Dr. A.
Bhattacharya, Pr. 5c. visited NEH region during June
2001 and hetd discussions with the officiats of
TRIFED (NE), Guwahati, Institute of Rain and Moist
Deciduous Forests Research, Jorhat, Entomology
Department of Assam Agricuttural University, Jorhat
and Defence Research Laboratory Tezpur regarding
promotion of lac cuttivation in the re'gion. A
questionnaire was atso formulated for cottection
of basic information regarding lac in the region.

A detaited programme regarding lac
cuttivation in Kokrajhar area was worked out along
with Sri K. Basumatary, Advisor of Assam Tribat

Marketing and Manufacturing Co-operative Society,
an NGO in association with Trifed. Accordingl.y,
about 50 kg. of kusmi broodtac was transported
form the Institute during Juty for inocutation on
ber trees at Kokrajhar. Shri M. L. Ravidas, T-4 visited
Kokrajhar and supervised the inocutation
operations and demonstrated the pruning of host
ptants.

As a fottow up action, the scientists of RARS,
Shittongani (under Assam Agric. Univ.) have
initiated cottection of basic information on lac
cuttivation. Necessary titerature and information
have been supptied from the Institute.
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IMPORTANT COMMITTEES

Research Advisory Committee

The Seventh Meeting of the Research Advisory
Committee of the Institute was hetd on March 22-23,
2001. The fottowing members were present:

Dr. B.L. Amla Chairman
Former-Director
CFTRI, Mysore

Dr. R.P. Kachru Member
Assistant Director-Generat (PE)

ICAR, New Dethi

Dr. K.K. Kumar Member
Director
lLRl. Ranchi

Dr. N. Krishnamurthy Member
Retd. Deputy Director
& Head Organic Coatings
and Polymers Division
llCT, Hyderabad

Prof. D.R.C. Bakhetia Member
Retd. Senior Entomologist
& Ex-Head Dept. of Entomotogy
Punjab AgriculturaI University
Ludhiana

Dr. M. Yaseen Member
Retd. Deputy Director & Head

Organic Coatings & Polymers

Division, llCI Hyderabad

Sri R.L. Sharma Member
Managing Director
Tajna Shettac (P) Ltd., Khunti, Ranchi

Mr. Madhu Agarwal
Secretary Maharashtra Rajya

Lah Utpadak & Chapra

Nirmata Sangh, Gondia

Sri R. Ramani
PrincipaI Scientist, TOT Division
lLRl, Ranchi

Member-
secretary

In his wetcome address, Dr K.K. Kumar, Director,
lLRl hightighted the achievements of the institute,
during preceding year. Dr. R.P. Kachru, ADG(PE), in
his introductory remarks emphasized the need for
strengthening the partnership with the industries to
take up research in need-based areas.

The Member-Secretary Mr R. Ramani. presented
the action taken reports on the recommendations of
the previous RAC Meeting (Feb 3-4, 2000), received
from various Divisions. The committee carefutty
reviewed them and made specific suggestions for
further improvement.

The progress made by the three major divisions
of the institute was then reviewed.

An interaction session was held by the
committee with the scientists of the Institute.
Etaborate discussions were hetd about progress and
problems of various projects of the division. The
committee members gave specific suggestions for
improvement of output under various projects of the
lnstitute.

The observations made in the conctuding session

of the meeting summarized betow:

o Efforts shoutd be made to ensure that the prod-

ucts and processes devetoped in the institute
were reteased to the industry with remunera-
tive returns. He a'tso appeated for improvement
in the functioning of the Fietd Research Stations.

o lt was fett that the institute had devetoped a

number of products, but there appeared to be
some limitations in taking them out in the mar-
ket. The importance of good leadership was atso
stressed upon.

o Work shoutd be taken up to improve the eco-
nomics of lac cuttivation.

Member
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. Facility shoutd be created for preparation of
ateuritic acid in targe (pitot ptant) scate.

o Various organic reactions may be exptoited us-
ing ateuritic acid as starting materiat.

. The product purity of synthesized/isotated com-
pounds shoutd be done employing latest tech-
niques.

o Technotogy profite shoutd be prepared for prod-
ucts developed. There shoutd be internat evalu-
ation by TOT Division.

o The institute shoutd aim at giving at least one
technotogy per year.

o The institute shoutd develop strong interaction
with those industries, which are witting to coop-
erate with the institute.

o About 10% of the library budget shoutd be spent
on purchase of useful reference books.

o The institute should contact supptiers of chemi-
cats like Sigma, Atdrich etc. and work towards an
arrangement for marketing of fine chemicats [ike
ateuritic acid prepared by the Institute. This coutd
lead to impressive revenue generation as we[t.

. Forecasting modets should be based on database
on fietd biotogy of the lac insect, its hosts and the
seasonal fluctuations in the lac harvest in reta-
tion to the biotic as well as abiotic factors. which
have additive and substractive effects.

As the meeting was conctuding one of the
Committee, Shri R. Ramani, Member-secretary
expressed his contentment over his experience with
a[[ the meetings hetd titt then and the affectionate
cooperation given by each and every member of the
Committee. He expressed his happiness over futl
presence of the Committee in at[ the meetings except
the first one, in which Dr Krishnamurthy coutd not
come due to some unavoidabte reasons. He reiterated
that the RAC not only gave directions to the Institute
but also helped in several ways to buitd up confidence
among the scientists. He expressed his gratitude to
atl the members and everyone associated with the
functioning of the RAC. The meeting was then
formatty conctuded.

I nstitute Management Committee

The 31st meeting of the Institute Management
Committee has held at the Institute during 8-9

February 2002. The fottowing memoers were
present:

Dr. K. K. Kumar Chairman
Director. lLRl

Dr. R. P. Kachru,
ADG (PE), ICAR, New Dethi

Dr. G.5. Dubey,

Dean (PG), BAU, Ranchi

Shri Krishnan Mishra,
SociaI Worker. Ranchi

Dr. J. B. Tomar Member
ln-charge, NBPGR Station, Ranchi

Dr. P.C. Gupta Member
Head, Div. of LP & PD

lLRl, Ranchi

Sri G. Singh

Sr. Sc., lLRl, Ranchi

Sri A Rastogi,
Admin. Officer, lLRl, Ranchi

Member

Member
Secretary

In the beginning, the members mourned the
death of thousands in the disastrous earthouake on
26.01.2001 in Gujarat.

Dr. K. K. Kumar, Chairman welcomed att the
members of the newty constituted lMC. Dr. Dubey
and Mr. Mishra expressed their happiness for giving
them opportunity to serve the Institute.

Director, lLRl reported the salient research
achievements of the Institute during August ZOOZ -

Feb. 2001 . lt was reported that the Institute had
organised a National symposium on ,,Lac in New
Mittennium" on20-21Sept. 2002, which was attended
by more than 150 delegates from the states of Bihar,
Jharkhand, Orissa, West Bengal, Kerala, Dethi and
M.P. During the period, a revenue of Rs. 92,793/-
was earned through several training programmes for
unemployed youth, students, farmers etc.

Dr. Kachru, ADG(PE) also wetcomed the new
members of the lMC. He requested to start working
in formulation of X Ptan for the Institute which
requires to be prepared with vision and pragmatic
outtook for future.

The Proceedings of the 30th meeting of the tMC
who approved. The action taken on the proceedings
of the 30th meeting of the IMC was reviewed.

Rl Annual Report 2001-2002

Member

Member

Member
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The progress of research work carried out under
different Divisions/Sections of the Institute, as we[[
as work done under different Adhoc Research and

revolving fund schemes, work done in NEH region was

atso reviewed.

The Committee atso considered various
proposats pertaining to normal functioning of the
Institute. The Committee atso approved purchase of
few equipments for the Institute.

Xfrll Meeting

The 32nd meeting of the Institute management
committee was held at the Institute on 19th July,

2002. The foltowing members were present :

Institute had organised a one-day "Krishak Sammetan"
which was inaugurated by the State Chief Minister,
Sri Babulal Marandi. the Sammetan was a grand

success and it was attended by more than 1000 tac
farmers. The proceedings of the 31st meeting of the
Management Committee were read out and adopted.

The IMC members appreciated the efforts of the
State Govt. to cottaborate with lLRl, for poputarising
lac cultivation and related technotogies in the state.
Progress made in different research projects of the
Institute, Ad-hoc reserch Schemes., Revotving Fund

Scheme, work done in the NEH region was discussed.

' The Committee members agreed in principte for
construction of a 'Kisan hostet' to be funded by

Jharkhand Govt., The necessary approval was given.

Approval was given for shifting the RFRS from
Balarampur to Purutia (West Bengat) and from
Dharamjaigarh to Bitaspuri Chhattisgarh. The
members recommended that a setf contained
proposal may be submitted to the Councit. Dr. K.K.
Kumar Director, first exptained the position prevailing
in both the Stations.

The Meeting ended at 5.45 p.m. after vote of
thanks to a[[ the IMC members for their. contributions.

XXlll Meeting

The 33rd Meeting of the Institute Management
Committee was hetd on 28.11.2001 at the Institute.
The fottowing members were present.

Dr. K. K. Kumar

Director, lLRl

Dr. R. P. Kachru,
ADG (PE), ICAR, New Dethi

Dr. G.S. Dubey,

Dean (PG), BAU, Ranchi

Sri C.B.N. Hansda

Joint Director, Industries
(Textite), DRl, Ranchi

Sri Batbir Ram, IAS

Director, CSSI, Kolkata, W.B.

Sri K. Mishra

Pandra, Ranchi

Chairman

Member

Member

Member

Member

Member

Dr. K. K. Kumar

Director, lLRl

Dr. R. P. Kachru,
ADG (PE), ICAR, New Delhi

Sri C.B.N. Hansda

Joint Director, Industries
(Textile), DRl, Ranchi

Dr. G.S. Dubey,

Dean (PG), BAU, Ranchi

Sri Krishnan Mishra,

Socia[ Worker. Ranchi

Dr. J. B. Tomar

In-charge, NBPGR Station, Ranchi

Dr. P.C. Gupta
Head, Div. of LP & PD

lLRl. Ranchi

Sri S. Satyanarayan
F&AO, ClCFRl, Barrackpore
West Bengat.

Dr. D. N. Goswami
P.S., lLRl, Ranchi

Sri G. Singh

Sr. 5c., lLRl, Ranchi

Sri A Rastogi,

Admin Officer, lLRl, Ranchi

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member
Secretary

In the beginning, Dr. Kumar, Director, lLRl
presented the research achievements made during
the period. The members were apprised that the
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Dr. P. Kumar
Head, LPD, lLRl

Dr. N. Prasad

P.S., LP&PD division, lLRl

Sri R. Ramani

P.S., TOT division, lLRl

Sri A Rastogi,

Admin Officer, lLRl

Member

Member

Member

Member
Secretary

In the beginning Director, lLRl welcomed the
newly nominated member of the Committee. Director
also requested members to offer vatuabte
suggestions/guidetines for the Xth Ptan proposal for
the Institute which is under preparation. The
Chairman, presented the salient research
achievements made in different research projects at
the Institute. He informed the IMC that the
technotogies have been transferred for manufacturing
of scraping machines, tree pruners on charge and
royatty basis and two compositions of spiritless
varnishes on one time charge basis. Technologies of
lac dye and dewaxed lac have also been transferred
during the period under report.

The Institute atso organised a four days training
programme on Medicinal and Aromatic plants
sponsored by CIAMP, Lucknow. The lnstitute earned
Rs. 17.0 [akh under resource generation against the
target of Rs. 12,00 takh for 2001-2002.

Dr. R. P. Kachru wetcomed new members of the
Committee. The members expressed their concern
over erratic price ftuctuation of lac resutting into
decrease in demand/supply of lac based products.
Shri B. Ram, Director, CSSI stressed upon the need to
organise a forum of Institutions tike lLRl, exporters
and R&D oriented personnel for boosting up lac
production, processing and marketing issues. He
promised atl support from the West Bengal
Government. The members approved the Xth Plan
proposals submitted by the Institute after discussion.
llvlM approved hotding of 2-3 "Kisan Metas" in a year.

llAC meeting in progress

Proposal for two borewetls for drinking water was
atso approved.

Proceedings of the 32nd Meeting was adopted
after discussion and action report on the
recommendation of 32nd Meeting was reviewed.

The progress made under different research
projects of the Institute was discussed.

The Committee approved the Budget proposat,
RE for 2001-2002 and BE f or 2002-2003 (Ptan and Non-
ptan).

The Committee suggested to prepare poticy
paper, regarding burning probtems of tac marketing.
It was also suggested to make budgetary provision
for working towards increasing internal consumption.

STAFF RESEARCH COUNCTL (SRC)

SRC meetings were hetd on 15-16 March, 2001
and 15-16 November, 2001 under the Chairmanship
of Dr. K.K. Kumar, Director of the Institute. The
progress made in research projects was presented
by Project Leaders and was thoroughty discussed. The
progress made in different adhoc research schemes
and revolving fund was also discussed.

Director informed that the Institute has been
identified as a support centre as a part of the overatl
" Technotogy Mission on Cotton" at CICR, Nagpur.
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EXTENSION RESEARCH

Survey of Lac Growing Areas of West Bengal

The socio-economic data cottected from 274

farmers belonging to 12 vittages of 3 btocks namety,

Khatra of Bankura and Jhatda and Baghmundi of Purutia

districts respectivety. The average hotding sizes of lac

host trees kusum, ber and polas in these areas are

1 .1 , 5.1 3 and 41 ; in terms of host trees utilised for tac

cuttivation, the figures are, however, 44 and 48 percent

respectivety. The percentage share of income from
different professions are lac - 21.5%, agricutture -
59.5%, forest produce - 8%, horticuttural crops - 6%,

cattte, pigs and pouttry - 5%.

Survey of Lac-farmers

A survey was carried out to identify the probtems

of lac growers. The importance of problem was

identified by two approaches (i) by assessing the
number of growers facing each probtem and (ii) by

giving grades to each problem and ultimately the
overatl ratings of each problem. The problems faced

by the lac growers, betonging to sixty-three vittages

of eight btocks and four districts namety, Ranchi, East

Singhbhum, Saraiketa and Gumla in Jharkhand state
shown below :

Problem Priority
rating

Lack of technica[ knowtedge of lac
cuttivation

Damage by lac insect predators and

other enemy insects

Marketing of produce

Mortality of lac insect culture due to
high temperature in summer

Dearth of capital, drying of lac insect
infested shoots

Fetting of broodtac sticks from tree
by rats

Lac crop mortatity on Schleichera
oleoso (kusum) in rainy season

Spider net on tree resutting in lac
crawlers trapping and peeling of
bark of Z. mauritiano shoot by rats

Attack of termites on shoots and

trunks, damage of lac encrustations
by woodpeckers, kusmi lac insect
mortality due to setf-cotonisation

Damage of lac crop during
thunderstorm

32%

27%

73%

22%

18%

16%

13%

11%

8%

6%

Crop mortality during fog

Shortage of broodtac

Destruction of lac by ants

Theft of broodlac and mature crop

Lack of information on market price
of lac

Crop mortatity, if rain occurs after
intense heat in summer. (Non-remu

nerative price)

Destruction of [ac encrustation and

fetting of broodtac sticks on ground

by squirrets

Mortality of lac insects in Dec. /
Jan. on Zizyphus mauritiona (ber)

A few problems are widespread over a large
area whereas others are localised in soecific areas

only.

Current Status Technology Assessment, Product
Promotion and Problem of Lac lndustries

During the period under report, a survey work
was continued and few lac processing units at Khunti,
Bundu and Purulia were visited to find out the current
status of lac industries and their problems.

Khunti

At present, four factories are in operation. TotaI
annuaI production is about 33 thousand tonnes
(seedtac, shettac, button lac), 90% of which are
exported and onty 10% are consumed internatty.

90%

83%

61%

54%

49%

44%

42%

37%
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Bundu

There are 20 factories, out of which onty 16 are
in-working condition. The totat annual production is
1.15 thousand tonnes (shettac, seedlac, button tac)
only. Mostty they are consumed internatty and only a
minor part is exported. Some industries are interested
in the production of [ac dye and bteached tac.

Purulia

One industry is engaged in producing dewaxed

decolourised [ac, ateuritic acid and varnish. The totat
annual production is 12 tonnes only.

Probtems sotved

The probtems, faced by a firm manufacturing
bleached lac, were solved through appropriate
guidance. They were related to presence of spirit_
insolubles and colouration in the product. Both coutd
be tackled based on the suggestions given by the
reports from the institute.
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EVENTS ORGANISED

Annual Lac Kisan Mela

The Annual Kisan Melo was organized on
February 15, zAU with a view to promote lac
cuttivation and to show Iatest Iac production
technologies. The l4ela was inaugurated by Shri Ram

Tahal Choudhary, Hon'ble Member of Partiament and
presided over by Swami Shashankanand ji, Secretary
of Ramkrishna Mission Ashram, Ranchi. Farmers were
atso shown around the institute Ptantation and
Museum to make them aware of the latest
technotogies devetoped by the institute. Screening
of educational video fitms on lac was atso arranged
in the lecture hatt of the institute. Later, a Kisan
Goshthi was organised in the institute wherein the
queries of the farmers regarding lac, horticutture and
sericutture were answered by experts from different
institutions. Nearty 500 farmers from various parts
of Jharkhand participated in the Mela. The event was
covered widety by the locaI media inctuding AIR which
carried a 20 minute feature on the lAelo-

Lakh Krishak Sammelan

A one-day 'Lokh Krishak Sammelon' (Lac
Growers' Meet) sponsored by Tribat Wetfare
Department of Jharkhand Government was organized
on June 11, 2001 at the Institute premises. The
Sammelan was inaugurated by Shri BabutatMarandi,
Honourabte Chief Minister of Jharkhand and presided
over by Shri Arjun Munda, Wetfare Minister of the
State. Dr. Anwar Alam, DDG (Engg.), ICAR was the
Guest of Honour on this occasion. State Forest &

Inaugural Ceremony (from left to right) :

Shri Bobulol ltarandi (CtA), Shri Arjun l4undo,
Shri Yamuno Singh (ltins.) and Dr. K. K. Kurnar (Director)

Environment Minister, Shri Yamuna Singh and
Agricutture Minister Shri D. D. Kushwaha atso graced
the occasion. The Sammetan also marked the
launching of 'Lac Growers' Adoption Programme'
Futty sponsored by the Tribat Wetfare Department of
the State Govt. and to be executed by the lLRl with
the co-operation of NGOs. Wetcoming the
distinguished guests Dr. K. K. Kumar, Director of the
Institute expressed his gratitude to the State Govt.
especiatty, Tribat Wetfare Department for initiating
steps to promote lac cuttivation in the State. He also
briefed the audience about the activities and
achievements of the institute. Acknowtedging the
importance of lac in tribal-economy Dr. A. Atam, DDG

(Engg.) said that keeping in view of the importance
of lac, the CounciI regcognizes the contribution made
by the lLRl. He said that ICAR was ready to estabtish
Krishi Vigyan Kendras in Jharkhand in cotlaboration

Dr. Anwar AIam, DDG (Engg.), ICAR receiving the cheque
for Farmer Adoption Progromme

Shri R. T. Choudhary, MP inaugurating the lAela
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with the State Government. He said that his is a first
major initiative taken by State Govt. with lLRl to

.promote lac cutture in the State. He said that this
marked the beginning of a new partnership which is
a good sign.

Hon. Chief Minister Shri Babulal Marandi, in his
inaugural address stressed on co-ordination of Forest,
Agricutture, lndustry and Tribal Wetfare Departments
of the State with Indian Lac Research Institute of
betterment of the tac growers. He exhorted the
scientists to work on need-based research catering
to the [oca[ probtems. Referring to the eco-friendty
nature, he hoped that demand for lac woutd increase
in the future. He responded favourabte to the
proposal of opening Krishi Vigyan Kendra in the State
and assured a[[ possible hetpi from the Govt. He also
handed over a cheque of Rs. 20 takhs provided by
Tribal Welfare Department to the Institute for the
Farmer Adoption Programme to be imptemented in
four vittage ctusters of Ranchi District.

Forest and Environment Minister Shri Yamuna
Singh expressed Commitment of his ministry in
promoting lac-cultivators. He instructed the officials
of his Ministry to give importance to lac-host ptants
in afforestation programme to be undertaken by the
department. He also appeated to the scientists of
the Institute to visit the farmers' fields more
frequentty and to provide the latest information on
scientific methods of tac cuttivation in the local
language. Shri D. D. Kushwaha, Agricutture Minister
stressed upon the farmers to integrate lac cuttivation
with agricutture for better returns. Reacting to the
demand of abolition of agricutture marketing tax on
lac, he totd that it was the legacy of the undivided
Bihar and department would consider the demand
sympatheticatty.

White detivering his presidential address, Shri
Arjun Munda, Wetfare Minister assured that his
Ministry would continue to strive for economic
uptiftment of the farmers. Sponsorship of [ac-growers
adoption progfamme is only the beginning of the
events to be unfotded in the future. He dectared that
his department plans to buitd a Hostetin lLRl for [ac-
growers.

Two extension pubtications, viz., 'Johon Chah
Tahan Lah (in Nagpuri) and 'Lokh Ki Kheti : Sawol
Kisanon ke Jawab Visheshagyon ke' (in Hindi) were
reteased by the Chief Minister. Shri A. C. Ranjan,

Agriculture Secretary; Shri J. B. Tubid, Industry
Secretary; Shri A. K. Singh, Director (lndustries); Shri
R.M. Vaidya, General Manager, TRIFED; Managing
Directo6 BISCOLAMF. Besides scientists of the Institute
and sister organisations were also present on the
occasion. Ms. Raj Bata Verma, Tribal Wetfare
Commissioner conducted the proceedings of the
Sammetan. More than 1000 farmers were present in
the Meet. A number of NGOs particutarty, Xavier
Institute of Social Service, Ranchi; Chakriya Vikas
Sansthan, Ormanjhi; VARDAN, Ranchi and TUDA,
Namkum participated actively in making the
programme a success; the other NGOs inctuded INDAL,

Parvatiya Durgam Shiksha Vikas and Adim Jati Sewa
Mandat; The Chief Minister atso planted a sapting of
kusum at the Institute Plantation and visited the
Museum of the Institute to apprise himsetf about lac,
its processing and apptication. Participating farmers
were shown around the Institute ptantation and
Museum to make them famitiar with he latest
technologies of lac cuttivation and to motivate them
to take lac cuttivation on commerciaI scale, Extension
literature on latest technotogies and equipment
devetoped by the Institute was distributed free to att
the farmers.

Workshop on Medicinaland Aromatic Plants

Jharkhand is one of the richest havens of
biodiversity in the country. Schotars had atways been
harping on about the exp[oitation of medicinat ptant
weatth in the region. As an initiative in this direction,
a regiona[ workshop on "Production and processing
of Viabte Medicinal and Aromatic Ptants" under the
Skitl-cum-Technotogy Upgradation Programme was

Shri Samresh Singh, lAin. of S&T, Jharkhand Govt.,
oddressing the audi ence
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organized jointty by Centra[ Institute of Medicinat and

Aromatic Ptants, Lucknow and the Institute under the
sponsorship of SlDBl, Patna. The four-day workshop
started on 20th Septembe6 the 77th Foundation Day

of the Institute. More than 44 participants of the
region benefitted from the workshop.

The inauguration of the workshop was done by

Hon. Minister of science and Technotogy, Jharkhand
Govt., Shri Samresh Singh. Shri L.C.C.N. Shahdeo.

Vice -Chanceltor of Ranchi University was present as

Guest of Honour.

White appreciating the subject chosen for
training, Shri Samresh Singh emphasized the need to
demonstrate the actua[ procedure invotved so that
participants can translate ideas to entrepreneurship.
He totd that the Jharkhand Govt., has started
cuttivation of aromatic and medical plants in 150

acres of land.

Guest of honour, Dr. L.C.C.N. Shahdeo, VC,

Ranchi University acknowledged lack of direction for
devetopment of ruratindustries in the newty created
state.

Dr. K.K. Kumar, Director, lLRl co-sponsor of the
programme in his wetcome address totd that Jharkhand

state has got vast potential and ctimate of the area is
suitabte for cuttivation of medicina[ plants.

Deputy Director of CIAMB Dr. A. K. Singh viewed
that exptoiting the potentiaI of aromatic and
medicinaI plants would lead to creation of
emptoyment opportunities in the State. He totd that
more than 3000 such ptants have been identified
which are suitabte for Jharkhand. Shri B. K. Bose,

Deputy General Manager of SlDBl, the sponsor of the
training programme said that there was need to bring
Financial Institutions and entrepreneurs ctoser.

The training programme Covered production
technotogies of oiI from lemongrass, patmarosa,
citronetla, vetiver, mint, rose basit, chamomite and
geranium; production technotogies of ambrette seed,

ashwagandha, pyrethrum, mulethi, katmegh, senna.
It atso inctuded purification, waste management,
marketing, quatity control and emerging trends.
Demonstrations of planting and distittation techniques
were atso arranged. The concluding ceremony was
graced by Shri M. K. Mondat, Secretary (Agricutture),
Govt. of Jharkhand who praised the efforts of CIMAP

and lLRl for organizing such a workshop at an

opportune juncture for the devetopment of
Jharkhand. He assured a[[ the possible support from
the State Govt. to the entrepreneurs witting to take
initiative in this direction.

lLRl-lndustry Interface

An lLRl-lndustry Interface was organized on

December 12, 2001, to discuss about the problems
retated to marketing of lac with the representatives
from lac industry. Representative from the lac
industry as we[[ as those from marketing and
promotionatagencies participated in the meeting. lt
was pointed out in the meeting that there is an

increased emphasis on natural and biodegradabte
products in the wortd market; the lac industry shoutd

reatize this and respond accordingly. The processing

units were encouraged to adopt universaI
standardization of lac and its products. Strategies
for deating with the probtems retated to marketing
of lac were discussed. Detiberations were atso hetd

on the modatities for achieving a favourabte
environment for sustenance and growth of this unique
commodity. lt was cautioned that faiture to maintain
a heatthy market woutd lead to erosion of even the
existing market.

Deliberations during
ILRI - lndustry lnterface
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DISTI NGU ISH ED VISITORS

The Lac Museum was visited by 2430 persons
inctuding 1627 f armers,52l students and 282 persons
from atl walks of tife.

His Excellency Shri Prabhat Kumar, Governor, Jhorkhond ot
lnstitute Plontation

HE. Shri Prabhat Kumar, Governor of Jharkhand
visited the Institute on 30th January. He took keen
interest in the research and extension activities of
the Institute. Addressing the scientists of the
Institute, he stressed upon the need for integration
of lac cutture with other cropping systems for
sustainable tribal devetopment and preservation of
the ecosystem. He atso impressed upon the need for
strengthening lac-based cottage industries as wetl as
product refinement and diversification for better
returns. He assured the support of the State
Government for promotion of lac in the region.

Padma Bhushan Dr. R. S. Paroda, DG, ICAR and
Secretary DARE, Ministry of Agriculture visited the
Institute on May 9. He press started the drip irrigation
system at the Institute Ptantation. He atso launched
the web site of lLRl and released two publications,
composed and printed at in-house facility of the
Institute. Dr. Paroda underlined the importance of
lac to the country and the newly formed Jharkhand.
He said that scientists would also be abte to [earn
from the farmers, which woutd help them in refining
the technotogies. He atso wanted the Institute to
ensure adequate adoption of technologies devetoped
by the Institute on lac cultivation and utiization. The
fottowing were the other distinguished visitors during
the period under report.
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o His Excetlency Mr. M.M. Rajendran, Governor,
Orissa

o Shri Babutal Marandi, Hon'ble Chief Minister,
Jharkhand

Mr. Pierjioryio Tettametut, CH-6900 Lugauo

Mr. Subash Kumar Sharma, Bettar Bandh, Dhanbad

Mr. A.K. Gupta, Sr. Dy. Director, SAIL- Center for
Engineering & Technotogy

Mr. M. C. Gupta, IAS (Rtd.), Director llPA, New
Dethi

Mr. Subodh Srivastava, Chief Editor, Rashtriyo
Samachar Features Network, Lucknow

Mr. Atu[ Chandra, Coordinating Edito6 Hindustan
Times, Ranchi

Director-General Dr. R. S. Paroda, ICAR and Secretary,
DARE Releosing Loc Bulletin

His Excellency Mr. M.M. Rajendron, Governor, Orissa ot
lnstitute Plantation
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. Ms. Rajbata Verma, Tribat Wetfare Commissioner,

Jharkhand

o Mr- Mrityunjoy Kishor Mittu, Dy. S.P. (Vigilance),

Ranchi

o Mr. Satish Chandra Jha, Standing Counset, Govt.
of India, CAI Patna

o Mr. Arjun Munda, Minister of Wetfare, Jharkhand
Govt.

. Mr. Jessica Mott, Wortd Bank, Washington D.C.,

USA

o Mr. Ashok Kumar Chouhan, Min. of Agric., New

Dethi

Group Captain R. L. Dey, Commandant,
Emberkation H-2, Kolkata

Dr. R.N. Verma, Director, NRC for Mushroom, Sotan

(H.P.)

o Dr. R.S. Gin, Regional Director, CERI, WBBB,
Kotkata

Mr. R.L. Rao, Zonal Manager, Central Bank of In-

dia, Patna

Mr. V. Higtion, Karel Soudam, Betgium

o Mr. Narendra Kumar, Dy. Director, KVIC, Ranchi

o Prof. R. Mitra, XLRI, Jamshedpur

o Mr. S.M. Ali, Advisor, TSRDS, Jamshedpur

o Fr. EA. Augustine SS, XLRI, Jamshedpur

o Mr. Samresh Singh, Minister of Science & Technot-

ogy, Jharkhand Govt.

. Prof. L.C.C.N. Shahdeo. Vice-Chancetlor. Ranchi

University

o Dr. S. Natesh, Advisor, Department of Biotechno[-
ogy, Govt. of India

o Mr. Arun Kumar Singh, Director, Industries,
Jharkhand

o Mr. S.K. Naik, Secretary Ministry of Tribat Affairs,
Govt. of India

o Dr. Nawab Ati, Project Coordinato6 CIAE, Bhopat

o Mr. N.L. Dasgupta, Tripura Project on TOT

o Dr. S.K. Naskar, Asst. Director, National Commis-

sion for SC/SI Ranchi

o Dr. D.N. Singh, Addt. Commissioner (Crops) DARE,

Krishi Bhawan. New Dethi

Students from The Netherlands ot Loc Museum
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PERSONNEL
(As on 31-12.2OO11*

Names of Heads/ l/cs of
Division and Sections

Designation

Dr. K. K. Kumar

Division of Lac Production

Dr. P. Kumar

Division of Lac Processing and
Product Development

Dr. P. C. Gupta

Division of Transfer of Technology

Dr. K. K. Kumar

Product Demonstration Unit

Dr. N. Prasad

R.F.R.S, Dharamjaigarh, Chattisgarh

Dr. 5. K. Jaipuriar

R.F.R.S., Balarampur, W.B.

Dr. A Bhattacharya

Administrative Section

Sri A. Rastogi

Sri R. K. Singh

Director's Cell

Dr P.C. Sarkar

Library

Sri R. P. Tewari

Quality Control (Testing Lab.)

Dr. K:'K. Kumar

Farm Unit

Dr. B. P. Singh

Maintenance and Workshop Unit

Dr. N. Prasad

Hindi Cell

Sri Lakshmi Kant

Medical Unit

Dr. N. P. Sahu, M.D.

Director

Principal Scientist & Head of the Division
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Principat Scientist & Head of the Division

Head of the Division

Principal Scientist & Head of the Unit

Senior Scientist (Agric. Entomol.) l/c

Principat Scientist (Agric. Entomot.) l/c

Administrative Officer

Finance & Accounts Officer

Scientist

Technical Officer (T-6)

Director

Principal Scientist (Agronomy), l/c

Scientist (F,M&P)

Asstt. Director (O. L.)

Authorised Medicat Attendant (Part-time)

'See Aooendix ll for details.
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SUPPORT SERVICES

Director's Cell

The Cett continued to provide support for the
research management activities of the Institute. Two

meetings of the Staff Research Counci[ (SRC) were
convened for reviewing the progress of on-going
research projects and also to examine the new
research projects to be undertaken. Research Project
Fites for on-going projects were maintained.
Assistance in day to day technical correspondence
was provided to the Director of the Institute.
Necessary support was provided for holding meetings
of the Institute Management Committee and Research

Advisory Commjttee. Steps were'atso initiated for
constituting the 3rd Research Advisory Committire
(RAC) and the 3rd Quinquennial Review Team (QRT)

of the Institute.

Materia[ for various technical reports inctuding
Monthty Report for the Cabinet, Quarterty Report on

Annual Action Ptan, DARE Report and Research
Hightights of ICAR etc. were collected and compiled
for onward transmission to the Councit. Information
on various matters / activities related to the Institute,
inctuding audit queries was atso supplied. The Cett
processed the research papers submitted for
forwarda[ to various scientific and popular journats,
seminar/ symposia, radio / TV tatks etc. Seven Senior
Officiats Meetings (SOM) of the Institute were
convened during 2001 . The material for Institute
Annual Report 2000 was compiled.

Work was atso initiated for formutating the EFC

Memo (X Ptan Document) for the Institute.

ARIS Cell

The ARIS Cel[ of the Institute provided the
fo[lowing services during the period under report:

o Network Administration through one LINUX based

seryer and one Windows NT server.

o Photocopyingfacitities

o Scanning facilities for creating image fites

o Word processing facilities for Director's Cett and

Quatity Control (Testing) Lab.

o Supervision of computer retated jobs of institute,
particutarly software-retated problems.

o Providing internet browsing and e-maiI facitities
to severat nodes through KU Band FTDMA VSAT

and proxy seryer.

o Maintaining [iaison with NlC, CMC, CET (SAIL)etc.

o Assistance in preparation of Power Point presen-

tation for seminars, meetings etc.

An HP-CD Writer was procured by the Cet[ during
the period under report. The institute website was
totally devetoped in - house, and hosted as a sub

domain of the ICAR website at http://
www.icar.org.in\ilri\default.htm. The website was
formatty taunched on 9th May 2001, by Dr. R.S.
Paroda, Secretary (DARE) & D.G. ICAR on his visit at
lLRl. The institute website was subsequentty updated
on 1st Nov. 2001.

Library & Documentation Centre

The [ibrary of the Institute a repository for
scientific and technologicat information on lac.
Besides catering to the need of the institute, the
tibrary atso renders services to other researchers,
academicians, students and lac industriatists from at[
parts of country.

The Library maintains appropriate [inkages with
the leading reference tibraries e.9., Nationat Library,
Kolkata; INSDOC, New Dethi; American Centre Library,
New Dethi and INSA Library for strengthening the
information resources. This library atso suppties
photocopies of rare research artictes to NationaI
Science Library New Dethi.

Four nos. of new CD-ROM Discs of AGRIS Data
Base (2000-2001) and 1'Current Contents, Life
Sciences, Agriculture and Biology" have been
acquired from NATP funds. Renovation of tibrary
furniture was done during the year under report.
Three additional computers of high speed and
higher HDD capacity were ordered during the
period.
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Books

Bound Journats

Annual Reports

Repnnts/Research papers

Butletins/Research notes

CD-ROMS

l5l -Specifications

Maps

Patents

(a) Foreign

(b) Indian

Library holdings (as on 31st March 2002)

Documents Additions during the

year under report

Total

Holdings

7112

17481

4053

307

522

40

95

37

327

15

JournaI Subscriptions & Periodical Receipts
ll
iii

Foreign Periodicats (Subscribed)

Foreign Periodicats (Gratis/Exchange)

Indian Periodicats (Subscribed)

Indian Periodicats (Gratis/Exchange)

The [ibrary also maintains the maiting lists as

detailed for regutar mailing of the Annual Reports/
Newstetters and other pubtications of the Institute :

Maiting of the institute pubtications to various dig-
nitaries of the Council and other Govt/Semi Govt. /
PSUs/NGOs/lndustry people/farmers free of
charge.

Laminations - Heat-fuse-tamination facitity has

been provided for official purposes. Lamination
of the covers of DTP documents produced by the
Institute has also been done.

Downtoading of web-based scientific journats: The
facitity has also been extended to the bonafide
staff of this Institute only : foltowing journats are
availabte on e-[ine.

i Scientific American
Nature
BuItetin of EntomotogicaI Research.

Farm

Management and maintenance of farm inctuding
roads, paths, channels, hedges and edges were
carried out. Hoeing, weeding and mulching of various
ptots, removal of termite from lac host trees, ptots
and roads and spraying of insecticides to control the
termites wherever and whenever necessary were
done. Unwanted and obnoxious weeds were
eradicated from ber, khair, kusu.m, putri, palas,
sisam, galwong, akashmani ptots manuatly as wett as
byfrequent ploughing. Harvesting of jethwi 2001 crop
and inocutation, phunki removal and scraping of tac
for aghani 2001-2002 crop were carried out. Seedtings
of various host ptants viz., kusum, ber, golwang, palas
okashmani, khoir, F. semiolata were raised in
potythene bags as wetl as in nursery beds for fitting
up the vacant space in respective plots for research
experimenta[ use and distribution amongst the
farmers for sate.

Seasona[ ftowers, shrubs and ornamental fotiage
ptants were ptanted on various spots in the office
premises including dispensary guest house, divisions
and sections from time to time. Various cuttural
operations such as weeding, hoeing, spraying of
pesticides etc. were carried out. lrrigation,
apptication of manures and fertitisers were atso
performed for proper maintenance of landscaping
area.

For utilisation of vacant space between lac host
and waste tand area, seedtings of paddy (Monsuri,
1R36, Basmati 1310, BR10)were raised, transptanted

43

382

193

2

4

2

-23
-22
- ol

-47

1. INDIAN

a) Exchange
(for Libraries)

b) Comptimentary/
gratis

c) NGOs and others

56

75

127

1. FOREIGN COUNTRIES

a) Exchange 6

b) Comptimentary/ 9

gratis

c) Embassies & others 8

Services rendered :

o 8603 pages of photocopies were supptied to the
readers on payment and 21 06 pages of photocopies
were atso been provided to the staff.

o Circutation:947 Books were issued to borrowers.

o Sate of institute pubtications (Priced and unpriced)
are also being looked after by the tibrary section.
147 no. of priced and 4121 nos. of unpriced pub-

tications have been supptied to various costomers
and NGOs, industrialists and farmers etc. A rev-
enue of Rs. 8603 was earned.
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in low tand area of farm and satisfactory yietds were

obtained.

Soyabean, turmeric, ginger, orhor, maize, Gora

paddy, sweet potato were raised in between the rows

and ptants of kusum and polas ptots and in mixed

plantation of bholia and galwang.

For devetopment of irrigation facitity and up

keep of farm, a pond and pucca road have been

constructed. A deep bore we[[ was tried with the
hetp of C.G.W.B. as an exptoratory trial.

About 2000 trainees/ farmers / students visited

the Institute ptantation under short and long term

training programmes organised by the T.O.T Division.

Proper arrangements were made to acquaint them

with insect, host ptants and improved methods of lac

cuttivation. An amount of Rs. 76,3921- was earned

through the sate of farm produce.

Mechanical Section

The fottowing electricat, mechanical and civil
works were undertaken during the period under

report.

o EtectricaI maintenance/repair work for residen-

tiaI quarters, admn. buitding, tabs and street/
road [ights including pump houses etc.

o Work for repair/reconditioning of [ab. instru-
ments, equipments and other etect. emergency

units.

o Repair/overhauting and changing of spares in
water lift pumps, engines, motors and control
starters inctuding servicing of genset.

o Machine shop (related to lathe, dri[[ing, grind-

ing and fabrication work) for projects, machines

and other equipments.

o Etectric wetding/cutting job work in M. S. fabri-
cation, repair of farm imptements and structurat.

o Carpentry fabrication and wood repair work with
regard to lab, office furniture inctuding door,

windows of residentia[ quarters.

o Laying of water pipe lines inctuding their repair
and fitting work in [abs, guest house, hostets and

residentiaI quarters.

o Water suppty to residentia[ quarters/tabs and of
office inctuding farm for drinking and irrigation
purposes daity.

Health Care

Medical needs of the staff members and their
dependents are taken care of by the Institute. A part
time Authorised MedicatAttendant visits the Institute
dispensary on atlworking days. Assistance is given by

one stockman-cum-compounder and an attendant.
During the period under report, 6125 consuttations
were made by the staff members and their
dependents. Besides, 80 cases were referred to
different speciatists at RMCH and other authorised
hospitats.
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qqri +foqsqgu.qf+trt-{l

vfra ag i qn. qrr*lq.edr qE q. qF€-sr + ddr 6l
wgu. rtri (+i w sq{) t ero erqt +emq }.
tdq rqin qr*r i ere wSl err+rfi H-rM 4.6-3.4

w 4 .4-2.e tfr neTr qq'. ttrqrerar fr +.s-t.+ ffi .

qFTI TTqt 
I

utw zj i qso *l qRqqdr (iad 2oo1) *qq
EE .+ Si az.+ yfrqrd enorvtq&r + yrem*. si Wrt
*q * sd€ qr $-{yr: Et6r + Bq*rr + tdq +e
drq q{d qrfr trfr 

r

@ ++u * enqR q{ RG s: q{ *-1 slmmrqFr }
qfr *. tqllTq qrq $Q, U@T d-{r, ynqr, ecfi, qt
qq W qi .iqnen $r s-qq, +rqrr 22.s, 20.6,

21,1s Fi zo.s qRv[d e{r t

(T 20 +vz 1R+r + qs'. qr$.W. +e-trrr t qrdqr€

f d-q qqrtf I mr erftr5-aq s5r qrqr rrqr? q-d erq
(erc Sq qErri) q-r sflf+T q{ 20 1er*rdi++) *
IqhTtdvqiter-f,eTrr

arsfr*^qlvffictFTqq
. Sgq + iq w rco qfr ig e-s qt-sftfr *'r fTriq{

q-qpa gqQ srgmqrqr q-zTI I

o l*^id (ErffiTql4) qq *'EKFT ($€q
Ert$*--d€s) *tff{rf, drq qta qrqefr +'qEiT{
i wgu^q-qT rrqT 

I

arqq?a-qRwr* qhil ql qrcqR-* riq$
o rfra xg *'cre Esd (srrrefr 2ooo-01) i qs

tfuqrf,rm, gq^. qE*tsTndr qi wof+fwr gksT
t gn srcer €a-d fr t +{d !F-wr: o.sz , o .o+ \i.i
s.g fra eqt iiac fr ore qqd t erarRd * r
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. eFr6fi et-s sqer Brqi *' fdq ena wilifuqr }.
i+aqq *) g;rgq ero sqflR qi €qTRd s-{-rplT

Tqr t5+i t qm.. tfuqT-dnT ( sTri.Ri.qi. ee^zor )
r sz s rrq +d{ ere qtso sq+18 *. ers ysr<+nr
qqliqT r \w. q+gidrdr gq gtr. tfrq-rilr qHr rq6*i
q,i qrkdi fr +iq-$T *'er< szx rilffrfuf,r qrqr

'rqr I Td qFle ere fie 3cr<{ * frq i-ear qrqr
rrqr r qqE. qm.. ttrqrerm i srrrilfr qqo *'
qR[€-dl ] qqq RR q1-qr rrqr I gs'. tfqqrf,rdr,
gw.. t+$etiT *1gern i eTflrfi gkgo., BilT(*-dT
qquqTil c{rdTqrqlrrqtl

o qn. ttrlrm-m (en€.S.fi .y<1201 ) + errrilfi eTc
q-se +1 srElE i qriFrfi vnerer\ ( :r.ax) i drqi
TPtrrFT i ergr yqqh qrqr rlqr 

r

o {qTRd ddf fr ore eldf (q qd *-qqlq t qq..

tfuqmrdt d zs qlc{rd qti qs. iatgidrdt
(ed.rfr.m.yq-q. 2oo) d rz.s yfrvra sqnrrf,
RqqrtddT qri G r

arq61dfr 4l?i*firur
o qR"i-s{T + u*fo

Edi qd ore ffi +1qyflq +r gwci erc e1
sd€r zrr wdr q-r qfrq{q foqr .rqr I FFrq tdt
*.r lfr erJqTd q'ti slq fpa-61 q1 ffi + dRrr qrh

*l frqirq Si ffiatur fqqrrqr r

qqg q1 fr51 ?nq qt srq ql 3r1qrq

o ftq erf,rr-srdrr €Tr+f q{ drTFci v6 sil*1 20oo_

2oo1 q-{r€T fr qcilq h gq qr fraq dlq silK{,
qFfircqr gql qq enq qta * Anq- qrflks sT
Tffl ffiuT t*qr rrqr I eTcq{1-q H.rq q|fffi n
qfr gq *aq drs el urs, E{Fr4i ql liqr Si
+te qqfr *? Td TrrrkT ql c--d$ snn rt-.rT 

I

qqF*s srn t ffi€r{s u,,r {qrfrqur
o e 6-q*xfr 4: aq1frfu+^ e{R d} z _ ogqtqs

tqtriT *' qrq {yrdfud' fe-qr rrqr r on{qa qtf, El
frqrle q- Erl$RlT{nft'c frqrro g*er *.sq i
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qpqffif, f*qr.rqr | 6r{+ffi 6: aq5frffi sTR Fi
w*-frqEd q€{ al iqreqTqsd Uil btoqqfrqq
t*-qr rqn Ms * qs ql awr.,tT-d +Efrq wt
;fiag6 qil+irrf{a*-tooo, soo,2so,

12s eizi 52.5 dfrqq {qm w $-rI{T: z+ tft F 48

+ qmr r-ffie{ i +if qfu s'ii i 3t61 iqfr€T{s€
o{\TFsqr q{ Ti r

rer eTrErRd trfi .d 
qrFivr Si d|-q trH ( tfi.{ )

o F*e {R-d + *d qsFa qqqT enqrRa q 6+si
qTflrT (w.qs.S.oor qiqq.qq.sfr. oos i-qntdqr
rFrT I qr\{R if 3qirer qrHqr h qrq E+r*i Eon q-d

q{ qrtt=krT q-€.ri tEq r+,fr+141*w rrq *.q*.
B-{m fti 9g5q td-qt rrql 

I

o q+qrfu-f, yfrq tg oilzrwffi ryir arot d *r +s{
oq\Hsq sfr tqR fa-qr rrqr 

1

'rfiqr€ ( q€ yfrflRe,rswfr'r )

Ff{q tfrr d qrqrq sq*rr ii erq qi qret t{flq-€

t qr elrqrRd q*^pf*r.rm c rv |+qa-i* qrFfu m qfrwt

q5 rrnfr< sq.tsr *' qtqq t i*-ql q-qT I dql zzo *'
sq 6.6 + d t{qd fra{ }^ €r+d qt Yfrq e-G qt

gs*T q-<{iT €trfld{fr sFn rlzn 
I

o q'r{fl r€RT t{qitd€ {-a 1qmwrfr) tqn q-{i +
fdq dfd€{ ffiq sTrqrRn {fr-c frRsq dFrfr tg
{fl>{s{ t sq i .tfr qrq t sqfrrr hlrqrq tsq
rrq I EIq t iqTt * dfi+fi t ei qq.3TR.fr. qfre fr

.,4 qiffi {ur t (?rT fqfsrq lqtqfr t quqq

qRtrs eTqdr {st t rfr qfr qrs qrks{ Hr
*1gen i qwr t era, q+ ti n vq+rr 61Fq-+1

qTqdr sTltrf,rfro t]-tft t r

. oro frq enqrtrd dw g*tt

zF. set gfu{MiftlqrrTrq er+ent eftffiH
a+ ffi {qi + toq ero q}q qE fd{idd

ero t tqn sq6qn q-t Ar{ + fuq sqqhr t€qr
rrqt I err't si ed fird + sq{ T{h Ar{ +
qRrnq ssra+*+ t t

€. qlq[q if qrgr'r +1ftqfr i oro frq, t+rFdd

ero \:ti ffidd cre h frl*-a Eqdqn + Aq-{

t+q,Tq eilq eir € fird qr.ARd q$ Hi Edr
i m-qfl: 10 F r kc qrEl t {.rs ei € t

gfr si-qlvrg$i e{-{qtrqi{rqqrhq{F{ t qri}fiffi I qtg

o errei (*-qm€*.q{) ql€Htfrs{rd{*€e+
*. tdq srfrrq q6 fr6q1, q+qt qq f+-fr q.r sqqh

t+-qt 'rqr r sqts qlqFrd fr eE{k q1 3qRrfr i
' fqeilq{ +€ q1ffi-{e w qa'cT *1gfr T€ sqrF{d

e-rar t rsqi-sqrqF*if d frcTrtr{ +eq{i *^frq
He-qrffie ffiq *' erq sfr sq+q t*-qr rrqr t

frqrqq e)€ qr qao rirerut qFIFI ttdq-€{ t
v.Fekrl Tfotsutrrq tfuf ElBrcl€sdflfu
qd q{h€ fu er sqqtr Rt[ofl qrq-'n * sq ii
t+qr rrqt 

t

r<ri er!+i*rnqtffr

@efrq4?r*ffivrqTawfuftt
ure1FF*r i-sft{ \tq qFlr;q ffi qt entnfra sq

nrq vftrt*fr qffio ato et |qgriefr qrfirT q{ri 41 qs'

vre ftlq ffid Ei .r$ 1 {€ T16 Msd qrffiqT n
qri.qq s{ri. : oo26-lesz * wgw qRrtefr elHrl *.
erfr enw<*1r ei ltt q-tfr t I F€ t{gdt*
sTfiqr el qq zso *'s-q5.5 * d qq g.g + fr +oo

6r$.nq{ + t{qd fra qt eqtr t*-qr fr {frvq++ qrqt

rTqr I eTifirfi qfr qTUr i ffi A.a.+. Mq frfrLs, drrql

6nr {*i +q-ffi qtqreft Aq +fuq $Tffid ir€ *'q64tt
qr qfrq q-{i +qRwq {trq-qr-*.ro rwil t \r*.qrffi{r
M W.q.A.S., fr-s{qr 6RT st"Kcr *^ srt ttri}s
{fu + FTqtur q sqfrrr f6-q1 q-q16q1{frqq{fr qrqr rrqr 

1

. qs.qn.fr. * trqiq i qq-er er iqdvfawr.*. *. sq
iisq+q Erq t iqR fii qi n-*-frogRr qqsr sTRTrRn

. qFdd dr6 HT |qga-trn qrFftr t Frfl{ rf,rq qtfsf,

{frz m *il-qT rl-ztT r aw gkr tfrq sTrqrRd frre1
qlFrfi * fdq wgr EI fu-dl +'5q i gqfrrr tsql
rrril I q.h'.stR.m. qfre tdFrq {qwit *,ffi n€-fi qfat*

1otr or r<rh qrar t I qlfd qs'.e{R.qi. qfiz fuT{ 41i
+ ilfi fr*. ql qfr TsTrfi -q rsfr *1 tqiaRa t+-q'r+ t

wriss qr Wr sR qq.gq.S. qr vfrq qri qt

sFlr*a el iiro e{q.sfifrFffr tq.rq t
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qRqq

t+trfr-q erc ergiun €{prT-{ ql erm{r rrzs i g{ r

TTr-rd i erc s*q ql RaTfr qi Efq qq Eqh vqfFror
fq-sTs + tdq gflq ti fu rrzo $ 31prq fr nolmo
qKf, sr*'R ERr rrFdd f \rq. q. qs'. tiist si * S. qq.

EreT qi A v<gtq qFTh q"r e-Jqiqr ft q-qqsq gs
1+{e{r qt sq*rfq genrvfrfu slfistj rqzr fr eqtrRrd

d r .rq qeqen h effira s€ri ore * e'non t-sr<q *
tdq tr{n w t f4 qqli frfq t wq dfr 61 q$iqr
e1 r st gfl-dr *' eil-d-fi i ss qqq *.qrs qlqffr '' q-ffi-q

erc ergiun ri'[eiq" qrrffi-q+'1q6 !-fr5o rq€]T t.
ei-<{d {,TB-d Eq | {q {qd{ zt't rrq vfmR t tfu qrg

g{ aur {em+ f{kr€ ftrfr Gtt* frfrs h 3Tsh {erT{
i q.F4 qrqr 3Tl-{Eq fs-qr r

sil-{rq i st-c fuqn erjqrq {{qTq q.i vgs ffi *
1q1$q{qrfi eqsrnrss+1R5rfrrfr efr rqwqrqzo *'
wroil sTleTo. ergqe{q *frq ffiqwrfi erjstFr sn I

R-Sqtid {{ +ri TSFFT srJqrrir +.r fudls{ g+ rvr+l Furrr
sil | {q d€ {q {€{rt sr q{R-r ete furn*rni {rqpfufi
<H qagut ilf,FkrrRd d.rqr r

rqgo i {r-dmtq Tfr sil*,r +t er$iqT *'erqn qr
+:dq fuqrE*l ERr qrrd-q enGr .h{ oTfrTF{qq *'eftfl-{
til-{d Vff,R i qTlafrq q1-q zF{ qfufr 6.T rt-d;I fffi, m
rqrt i +i€rrq q1 "d[q 1ir;6q" t erqi ffiTUr fr A
fuq t lgfrq frr-dg-d * q-q resr qni rgso i rrBd qsrq

qq fdq vfrqn qfuftr$ii W w ei-Jrgm' ergiun w
qrrn Fq t ed R W fqqd er3liqn *,d*-q qqd I Bq
er+q i *-+q qqspil +1 q{ 6-{i *.fu vrcqr (q.
d'rd), qq}6, sqRqr (q.y.) qi Frqt5{ (s. e.) i qn
S-iq erj-dqtq *-q e{rRd ffi Tq r qrq fr fufss yqp
* t{trd oro *1 W-{f,T tr"iilr fu are Fnfdreir Ei
sdFrdT + fdq *-+q qfq yqlqrTrdr sfi €Trfud +1G r i
ndT{t|-f,r( r qsq fr qrf,<r (q. ai'nd) qii rif<qr (r|6Rrq),

rgor C Ed{l+g{ (q. Efrn-f,) <a sm-rq'i" (fu6rr) nqr
rc,ezl iTTgfr (fE6r{) i€Trtrds1G,

dr-s .F{ qfrftr 61 qqrfr *'qn or erfe rsoo fr
qTffi'q gF erguem cfrq-( (qT.F.srJ.q.) i r{rqn *t
erqi qfl€-+tq tr"iflr i fuqr rM €fufu qt 3r-Jqiqr

* enqR qr Rqqr rszr if €FrT-{ ql wr+{ fufl-{, qta
i€rq, vrs fqgn qq dq erqeiffi, trrffir dqT y{rR

dq fr*rT'ir i gn16o q.{ g-F fuq rrq 
r

€€nq
q5 €lsm rftfr zrar+'n ngt+ rre ceT q{ rfu1 er6{ t

q ffie{ 1te w@ Bqrr1-|fq +i n f{qa t r qo
Tqrc qgq ae t uq"rq oso fr. Sqr dqT eTqti{ 2:oz3's.
qi t{rm{ Bso23' 1te }'Etq el-+fu-d t r {rqn +.r kS
iilEz iffi€ qr ffio g€ t nqr qnn Q? +t fuS ftRA-*-
nr6 q1 t r qrrgq i qrfrFrfi Errr{ ( drrsrr 36 .s t. ) €l6d
{{pnr Hl 3n ffit +q t. t I qrRRffir+l s"r Efu t w *;
ii qtaq F{r€E qd-*. qdqq } nq1 qaqt t q-{ *-+q
eiqd qrdq qrko nrqmq s .e zo ii. t zs .r o ii. *' fiq nqr
3il-€d enrsdq qrfumnrqfiq Rqq-{ t T$ +Et-q 2s;10
ii. t +ro t. *elq w r gu e4qRr n W qqi r zss.s fr .fr.
gitesitqmqrqlesi rroz fr.fr. sfir

5q qRst fr oitqtndq qri eiTqrqtq Frtir + oTfrR-s

errel Fcl-fi frr{-rr, erq rigtq{ wi eefq fr-fi[s fusTFr,

ffiffir Eqiil{"r frvm, yqT€-*tq erSslrrT, f+rqq t'cr
tftrrT, gRFFTc[q, f{t{|fr qfttg, gfu eqvw+ eil{qq]
ii y*18, {fqqnr wns \lti qiffi erjqrq t r qsfr e)
qf, da qkw t ffi g** qfrqeTrf,r frzi erq'*
srtzlrcT Tr t r€€{H + fff qRrdii d-d 61trqr{ } 1

TdqtrflTerfr
qqfr t{r *,,i qafr eTrRffi frfr, T*'il qq g-fu

sqt'r 61 fqe-{et-w-dr qq *n.t.er3.c. inr

si e'mfeqfr 5-{,fdr *. qt Tq{ {r{nr n qi €rarr.q*.
qngfr g3{r t rni sreTf+-droif q.i grseim el G t r

grA Funirzergq-'ir el qqm e-{ ffi+fi qrqf,rsfr q1

tll-s sfll-ffT, drq Tiwqq fni serq fufifq nen EldFr+l
6-Rtd-{ur qlqfr frT frril-'ir d t*orq fq-qr rrqr t I S-{BTr{

ERT q.e. Wiq. dlro i d *-+q wgr{vn *'q qoq qr
G t r €{e{rq t qrcr + y.mi*.fuq q}-{ F qqir E}
ffiq d-e qr lcqr .rqr t I si-Filfi \jri qrf,fr-q qrqarsi

*1 enunqr €r+rT *. qrqfi i{mt-s e1 E.s.+ra qi ,Ti

t r r{qn w qq-{r d gq, eTfr tE iFrT sisR ffi



lLRl Annuol Report 2001-2002 57

ffi ni q-6q e-ni + frq F-fu ery{un er-qq{r

iir tr+1s (qfl=s td) .rBd *1r{ t t

eTqi r{Trwr qro t 6 {Prrq i oro ql dfr h
dilf{n arHi t di q-d dlq * ridq ii srTffi +)
qrrc.Fq-{ri q q-ddwi rlfusT 3r<r 41tr{enq qgfff
lHrffi e] q.ar* ti, ffia q-G nw 5ro ed + tdq
Errlrf,r-{ qqrcKd trriFsTF hqrs ero o1+fi ++{rF{fr
Hfr=fi + tdq ffiftdr Bqerel t et{ ergtu q-ti qt e$
qgu drq qRqrdqiihftqq+q w at-*t+1 qr*rfr {
qT-fr trR6R, g. oitlrd, s.v., q.g. qti t-dqr * otrs{.r

80,ooo q'i fu-.ql. *r i ffifr{ e'ff horo hqgq sflr<+1

+tdq €e{rq qldtffi qr fqwn e.ttr t r

eHFrd l-d-q41 qi tshrT Tfr m r-i | {effi i q
eiq-fi ffi€ qTqdrql q1 B$i-mr sm'r E1 q{iffi gi qi'ii h
ugsv ffia t*-qr t r *{e-en qti ffi ffi +1.d t r

S ti g€*. e)'if ; elgtu vt fr :EG e)dFr+l ERidRd ql
qrfr * r rffi cRs'(ERr riqren sl erfr tg t{R-qd ffi .rq

erqq qH s{i *^T&q t ffiffi ERid{"r hfdq qT[d

gw fr+r vrar t r cro +1 dfr qi eqt + tr i mT<H h
feq {'elr eir or-d{tgtq qftnt ffi E r

{Tarrq*^ s{ftrtvr

gw€em *feq t

sRl-*I ut eqeiRr+ sq t ffisd ere eta frct

6tg qftqmqif qJ err+ q-r ere e1 tfi q1 eHffi
f{frfsd q-trrl 

I

e-tri + tdq ers {qrr{ q1 ilfr+s-ql F*'rs r

cr.ffiz li{i vefr tq ere + sq*'T i Fhtrar

€Ti + frq erE{un r

- Tqdt qi B-{Frm +' fdq ddFwi ewiarq r

. etTE[ *-rer(c, riqrgrc si sqan qt qfir {rrE-*.

* sq i q.d q-trrT 
I

sfrqer$iemH*tdq
. Frq-firq gfu-se-+rg qi qRR {ftdi + erdrid

croe1Afrsiffidffiffie1frqr
. *d{drcriFTTflf+TF f*qqffif qldet
. Ffr erFrd T6fr i ere * scr*T q'r q-qTi tg

5-{+i fl qRrq{q 
r

. **q snqn qq BEfiTqJ e1 qFrsq. qqri q.t q.rf*q 
r

{rrFddGiqr

€{qrq *'qqH t{t{rs-tr tsrF++ trqFeba trq
frsil-'iriq'r4tdt: (r) d-qyflf+r, (z) ersriqren
qi s-flr< i{frl-s qq Ca> ffiffi 6gid{q I eqlrqffr
tiftI C t{t{rfr $'rqfa'rq, vflTffitq tlslrrl, F-q tle{lrt,
t{d !F tur erErn'r € at{q sisR {nfu€ t t 5w+rcl,
t{km q-+19, r*r ergwt qi ergwt nqr qdqrR{r ei-$tr'il

t' gm ilsrH sfl-qil eEH dt qfr t | {qslFn q*18,

grar, frfuror qi ewqr eU{HUr W vosmtmridt I

ETTS'

{€nq if so ttrko, g+ c-*-ffi, +: sfl-sfrtq qi
rrz qfrEqls***Tqqtr

{ETF[

ntre +1 erqfq fr {irqn ERr t+ftvfl qer i gd e{rq

F. 12,09,139 |

a

o



58 ILRI Annuol Report 2001-2002

E|Ere

2ooi-2002 *1 erdlrT q qtqil F t{ *qr qq q sd sr fffirq trq qrnpfr q f{qr rrqr t r

dqrvitrt

ar{t

qqasr{c|rT
2001 -2002
(E'.FTrq)

{vtftrdsqcrl
2001-2002
(5,. Hrq)

q'. twcr
TE{T(I TTIG-
q-q-s
qqffi qq1

q:NT rlill
fiqfurqf{d erq{cF
fTqiur

*-q era se11qn

tsTtF-TUT

tTqfur

gwfrrflq+lf*.il-iiSi €rqr(

..

3.50

54.50

7.00

15.00

30.00

s.00

3.50

s8.50

7.00

15.00

20.00

1.00

3.50

s8.46

6.91

14.92

19.97

0.61

gid 11s.00 105.00 10437

Er. +s+f,{
T9ITT{I {FF'
q-q-$

sqffi qq1

q?T TltII

sqmlqv.i-a er<gw
fiTqfur

350.00

0.0s

2.50

48.00

4.45

294.00

0.05

2.75

70.00

10.00

290.89

0.05

2.74

69.86

9.9s

g;d 373.49376.8040so0

r. +{rr
q. g{.ETI

89.70

8.00

80.00

25.00

80.00

23.18

i

.'

4

-
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T|ltTgIt[tTTMS

qp6 q5qp fi 1; "Ti{Tqr EqFr 1116 {rrc<) il tqR
ffi .rq Ertr-*- 6d-mq gi rrer+rw eTlqRqq q t{qti +
riaiq i q1trq Ffr erJ€eTH qR\ C f{iei Q qqq-

rFFr qr qrs fiftif w eq6fi EriqTi dqT v{srfr e.F4 fr

ffi *^ erflr+rfw*q-dq elq.ar* ti nqr ierc{ *q-{r
+1 erf.q'G qq ffi +1 orh.rR s-<F s-{i + tcq i+em
darl TrR Rfrq ffi ql tdin qftrdFmreir ql sTrdFqd

q-{i + Bteq t ri€{r{ fr rrqs{rqr e-+1s ql Terr{t qi.ri
t r gsi gf, qdrrltr t{t{r€ (rrevrw) nq qo ffi
erlEKfi *. qtq-qq q*. ffi*' +gej q'ffq 6CqTt

erdra t r

€{qTq + fff,*. q.d i ffi *. eq},i i q'rR qq sn
q-d.Jrfl qni +strq qqE$ilqffisqfrq* loqrres{rqr

v+1s snr Fufofua q,d €qTRd F*i wt t:-
. {prq {rqeTrqrflqtqqqqFTfdel ffi et eTrfrq-;t,

sTdqfr qi er+{d q1ffi'nqr tsqqqFruHiw
srg+A eriEri r

o qTffi-*. ftfrJ q.r qRi{t, qrqfdq 3tTi{t, sfud, ilq{,
fit+<r {fl gi q-*vn fu tdin €rqFrif mr ergqn 1

o ffiilr sTfimrR,4isiqffi4ift]HRTqT'rqrerT

6p ur*ffio qRretur tsg ntrd .FrlI I

o mF{q, ffi qwr6, ffi qeqrer, te{qrusi
A-d{gsR eTfu-d ,{rcfu wr e1 {MslIqT tfr qt
3[frs1q I

o 1iE,t qrF{tq, m qFdst, {rq+}q q-i ilm-ffi
{r<r+di q sq-$q 1

o ft*ilqi 5fl, Tqqg qi RIflN *. Fnfur fr vofrq r

o q_qR{rHFJ{itqiffirsT3ii+.vopnfr s{Fn<{ut

fr vefrq r

o TrR {t"ts{tqT €FrFi+lMf fr wqFrot
qq r+em t {Gfftr-d qfufr + nuhif ET q.rqtqfi 

|

o ilfiffi w{d-d qr frqiur gq {''rqm ql qqffid

eilq ltnrqrr q1 ffi r ted it +{ri{€'tfr * vq-
qtq yvnsit*' € n-*-ffi q'i + tdq ffi fl4vndr
q-r 3Tr*qrl

sqtCI. q.rd *'f{qqr * tdq q$ zoot-zooz if
Frqfrfud {(€ii E1 Ti{pTH {qsilqr srfuqq qfufd qT+{d

rdr

Gi. EtTrd ffi SqR, - 3Tuqql

t{tflq-

<i. iq qq UHr, - qwT

eTqq,T, ore riqrsn si
serE t{sw Fqn
d. yqq SqR, - rr{s
sTqql, drct rflf*I Fqr.r

* t r+qr {qFr, - v(FT
qqn mfr qq st{fi frspnqqt,
ffiffi Eqiil{"r fre{Fr

al s{Rrq {drfr, - sEsr
vvrruFr-fr erfiffirfr

fr r_sfr{r g;+r Rio, - sqFT

tm q fur ensrfrRr

fr nq qf,iq ffi, - s(sT
,.,lt e{Lwrfr , IkFrtet-2tr

wr+oFkr+ (rrqr{rqr)

ft fr8+1sl-qlrrfr t<qifi-22.06.o1aqfqqiq'zo.os.or

e1 tenq {rqsrqT €trFd qt +dfr €fufr }
sTqqT qi {€TH t t{tvrfr d. qt{rd ffi{ SqT{ q1

3Tqsil fr qqq g$ ftsq ffifuo Friq tdq rI( :-

. vfuqq qq'n q-r ffi i vorfl-{

o ffina.Fa1.{qRrq{or

o ffi fr r;5 vF*+r zFT rffqFT

. {em+tffir$fwffiign"i
o ffi q.r4{ndrciiqI edrfrfi

. ffi i {.i-d tqi fu i.Aq Effiqr ql !F-q

. ffi t+iq vRrdFrat qT erffrqq
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ffit€€{Ht6
€€{rc if r+ fuier 2oo1 +J qrtrR-*-Efr-@Tq +

qTer 16{ Rsq qi 'tc* +il{r qf€'+'s<qrer qqTtd

sT €ril+s{fuqrrriil |55q erfrfq* sqigR<is{rq*
qr+q qr+q riqren t{firs qfr ql qq fi-fi Tsr< fr i
qqrt{ HT sqrzq frq y-sqfird H-r fsqr I GT +. *'. qn

Td g;dqfr frd fqr+rqrqql, qRmtf,r Tf,efr fqgn frsTn
fti ffi*flEq i {qTtd +1 erqqrdr q1r

gw eft'fvr<tffigq alqq +flyqrEfri
sET ffi F{s sT eildw q-r effioor q.t fa{6q
q.{i t ffi ngvrw rfr q-r v*-tr r Eq* fdq vdqe{q

tr<trTrMi +1 f6Ei +-efr rrrrT eTh iq +1q{qms fr
dmr drn I defr Fnd *l r.o vdqrq rnqr *'sq fr qft fur
i *qrq qrn d qhqr r F€ii ffi fq+q + 3tErsr q{
TqRrd *dpir E1 ffi * yfr ic aik eiqi e.rd fr
EtfrR e-G er qrro fo-qr r s<Ti q-6T f€ €qfr €qn
q1eafr i ffi * yqn eitr yqR q-l qr{ qer* Fq t
ts-qr t 1qg *r<fc+ RR qr Fssr yftr 1+frv-sf,€ Tfr
d qrqr t | ffi tyr 41 ffi eTd ,+run t I Fqfdq {s+1
q.rfr i erq{r +rrqr{ gFfffi q-{i s1 3ftrgqcndr t r gs
eFRR vt{€ii €e11-q ilI ffi +efr'r +fdqtoq'rq
Tqr$r E1€{re{r 41 sfu Rsrs qo fq-qr ifi qhq fr ,fr
gS n-ro * vqre foq vr{t r

ffi Fd€ {crie d qH gq {effi + i{tvF€ 
=i. 

qtw ffi{ SqR

qq| 31uqfrq qqu1fr yd g;dqfr d *'. *. cn i
EEr ffr fqs {r5si 3rv-fi silqr rfr Tq ng e1 3aqfr q{qn
Td d smfi | T€i+ ffi + efu6 e.fq,{Rn€ ERfi +)
H{ur q-rt gq s-dr " frq rrqr Fdfd sTt vq E{fr *'qn,
Fr t+q qnr {r=r + Fred q taq +1 qs t " Tdi ffi *
efd rEqr-TUf ,+rq wi qrdit q-5 eilr6 ffiqr t+, a oTqfr

qrqt +1 stqTr q Hi E{rfu^ qo erq} enqqro +1 sEeil t r

w Rqq t{r *1 qs-dr *.W i fiEi qref r+rqr e1 qrrs{FndT

tr
*ieffi + fttfl+. BT. qtqrd ffi{ g'qR i ErrkT

qqul fr sEr fls'ffi Eqrfr ril-(JqlqT, {rqetTql, TiTfi qtqt

qq {.rTsnqr t erc: E{l?5'T FtR-qgn qq €{+Tfr s.rd n
effirqFr*'fiq erqr+ot I TdqH R{Tfr i t{r q1 qEisnT

d gEq *rq {si +fldq te;f, qi qrqfi €{rq tdT q|swn
t r tQ qi qffi ,Trrq=if + tdq sihii e1 stqil ffi
{frs{r sTRrfr errcrFr t r tvr *'u qn h cil,T ffi Rq-flt
t r q-d ro ffi qr<r*di .n Rc{rcT t ei w qTTA i
qrq-o@+1q t er< qrwt'q qrqreir * eqFf,d q-dr ql
$ 31q{Hrd'nqqffi ftffiR qTM*1qrqd-+-r
qcqr frnrd,if d o-cqr dqr tfiqR e+rq el=d ffi
Tfr qqt fr qi Aq* Ei +ti et-d 161, qqg d srTi q-di

E-E-5;A ffi er d y+'r E\ tr ffi ol s6i yqtT

e+Irirrcr d er qrq'n rs€ii eiln e{qtd q,lfu-eTqi sTqi

€Rrr{ €fr *ti Rd +yd.rd ffi6 s{i i q6q
vd+q v<rc H't r

* eqfr +.t<T sarqrr frtvr-f, (rres{qr) } {-qqqr
€6i* q'rFd qfd+fl Tqd'sril gq qfud t*qr f€ frrc
trqt{q Si Tq+ {d tqr frTd di erd qffii qr
<rfud, rrrqfer qflrs{ qd qrd-{iqfr, (rqtq * ARr*
e+rqtq W sq.ilrreit .n Erfrc{, q-uqJ{ f+qn er t{fir€
qfr ffiqur fqsq qr ffi 6Td{TrdT en*fud f+-qr qr

3-frr t r fqqrif qi t-qr fr qn-frq oru ergiun {€TH
vqre fqsrii*. wqw ffiqrii*., drq Ei d.fr o-q q-si

*.il? f{:+ fr !-firRn ffiqT t qq q6i qr6 il6i {-6 ilq-s.
yqs sqfr qi T-q-Sfr ffi t TfirRro t*-qrrqr t r

{{qrl * qor+o f{t{rfi ({rqrtTsr) * eefi srfr
Enr ri*fuc'' 5gqq1 1frq " (fuf wffi , {rq+ffiii
qE e{eT ffi tk4i*. fd=Ei + }cn rft t) +.r ffiql
f dq{ql qqrt6 * g@ srfrlq qTR*s rrq }'qTTfrq
q-aq riqrr{ f{frrs qfl * qq +fr qqr< fr i l+qr r

ri* +n {rqqmr q.rqtqqq Hfrfr gRr sd* rrq
vorq ftrqrfr derT T{dK Ri6 ql g{q'n qq yqrq qjl qEFT

F+q 'rqr r ffi f+iq qfrrfrFrdr i 4 rd"r qq Fr +i
qarq F fr {-qqfl-q ffi q) td-frq g{g.f{ eqq filqr
rq 1 31q|-3aq| frs{rrr erJsTFr n Fqnrrfi sr4 ffi i

J.
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qai + ff,q {ern *' ei Aq< 1q rffi, fr rrq ffit
Hifr, * qs< q{tn +-{ffr, ffi gvtifd *vn, * 5m
drd {F{Ere, * FNIl-{q R€r, 4 Stsq {H, * ffi
vrg, fr g;ddq q-olq, * dqqrrr.iq, 4 {<iq <rs, *
er€r {qi, * +iqq SqR ffi, 4 qfr{r S-qri, 

g+-{f,
gvr vmi, al ere v< A<nfrr Rq qrdk, fr .r$q 5qR
fu€r, fr frfeft{r gnn ftio, 4 g;qn qtq fs€r, *
{qfi gqR qwq ga ei 5-wr 6116 t-{rTel el gtqn
fqqr .rqr qii @frfi q-rtrtr *. ordrrd q-FdT S nq
qen trqrfr, cT friq{ vsK, * e-q-e ffir YqK, *
qfrq qq gr, * qiq gqR, qf€{l-{- ei frrqq eqrq

ilTTfr rfrd- * +qqTrl riq, Ers qt+m- eT siiqr 5qR i
€-FR qra fo-qr rd :fiqT gfrft i qs{T {qd{ wi ei soru

gfiR slqt, dlrcl sflr+I frqrq qi own ffi ffls
e{rd-f,{ €trR i erq-arE ilq{ f+-qr I

qrdvnat:

€t+-ftq.rrl t5rs i ffi +-v*,T d ffi6f, q{i
nqr ffi n ord oli liciFfr fflfl+- qt o.ri h tdq
qrdvtrdrcir sT oil-+qq qi6-+q t I {i€{f{ q s{tTqfr-fr

qTqdr i srfqndpii ET e{+qq fqqr .rqr, 4 awfrvt

g;qR ffi6 i "g1t f{qf{uT \fti Tqh x{ e-qr f{qd di
q-d 6ffii qr qF€ " der1 4 3{Rlq {frrfr |'' qpq-q

qfl-s{ qi qrf{iqfd" iqr iffiffi e.rdrTrdr ii .Tl-{d

€qR tflrq td. h al gqwr Rfd i "6q1q *^ Afqq
elr-{Trq qti svrtwrdr *-<tfueq" nqr ffiq.q-rfr n ,ft

ffi + q+T q1 ffiq qqTi ; sF t €i{Trt +
trf,*. Ei {ui-q-q sr+n i'' 6q4 figR q.t i*mrq qs'

ffiwr" frqq6 ffi qr4qTr€r i qreqrq t<qr t'r

{Tqrq * qqrvrq:

\ieTH ERI vqR vr*', gdEl qi 5weii + v+TqF q1

rr{rRl qit eTrt qaril gq {en+ + ffiffi E€id{q Fqn
h Ei o{trd gffR qFftlqal si Ei +-{d Fr'T qnf i t.
' 'ffif 41 ter n q-ffu eru e6iun riTpIFT' ' 2. Fil-cl

t*.qTii hwqrq ffirxii*-" 3. ere e1 dfi qq q-dHz
ffi fr TfirRrd fmqr t gq 4. q6i qr6 ildr {16 rFrfrFrR
€tqrn ql cFrgfr 3i-Jqrq * qtsr etet srrkt i t*qr t r

WF6T{:

tfr q.n {t'rTqIqT +Tqf€q-{ qF{fr h irsrqqn ii
eiT+H-d ffi sinTqrfr qRtFRT i * ft-erq t{€ nq fi .iq

qfttmFnr ii fr nq q-drq ftrqrfr +1 grga t*qr .rqr t r

qftrmFrdr e{rfrq{:

'' ffi ffiq " qftt*Fnt *-ffi qfrqTmf * qtq-
qrq qr*rfr qrd fr sqiftm ffi + rd.T qli qt-d R<€ii

*1 gtga fq-qr rrqr t'nqr t4-l {GT rrqr t fu Tq ffi
6ffif q1 sft ffid' fqqr qr e*' r

4f@Il=[:
qffi s{fq"i*r p+'rq ffi i 3Tl*fud ft<i ET4qTrdT

i €{qrq +^ vdr{f, i{eaffi (n..n.) €qS sr;il i ffi i
fcqq s qlsrr teq t{qq q{ dn-€ttFT t<qr t r

H{Fktt:
trR {l\rTqTqT qtrR * v(q sTqHi b

m-qq-dqs6d*.{i qrd qTqidq bgrTqfu€{qrl +-

fqfuTfi-ci.qteffi{ wtqRRqlq<s
{ndd fl+qr.rq r

eTrerRslil ri{T{r:
{€Tl{ * €qR 6qrir fr ffi ffi-q{ sqa.Fr

qtril-qr'rqr t'r frd i { fu q-qi i-E ri{qq * Hqztr
n oil-$ m ffi Tffifi erlcil-qT 'rqr t r

ffi qrnrrqqrqrqrqi;*+qqfr fr tffi tF6s{rFrdr

TIrt-{T-TIrl-q q1 ffiffi6 ffi qtn {-qqNI

€trfr +1 +dqif i {€ilr h FuFofua e+flrqRzii si
q.ffiii trqrqfl qfrfrfqe f6qrt

d-df, sl tdfq {eTr-{ +qftTfqfir4r qI ilq

26.02.2001 Fsn nqq s6 eqrfr Faqrfr

S. qqq gilR
q6FFF f{e{rfr (n.w.; * eS qr<

nkr* Ei. +1ql-d tfrqt{ SsR,
s6Fr-s't{tqrfr (n.s{r)

* cS qr<t, ykFFIqH

* rrq qarq trqrfr, ffi
sr5qr<n €i. 3iitt g;cR si
q0q tdFq' 4 s-€-iTrq ffi6

14.08.2001

ffi erfrTq{fr qftrmFrdr ql enfrqt

e-+f, qd E1 ffi g€ q{ 
"fr ffi q'n {t"TsITql
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q.drtr{ qFTfr * rsrqtrn d ir+ furd n;frq rrcsrt
* *,rqtddi*srFrsrR itqie.ffidf +tdqffi ef,<r$fr
yFcitFm el sfl+qr Rqifi 01 .08.01 +1 r+em +€wrqr
i toqt wt fql$i eerrr y{s'R d. erfH gqn ls€r +1,

tffrq g{t+R * yten fti6 qq *rrfi anr qrqwar€ +1
nw qfr+ grwn * qfrqR eruqq Si ffi q,w{r fqf,{r
+ttq',*,

ffiq,r{vnd{r{wrnFnr
{rqiq F-fu erg{un y*q er+rqfr; tE{rqq d

"rrrqTqT frfr *1 yp1foq61 q{ e-rrqrf{d" frrqq q1

fqrifr 05.11.01 t oq.rr.or ao eTr+Rd qR fqqtrq
q.r4{,n-dr fi t€rn q;1ffifrfqs * eqfrsr<, n. FriTr+.
(rt.tn.) i f*qr r

i

i
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Appendix I

METEOROLOGICAL DATA

Recorded at Namkum, Ranchi during 2001

Month Mean

Maximum

Temp. ('c)

lAean

Minimum

Temp. ('C)

Mean Dry

bulb

Temp. ('C)

Mean Wet

bulb

Temp. ('C)

iiean

Humidity

(%)

Total

rainfall

(mm)

Highest

ItAaximum

Temp. ('C)

Lowest

Minimum

Temp. ('C)

January

February

March

Aprit

May

June

Juty

August

5eptember

0ctober

November

December

28.79

30.1

31.6

36.93

38.7

30.s

29.16

30.9

30.6

79.7

28.39

25.0

13.92

, 18.2

20.3

23.2

23.9

23.2

23.2

24.1

23.8

21.6

14.4

9.8

65.8

70.9

n.5

65.1

78.9

79.3

n.3

79.8

82.2

70.5

73.8

68.3

1.0

27.0

31.5

16.0

44.0

503.5

326.5

1 85.0

92.0

32.0

Nit

Nit

29.1

31.6

37.0

41.5

43.5

39,0

31 .0

32.5

35.0

32.0

31 .1

27.6

3.5

8.0

11.1

16.0

18.0

20.0

20.0

22.0

21.5

15.5

12.0

6.0

5.67 17.99

11.7 21 .7

14.7 23.7

19.2 ' 26.65

23.1 27.4

20.9 25.7

21.6 76.3

23.0 26.8

72.7 26.2

18.8 25.8

13.82 17 .74

8.25 12.7

The highest temperature

The lowest temPerature

The total rainfatl

Monsoon rainfall (June to SePt.)

Hailstorm

4s'c (09.05.2001 )

3.5'C (10.01,2001)

1258.5 mm

1107 mm

None

f

a
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Appendix ll
PERSONNEL

on 31 .12.2OO11

Scientific*
RMD

Head of the Division

PrincipaI Scientist

Senior Scientist

Scientist

Total

Adminstrative*

Admin. Officer

Finance & Acc. 0fficer
Asstt. Admin. Officer

Jr. Accounts Officer

Sr. P.A.

Steno Gr. - ll

Assistant

Sr. Cterk

Jr. Steno

Jr. Clerk

Total

Field Stations

Scientific

TechnicaI

Admin.

Supporting

Ad mi ni s t r a tive N on- lii ni s te r i a I
Medical0fficer

Asstt. Director (01)

Security Officer

Total

Technical*
Category - lll

Category - ll

Category - |

Total

Supporting
Grade - lV

Grade - lll

Grade - ll
Grade - |

Total
* Inctudes field stations

WB

2

4

1

MP

2

5

1

1

3

1

12

39

56

1

1

2

1

1

2

13

13

1

5

40

0rissa

2

3

1

1

1

3

5

32

44

81

10

20

34

37

101

j

'

:

I

i

-i
:

-I
=s

:

d

1

-i

;a

.A

t

i

:
'-
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Dr. K. K. Kumar

Division of Lac Production

Dr. P. Kumar

Dr. B. P. Singh

Dr. A. Bhattacharya

Sri Ganauri Singh

Sri 5, C. Srivastava

Dr. 5. N. Sushit

Sri S. K. Yadav

Sri D. Saha

Sri R. K. Singh

Sri M. L. Rabidas

Sri 5. S. Prasad

Sri D D. Prasad

Sri K. P. Gupta

Sri R. L. Ram

Sri R. K. Swansi

Sri Mohan Singh

Sri D. W, Runda

Sri R. G. Singh

Sri S. K. Tripathi

Division of
Development

Dr. P. C. Gupta

Dr. D. N. Goswami

Dr. N. Prasad

Dr. R. N, Majee

Dr. K. P. Sao

Dr. P. C. Sarkar

Sri S. K. Pandey

Dr. 5. K. Srivastava

Sri 5. K, Giri

Sri 5. K. 5. Yadav

Sri M Fahim Ansari

Sri D. D. Singh

Sri T. K. Saha

Sri Bhota Ram

Sri B. P. Ghosh

Sri B. P. Keshri

Director

- P. S. & Head

- P.5. (Agron.)

- P.5, Agric. Entomot.)

- 5r, Scientist (Soit 5c. Agric. Chem.)

- 5r. Scientist (Ptant Breeding)

- Scieniist (Agric. Ento.;

- Scientist (Agron.)

- Scientist (Biotech.)

- Scientist (Soi[ & Water

Conservation)

- F/F Tech. (T-4)

- F/F Tech. (T-4)

- F/F Tech. (T-4)

- F/F Tech. (T-4)

- F/F Tech. (T-4)

- Lab. Tech. (T-l-3)

- Lab. Tech. (T-l-3)

- F/F Tech. (T-2)

- F/F Tech. (T-2)

- F/FTech. (T-1)

Lac Processing and Product

- P.5. & Head LPPD (0rg. Chem.)

- P.S. (Physics)

- P.S. (0r9. Chem:)

- P.S. (0rg. Chem.)

- P.S. (Physics)

- Scientist (0rg. Chem.)

- Scientist (Mech. Engg.)

- Scientist (0rg. Chem.)

- Scientist (AS & PE)

- Scientist (0r9. Chem.)

- Scientist (0rg. Chem.)

- Tech. Officer (Lab.) (T-6)

- Tech. 0fficer (T-6)

- Lab. Tech. (T-4)

- Lab. Tech. (T-4)

- Lab. Tech. (T-4)

Smt. P. Devi

Sri Hironmoy Das

Sri Binod Kumar

Sri 5. K. Tirkey

PD Unit
Dr. N, Prasad

Dr. K. M. Prasad

Shri R. Singh

Sri P. M. Patit

Sri K. K. Prasad

Sri Jagdish Singh

Sri M. K. Singh

- Lab. Tech. (T-3)

- Lab. Tech. (T-2)

- Lab. Tech. (T-1)

- Lab. Tech. (T-1)

- PS In-charge

- PS (0rg. Chem.)

- Scientist Sr. Scale (Phys. Chem.)

- Scientist 5r, Scale (Phys. Chem.)

- Tech. Officer (Lab.) (T-6)

- Tech. Officer (Lab.) (T-6)

- Lab. tech. (T-4)

Transfer of Technology Division

Dr. K. K. Kumar

Sri R. Ramani

Dr. K. M. Prasad

Sri Y. D. Mishra

Sri Radha Singh

Dr. A. K. Jaiswal

Dr. K. K. Sharma

Sri P. M. Patil

Sri M. L. Bhagat

Dr. N. Prasad

Dr, G. Pa[

Sri L.C.C.N. Sahdeo

Sri M. Ekka

Sri R. P. Srivastava

Smt. Ratna Sen

Sri Ani[ Kr. Sinha

Sri V. K. Tewari

Sri D. K. Singh

Sri P. A. Ansari

Sri Binod Kumar

Shri S. B. Azad

Sri Madan Mohan

- P5, Head, & Acting Director

- P5 (Agric. Entomol.)

- PS (0rg. Chem.)

- Sr. Scientist (Agric. Entomot.)

- Scientist, 5r. Scate (Phys. Chem.)

- Scientist, Sr. Scate (Agric.

Entomot. )

- Scientist, Sr. Scate (Agric.

Entomol. )

- Scientist, Sr. Scate (Phys. Chem.)

- Scientist, Sr. Scate (Agric.

Entomo[. )

- Scientist (Farm Machinery &

Power)

- Scientist (Agric. Economics)

- Tech. Officer (F/F Tech.) (T-6)

- Tech. Officer (Lab.) (T-6)

- Jr. Asst-cum-photograper

(T-4)

- Museum Assistant (T.4)

- (F/F Tech.) [-a)
- (F/F Tech.) (T-a)

- (F/F Tech.) [-a)
- (F/F Tech.) (T-3)

- (F/F Tech.) (T-3)

- (F/F Tech.) (T-3)

- (F/F Tech.) (T-1 )
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RFRS for Lac, Dharmjaigarh

Dr. S, K. Jaipuriar - Sr. Scientist (Agric. Ento.) l/c

RFRS for Loc, Balarampur, W.B.

Dr. A. Bhattacharya - P5 (Agric. Entomot.) l/c

Admi ni st r otive Secti on

Sri A Rastogi

Sri R. K. Singh

Sri A. K. Yadav

- Scientist (Agronomy)

- F/F Tech. (T-1-3)

- Administrative Officer

- Fin. & Accounts Officer

- Security Officer

- P.A. to Director

- Stenographer Grade ll

- Stenographer, Grade l,

- Jr. Stenographer

- Assistant

- Assistant

- Assistant

- Assistant

- Assistant

- Assistant

- Assistant

- Assistant

- Assistant

- Sr. Clerk

- 5r. Cterk

- 5r. Cterk

- 5r. Cterk

- Sr. Clerk

- 5r. Cterk

Sri A. K. Tripathy

Sri Arjun Gope

Sri R. K. Toppo

Sri K. K. Deonath

Sri Samal Kumar

Hindi Cell

Sri Lakshmikant

Dr. Anjesh Kumar

Director/ARIS Cell

Dr. P. C. Sarkar

Sri A, K. Sahay

Sri D.'Ganguty

Sri R. K. Rai

RTL

Sri D. Ghosh

Sri K. M. Sinha

Sri B. K. Singh

Sri Ajay Kumar

Sri Anup

Farm Unit

Sri R. N. Vaidya

Sri M. Surin

Sri Satish Kumar

Sri S. K. Mukherjee

liechanical Section

Dr. N. Prasad

Sri S. K. Srivastava

Sri S. K. Bhaduri

Sri H. L, Bhakta

Sri B. L. Dey

Sri L D. Das

Sri A. Sharma

Sri R. K. Ravi

Sri Kunwar Tirkey

Sri B. S. Choudhary

Library

Sri R. P. Tewari

Sri V. K. Singh

Jr. Clerk

Jr. Clerk

Jr. Cterk

Jr. Clerk

Jr. Cterk

Asstt. Director (01)

Hindi Transtator (T-4)

Scientist l/c

Tech. Officer (T-6 F/F)

Tech. Officer (T-6 Lab.)

Tech. Asst. Lab. (T-1)

Tech. Officer (Lab.) (T-6)

Tech. Officer (Lab.) (T-6)

Lab. Tech. (T-1)

Lab. Tech. (T-1)

Lab. Tech. (T-1)

(T-6) Tech. Officer (F/F) Incharge

T-1-3 (Tractor Driver) (F/F Tech.

T-1 (F/F Tech.)

T-1 (F/F Tech.)

Scientist 0/l
Tech. Officer, T-5

Tech. Officer, T-5

Instru. Mech., T-ll-3

Boiter Asstt.

Asstt. Mech., T-1

Carpenter, T-1

Wireman, T-1

Turner, T-'1

Gtass Btower (T-2)

Tech. Officer (T-6)

Tech. Officer (T-6)

Dr. 5. Ghosal

Sri K, A. Nagruar

Sri Nagendra Mahto - Asst. Admin. Officer

Sri Md. Samiullah - Asst. Admin. Officer

Sri R. Rabidas

Smt. 5. Prasad

Sri A. K. Sinha

Sri S. K. Yadav

Sri K. P. Pandey

Sri Budhan Ram

Sri K. N. Sinha

Sri Ravi Shanker

Sri Dudheshwar Ram - Assistant

Sri Sudharshan Ram - Assistant

Sri R. K. Upadhaya - Assistant

Sri N. Tapno

Sri Md. Mobark

Sri Vijay Ram

Sri B. Rajak

Sri K. L. Choudhury

Sri Emi[ Gari

Sri Thibu Minz

Sri Baijnath Gope - 5r. Clerk

Sri Anant Pandey

Sri Prahtad Singh

Sri Bihari Sahu

Sri S. C. Lat

Sri Raghunath Mahto - Sr. Cterk

Sri Wilson Guria

Sri K. 0raon

Sri Pranay Kumar

- Sr. Cterk

- Sr. Clerk

- 5r. Clerk

Sri Narayan Gope - Sr. Clerk
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Dispensary

Dr. N. P. Sahu

Sri C. Pandey

Central Stores

Dr. K. M. Prasad

Sri Md. Mobarak

- IMA (Part time)

- Stockmen-cum-compounder

(T-4)

- P5 0/l
- Assistant

Driver
Sri Bandhan Runda

Sri Jaswant Tiwary

Sri Narayan Lakra

Sri Arvind Kumar

Sri Rajesh Kr. Yadav

Sri Mandewswar Singh

T-t-3

T-l

T-1

T-1

T-1

T-1

Promotions, Transfers, etc.

Promotion

Dr. K. K. Kumar

Dr. D. N. Goswami

Dr. N. Prasad

Dr. R. N. Majee

Sri R. Ramani

Dr. A. Bhattacharya

Dr. K. M. Prasad

Dr. Dr. K. P. Sao

Dr, B. P, Singh

Sri R. P. Tewari

Sri V. K. Singh

Sri D. Ghosh

Sri K. M. Sinha

Sri D. D, Singh

Sri T. K. Saha

Sri A. K. Sahay

Sri LCN Sahdeo

Sri M. Ekka

Sri D. Ganguty

Sri J. Singh

Sri K. K. Prasad

Sri R. N. Vaidya

Sri Bhola Ram

Smt. Ratna Sen

Sri B, P. Ghosh

Sri D. D. Prasad

Sri H. Das

Promoted to PrincipaI Scientist

w.e.f . 27.7.1998

w.e.f . 27 .7 .1998

w.e.f . 27 .7 .1998

w.e.f . 27 .7.1998

w.e.f .27.7.1998

w.e.'f .27.7.1998

w.e.f .27 .7 .1998

w.e.f . 77 .7 .1998

w.e.f . 27 .7 .1998

- Promoted to next hieher erade T-6

Sri M. L. Rabidas

Sri C. Pandey

Sri K. P. Gupta

Sri A. K. Sinha

Sri R. L. Ram

SriV. K. Tewari

Sri D, K, Singh

Sri S. S. Prasad

Sri P.A. Ansari

Sri R. G. Singh

Sri 5. B. Azad

New Appointment
Dr. G. Pal

Sri R. K. Singh

Death

Jiwan [a[

Mahadeo Oraon

Retirement

Sri U. Sahay

Sri Md. Samiullah

Shri T. Minz

Smt. S. Guha

Sri R. B. Singh

Sri Chhote La[ Dhimar

Transfer

Sri V. K. Rao

Sri Arvind Kumar

- do - T-4 w.e.f. 8.6.1997

-do- T-4 we,f. 1.1.2000

-do- T-4 w.e.f. 1.1.2000

-do- T-4 w.e.f. 1.1.2000

-do- T-4 w.e.f. '1.1.2000

-do- T-4 w.e.f. 1.1.2000

- do - T-4 w.e.f . 1.1.2000

-do- T-4 w.e.f. 1.1.2000

-do- T-ll-3 w.e.f. 1.1.1996

-do- T-2 w.e.f. 8.6.1997

-do- T-3 w.e.f. 1.7.2000

joined on 13.9.2001 as Scientist,

AgriculturaI Economics

joined on 11J22001as a Scientist

(Soit & Water Conservation)

- T-1-3 on2.2.2001

- 5G. lll on 29.9.2001

- T-ll-3 w.e.f. 31.1.2001

- A.4.0. w.e.f. 31 .1.2001

- Chowkidar w.e.f, 30.4.2001

- Asstt. we.f. 30.4.2001

- Asstt. w.e.f. 30.6.2001

- w.e.f. 30.11.200J

- Scientist, to llHR., Bangalore

w.e.f. 19.1.2001

- Scientist to l.A.R.l., New Delhi

w.e.f .12.4.2001

- do-

-00-

-00-

-00-

-do-
-do-

-00-

-00-

- Promoted to next higher grade T-6

w.e.f. 1 .1.2001

w.e.f . 1 .7.2001

next higher grade

T-4 w.e.f, 8.6.1997

T-4 we.f. 1.1.2000

T-4 w.e,f. 1.1.2000

T-4 w.e.f. 1.1.2000

T-2 w.e.f. 8.6.1997

-00-

-do-

-do-

-do-

-do -

-do -

-do-

- do-

-00-

-do-

-00-

Promoted to

-do-

-do-

-do-

- do-

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f. 1.7.2000

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f. 3.2.2000

w.e.f, 10.3.2000

w.e.f .'1.1.2001
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Sl. Name of Discipline
No.

Scientist Senior Principal
Scientist Scientist

RMP Total

1. Director
2. Agronomy

3. Ptant Breeding

4. Plant Physiotogy

5. Soi[ Chemistry/Soit Fert./
Soit Micro Biotogy

6. AgricutturalEntomology
7. Farm machinery & Power

B. Agricuttural Structure ft
Process Engg.

9. Soi[ and Water Conservation Eng.

10. ComputerApptication

11. Electronics & Instrumentation
12. Organic Chemistry

13. Agricuttural Chemistry

14. Chemicat Engineering

1 5., Bio-technotogy

16. MechanicalEngineering

17. Etectricat Engineering

18. AgriculturaI Economics

19. Agricultural Extension

20. Bio-Chemistry (PS)

2

1

1

1

8

2

2

1

3

z

1

1

13
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3

1

2

2

10

2
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2

2

1

1

2

2

.t

4
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1
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1
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ERRATUM

Annual Report 2000-2001
Indian Lac Research Institute, Ranchi

Page 16, Tabte 6

TO BE READ

Table 6 Plant growth attributes ol Flemingio spp. and Albizzio lucida prior to lac inoculation (winter lac crop 2000-01 )

Hosts Plant height (cm) Basal girth (cm) No. of tillers/primary Canopy Total Inoculable

branches per bush spread (m) shoot shoot

length(m) length(m)

80 150 740 80 150 240 80 150 740 N'5 E'W

DAC DAC DAC DAC DAC DAC DAC DAC DAC

, Flemingio 41.1 195.0 2.05 3.11 24.4 19.2 28.3 15.8

mocrophylla
t
, Flemingio 19.2 103.0 ' 1.57 2.50 11.4 10.2 10'7 4'7

l- semiolota

* Albinia lucida 330.0 73.91 5.4. 2.86 2.48 20.5 9.4

' DAC - Days after coppicing/harvesting

t ' Primary branches
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