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PREFACE

One of the priorities of the Institute is to spread awareness among the specific
target groups within the country, about the potential of lac in various spheres.
Lac culture can be an important tool in ecosystem development and also in
livelihood enhancement of economically backward areas. It is possible to bring
about a multi-fold increase in lac production in the country with active involve-
ment of extension machinery at the local level including State Agriculture Dept.,
Forest Dept. and NGOs. A careful analysis of the industrial scenario clearly
reveals a huge potential for utilization of lac in the country as well as overseas.
The limitations can be mainly seen as assured supply of lac at reasonable price
level. One of the strategies of for achieving this is to enhance the cultivation
base in the country to ensure better stability in production.

Lac culture is a specialized activity and therefore, there is a need to spread
awareness, periodically, about recent developments among the professional
academia and research fraternity across the country. Keeping this mind, a win-
ter school was held in the Institute this year. It lent us a sense of satisfaction,
as this was the first of its kind organized in the history of the Institute. This
was further heightened by the wide response the programme received. Twenty-
two participants from eleven States participated in the School. Fifty-seven lec-
tures arranged under the programme included 11 invited lectures. The partici-
pants found the book containing the articles pertaining to the lectures quite
useful. The course was well received by the participants as revealed by the feed-
back provided by them at the end of the programme. This success would serve
as an inspiration for organizing more such programmes in future.

W

Dr lfK Kumar
Director
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EXECUTIVE SUMMARY

Lac crop and host management for better yield

¢

Significant suppression of lepidopteran preda-
tor population was observed after release of egg
parasitoids under various treatments, compared
to control.

Ethofenprox (Nukil 10 E.C.) has been proved
to be an effective insecticide in the manage-
ment of lac insect predators. The insecticide
ethofenprox (Nukil 10 E.C.) did not show any
detrimental effect on the emergence of lac
crawlers when broodlac was dipped in the in-
secticidal emulsions (0.05 to 0.02%) for two
minutes prior to inoculation for raising the
baisakhi crop.

The organophosphorous insecticide profenfos
(Curacron 50 E.C.) was found to be highly ef-
fective against Chrysopa nymphs.

Lac insects survive and complete their life cycle
on some plants mostly at high plant density
during summer (jethwi 2002). However, brood
lac and stick lac obtained were 26.0 and 18.2
percent less respectively than that of used at
the time of inoculation.

The contribution of different plant components
viz., branches, twigs and leaves to the yield of
harvested biomass was determined to be 46.4,
36.4 and 17.2% respectively in winter lac sea-
son crop (aghani 2001-02).

Application of nutrient in the form of inorganic
fertilizer on ten year old palas trees resulted in
luxuriant growth.

The maximum surviving female (81.8%) lac
insect, having productivity potential of 33.4 mg
per cell, was recorded in Flemingia semialata
during aghani 2002-03 lac crop.

One year old shoots with 10 g brood/m resulted
in better production of brood/bush (268.3g) in
case of F. semialata whereas it was 243.7g/bush
on 18 month old shoots inoculated with 10 gm
brood/m in F. macrophylla during aghani lac
crop.

The weight of brood yield/m may be taken as
an important parameter for lac productivity po-

tential in Flemingia spp. during aghanilac crop.

Improvement in lac productivity through genetic
approaches

¢

*

Out of six germplasms of Flemingia spp. under
evaluation, F. semialata showed superior lac
productivity performance, producing on an av-
erage 187.5g brood lac/m on primary shoots
and 364.5g brood lac/bush during aghani 2002-
03 lac crop.

At sexual maturity, the lowest male population
(14.6%) of lac insect was recorded in case of
10 g brood/metre shoot length of one year old
shoots of F. semialata, whereas the highest
(51.7%) in case of 20g brood/metre shoot
length of 1.5 year old shoots of F. macrophylla.

Synthesis of bio-active compounds from aleuritic

acid

¢

¢

*

(Z)-9-Hexadecenal, a sex pheromone of
Heliothis armigera (=Heliothis subflexa) (cot-
ton boll worm) and rice stem borer, has been
synthesised with improved yield (18%) from
threo-aleuritic acid. The compound was com-
pared with the authentic sample of (Z)-9-
hexadecenal.

Aleurityl hydrazide was synthesised, which may
elicit anti-fungal and anti-bacterial activties.

trans-2-Undecenyl urea was synthesised from
azelaic acid aldehyde, one of the periodate oxi-
dation products of aleuritic acid. Dimethyl 2-
undecene-1, 11-dioate was synthesised by
modified method, using aleuritic acid as the
starting compound.

Lac-based compositions for surface coating

¢

L

Water-thinnable lac-based coating composi-
tions have been developed for cementitious sur-
faces. They showed good adhesion, and no flak-
ing, peeling off and discolouration were ob-
served upto nine months after application.

Fresh aqueous emulsion compositions based
on lac wax were prepared in quantity and evalu-
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ated for post-harvest life of fruits like mango,
litchi, apple and kinnow and vegetable like cap-
sicum. Results showed that the coating com-
position improve the post-harvest shelf-life of
these fruits and vegetable appreciably.

¢+ Attempts were made to further improve lac
based wood lacquer formulations, by incorpo-
ration of phenol ketonic as well as alkyd resins.
Incorporation of other natural resins and extend-
ers was also attempted without any significant
improvement in the properties.

¢ Metal lacquers developed earlier, were further
modified for use as multi-coloured foil coatings
in the packaging of confectioneries etc. The re-
sults obtained were promising.

Particle boards based on refuse lac/by-products
of lac and agro-wastes

¢ Particle boards of dimensions 120 mm x 120
mm x 12 mm were prepared from arhar stick
particles using 20% seedlac as binder and 1%
paraffin wax emulsion as sizing agent. The re-
sults indicated that the particle board of den-
sity above 0.80 g/cc could meet the require-
ments of IS: 3087-1987.

Machanisation of bhatta process of lac manufac-
ture

¢+ A machine for production of bhatta shellac has
been fabricated. Trial run of the machine was
carried out. The warm up time was found to be
30 min (approx.). The temperature inside the
main chamber was above 100°C which was suf-
ficient for melting of seedlac in bag.

Degradation of seedlac and shellac with age

¢ Changes in the physico-chemical properties
have been examined with age, of both-seedlac
and shellac stored in polythene bags and in
open (paper cardboard carton) at room
remperature. Degradation of both seedlac and
shellac was found to be comparatively less
stored in polythene bags than that in open.

Transfer of Technology

Training Programmes

One-week training programme on lac culture

-

was conducted for 12 batches, comprising of a total
of 268 farmers. Special training programmes lac
culture were organised in four batches for the benefit
of 119 participants. Off-campus training
programmes were also conducted in a number of
villages in Jharkhand, M.P., West Bengal,
Maharashtra, Andhra Pradesh and Gujarat through
which around 3800 farmers learned about improved
methods of lac cultivation.

The process knowhow for aleuritic acid and lac
dye were transferred to a lac industrialist. The
institute also transferred the knowhow for lac-based
spiritless varnishes to M/s Pidilite Industries Pvt. Ltd.,
Mumbai.

Publicity

The Institute put up stalls on lac at exhibitions
and kisan melas on 15 occasions. In addition, it
organized exhibitions in 16 villages during the field
training camps on lac cultivation. The institute also
published two books, one booklet, and five publicity
brochures related to lac cultivation and application.
The Institute also brought out quarterly newsletter
on lac.

Field Demonstration

The Institute conducted field demonstrations
of lac culture techniques under two State-sponsored
extension programmes for benefitting over 1000 lac
growers in Jharkhand. The technology intervention
also includes providing critical inputs to the growers
besides training and guidance.

Events organized

¢+ A one-month winter school on “Recent Ad-
vances in Lac Culture’ was organized in which
twenty-two teachers and research workers from
eleven States participated.

+ The “Annual Lac Kisan Mela” was organized in
which seventeen stalls were put up by various
agencies. There was a kisan goshthi in which
experts responded to the queries of farmers re-
lated to lac, silk and other agricultural areas.

+ Aone-day seminar on “Prospects of Large-scale
Investment in Lac” was organized in which sixty-
two participants from Jharkhand, West Bengal
and Madhya Pradesh took part and discussed
about investment needs of lac processing units.



*

A “Lakh Kisan Sammelan” was organized at
Dahu village to intensify participation of farm-
ers in lac cultivation in the region, after impres-
sive results under the State-sponsored Farmer
Adoption Programme run by the Institute.

ILRI Annual Report 2002-2003

To commemorate the birth centenary of former
Prime Minister Choudhary Charan Singh, a
“Lakh Krishak Samman Divas” was organized
in which eleven lac growers were honoured for
the contribution in lac cultivation.
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INTRODUCTION

Historical

The Institute came into existence as a resuilt
of the recommendation of a two-member committee
comprising of Mr. H. A. F. Lindsay and Mr. C. M.
Harlow, appointed early in 1920 by the then Govt.
of India to enquire into the conditions of the Indian
lac trade and suggest measures for its all-round
improvement. The report of the committee was
published in 1921. They had recommended, besides
other aspects, for intensive cultivation by
significantly tested methods for sustained lac
production. In view of this suggestion, the then lac
merchants organised themselves into a private
registered body, the Indian Lac Association for
Research. The Association acquired land from the
provincial government and the foundation of the
Indian Lac Research Institute (ILRI) was laid on Sept.
20, 1924. It started functioning under the Founder
Director, Mrs. Dorothy Norris.

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

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

After the Second World War, the First and
Second Review Committees set up in 1951 and
1956, formed broad research programmes with
equal emphasis on fundamental and applied
research. During the period, four Regional Field
Research Stations were set up at Jhalda (W.B.),
Damoh, Umaria (M.P.) and Mirzapur (U.P.) to take
up regional problems. Later, Regional Testing
Laboratories were also established to support lac
manufacturers for quality control of different types

-

of lac manufactured by them. These were set up at
Gondia (Maharashtra), Jhalda (W.B.) in 1959, at
Balarampur (W.B.) and Daltonganj (erstwhile Bihar)
in 1961 and at Namkum (erstwhile Bihar) in 1962.

Indian Council of Agricultural Research (ICAR)
took over the administrative control of the Institute
on 1st April 1966, with the abolition 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., Entomology,
Chemistry, Agronomy & Plant Genetics, Technology
and Extension.

The Institute

The ILRI is situated nine kilometers east of
Ranchi city, on the Ranchi-Jamshedpur highway,
at an altitude of about 650 m above sea level at
23°23' N latitude and 85°23'E longitude. The soils
of the Institute are developed on granite gneiss
showing advance stage of weathering. The soil of
the plantation is lateritic type. The total estate of
the Institute at Namkum, including experimental
plantation (about 36.5 ha) covers an area of 49
ha. The area has ecologically mild salubrious
climate; the mean minimum temperature varied
between 7.25 °C in January and 23.77 °C in June
and mean maximum temperature varied between
24.61 °C in January and 40.15 °C in April. The
total rainfall during the period was 1102.3 mm of
which the monsoon rainfall was 919.7 mm.

The Present Status

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

Since its inception, the Institute has played a
significant role in creating awareness among the
tribals about the benefit of scientific methods of
lac cultivation. It has persistently endeavoured to
boost, optimise and disseminate appropriate
technologies for scientific methods of lac cultivation
and offers packages and practices for all major lac
hosts. The Institute has been disseminating these
technologies to the growers belonging to weaker
sections, who cultivate lac in an area encompassing
about 80,000 sq. km covering the states of
Jharkhand, West Bengal, 4.P., M.P., Chhattisgarh,
A. P., Maharashtra and Orissa.

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

The Mandate of the Institute is :

For Head quarters :

¢ Todevelop lac culture technologies, adopting ex-
isting or genetically improved lac insects and lac
hosts

¢+ To develop lac processing techniques for the in-
dustry

¢+ To conduct researches for diversification of lac
utilisation leading to pilot plant demonstration

¢ To transfer the technologies to farmers and en-
trepreneurs

+ To act as a repository of information on lac pro-
duction, processing and utilisation
For Regional Field Research Stations :

¢+ To test the developed lac cultivation technolo-
gies under different agro-climatic conditions

¢ Brood lac production and exploitation of regional
hosts

¢ Training of farmers for boosting lac production
in agro-forestry system

+ Entrepreneur awareness programme on regional
basis

Organisational Set-up

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

Located in the main campus are :

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

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

Staff

The Institute has a sanctioned strength of
1 RMP, 55 scientific, 81 technical, 42 administrative
and 101 supporting grade posts.

Budget

During 2002-2003, the non-plan expenditure
was Rs. 381.88 lakhs, against a budget estimate of Rs.
410 lakhs, the plan expenditure was Rs. 46.16 lakhs
against a budget estimate of Rs. 71.55 lakhs. The
detailed figures are shown in Table I.

Revenue Generation

During the period under report, a sum of Rs.
13,26,919 was earned as revenue through different
programmes of various divisions and sections of the
Institute.
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Table I Budget during 2002-2003 (in Rs. lakhs)

Head of account Plan Non-Plan
BE Expenditure BE Expenditure

Establishment charges - - 320.00 295.15
T.A. 4.50 4.38 2.60 2.15
O.TA. - - 0.05 0.05
Other charges 52.00 35.00 76.85 74.61
Other ltems (HRD, Seminar, etc.) 1.00 0.76 0.50 -
Works 14.05 5.72 10.00 9.92

Total 71.55 46.16 410.00 381.88




ILR! Annual Report 2002-2003

RESEARCH ACCOMPLISHMENTS
LAC PRODUCTION

EVALUATION, IMPROVEMENT AND
INTRODUCTION OF LAC-BASED FARMING
SYSTEMS

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

Four egg parasitoids viz., Trichogramma
brasiliense, T. chilonis, T. pretiosum and Telenomus
remus were reared on an alternative host, Corcyra
cephalonica eggs under laboratory condition.

Egg parasitoids emerging out of parasitized
edgs of field were collected. Catopsilia pyranthe
larvae were also reared in the laboratory on C.
cephalonica eggs.

a) Field release of the egg parasitoids
Trichogramma brasiliense, T. chilonis and T.
pretiosum were carried out at different rates dur-

ing the winter lac crop aghani 2001-02 of kusmi

strain on the bushy host plant, bhalia (Flemingia
macrophylla). The release rate was 10, 15 and
20 insects (egg parasitoids) per bush which is
equivalent to 1 lakh, 1.5 lakh and 2 lakh in-
sects per hectare, respectively. Four releases
of the egg parasitoids by means of tricho card
were carried out during the 3rd, 4th, 9th and
11th week from the date of crop inoculation.

Samples of the harvested crop were kept in
cages fitted with glass tubes for recording emer-
gence of parasites and predators from the crop.
Significant suppression in the predator popula-
tion was observed under various treatments over
control (Table 1).

b) Field trials for evaluation of the egg parasitoids
were also carried out during the jethwi 2002 and
katki 2002 crops in the ILRI Farm. T. brasliense
was released @ 100, 200 and 300 parasitoids/
tree 4 times during the 7th, 8th, 9th and 10th
week after crop inoculation in jethwi 2002 crop
raised on kusum trees. T. chilonis was released
@ 50, 75 and 100 parasitoids/tree 4 times dur-
ing 3rd, 4th, 6th and 7th week after crop inocu-
lation in katki 2002 crop raised on palas trees,
while T. pretiosum was also released @ 10, 15,
20 insects per bhalia bush in katki 2002 crop.

Samples from both the crops after harvesting
were collected and caged in wooden boxes fit-
ted with glass tubes for recording the emergence
of parasitoids and predators for 7 weeks. Sup-
pression of the predatory population over con-
trol was indicated with significant increase in
yield in the various treatments. The experiment
consisted of four treatments with three replica-
tions (Table 2).

Table 1 Effect on predator population and lac crop yield due to release of egg parasitoids
Treatment Release rate Mean suppression of Yield ratio
(Egg. parasitoid) (thousand/ha) predator population over (obtained/used)
control (%)*
T. pretiosum 100 38.88 (39.62) 2.82
150 44.46 (49.05) 3.13
200 53.30 (64.14) 4.25
T. chilonis 100 40.04 (41.50) 2.35
150 42.25 (45.28) 3.06
200 48.81 (56.60) 3.75
T. brasiliense 100 43.36 (47.17) 2.41
150 56.78 (69.90) 3.65
200 56.67 (69.81) 3.68
Control 1.39
S.Em ¢ 2.615 0.388
CD at 5% 7.819 1.125
CD at 1% 10.773 1.523

* Figures in Erentheses indicate the original values



ILRI Annual Report 2002-2003

Field Evaluation of pesticides on lac crop

a) The insecticides ethofenprox (Nukil10 EC) and

endosulfan ( Thiodan 35 EC) were evaluated un-
der field conditions against the lac insects and
its predator Eublemma amabilis. Ethofenprox
@ 0.005, 0.01, 0.02, 0.03 and 0.04% and en-
dosulfan @ 0.05% were sprayed on katki 2002
crop raised on palas trees, 25 days after inocu-
lation, for observing the effect on lac insects
and its major predator E. amabilis and ultimate
effect on crop yield. Observations were taken
on mortality of lac insects and the predators
under field conditions (Table 3) at 2,10 and 20
days interval after spraying. The experiment
consisted of seven treatments and four replica-
tions. Mortality of predator was comparable for

b)

Release of beneficial parasitoids amidst
lac inset colonies on Flemingia semialata

both the insecticides but ethofenprox gave bet-
ter crop yield in comparison to endosulfan.

The insecticide ethofenprox (Nukil 10 E.C.) did
not show any detrimental effect on the emer-
gence of lac crawlers when broodlac was dipped
in the insecticidal emulsions (0.005, 0.01, 0.015
and 0.02%) for two minutes prior to inocula-
tion, for raising the baisakhi crop.

The organophosphorous insecticide profenfos
(Curacron 50 E.C.) ate 0.0125, 0.025 and
0.05% concentrations, was found to be very ef-
fective against the 2nd /3rd instar of Chrysopa
sp. The nymphs were given topical application
of the insecticide and were released on twigs
having lac colonies for feeding. Immediate
knockdown of the treated nymphs as observed.

Table 2 Effect of release of egg parasitoids on the predatory population and crop yield in different crops
Treatment Eublemma amabilis Pseudohypatopa pulverea Yield
Mean no. per kg Percent reduction Mean no. per kg Percent reduction Broodlac used /
broodlac over control broodlac over control broodlac obtained

Jethwi 2002

100 insects/tree 84 19.23 335 4.83 1.39

200 insects/tree 33 68.27 229 34.94 2.20

300 insects/tree 32 69.23 201 42.89 3.17
Control 104 352 - 1.25
Katki 2002

50 insects/tree 62.50 03 40.00 2.73

75 insects/tree 87.50 01 80.00 2.86

100 insects/tree 87.50 01 80.00 4.65
Control 16 05 - 1.21

rj
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Table 3 Effect of ethofenprox and endosulfan on mortality (%) of lac insect (Katki crop) and its insect predator Eublemma amabilis
Insecticide Conc. (%) 2 days after application 10 days after application 20 days after application ~ Average yield (g) of
) of broodlac per
Lac insect E. amabilis Lac insect E. amabilis  Lac insect E. amabilis 100g input
Ethofenprox 0.005 8.38 57.75 8.91 84.0 3.48 66.5 143
(Nukil) 0.01 12.25 60.40 8.56 85.5 4.80 79.0 253
0.02 12.50 76.85 8.89 91.8 6.30 83.0 320
0.03 13.75 82.50 13.51 100.0 7.95 91.5 387
0.04 14.13 83.75 13.14 100.0 11.96 87.5 428
Endosulfan 0.05 13.25 38.75 9.20 100.0 16.3 100.0 133
Control - 8.38 9.50 8.68 6.25 7.20 6.25 49
S.Em - NS 5.53 NS 10.96 2.61 7.12 36.85
CD at 5% : - 11.61 - 22.37 7.46 21.16 109.5
It can be inferred that profenfox is very effec- In this species, the function of the leaves is
tive against the nymphal stages of Chrysopa  performed by the phyllodes. The phyllode area of
sp. the plant decides the photosynthetic ability and also

represents the assimilatory efficiency of nutrients.
Due to its importance in classical growth analysis,
a simple, non-destructive method was developed

Two experiments were laid out in Split Plot for easy estimation of phyllode area of A.
Design (SPD) under rainfed condition, to study the auriculaeformis through regression analysis taking
effect of plant densities and height of coppicing on into account two parameters of phyllode viz., length,
plant growth as well as lac yield, coupled with width and multiple of length and width.
different levels of fertilizer application. Data recorded

on plant growth attributes before lac inoculation for  conducted by taking actual phyllode area (graphical
raising winter lac crop (aghani 2001-02), did not area) as dependent variable and phyllode length (L),
differ significantly with three plant densities (2778,  yidth (W) and their multiple (LxW) as independent
1235 and 694 plants/ha). The highest plant density  yariables. Significant correlation was obtained with
(2778 plants/ha) played a major role in significant 4| the parameters. Regression equation derived from
increase in harvested bio-mass (dry wt.), broodlac  ypivariate analysis with the above mentioned
and sticklac by 204, 109 and 116% overlowestplant  independent variables (X, to X,) indicated that the
density (694 plants/ha). Similarly, plant growth  highest value of coefficient of determination (R?)
attributes were recorded prior to lac inoculation for  could be obtained with multiple of length and width
summer lac crop (jethwi 2002). Almost all the plant (1 xW) of phyllode (0.939) while the least value
growth characters were found to be maximum when (0.305) with phyliode width (Table 4).

planted at 3.0 x 2.7m. spacing. During summer,

lac insects survived and completed their life cycle ~ Nutrient management in soil for maximising lac
on some plants, mostly at higher plant density.  Yield

Summer lac crop was havested towards the end of
July, 2002. Ratio of brood lac and sticklac obtained
to used as found to be less by 26.0 and 18.2 per
cent respectively.

Management of Akashmani (Acacia
auriculaeformis) for lac cultivation

Correlation and regression analyses were

Nutritional experiment on ten-year-old palas
trees was started during 2001 in which different
levels of nitrogen (organic and inorganic forms) in
ten treatments were applied in soil. The palas trees

The contribution of different plant components ~ under study were pruned during February 2002.
of harvested bio-mass (dry wt.) such as branch, After pruning, growth parameters were recorded at
twigs and leaves as determined to be 46.4, 36.4 30 day intervals. New shoots emerged during March
and 17.2 per cent respectively in aghani 2001-02  in almost all the trees. Maximum growth of new
lac crop. shoots was recorded during April and was highest

¥ ]
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Table 4
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Regression equations and coefficient of determination (R?) derived from univariate and multivariate analysis

Dependent variable Number of observations Independent variables Regression equation R?
Phyllode Area 50 X, = Phyliode length Y =2.2562 X, + 0.9431 0.732
X, = PhyllodeWidth Y = 10.742 X, + 2.7527 0.305
X, =X xX, Y = 0.6488 X, + 2.7527 0.939
X, =X, xX, Y = 0.6978 X, (Intercept = Zero) 0.933
X, +X, Y=2151X, +9.434X, - 28.458 0.962
Table 5 Lac crop yield in F. semialata under different crop geometry
Treatment : Plant Geometry (m) Yield (g/bush)* Yield (q/ha)
density (no. /ha) Row Plant Harvested bio-mass Brood lac Sticklac Harvested bio-mass Broodlac Sticklac
T, (40,000) 0.5 0.5 15.31 (233.4) 14.43 (207.2) 10.38 (106.7) 93.36 82.90 427
T, (17,778) 0.75 0.75 15.70 (245.5) 15.4 (236.2) 13.04 (169.0) 43.64 41.99 30.0
T, (13,333) 1.0 0.75 . 16.01 (225.3) 15.69 (245.2) 12.55 (156.5) 34.04 32.70 20.9
T, (10,000} 1.0 1.0 19.24 (369.2)  16.2 (261.4) 13.10 (170.6) 36.90 26.14 17.0
T, (6,667) 15 1.0 20.95 (437.9) 18.68 (347.9) 14.49 (209.0) 29.19 23.20 13.9
T, (6,667) 2.0 0.75 20.81 (432.1)  18.9 (356.2) 13.96 (193.9) 28.80 23.75 129
T, (5,000) 2.0 1.0 21.71 (470.3)  20.00 (399.0) 14.10 (197.8) 23.52 19.95 9.9
T, (4,444) 3.0 0.75 19.38 (374.6) 17.48 (305.5) 12.15 (146.7) 16.64 13.58 6.5
T, (3,333) 3.0 1.0 20.70 (427.5)  17.7 (312.3) 13.32(176.4) 14.23 10.41 5.9
T, (2,222) 3.0 1.5 23.03 (529.4)  23.7 (560.7) 19.08 (363.4) 11.76 12.46 8.0

* Values transformed (Vx+1); original values are within parentheses

to the tune of 0.09 cm per day in the treatment where
40 gm of nitrogen was applied, half in the form of
organic and half in the inorganic form, but the growth
was found to decline till August 2002. Maximum
number of new leaves emerged where 80 gms of
inorganic nitrogen was applied and it continued till
90 days after pruning.

The maximum diameter (5.6cm) in new shoots
was recorded where 80 gms of inorganic nitrogen
was applied. Secondary shoots came out after two
days of pruning. Tree were inoculated during
October 2002, @ 25g brood lac per metre shoot
length for baisakhi ari crop and 15g brood lac per
metre shoot length for katki brood lac crop.
Harvesting cum pruning of baisakhi ari crop shall
be taken up during April 2003.

Management of Flemingia semialata for sustain-
able lac production under various crop geometry
and irrigation

Aghani 2001-02 crop was harvested from
Flemingia semialata, planted under various crop

¥ ]

geometries (10 treatments). Planting of 40,000
plants in one hectare (most dense) resulted in
highest brood and stick lac yields. Similarly, lowest
yields of the same were obtained from 2,222 plants
per hectare (sparse). The performance of F.
semialata planted under various densities is
presented in Table 5.

The drip irrigation system was not functioning
properly, but at times, intermittently the system
had supplied water to the plants. Therefore, the
performance of F. semialata was evaluated

under both the conditions as an exploratory trial
(Table 6).

Table 6 Performance of F. semialata for lac production under
irrigated and unirrigated conditions during aghani crop
Attributes Irrigated Unirrigated
Total no. of shoots per bush 7 5
Length of coverage (cm/bush) 250 115.7
Length of coverage (cm/shoot) 35.6 23.1
Total brood lac yield (g/bush) 716.7 329.2
Total sticklac yield (g/bush) 336.7 236.5
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Collection, maintenance and conservation and
evaluation of lac insects and host plants and
their genetic improvement

Evaluation of Flemingia spp. as kusmi lac host

Six germplasms of Flemingia spp., already
grown in RBD with four replications, were evaluated
for aghani 2002-03 lac crop. Among the lac yield
productivity characters, the length of lac bearing
secondary shoots, weight of brood lac/m, weight of
lac stick/bush and weight of scraped lac/bush
showed significant effect on lac crop with heritability
(in broader sense) of 36, 43, 54 and 37%
respectively. These characters showed average
mean variability ranging from 164.5-451.0 e¢m for
length of lac bearing shoot, 53.8 to 102.5 g for brood
lac/m, 92.8 to 351.0 g lac stick and 49.5 to 128.5
g scraped lac / bush. It was found that weight of
brood yield/m could be taken as an important
character for lac productivity potential in Flemingia
spp. (Table 7).

Besides these, bio-types of Flemingia
macrophylla, F. paniculata, F. stricta and F
strobilifera, already raised in RBD with four
replications, were utilized for raising aghani 2002-
03 lac crop. The maximum surviving female (81.8%)
having productivity potential of 33.4 mg per cell
was recorded in F. semijalata. Out of six germplasms
of Flemingia spp. under evaluation during aghani
2002-03 lac crop, the bushy lac host F. semialata
showed superior lac productivity performance
producing on an average 187.5g brood lac/m on
primary shoots and 264.5g brood lac / bush. Among
the four bio-types of Flemingia macrophylla (i.e.,
Acc No. 193, 194, 196 & 198), lac insects were
found surviving on maximum 78% bushes in Acc
No. 194, followed by 64.0% in 193, 61.3% in 198
and 43.3% in 196. Besides these, survival of lac
insect as recorded on 80.9% bushes of F. semialata
followed by 71.4% in both of F. paniculata and F.
stricta. The bushy host plant F. strobilifera has
shown negligible survival of lac insects during aghani
lac crop.

Ejfect of different brood rate and age of shoots on
Flemingia sp. in aghani lac crop

An experiment was laid out in RBD with three
replications on two quick growing bushy hosts,
Flemingia macrophylla and F. semialata for

-

ascertaining proper age of shoots and brood rate.
Different combinations of the two host species, two
brood rates (10 and 20 g/meter shoot length) and
three ages of shoots (0.5, 1.0 and 1.5 year) were
tried in aghani crop. Male population ranged
between 15 and 51% at sexual maturity. The lowest
male population (14.6%) was recorded with the
inoculation of 10g brood/m shoot length on one year
old shoots of F. semialata and highest (51.7%) with
the treatment of 20g/meter shoot length of brood
rate on 1.5 year old shoots of F. macrophylla.

Bio-mass production was observed to increase
up to one year old shoots in both the species of F.
macrophylla and F. semialata (Table 8). The length
of inoculable shoots was found more in F.
macrophylla as compared to F. semialata;
maximum length was recorded in 18 and 12 month
old bushes of F. macrophylla and F. semialata
respectively. Lac coverage was found to be better
on primary branches of F. macrophylia in
comparison to F. semialata. Higher brood yield/bush
was recorded on 18 month old shoots of F.
macrophylla and found suitable for better brood yield
production than F. semialata. The maximum brood
yield/bush (268.3g) was recorded on one year old
shoots with 10g brood/m in F. semialata and 343.7g
on 18 month old shoots with 10g brood/m in F.
macrophylla. The superior performance of brood
yield/m (141.7g) was recorded on eighteen month
old shoots with 10g brood/m in F. macrophylla.
Similar trend was also recorded in case of scraped
lac produced in both the spp. of Flemingia. The
ratio of brood and scraped lac per bush showed
better performance of lac production with 18 month
old shoot and 10gm/m brood rate in F. semialata
whereas, 12 month old shoots with 10 gm/m brood
rate yielded better production in F. macrophylla.
The maximum production of scraped lac was
recorded 65.7g with 12 month old shoots and 10g
brood rate in F. semialata. and 103.3g on 18-month-
old shoots with 20g brood rate in F. macrophylla.

Collection, maintenance and evaluation of lac
insect stocks

Four stocks of lac insects collected earlier from
different parts of the country were maintained on
potted plants of bhalia, Flemingia macrophylla and
evaluated for the second consecutive year for life
period and sex ratio at Ranchi conditions (Table 9).
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Table 7 Evaluation of Flemingia spp. for aghani lac crop 2002-03

Hosts Wt. of Length of Lengthoflac Length of lac  Length of Wt. of Wt. of Wt. of Wt. of Brood/ Wt. of
biomass Inoculable coverage on bearing sec. lac coverage  brood brood scraped  rejected Scrapedlac Total
/bush shoots per  primary shoots/bush on sec. shoots perbush  lac/m lac/m lac stick  ratio per  scraped
(g) bush shoots/bush {cm) /bush (cm) (g) (g} {(a) (g) bush (%) lac/bush
(cm) (cm) (@)
Flemingia 1075.0 7215 117.0 218.0 85.75 123.5 725 34.2 351.0 33.0 49.5
macrophylla
(Acc No. - 193)
F. macrophylla  651.8 926.2 2175 164.5 84.75 220.8 53.8 23.7 92.8 36.25 68.0
(Acc No. -194)
F. macrophylla  1229.8 988.7 208.0 399.0 115.75 268.8 84.2 39.7 284.0 42.75 128.5
(Acc NO. - 196)
F. macrophylla 1288.8 12475 204.8 252.5 118.5 295.2 85.0 35.0 1m.2 3575  113.0
(Acc No. - 198)
F. paniculata 1651.5 1137.2 222.5 451.0 135.75 345.5 74.2 35.0 175.0 3475 1147
{(Acc No. -200)
F. semialata 1331.0 875.5 175.2 225.0 98.0 293.5 102.5 437 154.0 305 102.0
{Acc. No. 201)
Mean 1204.6 984.54 189.54 285.0 106.42 257.87 78.71 35.25 194.8 35.5 95.96
S.Em 430.7 257.8 33.99 63.23 28.18 59.84 98.09 4.89 49.12 2.75 16.70
CV% 7151 32.05 35.87 44.37 52.96 46.41 20.57 27.77 40.43 15.30 348
CD at 1% - - - - - - 33.63 - 204.12 - 69.4
CD at 5% - - - 190.0 - - 24.32 - 148.59 - 50.19
H 2% - - - 36.0 - - 43.0 0 45.0 0 37.0
GA - - - 5.45 - - 4.63 - 7.71 - 5.06

Table 8 Effect of different brood rate and age of shoots of Flemingia spp. on lac crop parameters during aghani 2002-03

Hosts Ageof  Brood Wt. of Length of Lengthoflac  Wt. of Wt. of Wt. of Wt. of Brood/ Wt. of
shoot rate/m biomass/bush  inoculable coverage on brood lac  brood scraped  rejected Scraped  Total
{month) (g) (g) shoots/bush primary shoots per bush  lac/m lac/m lac stick ratio/bush scraped
(cm) /bush (cm) (@ (g) (g) (@) (%) lac (g)
F. semialata 18 10 433.3 416.0 90.0 59.0 35.0 16.7 129.0 51.3 30.3
F. semialata 18 20 493.0 370.3 2253 105.7 373 20.0 122.7 29.0 31.0
F. semialata 12 10 331.7 432.3 259.7 268.3 58.3 30.0 203.3 30.7 65.7
F. semialata 12 20 556.3 618.0 161.7 165.0 39.0 16.7 162.3 35.0 40.0
F. semialata 06 10 314.3 300.0 109.7 156.3 69.0 29.7 103.0 36.0 38.3
F. semialata 06 20 333.0 223.7 106.0 170.0 81.7 41.0 145.6 37.0 24.0
F. macrophylla 18 10 237.7 1460.0 370.0 343.7 141.7 45.0 90.3 21.0 55.7
F. macrophylla 18 20 225.7 1511.7 337.7 3313 91.7 39.7 154.0 26.7 103.3
F. macrophylla 12 10 632.7 472.7 1477 100.0 423 22.3 188.7 52.3 26.3
F. macrophylla 12 20 485.0 446.3 85.3 85.0 473 25.0 154.3 34.0 313
F. macrophylla 06 10 470.7 447.3 102.0 95.3 40.0 16.7 109.7 37.7 19.0
F. macrophylla 06 20 531.0 1049.7 283.0 87.7 46.3 19.3 186.7 46.0 35.7
Mean - - 420.36 653.0 192.3 164.6 60.8 28.6 145.5 36.4 41.72
S.Em - - 76.85 98.0 33.84 33.84 46.5 4.89 25.7 3.22 5.27
CV% - - 31.67 25.9 30.48 30.47 49.0 315 30.6 15.34 21.91
CD at 1% - - 305.4 389.5 134.5 1345 185.2 19.4 - 12.81 20.98

CD at 5% - - 224.7 286.6 98.97 98.97 136.2 14.3 - 9.42 15.43
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In addition, seven stocks of lac insects viz., kusmi
crimson, kusmi crimson early, kusmi yellow,
rangeeni crimson, rangeeni yellow, rangeeni inbred
and trivoltine stocks are also being maintained on
potted plants of F. macrophylia.

Lac insect breeding

F-14 progeny obtained from cross of Orissa
kusmi yellow female and trivoltine crimson
expressing yellow colour and trivoltine
characteristics is being muitiplied on potted plants
of F. macrophylla (bhalia) for field trials.

Lac insect and host plant interaction

The experiment laid out in RBD, having six
treatments (lac hosts) and three replicates, was
continued this year also. Every plot contained 16
plants at 1x1 metre distance. Five randomly selected
plants from each plot were inoculated with broodlac
obtained from kusum in February, 2002 (jethwi crop)
with kusmi crimson strain of Kerria lacca (Kerr) and
then in July, 2002 (aghani crop). The jethwi crop
matured in July, 2002. The resin obtained from each
plot was converted to seedlac and analysed for resin
dye, flow and life. Survival of lac insect on each plant
was also recorded after one month of inoculation
(Table 10). The aghani crop is in progress.

Significant differences were observed in crop
survival and colour index of resin obtained from
different hosts. No conclusion could be drawn for
life and flow properties. Lac insect survival on
Acacia auriculaeformis till crop maturity was only
33.3% and 13.3% for aghani and jethwi respectively
while on bhalia and kusum it was 80.0 & 53.3 and
80.0 & 66.7% respectively. Colour index of resin
was lowest in akashmani and highest in bhalia in
both the crops.

Organogenesis in lac host plant Flemingia sp.

In vitro shoot tip culture of Flemingia
macrophylla on Murashige and Skoog's (MS) media
supplemented with PGR analogue (10-
carboxymethyl-2-decenoic acid) from aleuritic acid,
a constituent of lac resin at concentration of 1.0
mg/1, 2.5 mg/l resulted in root initiation. The result,
besides explaining the success of establishing vitro
shot tip culture of F. macrophyilla, a promising lac
host plant, also confirms about the auxin like activity
of the PGR analogue.

NATP (Plant Biodiversity - Zone VIII)

An exploration was carried out in the areas
of Ranchi, Simdega, Gumla, Hazaribagh, Giridih
during the month of March 2002 (18/03/2002 to

Table 9 Comparative performance of different lac insect stocks
Collected from Life cycle Average life Male percent
period (days) range {Average)
Bangalore (Kamataka) June - Nov.- June 155 - 198 66 - 89 (79)
Thrissur (Kerala) Feb. - Aug. - Feb. 149 -213 58 - 80 (68)
Amsoi (Assam) May - Oct. - May 153 - 210 50 - 65 (55)
Jodhpur (Rajasthan) July - Nov. - July 140 - 225 41 - 58 (51)

Table 10 Biological and industrial parameters of lac insects raised on different host plants
Aghani (July 2001 - Feb. 2002) Jethwi (Feb. 2002 - July 2002)

Host Plant Colour Life Flow Lac insect Colour Life Flow Lac insect

index (min) (mm)  survival on (%) index {min) {(mm)  survival on (%)
Acacia auriculaeformis (akashmani) 12.5* 61.5 45.0 333" 11.5* 58.0 385 13.3*
A. catechu (khair) 17.5 60.0 35.0
Albizzia lucida (galwang) 155 60.0 385 53.3 14.0 58.0 275 33.3*
Flemingia macrophylla (bhalia) 175 59.0 335 80.0 29.0%* 58.0 19.0 53.3
Schleichera oleosa (kusum) 15.5 60.0 475 80.0 11.5*% 57.0 37.0 66.7
Ziziphus mauritiana (ber) 16.0 58.0 50.0 66.7 14.0 60.0 25.0 40.0

* Significant at 5% ** Significant at 1%

-
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22/03/2002); survey of Bokaro Distt. was carried
out during July, 2002.

Seeds and shoot cuttings of lac host plants,
mainly collected from these areas were ber, palas,
kusum, chapper (Flemingia chapper) and raintree
(Albizia saman) along with a few interesting
collections of some rare plant types of palas and
karanj. Two rare plant types of palas with white
and yellow flowers were collected from Keshdhari
village of Nawadih block of Bokaro district. Another
unusual palas plant with single leaf petiole was
collected form the same area. Climbing palas plant
type was also collected from the Parashnath area
of Giridih district. A new genotype of F. chappar
with large leaf type was collected from the same
area. A wild plant type of karanj (locally known as
ban karanj) was also collected from Gutuhatu
village of Torpa block in which lac insect settlement
was observed.

Another exploratory trip of Daltonganj and
Garhwa districts of Jharkhand was undertaken
during Oct. - Nov. 2002. Bio-diversity of lac host
and lac insects collected during the survey are
indicated in the Tablel1.

The collected materials in the form of shoot
cutting have been planted in the mist propagation
chamber at the ILRI farm.

Mechanisation of post-harvest operations

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

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

A sieve of 10 mesh size is fitted at an
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Power-operated lac scraping machine

inclination of 45° with respect to the horizontal,
under the two scraping rollers to receive the
scraped lac and stick. Most of the lac encrustations
of less then 10 mesh size pass through the sieve
and fall on an inclined pan, which guides the
received material towards the outlet of the machine.
The scraped lac, which does not pass through the
sieve along with the sticks, slides down the sieve
and comes out of the machine.

A feed hopper is situated at the top of the
machine which safely guides the lac sticks between
the scraping rollers. The drive mechanism
comprises of an electric motor (0.25 hp, single
phase 1450 rpm), v-groove pulleys and v-belts to
transmit power from motor to fixed and spring
loaded rollers through the idler pulley. The drive
mechanism reduces motor speed (1450 rpm) to 25
and 40 rpm at fixed and adjustable rollers
respectively. The basic structure of the machine,
i.e., frame on which various components are fixed,
is made of mild steel angle iron (35x35x5mm). The
feed hopper frame is made up of mild steel flat sheet
(25x5mm).

The machine scrapes about 13 kg lac sticks in
an hour and separates about 95 percent of lac
encrustations from lac stick in two passes.
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Table 11  Lac hosts collected during biodiversity survey, under NATP

District Place Lac/host/Lac Type of Material Status
Daltongunj Kundri Butea monosperma Root-shoot suckers Established
Ziziphus mauritiana Stem cutting Not established
Daltongunj Purnadi Forest Dhataur (ber) Seed Collection Sown in March
Garhwa Bindaghat Climbing palas Root-shoot suckers Established
Barwadih Flemingia chappar Stone cutting Established
Bigedesha Nala Palas (B. monosperma) Root-shootsuckers Established
Terasam Forest Ber Piant Rooted plant Established.

Ad hoc Project (Final Report)

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

Butea monosperma (palas) is one of the major
lac host-trees available over a large part of the
country, and contributes to significant quantity of
total lac production in India. Production of lac largely
depends on the quantity of broodlac available in an
area. A Pilot study was taken up in collaboration
with Indian Agriculture Statistical Research Institute,
New Delhi, to forecast broodlac yield from the trees
of Butea monosperma (palas) in three states
namely, Jharkhand, Chhattisgarh and West Bengal.
Experiments carried out at Ranchi (Jharkhand),
Bilaspur (Chhattisgarh and Purulia (W.B.) districts
over three consecutive years, lead to the
development of yield forecast models based on
parameters like, input and biometrical characters
through multivariate regression analysis. Of the
various models developed at different stages of crop
growth, the suitable models finally selected for
different places are as follows :

Bilaspur (Chhattisgarh)

The workable regression models developed for
Bilaspur indicate that the coefficient of host-tree
crown height (CH) in metre, canopy diameter (CD)
in metre and broodlac input per tree (BI) in kg at
first week of inoculation, explain 51% variation in
yield. Whereas, at later state (41-42 week), length
of insects settlement per shoot (ENL) in metre
number of shoots with lac insect settlement (SN)
and number of petioles with lac per sheot (PET)
explained 89% variation in yield. The models are :

One Week Stage - Y = 0.447-0.343 (+0.08) CH +
0.038 (+0.016) CD + 2.902
(+0.026) BI

41-42 Week Stage-Y = -0.15-0.011 (+0.001) ENL
+ 0.068 (+0.002) SN +
0.103 (+0.05) PET

Purulia (West Bengal)

For Purulia, at the same stages, the coefficients
of broodlac input per tree (BI), settlement density
of lac insect (SD) and living female insect density
(LFD) per sq. cm and number of shoots with lac
culture per tree (SN), explained 49 and 95 variation
in yield at first week and 41-42 week after
inoculation stage respectively. The models are :

One Week Stage - Y = -0.282 + 6.597 (+0.048) Bl

41-42 Week Stage- ¥ = -0.304 -0.008 (+0.002) SD
+0.007 (+0.002) LFD +
0.087 (+0.002) SN

Ranchi (Jharkhand)

For Ranchi, the regression coefficients of length
of settlement per shoot (ENL), number of shoots
with lac culture (SN) and number of petioles with
culture per shoots (PET) together explain 80%
variation in yield as per regression model developed,
which is as follows :

41-42 Weeks State-Y = 0.77 + 0.015 (+0.005) ENL
+ 0.043 (+0.002) SN -
0.200 (+0.063) PET

For all the above places, forecast of broodlac
yield from palas tree is possible 10-11 weeks before
crop harvesting. This period corresponds to 41-42
weeks after inoculation, i.e., the month of July, while
the crop matures in October. The advantages of
these models are that these (a) provide better
estimates than the conventional eye estimation
value, (b) help lac growers for procurement and
disposal of surplus broodlac in time for raising lac
culture and thus preventing deterioration of its
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quality, (¢) minimize wastage of broodlac, as it can
not be stored for a longer duration due to its
perishable nature and further (d) implementation
of these findings will be useful for trade and industry,
as availability of lac as a raw material is the basis
for future planning of lac based industries.

Studies at RFRS, Purulia

Disease infestation and sticklac yield of aghani
crop from Flemingia semialata as affected by
different number of shoots per bush

Flemingia semialata is a potential lac host for
sticklac production. Previous experience has
revealed that brood lac production on F. semialata
in Purulia is not satisfactory. During the year, effort
was made for evolving technologies for good sticklac
production.

Sticklac production is directly related with the
number of shoots inoculated per bush, at the same
time, the increase in number of shoots per bush
results in increased relative humidity, which
ultimately enhances the microbial activity in the
vicinity of the bush particularly during the rainy
season. The present experiment was aimed at
determine whether the microbial activity due to
crowding hamper yield significantly in case of plants
at sufficient spacings.

In the experiment, two parameters were
considered, i.e., number of shoots per bush and
disease development in lac colonies. All the selected
plants were given sufficient spacing and varying
number of shoots (3, 4, 5, 6 and 9) were allowed to
grow per bush. Each treatment was replicated six
times.

After attaining suitable size, the plants were
inoculated upto 80% of shoot length in July. Partial
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insect emergence took place in the second week of
November and lac crop was harvested. Observation
on disease development was recorded from time to
time. Measures for crop hygiene were adopted as
and when required. The experiment was conducted
in RCBD, but due to plant mortality, calculation was
done in CRD. The data on disease infestation
recorded in October has been presented here.

Experimental data revealed that with the
increase in number of shoots per bush, the length
of diseased portion, percentage of affected lac
bearing shoots and percentage of diseased portion
out of total covered shoot length increased
significantly.

Sticklac weight/bush increased significantly with
the increase in number of shoots per bush. Yield
increase was observed up to 5 shoots per bush. Little
decline in lac yield was noticed in case of plants with
six shoots. This might be due to the fact that the
diameter of the six shoot plants was less as compared
to plants of other treatments. (Table 12).

Nine shoot plants yielded higher stick lac per
bush, but it required more spacing and brood rate
of inoculation. Yield per hectare depends largely on
the spacing of the plant. Further studies are needed
before recommending optimum number of shoots
per bush. However, it is clear that with the increasing
number of shoots per bush the disease incidence
also increases but it could not affect yield per bush
in case of plants with sufficient spacing.

Effect of big, medium and small size seedling of
F. semialata on the vigour of the established plants

The bushy lac host F. semialata suffered with
high mortality in the drought prone area like Purulia.
It has been found that vigorous plants can overcome
mortality better as compared to non-vigorous plants.

Table 12 Sticklac yield and microbial attack on lac, as influenced by different number of shoots per bush of F. semialata during aghani
No. of Sticklac Wt. (g.) Length of shoot Proportion of shoot Proportion of diseased
shoots per bush affected by affected per bush shoot length out of total
per bush Fresh Dry Microbe (cm) in Oct. (%) lac covered area (%)
3 83.7 55.0 21.4 46.6 31.3
4 98.3 74.1 38.0 66.6 40.3
5 131.0 91.0 43.7 67.5 51.9
6 933 78.8 77.2 69.9 57.6
9 212.5 156.2 114.2 71.7 62.6
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To combat mortality due to water scarcity, the
vigorous plants can extend its root system deep into
the soil. Present experiment was laid out to study
whether initial seedling vigour play any major role
in achieving vigorous plant stand. For
experimentation, 15 plants of each category, i.e.,
big (25-30 cm), medium (15-20 ¢cm) and small (10-
15 cm) were chosen and transplanted in the field.
Number of shoots per bush and shoot length were
recorded at initial stage and in the month of
December (when water stress starts). Data were
analysed in completely randomized design (CRD)
due to uneven distribution of plants.

Number of shoots and shoot length per bush
recorded during December were found to be the
highest with the plants raised from big size seedlings.
Minimum values were observed with the plants
raised from small size seedlings.

Plant vigour was found to increase with the
increase in shoot length. A vigorous plant has some
added advantage to exploit natural resources better
in one hand and withstand stress due to continuous
sucking by the lac insects on the other. So, big and
healthy seedlings of F. semialata may prove to be
very much effective in raising healthy and vigorous

plant stand which will negotiate stress situation of
Purulia better.

Study of plant mortality of F. semialata plants
as influenced by different levels of irrigation

Due to water stress situation in the Purulia
district, the bushy lac host plants like F. semialata
die very frequently in the summer. A trial was
initiated to visualize the effect of different levels of
irrigation on the establishment of the plants during
the period July 2001 to May 2002. The plot of F.
semialata was divided into four sets, each containing
18 plants. Plants were grown in rows. For avoiding
seepage, contamination during irrigation, land
channels were made in between two furrows.

Irrigation was to different sets of plants and
different irrigation interval i.e., at 7, 14, 21 and 28
days from December onwards. Mortality of the plants
was recorded in the month of May. Shoot length of
the plants was also recorded for correlation studies.

Data revealed 16.6, 50, 61.1 and 72.2% plant
mortality at 7, 14, 21 and 28 days of irrigation
intervals respectively. Data also revealed that the
plants, with higher shoot length, survive in the
drought period.
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LAC PROCESSING AND PRODUCT DEVELOPMENT

RESEARCHES COMPLETED

Development of lac varnish for wood, metal lac-
quers for food packaging and hot melt adhesive

The study was taken up with a view to ascertain
technological gaps, if any, in the composition of
Melfolac (a heat and water proof French polish
formulation, based on dewaxed lac and butylated
melamine resin, developed earlier at ILRI).
Commercial polyurethane based wood lacquers
were procured and their performance was studied
vis-a-vis Melfolac. It was observed that melfolac
dried faster than the commercial lacquer, but had
the disadvantage of being spirit-based.

An attempt was, therefore, made to prepare a
shellac-based varnish using non-conventional
solvent system, which would be cheaper and easily
available. In one such formulation, a suitable
accelerator was incorporated, instead of butylated
melamine formaldehyde resin. Its performance was
found to be at par with melfolac. Addition of
butylated malamine resin increased the gloss
characterisation by 3-13%. Another formulation was
developed, which contained dewaxed lac, butylated
melamine formldehyde resin and an accelerator, in
non conventional solvent medium. The two new
spiritless varnishes could be applied by spray as
well as brush.

The formulations were designated as MSV 001
and MSV 005 and were evaluated successfully at
National Test House, Kolkata, as per IS 101 (1964)
specifications. As compared to commercial
compositions, there was no gelling problem with
MSV lacquers. While films of commercial samples
and Melfolac could not be removed by sand paper
and had to be removed by using a planer, dried film
of MSV lacquers could be removed by sand paper.
The technology was successfully transferred to M/s
Pidilite Industries.

The use of lac in metal lacquering has been
limited due to the lack of flexibility of its films. In
the preliminary stage, formulations developed by
previous workers were evaluated as per IS : 5818
(1988) specifications. Pin-holing was noticed in one

case and the second formulation did not pass the
test for acid resistance. Furthermore, the
formulations were spirit-based. New compositions
were formulated based on dewaxed lac/modified
dewaxed lac in non-spirit medium, using synthetic
resins to impart flexibility and chemical resistance
to film. No epoxy resins were used to avoid
environmental problems. Synthetic resins used in
shellac-based metal lacquers included different
grades of alkyds, phenol formaldhydes (novolacs),
urea formaldehydes, butylated / isobutylated
melamine formaldehydes, butylated benzoguamino
resins, polyvinyl butyrals, ketonic formaldehyde
resin etc. Some natural resins e.g., sandarac, rosin
etc. were also tried. Four formulations, viz. CANLAC
A001, BO0O1, C001 and D0OO1 were successfully
tested as per IS specifications in the laboratory as
well as at the Regional Testing Centre, Ministry of
Industry, Kolkata and M/s Synthetics & Polymer
Industries, Ahmedabad. The performance of the
formulations was also successfully evaluated vis-a-
vis commercial epoxy-phenolic can lacquers.

Based on feedback received from users, the
lacquers were further modified, using various shades
of dyes, for the purpose of foil coating having colours
like red, golden yellow, blue, green, magenta, pink,
purple, etc. for the purpose of wrapping of
confectioneries.

As per technical program, hot melt adhesive
compositions were prepared for the purpose of book
binding, paper and cardboard packaging, footwear,
binding of ceramics, cork, metal surfaces etc. The
adhesives were evaluated at the Indian Institute of
Chemical Technology, Hyderabad. As per feedback
received from industry, the colour of the adhesives
were made lighter and prepared in stick form.

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

Attempts were made to prepare particle boards
from arhar stick particles using seedlac or sticklac
as binder, which could meet the requirements of IS
: 3087 - 1985. The properties of particle boards
are known to depend on several factors such as,
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type of lignocellulosic raw materials, particle size
and shape, density of the board, additives and other
process variables. Particle boards (120 mm x 120
mm x 12 mm) of various densities were prepared
from arhar stick particles without bark, using 20%
seedlac as binder and 1% paraffin wax emulsion
as sizing agent. The modulus of rupture values were
studied by cantilever method fixed at one end,
taking test pieces of size 90 mm x 25 mm. As
expected, the modulus of rupture increased with
the increase in density of particle board and for
density above 0.80 g/cc, the modulus of rupture
was observed to be more than 11 N/mm?. Further,
for the particle boards of density above 0.80 g/
cm?, the tensile strength perpendicular to surface,
the face and edge screw withdrawal forces were
observed to meet the requirements of 0.3 - 0.8 N/
mm?, 1250 N and 850 N respectively. In order to
improve the water absorption, arhar stick particles
(powder) (30 mesh) were mixed in different
proportions with splinters of average length - 12
mm and diameter - 3 mm. Particle boards of
density above 0.80 g/cc were then prepared as
mentioned above. The water absorption of 50 mm
X 50 mm size samples was measured by sealing
the edges with wax and immersion in water at
ambient temperature. The results are given in Table
13. The water absorption as well as thickness
swelling diminished with the increasing percentage
of powder, probably due to decrease in porosity of
the particle board. A ratio around 66:34 of the
powder and splinter was found to be satisfactory.

It was considered of interest to use particles of
arhar stem without removing the bark, as it
contained about 10% fibrous materials. The particle
board generally showes dark circular patches on
both the surfaces. Hence, the press-cycle for the
preparation of particle board was optimised to avoid
the above undesirable patch marks. Experiments
were then carried out to prepare particle board using
the refuse lac molamma, passewa or kiri, as binder.
Particle boards were also prepared using aleuritic
acid-free gummy mass in combination with seedlac.
The modulus of rupture of the above particle boards
with 20% binder content was studied (Table 14).
The modulus of rupture decreased with the decrease
of lac resin content and increase of impurities in the
binding materials. It was also seen that lac contents
in passewa and kiri, obtained during machine

process of making shellac, were less compared to
other impurities and the particle boards made using
these materials as binder showed low modulus of
rupture.

Table 13 Influence of particle size on water absorption and thickness

swelling of particle board*

Sl. No. Powder : Density of ~ Water absorption Thickness swelling
Splinter (%) Board (g/cc) 24 hrs (%) 24 hrs (%)
i, 17:83 0.84 85.2 448
2 35:65 0.85 52.0 27.8
3. 50:50 0.85 34.6 17.7
4 66:34 0.85 229 14.4
5. 100:0 0.85 17.3 9.4

* 1% paraffin wax emulsion as sizing agent and wax sealing the edges

Table 14  Modulus of rupture of particle boards using refuse lac

Sl. No. Binder* Lac Content Density of Modulus of rupture
% board (g/cc) (N/mm?)t
1. Seedlac 89.6 0.86 15.1
2. Sticklac 80.0 0.86 13.6
3. Seedlac + Gummy - 0.87 15.0
mass
4. Passewa (Hand) 90.3 0.88 15.4
5.  Kiri (Hand) 62.7 0.88 114
6. Molamma 61.7 0.87 11.1
7. Passewa (Machine) 38.8 0.87 9.7
8.  Kiri (Machine) 29.6 0.86 9.3

* Binder content 20%, i by cantilever method fixed at one end

RESEARCHES IN PROGRESS

DEVELOPMENT OF TECHNOLOGIES FOR
PROCESSING AND DIVERSIFICATION OF VALUE-
ADDED PRODUCTS FROM LAC

-

Synthesis of some bioactive compounds from
aleuritic acid

Aleurityl hydrazide

Aleuritic acid was converted into methyl
aleuritate by boron trifluride etherate methanol
method. Methyl aleuritate was heated on water bath
with hydrazide hydrate in methanol. The solution
was filtered, cooled and dried (yield 98%). Presence
of N, was detected (m.p. 135-136°C). The
compound is expected to exhibit antifungal and
antibacterial activities.
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trans-Z-Undeceny! thiourea

Azelaic acid aldehyde, the periodate oxidation
product of aleuritic acid was heated with malonic
acid/pyridine. The solid obtained was heated with
SOC], in dry benzene. The acid chloride thus
obtained was heated with urea in benzene to yield
ureide (m.p. 220-222°C). The compound has been
sent for evaluation. These type of compounds are
well known for their biological activity along with
their therapeutic value.

1, 9-Nonane diol diacetate

Reduction of methyl ester of azelaic acid
aldehyde with LAH in dry ether afforded diol, which
was treated with pyridine/acetic anhydride. It was
extracted with ether, washed with dil. HCI, dried and
purified over neutral alumina to give 1, 9 nonane
diol diacetate.

The compound is being prepared in quantity
for evaluation of mosquito repellent activity.

Dimethyl-2 undecene-1, 11-dioate

Azelaic acid aldehyde, one of the periodate
oxidation products of aleuritic acid, was heated with
malonic acid in dry pyridine. On usual work-up with
ether, a solid was obtained, which upon treatment
with BF, Et,O in dry methanol yielded the title
compound as liquid which was then purified by
column chromatography.

The compound has been synthesised for testing
of biological activity against Corcyra cephalonica.

Plant growth regulators and insect sex
pheromones

Two PGR analogues, methyl-9-methyl
sulphonyloxy-2-nonenoate and 10-carboxy methyl-
2-decenoic acid were synthesised from aleuritic
acid, adopting the procedure reported earlier. (Z)-
9-Hexadecenal, a sex pheromone of Helicoverpa
armigera (cotton boll worm) and rice stem-borer
was synthesised with improved yields.

Studies on qualitative changes in lac with storage

The study was initiated during the period under
report with the objective to establish a correlation
between melt viscosity and flow of shellac, to find
out whether any correlation can be established
between melt-viscosity of shellac and age and

whether any correlation can be established between
rheological parameters (yield point, thixotropy) of
solution of shellac and age. Aghani kusmi sticklac
was procured from the Institute farm and then
converted into seedlac and shellac. Both seedlac
and shellac were stored in sealed polythene bags
and also in open ambient condition at room
temperature in paper carton. Changes in the
physico-chemcial properties of both seedlac and
shellac, like flow, melt viscosity cold alcohol
insoluble, acid and hydroxyl values were
investigated with aging.

Flow of both seedlac and shellac was found to
decrease with age. An increase in melt viscosity (at
105°C) and cold alcohol insolubility of both seedlac
and shellac was noticed with aging. Decrease in flow
was found to be less for shellac stored in polythene
bags compared to those stored in open for six
months. Rise in cold alcohol insolubility and melt-
viscosity also exhibited similar nature. For seedlac,
however, changes in the above parameters were
comparatively less than those of shellac. No marked
decrease in acid and hydroxyl values was observed.

Melting profiles of both seedlac and shellac
were investigated by a Differential Scanning
Calorimeter. Both seedlac and shellac exhibited two
melting peaks, for resin and wax respectively. An
increase in the melting temperature of resin has also
been observed due to aging.

Water-thinned shellac-synthetic resin/polymer
blends for cementitious surface

The work was initiated during the period under
report with the objective to modify lac resin with
synthetic resin/polymer to develop stable and

Cementitious surface of concrete blocks coated with
lac-based paints
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satisfactory water-thinnable coating composition for
use as protective and decorative coating for
cementitious surfaces.

Four water-thinnable lac-based coating
compositions were developed for cementitious
surfaces. These could be diluted with water. The
compositions produced hard, smooth and matt finish
on cementitious surfaces. The air-dried films also
showed good adhesion on tin metal, glass, wood
and limed surfaces. The air-dried films showed very
good resistance to water. The composition was also
found to be stable to atmospheric temperature
fluctuations and the films remained unaffected upto
10 months of application as no flaking, peeling and
discolouration were observed. Specific gravity and
viscosity measurements were carried out and
compared with the commercial products. Some of
charateristics studied of the lac based coating
compositions following IS : 5-111 (1971) are
reported in Table 15,

A few more formulations have been attempted
with another synthetic resin which yielded better film
properties compared to those of the former ones.
Further studies are in progress.

Table 15  Characteristics of the water thinnable compositions

1. Consistency Smooth and uniform

2. Drying time
a) Surface dry Passed
b) Hard dry Passed
3. Finish Smooth and matt finish

4. Flexibility and adhesion No visible damage or detachment of films

5. Resistance to water > 720 hrs,

The coating material was applied on glass
slides air-dried and dipped in water (tap water and
distilled water). No effect was observed even after
30 days of its immersion in water. In another test,
air-dried glass film was placed directly under flowing
water tap and no effect was observed.

PROCESSING AND UTILIZATION OF BY-
PRODUCTS

Development of lac wax-based fomulations

During the reported period, four types of fruits
viz., litchi, mango, apple and kinnow and one
vegdetable, capsicum, were tested for their enhanced
shelf-life by coating with the improved lac wax based

emulsion formulations (with more stability)
developed.

Litchi : Freshly harvested litchi (c.v) shahi and
China) were coated with lac wax emulsion after
properly diluting it. Coated as well as uncoated
samples were kept under laboratory condition (22-
36°C, 40-75 % RH), enclosed in ventilated polythene
pouches as well as in a refrigerator.

It was observed (Table 16) that loss of weight
was minimum for the coated samples kept inside the
refrigerator whereas, it was maximum in case of
uncoated samples kept in open (i.e., control). TSS
for uncoated samples increased during the period of
storage whereas, that of coated ones decreased. Loss
of vitamin C was also highest in case of control
sample. The following conclusions may be inferred.

i) Uncoated samples kept in open lost acceptabil-
ity after one day in case of shahi variety and 2
days in case of China variety due to
discolouration and dryness of skin. Uncoated
samples kept inside refrigerator maintained the
skin colour but cracks developed on the skin of
about 50-60% samples after 3-4 days storage.

ii) Coated samples kept in open were acceptable
upto 2 days and 4 days for shahi and China
varieties respectively.

iii) Shelf-life of litchi may be extended upto 4-5
days (in case of shahi variety) and 8-9 days (in
China variety) by coating with the developed
lac wax based emulsion formulation and then
keeping inside ventilated polythene pouches at
ambient condition.

Mango : Experiment on mango (c.v. Amrapali) was
repeated and an extra shelf-life of 8-10 days was
found with coated samples as reported earlier.

Apple : Apples (c.v. red delicious) were purchased
from the local market and coated with lac wax based
emulsion formulations as well as aqueous solution
of shellac. It was found that samples coated with
lac wax emulsion formulations suffered minimum
loss of weight but appearance becomes dull with
coating. There was also slight deterioration in the
taste of the coated samples after 15 days of storage.
The percentage of spoilage was 47% in control, and
22% in lac wax emulsion coated samples after 20
days period of storage at ambient conditions (25-
35°C and 70-90% RH).
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Table 16  Physiological properties of coated and uncoated litchi (CV. Shahi) kept under various conditions
Days of Storage PLW (%) TSS (BX) Acidity (%)
C C, C T T, T, C C, ¢ T T, T, C C, G T T, T,

1 37 18 1.7 33 15 1.4 19 182 198 202 178 19 022 022 0.28 022 026 033
2 65 46 25 58 33 2.1 186 182 192 194 180 188 022 019 022 0.19 019 03
3 189 74 31 72 5.1 2.9 198 198 198 192 182 18 0.18 0.19 0.24 0.19 0.19 0.26
4 113 10 48 87 64 3.5 200 20. 202 198 19 182 0.16 0.17 0.20 0.17 0.18 0.22

Initial acidity (% maleic acid) = 0.38% * PLW - Physiological Loss in weight

Initial TSS = 188 * TSS - Total soluble solid

C - Uncoated, kept in open

- Uncoated, kept in polythene pouch

)

- Uncoated, kept in refrigerator

- Coated, kept in open
- Coated, kept in polythene pouch

©

—A 4 4 N0

- Coated, kept in refrigerator

Capsicum : Lac wax emulsion coating was also
found effective in extending the shelf-life upto 2-3
days more in comparison to control samples (Table
17). However, appearance was dull in the wax
coated samples.

Table 17 Properties of uncoated and coated capsicum during storage

Days of storage PLW (%) Ascorbic acid content
(mg/100 g sample)*
C 5 C T5
1 4 3 83 88
2 7-9 5.8 75 84
3 12 9.7 60 73
4 15 11.5 60 70
4 15 115 60 70
* Initial ascorbic acid content 95 mg/100 g sample. C : Control

Mechanisation of Bhatta process for production
of button lac/shellac 1

During the year, fabrication of remaining parts
of the machine was done. A spring loaded
mechanism for producing button lac having
intermitant motion of conveyer belt has been
fabricated and fitted in the bottom section of the
machine.

The main chamber of the machine was
insulated using glass wool for reducing heat transfer
to outside. On heating, it was found that warm up
time was approximately 30 minutes for operation
of the machine. Trial run of the machine was taken
using 2, 3 and 4 cm diameter seedlac bag and found
that squeezing was possible only for smaller
diameter bag 2 and 3 cm. For larger bag diameter
like 5 cm, which is used in traditional bhatta process,

squeezing of molten lac from markin cloth bag was
difficult due to insufficient pressure generated by
squeezing mechanism. The same was tried by
providing rotary motion to seedlac filled bag and
found squeezing possible. The development of the
mechanism for rotation of bag is in progress.

Product Demonstration Unit

Demonstration in Processing/Product Preparation

¢ Technical preparation of improved lac dye (dye
content 90%) and dewaxed bleached lac
¢ Technical preparation of pure lac dye and

aleuritic acid.

Product Preparation

¢+ Bleachedlac - 4 Kg

¢+ Water soluble lac - 4 Kg
¢+ Melfolac varnish - 43 Itrs.
¢ Seedlac - 3Kg

¢ Shellac TN - 2 Kg

Revival of existing pilot plant

A new boiler has been purchased and its
installation is in process.

Ad hoc Project

Study of lac marketing India

The study has been taken up to obtain
information about the current lac market scenario
in the country at different levels : growers, middle
men, processing units and consuming centres to
understand problems and suggest remedial steps
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for developing a healthier lac industry in the country.
For collection of data required for the study, separate
schedules / questionnaires were developed for lac
market, processing and growers. Test surveys were
conducted and necessary modifications were
incorporated in the proformae.

The survey work was conducted in Jharkhand,
West Bengal and NEH region. The villages surveyed
have been furnished below :

Lac growers
Jharkhand Husirhatu, Labga, Pansakam and
Gautamdhara
Assam Boargaon, Dorang, Dolegaon and

Intigaon.

Lac markets

Jharkhand Jonha, Soeko, Bandgaon and
Rampur

West Bengal Tulin

Assam Amsoi, Nellei, Amtreng and
Baithalangsu,

Meghalaya Nongpoh

Lac processing units
Jharkhand Khunti and Bundu

West Bengal  Jhalda, Tulin and Balarampur

The following report incorporates some of the
salient observations made during the collection of
the data in the areas mentioned above.

Lac growers

In NEH region, the lac growers use pipal and
arhar as host trees for lac cultivation. The crops
mature in June-July and Oct.-Nov. The farmers do
not adopt any crop management practices:; they
inoculate the host trees and harvest the produce.
The yield per plant ranged between 20-100 kg from
pipal tree,

The cultivators in the villages surveyed in
Jharkhand had mostly palas trees (100 & 300 per
household); they also have ber and kusum trees.
Utilisation of these hosts for lac cultivation was poor
due to financial constraints.

Village markets

Four important markets in Ranchi district of
Jharkhand were surveyed. One each of major and
small-scale markets are held every week. The
primary purchasers (Paikars) do not normally store
the produce and dispose on the same day. The
wholesalers accumulate the lac over a period and
despatch to nearby processing unit or to
Balarampur, W.B. The arrivals of raw lac in the
village market normally ranges from 10-30 during
off-peak period and 100-200 during peak periods.
The wholesalers get the price for the raw lac as per
the seedlac content of sticklac. The prices were Rs.
160 per kg for kusmi seedlac and Rs. 106-108 per
kg for katki seedlac.

Lac processing units

West Bengal

There are about 140 processing units in the
State, which are concentrated in Balarampur, Tulin
and Jhalda.

Balarampur is the largest processing centre in
the country with over 100 small-scale processing
units and seven big units. The despatches of this
centre are mainly controlled by ‘Balarampur Lakkha
Khudra Shilpa Samiti’.

In Jhalda there are six processing units out of
which four are big. They cater to both domestic and
overseas needs.

The units in Tulin mostly produce button lac
and cater to domestic needs. There are about 30
units in this cluster, out of which 21 are operational.
Out of these operational units, five sell their products
to consumers in West Bengal, Bihar and Rajasthan;
and remaining units route their products through
the above units. The bhatta units normally employ
three labourers.

The major problems posed by these industries
were as follows :

¢ Short supply of raw lac due to insufficient lac
production.

¢ Units catering to domestic supply face tough
competition from export units.
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¢ Financial constraints; low capital availability. well as overseas demands. Some of the problems

+ Low profit margin. posed by these industries were :

+ Non-availability of water for processing espe- ¢ Scarcity of raw material (scraped lac)

cially, in summer. + Fluctuations in market price.
¢ Restricted marketing channels. ¢ Inadequate financial support to the industry
¢ Negative forces of marketing scenario includ- O el e
ing excessive bargaining. ¢ High labour wages compared to neighbouring
State.
Jharkhand ¢ Irregular power supply.
The processing units are mainly centred around All the data collected in the questionnaires

Bundu and Khunti. There are about 16 units which  developed for this study are being compiled and
include small and big units catering to domestic as  detailed analyses will be done subsequently.
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REVOLVING FUND SCHEME

Balance Sheet
(April 2002 - March 2003)

Opening Balance 5,43,209.00
ICAR Due amount : 1,36,00.00
EXPENDITURE INCOME
ltems Amount ltems Amount
Labour 53,734.00 Sale of broodlac (kusmi) 3,14,520.00
Watch & ward 24,725.00 Sale of broodlac (rangeeni) 00.00
Other ltems 18,826.00 Sale of sticklac 27,105.00
TA 701.00 Sale of synthetic net 00.00
Total 97,986.00 PO.L. 1500.00
Total : 3,43,125.00
Gross profit Rs. 2,45,139.00
Less Workers share and {-) 24,500.00
establishment charges 2002-03
Net Profit 2,20,639.00
Description of Reserve Growth during 2002-03
ltems Withdrawals Opening Balance for 2001-02 Rs. 5,43,209.00
Refunded to ICAR (First Instaliment) 34,000.00 Deposited Net Profit for 2002-03 2,20,639.00
Other income 94.00
Total 34,000.00 7,63,942.00

Closing Balance for 2002-2003

7,29,942
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TRANSFER OF TECHNOLOGY

Training programme for farmers and rural women

Twelve courses of one-week training
programme were conducted with special emphasis
on “Scientific method of lae culture”. This
programme mainly covered lac cultivation,
processing at farm level and utilization of lac at
village level. A total of 269 farmers and the staff of
Forest department from Jharkhand, Chhattisgarh
and M.P. States participated in the programme. A
summary of this programe is given in Table 18.

Human Resource Development

A total of 31 B.Sc. (Ag) students from College
of Agric. (BHU) and staff of Institute of Forest
Productivity, Ranchi underwent one-week training
in lac cultivation, processing and its uses. Besides
a special training programme for the staff of DPIP,
Adilabad, comprising of 18 persons, was also
organised for 4 days (Table 18).

Special programme of lac and other agricultural
produce

This programe is aimed at educating the
existing lac farmers and suggest remedial measures
for their problems. A total of 627 farmers in 14
batches received training under this programme. A
summary of this programme is given in Table 18.

Exposure programme

A total of 608 farmers in 13 batches from
various NGOs visited the Institute Museum and
plantation and were explained about lac cultivation,
processing and lac based products (Table 19).

One-day education programme on lac

One-day programe on lac cultivation was
organized in 3 batches for 76 Post graduate/
Graduate students from various colleges and
universities as per the details given in the Table 19.

Field education programme

This programe was organized at various places
in 11 districts of Jharkhand, A.P., M.P., West Bengal
& Maharashtra States. A total of 2527 persons

participated in this programme (Table 20). Highest
participation was from Jharkhand (40%), followed
by M.P. (29%) Maharashtra (25%), West Bengal
(3%) and Andhra Pradesh (3%).

On-farm training

This progamme was organized in collaboration
with other organizations in 6 districts of Jharkhand,
M.P., Gujarat and A.P. as given in Table 21. A total
of 1284 persons were benefited under this
programme.

Demonstration

Demonstration of use of 60 mesh synthetic net
bag for infestation of host tree, removal of used-up
broodlac sticks (bundles in net bag) and spray of
fungicide/insecticides, was carried out on trees of
palas for raising katki season crop and harvested
about 50 kg of broodlac. A total of 75 palas trees
were reinoculated for raising baisakhi crop in Oct.
at Kharsidag village of Ranchi district.

Consultancy for lac cultivation

Consultancy was provided to the “Society for
Elimination of Rural Poverty” for introducing lac
cultivation in Srikakulam district of Andhra Pradesh.
Two experts from the Institute visited many areas
in the district in collaboration with DPIP (District
Poverty Eradication Initiative Project). Many rain
trees on the road-side and scattered creeper type
palas trees were found from the survey in the area.
The report has been submitted to SERP, Hyderabad.

Training, demonstration of lac processing and
products

During the period, four persons/organisations
were given training in processing and application
of lac (Module B), demonstration for increasing lac
dye content and preparation of technical grade lac
dye, preparation of aleuritic acid and spiritless
varnish (Table 22). During this period 43 litres of
melfolac, 4 kg bleached lac, 4 kg water soluble lac,
3 kg seedlac and 2 kg TN shellac have been
prepared for demonstration-cum-sale in the different
trade fairs, Kisan Melas, exhibitions etc.
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were trained on “Lac host plant tissue culture
and biotechnology” from Oct. 2002 to Jan.

Training imparted at ILRI

+ Training imparted to a student of B.Sc. (Bio-
technology) from Garden City College, Banga-
lore on “Isolation and purification of Rhizobium
sp. from lac host plants” during April-May 2002.

+ Eight students of B.Sc. (Biotechnology) from
Marwari College and Womens’ College, Ranchi

2003.

One student of M.Sc. from Tezpur University,
Assam was given training on “Tissue culture of
Cajanus cajan under different cultural condi-

tions” from January to March 2003.

Table 18  One-week training programme on lac culture and other aspects
Sl. No.  Sponsoring Organisation Nominating Organization Period No. of participants
1. Empowering Tribal Project, Empowering Tribal Project 28th Jan. to 2nd Feb 12
Ranchi
2. Indian Lac Research Institute Indian Lac Research Institute 11th Feb. to 16th Feb. 41
3. DPIP, Adilabad (AP) DPIP, Adilabad 18th Feb. to 23rd Feb. 34
HINDALCO, Lohardaga HINDALCO 8
4. Jharkhand Govt. TUDA® 18th March to 23rd March 21
5. Nav Bharat Jagriti Kendra Nav Bharat Jagriti Kendra 15th April to 20th April 14
Murhu, Ranchi
6. Jharkhand Govt & PRADAN PRADAN* 22nd April to 27th April 10
s R. K. Mission, Ranchi R. K. Mission, Ranchi 25th April to 4th May 24
Jharkhand Govt & PRADAN PRADAN 3
B. R. K. MISSION, RANCHI R. K. MISSION, RANCHI 13th May to 18th May 26
Empowring Tribal Project Empowering Tribal Project 10
PRADAN 7
Jharkhand Govt. TUDA 3
9. SGCDP, Hazaribag SGCDP, Hazaribag 27th May to 1st June 10
10. M. P. State Minor Forest Produce Forest Dept. Hoshangabad 15th July to 20th July 12
(Trading & Dev)

11. Forest Dept. Chhattisgarh Forest Dept. Rajnandgoan 7th Oct. to 11th Oct. 8
Jharkhand Govt. PRADAN 2
Empowering Tribal Project Empowering Tribal Project 2

12, Empowering Tribal Project Empowering Tribal Project 11th Nov. to 16th Nov. 3
Swa- Shakti Karra Society for Rural 19

Action, Ranchi
Total 269
Special Training Programme (Human Resource Development)
13. DPIP, Adilabad DPIP Adilabad 25th Feb. to 28th March 18
14, Institute of Agric. Sciences, BHU, BHU 6th May to 10th May 25
Varanasi
Staff of Inst. of Forest Productivity, IFP 6
Ranchi Total 49
Special 4 day training programme on lac and other agricultural produce
15. IFFCO IFFCO 7th Jan. to 10th Jan 32
15th Jan to 18th Jan. 38
Total 70
Grand Total 388

¢ TUDA - Tribal Humanity Development Activity

* PRADAN - Professional Assistance for Development Action
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Farmers being explained about lac cultivation on
akashmani

Table 19  One-day Training Programme on lac culture and other aspects

ILRI Annual Report 2002-2003

Students undergoing training on plant tissue culture
techniques

Beneficiary Sponsoring Organization No. of batches No. of participants
(a) Orientation Programme
Farmers R. K. Mission 7 305
R. K. Mission, Narendrapur 1 30
Jan Vikas Kendra, Jamshedpur 1 125
Nav Bharat Jagriti Kendra 1 36
Support for Sustainable Society 1 20
Society for Rural Industrialization, Ranchi 2 36
PRADAN 1 75
Total 14 627
Students DAV, Ramgarh 1 20
DAV, Dhanbad 1 36
BAU, Ranchi 1 20
Total 3 76
(b) Exposure Programme
Society for Rural Industrialization, Ranchi 2 82
R. K. Mission 11 526
Total 13 608
(<) Special Two Days' Programme
Alternative for India Development 1 16
Total 31 1327
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PIP, Scientist addressing the farmers during Field Education
Programme at Kamtha, Maharashtra

Farmers from Andhra Pradesh sponsored by D
Adilabad for one-week training programme

Table 20  Field Education Programme conducted on lac cultivation
State District/Block Venue/Village Date Collaborating No.of
Agency participants
Jharkhand Simdega/Bano Ukauli 25th May Support for Sustainable 28
Banki School 26th May Society (Saptarishi) 32
Bedahonjer 42
Bano Bazar 90
Semhatu 27th May 53
Konsode Bazar 70
Chhota Ketunga 40
Arahsa 28th May 23
Mahabuwang bazar 125
Pahantoli 29th May 60
Latakel School 52
Ghat Bazar (Hatinghode) 100
W. Singhbhum Gobarghusi 5th April Sramjiwi Mahila Samiti 29
Khijri Hurindag 14th March JASCOLAMPF 106
Angara Jonha 12th Sept. TCDR, Tatisilway 170
West Bengal Purulia (Ajodhyapahar) Banspara 28th July R. K. Mission, Narendrapur W.B. 50
Netori Baghmara & Shivalibari 25th Dec. Baghmara Youth Club 17
M. P. Hoshangabad Bankhedi Range 14th-16th Mar. M. P. State Minor Forest Produce 60
Balaghat Kirnapur 19th Nov. M. P. State Minor Forest Produce 80
Waraseoni 20th Nov. -do - 70
Umaria Umaria 10th Dec. M. P. State Minor Forest Produce 250
Shahdol Anoopur 11th Dec M. P. State Mnor Forest Produce 80
Shahdol Burhar 12th Dec. Zila Panchayat 150
Betul Kolegaon 5th Agu Swa-Shakti 45
Maharashtra Gondia Kanti 16th Nov Gramin Vikas Kisan Mazdoor 130
Kamtha 17th Nov. Sangathan & Mahrashtra State 250
Goregoan 18th Nov. - Lac Production & Manufacturers’ 250
Association
Andhra Pradesh Adilabad Utnoor 8th Aug DPIP 75
Total 2527




32 ILRI Annual Report 2002-2003

Table 21  On-farm training programme on lac cultivation

State District Block Venue/Village Collaborating No.of
Agency participants
Jharkhand Ranchi Murhu Gutigara and six adjoining villages R. K. Mission, Ranchi 100
Silli Kantadih INDAL 20
Torpa Patpur PRADAN 40
Torpa “ 35
Ronhe “ 50
Torpa ( 20
Tora i 21
Bhandra * 42
Laterjung e 35
Dabgana " 30
Churdag ” 30
Lohajimi 40
Gorebera ¥ 77
Chatakpur ! 117
Pandra * 48
Derang . 60
Khunti Karge PRADAN 36
Churkru 40
Kalamati VARDAN 52
Bundu Pansakam, Lawanga TUDA 50
Simdega Thethatangar Kurpani Sahbhagi Vikas 21
Chandamunda 30
Mundatola 50
Madhya Pradesh ~ Betul Shahpur Ranapura Swa-Shakti 40
Balaghat - Jhargaon M. P. Minor Forest Produce 25
Dongargaon 35
Andhra Pradesh Adilabad Ichoda Range Sunkidi, Gondaguda, Dist. Poverty Initiative Project (DPIP) 25
Duberpet, Pittabanguram
Gujarat Vadodara Chhota-Udepur Kewadi Forest Dept., Gujarat 45
Chhota-udepur 55
Bilpur 15
Total 1284

Table 22 Details of training given to entrepreneurs

Sl. No. Name Duration Subject
1. Sri Sanjay Kumar Thakur 8.7.02t0 7.8.02 Processing & Application of lac (Module B)
2. Tajna Shellac Pvt. Ltd., Khunti 14-23.11.02 Lac dye

S Pidilite Industries Ltd., Mumbai 29.11.02 t0 1.12.02 Spritless Varnishes MSV 0015005
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PUBLICITY THROUGH EXHIBITIONS, ETC.

The institute participated in a number of exhibitions/kisan melas organized by other organizations. It
also organized a number of small exhibitions on its own to support certain extension activities/programmes
(Table 23). A large number of visitiors were benefited from the exhibits of the stall. Literature on lac

technologies was also distributed among the interested persons.

Table 23  Publicity through exhibitions, kisan melas, etc. by the Institute

Date

Name and location of

Organised by

Participation in the events organized by other agencies

17-18. 01. 2002

28-29. 01. 2002

29-31.01.2002

2-5. 02. 2002

13. 02. 2002

4-6. 03. 2002

23. 03. 2002

25-29.5.2002
24-28. 6. 2002

2.10.2002

21-25.10.2002
14-27.11.2002

15-20.11.2002

18-20.12.02

Kisan Mela-cum-Agric. Exhibition,
Canary Hills, Hazaribag

National Seminar on Medicinal and
Aromatic Plants, BAU, Ranchi

24th Annual Central Kisan Mela,
Getalsud Farm, Angara, Ranchi

Adra Utsav, Adra, Purulia

Kisan Mela, SS high School, Silli

Seminar and Workshop on Lac
and Lac-based Industries,
Yuba Awas, Purulia (W.B.)

Training-cum-exhibition,
Rural Technology Park, Angara.
Training-cum-exhihition,Bano, Gumla

Appropriate Technology Exhibition,
Katwa, W.B.

Swarna Jayanti Samaroh-cum-Vikas
Mela, Ormanjhi, Ranchi

Gandhi Jayanti Parva, Angara

India International Trade Fair 2002,
Pragati Maidan, New Delhi

Udyog Mela, 2002, Morabadi
Ranchi

Gunj Gramin Udyog Mela 2002
SS High School Ground, Silli, Ranchi

Exhibitions put up by the Institute

06.02.02

Annual Lac Kisan Mela, ILRI,
Ranchi

Exhibitons organised for lac growers at field training camps

4.6.2002
5. 6. 2002
7. 6. 2002
10. 6. 2002
11. 6. 2002
12.6. 2002
14. 6. 2002

Patpur, Tapkara
Ronhe, Tapkara
Putidag, Angara
Tora, Khunti
Bhandra, Khunti
Gattugora, Murhu
Laterjang, Khunti

Holi Cross Krishi Vigyan Kendra, Hazaribag
BAU, Kanke

Divyayan KVK, R.K. Mission, Ranchi

Adra Mandal, Indian Railways

INDAL, Chhotamuri

Govt. of West Bengal, Purulia

Mahila Swa-shaktikaran Karyakram

Support for Sustainable Society, Gumla
NHDC, Lucknow

State Govt., Ormanjhi Block

Gramodyog Ashram, Angara
Trade Fair Authority of India, New Delhi

Chotanagpur Small Scale Industries Association,

Ranchi

Gunj Parivar, Silli, Ranchi

Indian Lac Research Institute, Namkum

PRADAN

-do-

Divyayan KVK, RK Mission
PRADAN

-do-

Divyayan KVK, RK Mission
PRADAN
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18. 6. 2002 Dabgana, Tapkara PRADAN

20. 6. 2002 Churdag, Tapkara -do-

22. 6. 2002 Lohajimi, Tapkara -do-

23. 8. 2002 Gorbera, Khunti -do-

24. 8. 2002 Karge, Khunti -do-

26. 8. 2002 Chattakpur, Torpa -do-

27. 8. 2002 Pandra, Torpa -do-

19. 9. 2002 Chukru, Khunti -do-

23.9. 2002 Derang, Khunti -do-

Publicity through mass media 1. ‘Lah vipanan vyavastha : 19.01.2002

samasyayaen avam

Promotional stories on lac comprising of lac
cultivation and utilization and the activities of the
Institute were covered by E-TV and Sahara TV which
were subsequently telecast by these Channels on a

samadhan’.

2. ‘Lah poshak vrikshon ke 18.03.2002
keet avam niyantran’.

number of occasions. 3. ‘ Kharab mausam mein lah 30.06.2002
phasal ki suraksha’.

TV talks 4. ' Lakh udyog mein rozgar 04.09.2002

TV talks delivered by Date of Telecast ke awasar'.

Dr. K. K. Sharma and 5. ‘Lah utpadan mein dhyan 23.10.2002

telecast from DDK, Ranchi dene vali baatein-IT.

Hon. Jharkhand Agric. Minister,
Shri D. D. Khushwaha opening the exhibition
of stalls at Annual Lac Kisan Mela

?Em‘q‘ﬁ‘f i ~T380%0 i :
1Lac Research Institute B

Lac Stall at Udyog Mela 2002
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STATE GOVERNMENT SPONSORED WELFARE SCHEMES

Lac as a source of livelihood: Technology intervention
for sustained production in Khunti Sub-Division

This project has been sponsored by the
Jharkhand State with the Financial Assistance of
Rs 14.5 lakhs. About 515 lac growers from different
villages of Khunti Sub-Division of Ranchi district will
benefit from the programme. The project is being
implemented jointly by ILRI and PRADAN
(Professional Assistance for Development Action)
an NGO, under technical guidance to be provided
by the institute. The project aims to demonstrate to
the beneficiaries, the latest scientific techniques of
lac cultivation on ber (Ziziphus mauritiana) and
palas (Butea monosperma).

Technology intervention was mooted at the
following stages:

¢ Pruning of the host-tree at proper time
¢ Use of proper amount of broodlac
¢ Broodlac inoculation using synthetic net

¢ Pesticide spray to avoid losses due to pests and
diseases

¢ Harvesting of lac crop at right stage

About 330 adopted farmers of 21 villages in
Torpa and Tapkara Blocks of Khunti were provided
with lac culture kits (one spraying machine, 5
secateurs, 5 scraping knives, 5 pruning knives, 2
tree pruners and 7,500 nylon netting sleeves for
broodlac inoculation to a group of 5 farmers). In
addition about 4,990 kg of good quality rangeeni
broodlac was sold to the beneficiaries at subsidised
rates.

One-week training was provided to 25 farmers
to act as master trainers. Fourteen on-farm training
camps were ordanised at various villages to train
the adopted farmers. Demonstrations on proper
method of pruning, use of synthetic net sleeves for
broodlac inoculation and application of pesticide
at proper stage were also carried out. The lac crop
is progressing well.

Adoption of tribal lac growers of Jharkhand for model
economic upliftment through scientific lac cultivation

This project, sponsored by Tribal Welfare Dept.,
Govt. of Jharkhand is being implemented in four
clusters of villages with a financial allocation of about
32 lakhs. Under this programme there is a provision
for a maximum of 673 farmers for economic
upliftment through scientific methods of lac cultivation.
The programme covers four different locations of
Ranchi district as per the details given below:

VILLAGE/AREA ASSOCIATED NGO
Dolda area, Erki block (10 villages) XISS, Ranchi
Sarwada area, Murhu (10 villages) -do-

Husirhatu, Labgah, Beda, THUDA, Namkum
Pansakam villages, Bundu block
Khatanga, Gagari,Hesatu Chakriya Vikas Sansthan,
Ormanjhi

VARDAN, Ranchi Rural Centre

and Barve villages, Ormanijhi block
Porhotoli, Tiriltoli and
Nehaldi villages, Khunti block

The NGOs provided complete field-level
support in collection of benchmark and impact data,
implementation and monitoring of the programme
in respective areas.

The package included:

¢ Training of the farmers at ILRI on the improved
methods of lac cultivation

¢ Supply of literature on lac cultivation

¢ Provision of equipment (sprayer, lac scraping
machine) and tools (tree pruner, secateur, scrap-
ing knife, etc.) for lac cultivation operations

¢ Provision of critical inputs like broodlac, pesti-
cide, broodlac containers, etc for initiating/ex-
panding the scale of culture

The farmers were trained, given field-level
guidance of the operations and monitoring of the
progress from time to time. Brood lac was distributed
for raising the baisakhi crops. Crop managment and
protection are being done under the guidance of
institute where ever necessary.
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PUBLICATIONS

Research papers

L4

Chakraborty, P.K., Sushil, S.N., Mishra, Y. D.
and Bhattacharya, A. (2002) New host plants
of Paratachardina silvestrii Mahdihassan
(Homoptera : Tachardiidae) - a record. Jour-
nal of Non-Timber Forest Products, 9 (3/4),
144-145.

Ghosal, S., Sharma, K. Krishan, Bhattacharya,
A. and Kumar, K.K. (2002) Broodlac and
sticklac yield as affected by site of inoculation,
shoot length coverage and irrigation levels,
Journal of Non-Timber Forest Products, 9(1/
2), 67-69

Jaiswal, A. K., Sharma, K. Krishan, Kumar, K.K.
and Bhattacharya, A (2000) Households sur-
vey for assessing utilization of conventional lac-

host trees for lac cultivation, New Agriculturist,
13(1,2), 13-17

Kumar, P. Ghosal, S. and Yadav, S. K. (2001)
Drought resistance in Bhalia - A lac host plant
through, seed exposure to different tempera-

ture levels, Journal of Non-Timber Forest Prod-
ucts 8(3& 4), 178-180.

Kumar, P., Mishra Y. D., Shrivastava, S. C.,
Singh, B. P. and yadav, S. K. (2002) Effect of
shoot girth and length on survival of kusum
(Schleichera oleosa) (Laur Oken) A traditional
lac host, Journal of Non Timber Forest prod-
ucts, 7(3/4), 217-219.

Mishra, Y.D., Sushil, S.N., Chakrabarty, P.K.,
Bhattachary, A. and Kumar, S. (2002) Occur-
rence of unorthodox female of Kerria nagoliensis
(Mahdihassan), Shashpa, 9 (1), 83-84.

Sarkar, P.C. and Gupta, P.C. (2002) “Shellac
based tin can lacquers” Paint India L 11,
(March) 41.

Sarkar, P. C. and Kumar, K.K. (2002-03)
“CANLAC- can coating for the New Millen-
nium”, Packaging India, 35(4), 15.

Singh, B. P., Mishra, Y. D., Sushil, S.N., Kumar,
P. and Srivastava, S.C. (2001) Estimation of
brood lac, sticklac and biomass yield of Acacia
auriculaeformis (Benth). A cunn ( Akashmani)

-A potential lac host. Indian Journal of Forestry
24 (4), 490-493.

Srivastava, S.C., Mishra, Y.D., Kumar, P.,
Sharma, K. Krishan, Ramani, R. and Yadav S.
K. (2002) Genetic variation in lac productivity
linked attributes and character correlation of
Flemingia spp. (Papilionaceae), Legume Re-
search, 25(3), 188-191.

Sushil, S. N., Bhattacharya, A., Jaiswal, A. K.
and Kumar, P. (2002) Predatory response of
Chrysoperla carnea (Stephous) (Neuroptera :
Chrysopidae) against lac insect; Kerria lacca
(Kerr), J. Appl. Zool. Res., 13 (1), 100-101.

Sushil, S.N., Bhattacharya, A., Jaiswal, A.K.
and Kumar, P. (2002) Record of Telenomous
remus Nixon as an egg parasitoid of Chrysopa
spp. - a predator of lac insect. J. Appl. Zool.
Res., 13(1), 102.

Yadav, S. K., Mishra, Y. D., Singh, B. P. and
Kumar, P. (2000) Leaf area estimation of
Flemingia semialata Roxb. by linear regression,
Agricultural Science Digest, 20(4), 2334-237.

Papers presented in Seminar / Symposia

Bhattacharya, A. (2002) Integrated pest man-
agement in lac cultivation, Seminar-cum-Train-
ing on Lac Cultivation and Processing, 4th-6th
March, 2002, Purulia.

Bhattacharya, A. (2002). Lac Cultivation Tech-
nologies, Seminar-cum-Training on Lac Culti-
vation and Processing 4th-6th March, 2002,
Purulia.

Bhattacharya, A., Mishra, Y. D., Sushil, S.N.,
Jaiswal, A. K. and Kumar K.K. (2002) Relative
efficacy of some Trichogramma sp. for man-
agement of lepidopteran predators of lac insect,
Kerria lacca (Kerr) under field condition, Sym-
posium on Biological Control of Lepidopteran
Pests, 17th - 18th July, 2002, Bangalore.

Kumar, K.K., Jaiswal, A.K. and Sharma K.K.
(2002) Advances in lac culture technology : A
rural based industry, UGC Working Conference
on Entomological Research : Progress and Prob-
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lem held on 19th-21st March, 2002 and orga-
nized by Zoology Department, Punjab Univer-
sity, Chandigarh [(Abstract at p. 8)).

Kumar, K K. and Sharma, K.K. (2002). Lac - a
natural heritage of India. National Conference
on Agricultural Heritage of India, held on 10-
13 February, 2002 at Rajasthan College of Ag-
riculture, Udaipur and Organised by Asian Agri-
History Foundation, Secunderabad and its
Rajasthan Chapter (Abstract at p. 37).

Prasad, N., Pandey, S. K., Bhagat, K.L. and
Kumar, K.K. Design and development of Pedal
Operated Roller Type lac Scraper, Paper pre-
sented in 36th Annual Convention of ISAE held
at lIT, Kharagpur (28-30 Jan., 2002).

Prasad, N. Kumar K. K. and Jaiswal, A.K. Lakh
ki Kheti men drja Ki Aawsyakta. Paper pre-
sented in All India Hindi Seminar on Agri-Elec-
tronic Instrumentation held at Central Scientific
Instrumentation Organisation, Chandigarh (23-
24 April. 2002).

Ramani, R. and Kumar, K.K. 2002. Marketing
of lac. In Seminar-cum-training on lac cultiva-
tion and processing at Purulia. (Mar. 4-6). Dept.
SSI, Purulia, West Bengal Govt.

Sharma, K. K., Jaiswal, A. K. and Kumar, K. K.
(2002). Role of lac-culture in conservation of
biodiversity, National Conference on Agricul-
tural Heritage of India, held on 10-13 Febru-
ary, 2002 at Rajasthan College of Agriculture
Udaipur and Organised by Asian Agri-History
Foundation, Secunderabad and its Rajasthan
Chapter (Abstract at p 38).

Sharma K. K. and Kumar K.K. (2002). Host
plant mediated variation in survival and resin
production of Indian lac insect, Kerria lacca
(Kerr)'. Abstractno. 11 at p. 69 VI AZRA Con-
ference, held on 19-22 December, 2002 at
Cuttack.

Srivastava, S., Saha, D., Majee, R. N. and
Kumar K. K. (2003) Lac resin as a potential
source of plant growth regulators, presented in
the poster session of the 2nd International Con-
gress of Plant Physiology - sustainable plant
productivity under changing environment held
on 8th-12th January 2003, New Delhi, India,
Book of Abstract of the 2nd ICPP p. 502.

Book Chapters

+

Bhagat, M.L. and Mishra, Y. D. (2002) Abiotic
factors affecting lac productivity, pp 64-68 in
Recent Advances in Lac Culture, eds., Kumar,
K. K., Ramani, R. and Sharma, K. K. ILR],
Ranchi pp. i-x , 1-290.

Bhattacharya, A. (2002) lac insect and associ-
ated insect fauna, pp 97-103, in Recent Ad-
vances in Lac Culture, eds., Kumar, K. K.,
Ramani, R. and Sharma, K.K., ILRI, Ranchi, PP
i-x, 10290.

Bhattacharya, A. (2002) Pests of major lac
hosts, pp 108-110, in Recent Advances in Lac
Culture eds., Kumar, K. K., Ramani, R. and
Sharma K. K., ILRI, Ranchi pp i-x, 1-290.

Bhattacharya, A. (2002) Management of pests
inlac culture, pp 118-123, in Recent Advances
in Lac Culture, eds., Kumar, K.K., Ramani, R.
and Sharma, K. K., ILRI, Ranchi, pp. i-x, 1-290.

Bhattacharya, A. (2002) Advances in bio-con-
trol of lac insect pests, pp 124-129, in Recent
Advances in Lac Culture, eds., Kumar K. K.,
Ramani, R. and Sharma K. K. ILRI, Ranchi, pp.
i-x, 1-290.

Jaiswal, A. K. and Sharma, K.K., (2002) Lac
insect, its development and life cycle, pp 20-
24, in Recent Advances in Lac Culture, eds.,
Kumar, K. K., Ramani, R. and Sharma, K.K.,
ILRI, Ranchi, pp. i-x, 1-290.

Jaiswal, A. K. and Sharma, K. K. (2002) Fore-
cast of larval emergence and crop harvesting,
pp 53-58, in Recent Advances in Lac Culture
eds. Kumar, K. K., Ramani, R. and Sharma, K.
K. ILRI, Ranchi, pp. 1-x, 1-290.

Jaiswal, A. K. and Sharma, K. K. (2002) Lac
cultivation on non-conventional host trees, pp
167-171 in Recent Advances in Lac Culture
eds., Kumar, K.K., Ramani, R. and Sharma, K.
K., ILRI, Ranchi, pp. i-x, 1-290.

Kumar, P. (2002) Host plant management for
lac cultivation pp. 86-91, in Recent Advances
in Lac Culture eds., Kumar, K.K., Ramani, R.
and Sharma, K. K., ILRI, Ranchi, pp. i-x, 1-290.
Kumar, K.K. and Ramani, R. 2002. Indian Lac
Research Institute — History, Mandate and Ac-

tivities. In Recent Advances in Lac Culture. In-
dian Lac Research Institute, Ranchi. Pp 1-8.
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Mishra, Y. D., (2002) Technology of lac culti-
vation on kusum pp 138-147 in Recent Ad-
vances in Lac Culture eds., Kumar, K.K.,
Ramani, R. and Sharma, K. K., ILRI, Ranchi,
pp. i-x, 1-290.

Mishra, Y. D. (2002) Technology of lac cultiva-
tion on palas pp 148-155 in Recent Advances
in Lac Culture eds., Kumar, K.K.. Ramani, R.
and Sharma, K. K., ILRI, Ranchi, pp. i-x, 1-290.

Mishra, Y. D., Singh, B. P. and Bhattacharya,
A. (2002) Alternation of conventional hosts for
lac culture pp. 156-160 in Recent Advances in
Lac Culture eds., Kumar, K.K. Ramani, R. and
Sharma, K. K., ILRI, Ranchi, pp. i-x, 1-290.

Ramani, R. 2002. Lac Insect Genetics. In Re-
cent Advances in Lac Culture. Indian Lac Re-
search Institute, Ranchi. pp 48-52.

Ramani, R. 2002. Present Status of Lac at Na-
tional and International Level. In Recent Ad-
vances in Lac Culture. Indian Lac Research In-
stitute, Ranchi. pp 9-19.

Ramani, R. and Sharma K.K. 2002. Lac Insect
Systematics and Geographical Distribution. . In
Recent Advances in Lac Culture. Indian Lac
Research Institute, Ranchi. pp 25-33.

Ramani, R. 2002. Morphology and Anatomy of
Lac Insects. In Recent Advances in Lac Cul-

ture. Indian Lac Research Institute, Ranchi. pp
34-42.

Ramani, R. and Sharma K.K. 2002. Genetic
Variability in Lac Insects. In Recent Advances

in Lac Culture. Indian Lac Research Institute,
Ranchi. pp 43-47.

Sharma, K. K. and Jaiswal, A. K. (2002) Biotic
factors affecting productivity of lac insects, pp
59-63, in Recent Advances in Lac Culture eds.,
Kumar, K.K., Ramani, R. and Sharma, K. K.,
ILRI, Ranchi, pp. i-x, 1-290.

Sharma K. K. and Jaiswal, A. K. (2002) Micro-
bial flora associated with lac insects, pp 104-
107, in Recent Advances in Lac Culture eds.,
Kumar, K.K., Ramani, R. and Sharma, K. K.,
ILRI, Ranchi, pp. i-x, 1-290.

Sharma, K. K. and Jaiswal, A.K. (2002) Lac
cultivation operations : Basic concepts, pp 130-
137, in Recent Advances in Lac Culture eds.,
Kumar, K.K., Ramani, R. and Sharma, K. K.,

ILRI, Ranchi, pp. i-x, 1-290.

Sharma, K. K. and Ramani, R. (2002) Lac in-
sect systematics and geographical information,
pp 25-33, in Recent Advances in Lac Culture
eds., Kumar, K.K., Ramani, R. and Sharma, K.
K., ILRI, Ranchi, pp. i-x, 1-290.

Sharma, K. K. and Ramani, R. (2002) Genetic
variability in lac insects, pp 43-47, in Recent
Advances in Lac Culture eds., Kumar, K.K.
Ramani, R. and Sharma, K. K., ILRI, Ranchi,
pp. i-x, 1-290.

Sharma, K. K. and Kumar, K. K. (2002) Lac - a
natural heritage of India, pp 134-144, in Nene
Y. L. and Chaudhary S. L. (eds) Agricultural
Heritage of India : Proceedings of National con-
ference held from 10-13 February, 2002
Rajasthan College of Agriculture, Maharana
Pratap University of Agriculture and Technol-
ogy, Udaipur - 323 001, Rajasthan, India.

Shrivastava, S. C. (2002) Lac host plants-cur-
rent status and distribution, pp69-78, in Recent
Advances in Lac Culture eds., Kumar, K.K.,
Ramani, R. and Sharma, K. K., ILRI, Ranchi,
pp- i-x, 1-290.

Singh, B. P. (2002) Raising of lac host planta-
tion, pp 79-85, in Recent Advances in Lac Cul-

ture eds., Kumar, K.K. Ramani, R. and Sharma,
K. K., ILRI, Ranchi, pp. i-x, 1-290.

Singh, B. P. (2002) Technology of lac cultiva-
tion on bushy host, pp 161-166 in Recent Ad-
vances in Lac Culture eds., Kumar, K.K.,
Ramani, R. and Sharma, K. K., ILRI, Ranchi,
pp. i-x, 1-290.

Singh B. P. (2002) Integration of lac cultivation
with agriculture, pp 177-181 in Recent Ad-
vances in Lac Culture eds., Kumar, K.K.,
Ramani, R. and Sharma, K. K., ILRI, Ranchi,
pp.- i-x, 1-290.

Singh, G. (2002) Soil nutrient management for
lac production, pp 92-96, in Recent Advances
in Lac Culture eds., Kumar, K.K., Ramani, R.
and Sharma, K. K., ILRI, Ranchi, pp. i-x, 1-290.

Popular articles

Ramani, R. and Kumar, K. K. 2002. A critique
of the Indian lac marketing scenario. Sci. Tech.
Entrep. 10(5): 3-10.
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Sharma, K. Krishan and Jaiswal, A. K. (2002).
‘Lakh Udyog : Mahilayon ke liye rozgar,
Udyamita (March, 2002), pp 8-10.

Singh, Ganauri, Bhagat, M.L., Kumari, Archana
and Kumari, C. (2002) Lakh Ki Kheti Se Bane
Karorpati. Krishi Bistar Smiksha 12th year (2),
pp 18-20.

Institute Publications

L

Recent Advances in Lac Culture, a book, 290
PP

Multipurpose glazing varnish for all surfaces
(SHGV), a colour folder, 4pp

Bharatiya lakh anusandhan sansthan - kisano

ki seva mein, revised, a colour folder, 4 pp

Unnat vidhi se lakh ki kheti (Samai sarini), a
colour leaflet, 2pp

World literature on lac culture and related as-
pects - Bibliography, a book, 53 pp

Composition and applications of lac, a colour
chart, 1p

Technical knowhow on Shellac Gasket Cement
compound, 2pp.

Lakh ke kheti - kab, kayon, kaise, a booklet in
Hindi.

ILRI Lac Newsletter, Issues : 5(4), 6(1) and 6
(2). 4 pp each
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LIST OF APPROVED ON-GOING PROJECTS

1. Evaluation and improvement of lac crop management practices under integrated agro-forestry sys-
tem covering soil, host plants and pest management
e To evolve management practices for kusmi lac production on ber
e Bio-rational approaches for management of pests of lac insects and host plants
e Management of important lac hosts under agro-forestry system for kusmilac production
e Management of akashmani (Acacia auriculaeformis) for lac cultivation
e DNutrient management in soil for maximixing lac yield
e Management of Flemingia semialata for sustainable lac production under different crop geometry and
irrigation
2. Improvement in productivity and quality of lac through different breeding approaches for lac insects
and their host plants
e Collection, maintenance, conservation and evaluation of lac insects and host plants and their genetic
improvement
3. Development of value-added products (sex pheromones, PGR, polyblends) and surface coating
materials from lac resin
e Synthesis of some bio-active compounds from aleuritic acid
e Development of lac varnish for wood and metal lacquers for food packaging
4. (tilisation of by-products (lac dye, wax, refuse lac) of lac industry for food grade lac dye, var-
nishes/lacquers and bonding material for particle board
e Varnish composition based on aleuritic acid-free gummy mass
o Development of lac wax based formulations
e Use of refuse lac/by-products/modified lac for making particle board/composite from various agro-
wastes
e Mechanisation of bhatta process
5.

Transfer of technology to farmers and entrepreneurs through training, demonstration, consultancy,
information service and quality certification

Mechanisation of lac cultivation operations
Publication and publicity activities
Current status, technology assessment, product promotion and problems of lac industries

Training, demonstration, extension education and information service on lac culture, processing and
product development

Approved Ad hoc Research Schemes

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

Revolving Fund Scheme

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

NATP Projects

Technology Mission on Cotton :Evaluation of location specific IPM modules for eco-friendly and sustain-
able cotton production

National Agricultural Technology Project on plant biodiversity
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PARTICIPATION OF SCIENTISTS IN SEMINAR, SYMPOSIUM,
WORKSHOP, TRAINING, ETC.

By the Director

Meeting with D.M., Purulia on 17.1.02.

Meeting with Minister In-charge, CSSI, Govt. of
W.B., Kolkata on 22.1.02.

Participation in 36th Convention of ISAE,
Kharagpur during 28-30.1.02.

Key note Address in the Conference on “Na-
tional Heritage of India” at Ratu, Udaipur.

Chaired the Technical Session VI on Traditional
Natural products and also delivered a lead pa-
per on, ‘Lac - a natural Heritage of India’ by
KK Kumar and KK Sharma in the session.

Meeting with DDG (Engg.) & Dir (F), ICAR, New
Delhi during 28.2-1.3.02.

Seminar-cum-Training Programme organised
at Purulia during 3-6.3.02.

Aleuritic Acid plant Foundation stone laying
Ceremony at Sidroul, Ranchi 26.3.02.

Meeting convened by the Director, Khadi & Vil-
lage Industries Commission State Office, Shanti
Bhawan, Ranchi on 2.4.02.

Field Educational Programme on Lac-held at
Shramjivi Mahila Samiti, Mango, Jamshedpur
on 2.4.02.

Scientific Advisory Committee meeting at RK
Mission, Morabadi, Ranchi on 17.4.02.

Meeting of business Sub-Committee at
JASCOLAMF, Ranchi on 20.4.02.

18th meeting of RAC of CTRTI, Nagri, Ranchi
during 14-15.5.02.

Board of Directors’ meeting at JASCOLAMF,
Ranchi on 16.5.2002.

To discuss transfer of land with DM, Purulia on
19.5.02

Meeting of Business Sub-Committee at
JASCOLAMF, Ranchi on 27.5.02.

Meeting of Kharif compaign at BAU, Kanke,
Ranchi during 29-30.5.02.

Seminar at Bihar Yuva Vikas Kendra, Jharkhand

Chapter, Ranchi during 15-16.6.02.
CARE, Jharkhand, Ranchi on 19.6.02.

All India Radio, Programme Sub-Committee
Meeting, Ranchi on 20.6.02.

Scientific Panel Meeting (Engg.), ICAR, Pusa,
New Delhi During 27-28.6.02.

Advisory Committee Meeting of All India Ra-
dio, Ranchi on 1.10.2002.

Rabi Anusandhan Parishad Meeting at BAU,
Kanke, Ranchi on 8.10.2002.

Annual General Meeting of SEPC, Kolkata on
14.11.2002.

JASCOLAMF - Marketing Sub-Committee
Meeting at Ranchi on 16.11.2002.

Scientific Advisory Committee Meeting at RK
Mission, Ranchi on 18.11.2002.

19th Research Advisory Committee Meeting at
Central Tasar Research and Training Institute,
Ranchi on 4-5.12.2002.

Research Advisory Group & Liaison Meeting
at IFP, Ranchi on 18.12.2002.

Other Staff

¢

Dr. D. N. Goswami attended meeting of Scien-
tific Panel on Agricultural Engineering held on
27-28 June, 2002 at New Delhi for presenting
final report of Adhoc Research scheme.

Dr. Niranjan Prasad, Scientist, TOT Division
participated in 36th Annual Convention of In-
dian Society of Agricultural Engineers held at
IIT, Kharagpur (28-30 Jan., 2002).

Dr. Niranjan Prasad, Scientist, TOT Division
participated in All India Hindi Seminar on
“Agric-Electronic Instrumentation” held at
Central Scientific Instruments organisation,
Chandigarh (23-24 April, 2002).

P. C. Sarkar attended the 2nd PACT confer-
ence at Ahmedabad on 9 & 10th Feb, 2002
organised by Paint & Coating Technology As-
sociation.
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P.C. Sarkar attended Refresher course on
“Graphics & multimedia Production at Division
of Agricultural Extension, IARI, New Delhi from
26th June to 16th July, 2002.

P. C. Sarkar attended seminar on “Recent De-
velopment in optical microscopy system solu-
tions” organised by Lieca, Germany and lab
India, Kolkata at Ranchi on 29th Nov., 2002.

P. C. Sarkar attended workshop on “IPR and
patenting system in India” at Central Tasar Re-

search & Training Institute, Ranchi on 3rd Dec.,
2002.

P. C. Sarkar attended National assessment on
Transfer of Technology in off-Farm Areas”
organised by NIPCCD, New Delhi and DST at
Surjkund, Faridabad on 16th & 17th Dec., 2002.

Dr. S. Srivastava attended Winter school on
“Recent advances in Lac culture at ILRI,
Namkum, Ranchi from Sept., to Oct., 2002.

Dr. B. P. Singh, Pr. Scientist participated in
“Long Term Fertilizer Experiments and Net
Work project on Acid Soil held on 14-16 Janu-
ary 2003 at Birsa Agricultural University

Dr. B. P. Singh, Pr. Scientist participated in PPIC
(Potash & phosphate Institute of Canada, India
Programme) - BAU (Birsa Agricultural Univer-
sity) work shop on “Review & Refinement of
Fertilizers recommendations for important crops
and cropping system in Jharkhand held on
23.11.2002 Organised by the Department of
Soil Science, BAU, Kanke, Ranchi.

Dr. S. K. Yadav participated in the training
programme on “Advance techniques and their
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application in water management research” at
WTC, IARI], New Delhi 13th November to 3rd
December 2002.

Dr. K. K. Sharma, Sr. Scientist participated in
“Awareness programme on conservation and
management of Natural resources of
germplasm” on 18.11.2002 at NBPGR Regional
Station, Palandu.

Shri D. Saha, Scientist (Biotechnology) at-
tended the “Eighth short term training
programme on “Micropropagation of Horticul-
tural and forestry species” Organised by Re-
gional Plant Resources Centre, Bhubaneshwar,
Orissa, from 9th - 29th Sept. 2002.

Shri D. Saha, Scientist (Biotechnology) at-
tended the NATP (TOE) training programme
on “Techniques in Plant Genetics Engineering
and Molecular Breeding” organized by National
Research centre on plant Biotechnology, IARI,
New Delhi, from 5th-25th Nov., 2002.

Dr. A. Bhattacharya, Pr. Scientist participated
in the “National Symposium on Biological con-
trol of lepidopteran pests” during 17th-18th July
2002, organized by PDBC, Bangalore.

Dr. A. Bhattacharya, Pr. Scientist participated
in the Seminar-cum-Training on Lac Cultiva-
tion and Processing during 4th-6th March, 2002,
Purulia.

Shri S. K. S. Yadav, Scientist attended Winter
school on “Use of Isotopes and Radiation in soil-
Plant relationships’ at Nuclear Research Labo-
ratory, IARI, New Delhi from 3rd Oct, 2002 to
1st Nov., 2002.
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MEETINGS OF IMPORTANT COMMITTEES

Research Advisory Committee (RAC)

The Eighth Meeting of the Research Advisory
Committee of the Institute was held on 23rd and
24th January 2002. The following members were
present :

1. Prof. S. Maiti
Retd. Prof. & Head,
Materials Science Centre,
T, Kharagpur

Chairman

2. Dr. S. Lingappa Member
Director (Research)
University of Agricultural Sciences,

Dharwad

3. Dr. S. Ray,
Retd. Dy. Director & Head,
Chemical Technology Divsion

Central Drug Research Institute
(CSIR), Lucknow

4. Dr. Abu Ghanim,
Retd. Head, Division of Plant
Studies and Energy Mgt.,
Central Arid Zone Research
Institute (ICAR), Jodhpur.

5. Dr. G. D. Shetye,
Retd. Reader UDCT,
Bombay University, Mumbai

6. Shri Binay Kr. Gupta
"~ M/s Gupta Bros (Shellac),
P.O. Bundu, Ranchi - 835 204

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

8. Dr. P. Kumar
PS & Head, LP Division
ILRI, Ranchi

Dr. P. Kumar, Member Secretary, RAC,
welcomed the Members of the newly constituted
RAC. Dr. K. K. Kumar, Director, ILRI, also extended
a warm welcome to the distinguished Members of
the RAC. He apprised the Members about the
functioning and deviopments of the Institute, gave
an overall idea of the RED activities on lac and the
progress made by the ILRI on these aspects. He

Member

Member

Member

Member

Member
(ex-officio)

Member
Secretary

informed the RAC that the budget under Plan and
Non-plan was being utilised. More than 82% had
already been spent upto December 2001, which was
higher than the last financial year.

Dr. R. P. Kachru, ADG, ICAR, informed that
the ICAR had always extended full support for
strengthening the Institute. He outlined the various
achievements of the Institute over the past 8 years,
during his tenure as ADG. He concluded by
requesting the Members to suggest measures to
improve upon production of raw lac, processing and
linkages with the industries.

Dr. S. Maiti, Chairman, RAC stressed that lac
had potential and it was time that newer uses were
developed from it, so that the assignment given by
the ICAR could be fulfilled. He felt that young
scientists of the Institute should be encouraged and
given freedom to conduct research in their-fields
and also recognized for their good performance.

The meeting was concluded after presentations
by respective Heads of Divisions.. An interaction
session was also held between the RAC Members
and all the scientists of the Institute.

The observations of the RAC with regard to the
ongoing and the future programmes of the Institute
are summarized as follows :

¢ Tissue cultue work was to be taken up and all
support was to be provided. Genetical improve-
ment of lac insect for dye, resin and wax, as
per demand of industry should be taken up in
collaboration with other institutes. It was felt that

RAC members discussing with scientists
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bio-control by Trichogramma sp. may not be a
viable approach for pests of lac insects

It was strongly recommended that the post of
chemical engineer be filled up and pilot plant
facilities created at Institute level. Newer appli-
cations of lac were the need of the hour, par-
ticularly for increasing domestic consumption.

The ILRI Testing Lab should be developed as a
Referral Lab and also to earn revenue.

It was felt that there was no need to establish
the biological activity of known insect sex
pheromone components after compounds had
been prepared having desired purity.

Hand made shellac is better in quality as com-
pared to machine made shellac. It was felt that
similar quality should be achieveable for ma-
chine made shellac also.

It was observed that cost of technology trans-
fer was high. It was, therefore, suggested that
transfers could be affected on royalty basis.

It was felt that impact analysis on adoption of
technologies as well as constraints should form
a regular component of TOT activity. Further-
more, infomation on lac marketing channels
should be made available.

Members felt that enhancement of lac produc-
tion should be done at Block levels and
Panchayat levels, with the training of farmers
at grass root level.

On a more general level, it was felt that research
instruments should be in working order for the
benefit of the scientists. Furthermore, the Insti-
tute should develop its own certification sys-
tem. Institute should also go in for collabora-
tive projects, where MOUs were a pre-requisite.
But unpublished information should not be dis-
closed. Requisite funds could also be generated
through training, sale of technologies and
consultancy services.

Technologies should be standardized for eco-
nomic production of bleached lac, dewaxed and
decolourised lac on small scale (on investment
of Rs. 2-5 lakhs). Emphasis should be placed
on utilization of lac by-products, particularly lac
dye in food industry and resinous by-products
in production of particle boards.

Institute Management Committee (IMC)

The 34th Meeting of the Institute Management
Committee was held at the Institute on 20th March
2002. The following Members were present at the
Meeting :

1. Dr. K. K. Kumar, Director, Chairman
ILRI, Ranchi

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

3. Dr. G. S. Dubey, Director Member
Res. Instructions-cum-Dean,
PG Studies, BAU, Ranchi

4. Shri Balbir Ram, IAS, Member
Director, CSSI, Kolkata, W.B.

5. Shri Krishnanand Mishra Member
People’s Representative, Ranchi

6. Dr. N. Prasad, PS & Head, Member
LP & PD Division, ILRI, Ranchi

7. Shri R. Ramani, PS & Head, Member
TOT Divsion, ILRI, Ranchi

8. Dr. A. K. Jaiswal, Scientist SS, Member
TOT Division, ILRI, Ranchi

9. Shri V. S. Subramanyam, F & AO, Member
CICFRI, Barrackpore

10.Shri A. Rastogi, AO, ILRI, Ranchi Member

' Secretary

At the outset, the Member Secretary,
welcomed all the Hon’ble Members. Dr. K. K.
Kumar, Chairman, also extended a formal welcome
to the Hon'ble Members and extended special
gratitude to Dr. R. P. Kachru, whose contribution
over the years had served as guidelines for the
development of the Institute. The Chairman then

™ | |
IMC Meeting in progress
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presented the salient achievements of the Institute,
including the holding of the Industry Interface, Kisan
Mela, on-farming training to the farmers of AP and
MP and training to a large number of farmers. The
Chairman also apprised the House about the
resource generation of the Institute.

Dr. Kachru, also welcomed the Members of the
IMC and expressed his happiness that good progress
was being made by ILRI during the IX Plan and
expected more success during the Xth Plan.

The Meeting started with the confirmation of
the Proceedings of the 33rd Meeting of the IMC, held
previously, followed by a brief review of the Action
Taken Report of the 33rd Meeting.

The progress of research carried out under
different Divisions / Sections of the Institute as well
as work carried out under different externally funded
Schemes, Revolving Fund Scheme, work done in
NEH region also, were reviewed. The Committee
also considered various proposals pertaining to the
normal functioning of the Institute. The Committee
also approved purchase of the equipments under
Plan, renovation of buildings for the Institute. The
IMC also approved constitution of the Institute
Grievance Cell.

Shri Balbir Ram, [AS, informed the House that
he had been nominated by the govt. to prepare a
Base Paper, containing the burning issues of price,
marketing of lac and cooperation with the growers.

The meeting concluded with a vote of thanks
by the Member Secretary.

The 35th Meeting of the Institute Management
Committee was held at the Institute on 21st
September 2002. The Following Members were
present at the Meeting :

1. Dr. K. K. Kumar, Director, Chairman
ILRI, Ranchi

2. Dr. N. S. L. Srivastava, A Member
ADG (Eng), ICAR, New Delhi

3. Dr. G. S. Dubey, Director Member
Res. Instructions-cum-Dean,
PG Studies, BAU, Ranchi

4. Dr. N. Prasad, PS & Head, Member

LP & Divsion, ILRI, Ranchi
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5. Shri R. Ramani, PS & Head, Member
TOT Divsion, ILRI, Ranchi
6. Shri Y.D. Mishra, Scientist (SQ) Member
7. Dr. A. K. Jaiswal, Scientist SS, Member
TOT Division, ILRI, Ranchi
8. Shri V. S. Subramanyam, F & AO, Member
CICFRI, Barrackpore
9. Shri A. Rastogi, AO, ILRI, Ranchi Member
Secretary

At the outset, Member Secretary, IMC,
welcomed all the Hon’ble Members. Dr. K. K. Kumar,
Chairman, extended a formal welcome to the Hon'ble
Members of the IMC, especially, to Dr. NSL
Srivastava, who was attending the Meeting for the
first time. The Chairman apprised the Members about
the new developments at Institute level, such as
resource generation, indentification of some bushy
lac hosts, package of practices for lac growing areas
on kusum, palas, ber and akasmani etc. He also
informed about the first ever ICAR sponsored Winter
School on Recent Advances in Lac Culture, held at
the Institute for one month, in which representatives
from 12 SAUs and 2 Institutes participated.

The 35th Meeting commenced with the
confirmation of the Proceedings of the 34th Meeting,
followed by a review of the Action Taken Report on
the recommendations of the 34th Meeting, budget
details for 2002-03 and Xth Plan budget details.

The achievements of research were described
by the respective Heads of Divisions. Progress under
different externally funded projects and revolving
fund Schemes were also discussed.

The IMC approved the proposal of externally
funded project on lac, and suggested more projects
of consultancy be taken up. The renovation of the
PDU was approved. Approval was also given for
constitution of the Institute Grievance Cell. Approval
was also given for refreshment expenditure.
Discussion was also held on quarter allotment rules
of ILRI. The Meeting concluded at 3.00 pm with a
Vote of thanks by the Member Secretary.

Staff Research Council (SRC)

A Meeting of the Institue SRC was held during
7th-8th May 2002, under the Chairmanship of Dr.
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K. K. Kumar, Director, ILRI. In his opening address,
the Director stated that Xth Plan Period had already
started from 1st April 2002 and Plant Budget had
also been finalized for the year 2002-2003.
Furthermore, the Core Programmes had also been
received from the SMD, ICAR. The New Core
Programmes would now come into force and the
old (continuing) research programmes would have
to be adjusted as per the re-defined Core
programmes and Thrust Areas.

The Meeting started with the confirmation of
the Proceedings of the last SRC, held in the year
2001, followed by the presentation of Research
Highlights for the year 2001-2002 and Technical
Program for 2002-2003, by the respective Heads

of Divisions, Principal Investigators and individual
scientists. The progress of research under various
externally funded research projects and sponsored
schemes, as well as Revolving Fund Scheme were
also discussed. Twe new projects were also
proposed for the current financial year.

The Chairman stressed that all pending RPFs
had to be submitted at the earliest.

New Project proposals had to be circulated
amongst RAC Members for comments and
suggestions, if any.

The Meeting concluded at 4.30 pm on 8th May
2002 with a Vote of Thanks by the Member
Secretary, Dr. P. C. Sarkar.
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EVENTS ORGANISED

‘Annual Lac Kisan Mela’

The Annual Lac Kisan Mela was organized at
the Institute campus on February 6, 2002. Hon.
Speaker of Jharkhand Assembly, Shri I.S.
Namdhari, inaugurated the Mela. Hon. Agriculture
Minister of Jharkhand, Shri D. D. Kushwaha, Shri
R.T. Choudhary M.P. and Shri Sawna Lakra, M.L.A.
were also present on the occasion and apprised
the farmers about various support programmes of
the government. They urged the farmers to grow
more lac by adopting the technologies developed
by the Institute. A booklet entitled ‘Lakh ki kheti
- kab, kyon, kaise ” was released on the occasion.
A small exhibition was also organized at the venue
encompassing agricultural and other aspects, for
providing useful information to the visiting farmers.
Seventeen stalls were put up by various GOs, NGOs
as well as private agencies in this exhibition. More
than 500 farmers from Jharkhand and West Bengal
participated in the Mela. A Kisan Goshthi was
organized in the afternoon in which experts from
lac, silk and other agricultural fields replied to the
questions of lac growers on lac and other aspects.

Shri Namdhari addressing the farmers at Kisan Mela

Seminar on ‘Prospects of Large-Scale Invest-
ment in Lac’

A one-day seminar was organized on March
21, 2002 at the Institute, to discuss about ‘Prospects
of large-Scale investment in lac.” Sixty-two
participants took part in the seminar which included,
besides the scientists of the Institute, representatives
mostly from processing and consuming sector from

Dr. R. P. Kachru, ADG (PE), ICAR presenting his views
during seminar on ‘Prospects of Large-Scale Investment
in Lac’

Jharkhand, West Bengal and Madhya Pradesh.

The problems of the processing units as well
as the scope and need for more investment were
discussed.

Lakh Krishak Sammelan - Lac Growers’ Meet

A Lac Growers’ Meet was organised at Dahu
village, Ormanjhi on 30th November, 2002 in which
about 250 farmers participated. These farmers
included those adopted under “Farmers’ Adoption
Programme” being implemented by the Institute
under the sponsorship of Tribal Welfare Dept. of
Jharkhand Govt. for the benefit of about 650 farmers
at different locations. The farmers under this
programme are being given training on Improved
Methods of Lac Cultivation, tools and equipment
useful in lac cultivation and lac processing as well
as inputs like broodlac, pesticides, etc.

The farmers in Ormanjhi area were not aware
about the financial benefit associated with lac
cultivation earlier. As a result of intervention of ILRI
with the field-level support of an NGO, Chakriya
Vikas Sansthan, impressive results in lac production
have been obtained. Seven farmers could produce
about 10 quintals of broodlac using palas trees
during the last season. Due to this, farmers in the
area have started showing interest in lac cultivation.
The Meet helped in providing further impetus to grow
lac among the farmers. The area has good potential
for lac production with a large number of unutilized
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Ms. Rajbala Verma interacting with the farmer at Lac
Growers’ Meet
lac host trees. During the Meet, Dr. K.K.Kumar,
Director, ILRI apprised of the farmers about various
programmes of the Institute for lac growers. Mrs.
Rajbala Verma, IAS, Registrar (Co-operatives),
Jharkhand Govt. was the Chief Guest on the
occasion.

Foundation Day of ILRI

|
Shri Sawna Lakra inaugurating the Foundation Day
Celebrations
The 78th Foundation Day of the Institute was
celebrated on 20th Sept., 2002. A special function
was organized at the Institute. Shri Sawna Lakra, local

Function

L. AE FhEsT 2002-2003

MLA was the Chief Guest. Dr N.S.L. Srivasatava,
ADG (Engg.) chaired the function. Dr K.K. Kumar,
Director of the Institute presented the achievments
of the institute in his welcome address. The scope
of lac cultivation and utlization was analysed in
depth and the role of the Institute in promoting the
cause were addressed during the speeches
delivered by different scientists of the Institute.

‘Lakh Krishak Samman Divas’

On the auspicious occasion of Birth Centenary
of former Prime Minister and renowned kisan leader
Late Chowdhary Charan Singh, Kisan Diwas was
celebrated at the Institute on 23rd December 2002.
More than 250 farmers had participated in the
function. Eleven lac cultivators belonging to the
States of Jharkhand, Chhattisgarh, Orissa and West
Bengal, were felicitated by Hon. Speaker of
Jharkhand Vidhan Sabha Shri Inder Singh
Namdhari in a mammoth gathering of farmers,
scientists and employees of the Institute. Farmers
were given shawls, lac cultivation implements,
mementos and citations for their remarkable work
in the field of lac cultivation. Appreciating the
efforts, Chief Guest, Shri Namdhari called upon the
authorities to continue this type of inspiring
programme every year so that more and more
people get attracted towards lac farming. He said
that in real sense Late Chowdhary Charan Singh
was a farmer Prime Minister because he always
raised his voice for the interest of cultivators. He
asserted that the achievements of ICAR are
commendable as we are now in a position to export
the foodgrains, overshadowing the nightmare of
famine in the past.

Shri Sawna Lakra, local MLA, was present at
the occasion as guest of honour. He had also
addressed the farmers and praised the activities of
the Institute. Welcoming the guests and farmers,
Director of the Institute Dr K.K. Kumar informed
that the Institute organises Kisan Mela every year
to generate awareness about lac cultivation and
disseminates latest technique which yield better
results. Shri Jivendra Kumar, M.D.
JHASCOLAMPF; Shri Krishnanand Mishra, Member
IMC; Director, IFP; representatives of NGOs were
also present on this felicitation ceremony. Dr Pranay
Kumar, Head, LPD, ILRI proposed the vote of
thanks.
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Lac grower being
honoured by Hon.
Speaker of Jharkhand
Assembly

Winter School on Lac Culture

Beneficial insects including lac insects form an
important part of course - curricula taught at UG
and PG Level by various Educational Institutions
all over the country. A Winter school on ‘Recent
Advances in Lac-Culture’ was organized by Indian
Lac Research Institute Ranchi during September 2
to October 1, 2002 for the benefit of the university
teachers/ research workers with the following
objectives:

i} to expose the participants to the new knowl-
edge on lac culture,

ii} to provide training and to update their knowl-
edge on lac,

iii) to provide an opportunity to discuss and ex-
change of ideas for bringing out uniformity in
the course content and

iv) to impress upon the importance of lac culture
in forest conservation, employment generation
and poverty alleviation.

Inaugural address at Winter School by Dr. S. R. Singh

The faculty for the Winter School included:
Dr KK Kumar, Director (Course Director); Dr KK
Sharma, Sr.Sc.(Course-Co Director); Mr R. Ramani
Pr. Sc. (Course Co-ordinator); Dr A. Bhattacharya,
Pr. Sc. (Associate) and Dr AK Jaiswal, Sr. Sc.
(Associate).

The winter school was inaugurated by the Chief
Guest Dr SR Singh, VC, Rajendra Agricultural
University, Pusa (Bihar) and was presided over by
Mr J. Kumar, MD, JASCOLAMF. A book entitled
“Recent Advance in Lac Culture” incorporating
articles on the lecture topics was released. Twenty-
two teachers/ research workers from various ICAR
Institutes/SAU’s belonging to eleven states of the
country participated in the course. In all 57 lectures
including 13 practicals/demonstrations and eleven
guest lectures were delivered on different aspects
of lac insect and its management like lac host plants,
pest management, lac cultivation technologies on
different host-plants, Marketing and Development
of lac and its post harvest care by eminent
personalities of their specialized field viz., Dr A.
Alam, DDG (Engg.); Dr N.S.L. Srivastava, ADG
(Engg.), ICAR, New Delhi; Dr R. K. Varshney, Ex
Aditional Director, ZSl, Calcutta; Dr T.P. Trivedi,
Pr.Sc.,NCIPM, New Delhi; Dr Arun Kumar, IFS, IFP,
Ranchi; Dr M.S. Nathawat, Head, Remote Sensing,
BIT, Mesra;Dr B.R.R.P. Sinha, Director, CTR&TI,
Ranchi; Dr D.N. Pandey, Dean Forestry, BAU,
Ranchi; Mr J.Kumar, MD, JASCOLAMF, Ranchi: Mr
Roshan Lal, MD, Tajna Shellac Factory, Khunti and
Father Beni Ekka, Director, XISS, Ranchi. The
participants were also taken on educational visits
to seven different research organisations/broodlac
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Participants of
Winter School
attending a lecture

farm/lac processing factories viz., Birsa Agricultural ~ awarded certificates by Dr SN Pandey, VC, Birsa
University, Ranchi; Central Tasar Research &  Agricultural University, Ranchi who was the Chief
Training Institute, Ranchi; Remote Sensing guest on the occasion. The participants felt that,
Department, BIT, Mesra; Horticultural and Agro- ILRI being the only organization working on lac
Forestry Programme, Ranchi; NBPGR Base Centre,  should organize such events more frequently to
Ranchi; Institute Broodlac Farm, Hesal and Lac  disseminate the latest development in lac culture.
Processing Factory at Khunti (Ranchi) Participants were also provided with some broodlac

to initiate lac culture at their places.
The Winter School concluded with the p

valedictory function wherein participants were

Dr. S. N. Pandey giving away the certificate to a Winter School participant
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DISTINGUISHED VISITORS

The Lac Museum was visited by 1886 persons

comprising of 1550 farmers, 226 students and 110
others from all walks of life. Some of the important
visitors were :

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

DrM.S. Vatrom, Former Director, CICR, Nagpur

Mr A K. Singh, Director, Institute of Forest Pro-
ductivity, Ranchi

Prof. Sukumar Maiti, J-23, Bidhan Nagar,
Midnapur

Dr S. Roy, Medicinal Chem. Division, Central
Drug Research Institute, Lucknow

Dr G. D. Shetye, 102/103, Padmavati Apt., N.L.
Paralkar Marg, Mumbai-400012

Dr Abu Ghanim, 13/227 Indira Nagar,
Lucknow-226016

Dr S. Lingappa, Director of Research, Univer-
sity of Agricultural Sciences, Karnataka

Mr Inder Singh Namdhari, Speaker, Jharkhand
Vidhan Sabha

Mr Dev Dayal Kushwaha, Agriculture Minister,
Jharkhand

Mr Ram Tahal Choudhary, MP, Ranchi
Mr Sawana Lakra, MLA, Khijri, Ranchi
Mr R.P. Roy Sharma, VC, BAU, Ranchi
Mr Alan Ogle, 19 Tofara Street, New Zealand

Dr N. Krishna Murti, Former Deputy Director
& Head, Organic Coating & Polymers,
Hyderabad

Mr S. Jayaraj, Former Vice Chancellor, Tamil
Nadu Agric. Univ., Coimbatore.

Dr GS Dubey, Director & Dean, PG Studies,
Birsa Agricultural University, Ranchi

Sri Krishna Nanda Pandey, Ratu Road, Pandra,
Hehal, Ranchi

Dr PN Mishra, Executive Director, Centre for
Entrepreneurship Development, Bhopal

Mr PK Khalkho, Asstt. Commissioner of Income
Tax, Ranchi

Mr Chinmay Basu, Chief Excutive Officer,

21.
22.

23.
24.
25.
26.
27.
28.

29.
30.

31.

32.
33.

34.

35.
36.

Khadi & Village Industries Commission,
Mumbai

Mr A.K. Srivastava, G.M., NABARD, Ranchi

Sri BN Choudhary, ADG (AE), ICAR, KAB,
New Delhi

Sri Santosh & Meta Berat, California (USA)
Sri Yeshwant Ganvir, DGM, TRIFED, Bhopal
Col. PR Das, M.H., Namkum

Mrs Madhabi Das, MH, Namkum

Mr P.K. Bose, Dy General Manager, MECON

Mr S. Bhattacharya, Asstt. General Manager,
MECON

Dr Robert W. Pemberton, USDA, Florida, USA

Mr Gouria Shankar Rath, IPS, IGP, Special
Branch, Jharkhand

Mrs Asha Sinha, IPS, DIG Special Branch,
Jharkhand

Mr BK Sinha, IPS, SP, Special Branch, Ranchi

Dr NSL Srivastava, ADG (Engg.), ICAR, New
Delhi

Dr SN Shukla, ADG, Food & Fodder Crops,
ICAR, New Delhi

Lt Col. M. Khan, KGVK, Ranchi

Dr GL KAWL, Vice-Chancellor, AAU, Jorhat,
Assam

. Mr SN Thakur, M/s Pidilite Industries Ltd,

Mumbai-59

7

Dr. Pemberton at the Entomology Lab.
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PERSONNEL

{As on 31.12.2002)*

Names of Heads/ l/cs of Designation
Divisions and Sections
Dr. K. K. Kumar Director

Division of Lac Production
Dr. P. Kumar

Division of Lac Processing and
Product Development

Dr. N. Prasad

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

Product Demonstration Unit

Dr. N. Prasad

R.F.R.S, Dharamjaigarh, Chattisgarh
Dr. S. K. Jaipuriar

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

Dr. A. Bhattacharya
Administrative Section

Sri A. Rastogi

Sri R. K. Singh

Director’s Cell

Shri A, K. Sahay

ARIS Cell

Shri D. Ganguli

Library

SriR. 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. P. K. Pandey

Principal Scientist & Head of the Division

Principal Scientist & Head of the Division
Head of the Division
PrincipaI.Scientist & Head of the Unit
Senior Scientist (Agric. Entomol.) lic
Principal Scientist (Agric. Entomol.) lic

Administrative Officer

Finance & Accounts Officer
Technical Officer

Technical Officer

Technical Officer (T-6)

Director

Principal Scientist (Agronomy), I/c
Scientist (SS) (F,M&P)

Asstt. Director (O. L.)

Authorised Medical Attendant, on deputation basis

* See Appendix |l for details.
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SUPPORT SERVICES

Farm

During the period under report the following
activities were under taken :

Management and maintenance of the roads,
paths, channels, hedges and edges were carried out.
Hoeing, weeding and mulching of various plots,
removal of termites from lac host trees, plots and
roads and spraying of insecticides to control the
termites were done. Unwanted and obnoxious weeds
were eradicated from ber, khair, kusum, putri, palas,
sisam, galwang, akashmani plots.

Harvesting of jethwi 2002 crop, including
phunki removal and scraping of lac for katki 2002,
aghani 2002-03 crop were carried out. Seedlings of
various host plants viz., kusum, ber, galwang, palas,
akashmani, khair, semialata were raised in
polythene bags as well as in nursery beds for filling
up the vacant spaces in respective plots for research
purpose and for distribution amongst the farmers
and also for sale.

For beautification of the landscaping area,
seasonal flowers, shrubs and ornamental foliage
plants were planted at various places in the office
premises including dispensary, Guest House,
Divisions and Sections from time to time.

Soyabean, turmeric, ginger, arhar, maize, gora
paddy, sweet potato were raised in between the rows
and plots of kusum and palas and mixed plantation
of bhalia and galwang.

Approximately 2,500 trainees/ farmers/
students visited the Institute plantation under short
and long term training programmes organised by
T.O.T. Division. Proper arrangements were made
to acquaint them with insects, host plants, and
improved methods of lac cultivation. An amount of
Rs. 89,971 was earned through the sale of Farm
produce.

Health-care

Medical needs of the staff members and their
dependants are taken care of by the Institute. A full
time Authorized Medical Attendant visits the Institute
Dispensary on all working days. Assistance is given

by one stockman-cum-compounder and an
attendant. During the period under report 13,638
consultations were carried out of the staff members
and their dependants/wards. Besides, 85 cases were
referred to the authorised hospitals.

Director’s Cell

The Cell continued to provide support to the
Director in research, planning and monitoring
activities pertaining to the Institute. A meeting of
the Staff Research Council (SRC) was convened on
7th and 8th May 2002 to monitor the ongoing
research projects. Support was also provided for
holding the meetings of the Quinquennial Review
Team (QRT), Institute Management Committee
(IMC) Research Advisory Committee (RAC)
meetings etc. The Cell also convened five Senior
Officials Meetings (SOM) during the period.

Research Project Files (RPF) were updated in
line with the new proformae; assistance was also
provided to the Director in day to day technical
correspondence, technical reports etc., including
Monthly Report for the Union Cabinet, Quarterly
Report (Annual Action Plan), DARE Report etc. The
ILRI SFC Memo was compiled and forwarded to the
Council for approval. Information on various
matters/activities related with the Institute, including
audit queries, were also supplied. Matter for updating
Vision 2020 (Perspective Plan) was also prepared.
The Cell processed the forwardal of research papers
and popular articles to scientific and popular journals
and patent applications to the ICAR. Assistance was
also provided to the IPR Nodal Officer of the as
Institute as regards to the queries from IPR Cell of
ICAR.

ARIS Cell

During the period under report, the ARIS Cell
provided the following services :

¢+ Network Administration through one LINUX
based server and one Windows 2000 NT server

¢ Photocopying facilities

¢ Scanning facilities

+ Word processing facilities
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+ Monitoring of computer related jobs of the In-
stitute.

¢ Providing internet browsing and e-mail facili-
ties through KU FTDMA VSAT.

¢+ Maintaining liaison with M/s, CMC, Mohan
Computers Pvt. Ltd., Corporate Communica-

tions, Centre for Engineering & Technology
(SAIL), etc.

¢ Assistance in Power Point presentations dur-
ing meetings, seminars, Winter School lectures
etc.

The Institute website, which functions under the
ICAR website, was updated during the period. The
LAN of the Institute was upgraded and a total of 30
additional nodes (total 50 nodes) were created
providing connectivity to all scientists and important
sections, using state-of-art dedicated switches (100
Mbps), Windows 2000 and LINUX software and fibre
optic connections, by utilizing funds allotted under
NATP. Norton anti-virus and Frontpage 2000
packages were also procured during the period.

Library & Documentation Centre

The library of the Institute is a repository of
scientific and technological information on lac.
Besides catering to the needs of the institute
scientists and technologists, library also extended
services to other researchers, academicians and
students as well as lac industrialists from all parts
of the country.

Library holdings (as on 1st January 2003)

Documents Additions during the Total
year under report Holdings

Books 93 7,205
Bound Journals 412 18,305
Annual Reports 137 4,190
Reprints/Research papers - 307
Bulletins/Research notes 4 522
CD-ROMS 13 53
[SI-Specifications 4 99
Maps — 37
Patents

Patents Foreign — 327

Patents [ndian — 15

ILRI Annual Report 2002-2003

Journal Subscriptions & Periodical Receipts

Foreign Periodicals (Subscribed) — 23
Foreign Periodicals (Gratis/Exchange) — 11
Indian Periodicals (Subscribed) — 61
Indian Periodicals (Gratis/Exchange) — 29

The Library maintains adequate linkages with
the leading reference libraries like National Library,
Kolkata; INSDOC; New Delhi; INSA for
strengthening the information resources.
Photocopies of rare resreach articles were supplied
to National Science Library, New Delhi from time
to time against payment.

The Library also maintains the mailing of the
Annual Reports/Newsletters and other publications
of the Institute :

Description No. of organisations
Indian

a) Exchange (for Libraries) - 58

b) Complimentary/gratis - 77
Foreign Countries

a) Exchange - 6

b} Complimentary/gratis - 9

¢) Embassies & others - 8

Services rendered :

¢ 1221 pages photocopies have been done and
supplied to the readers on payment and 2329
pages photocopies have also been provided to
the institute Scientists as per their needs.

¢ Circulation : 737 books and bound volumes
were issued to the borrowers.

¢ Sale of institute publications : Sale of proceeds
and unpriced publications at institute is also be-
ing looked after by the library. 261 nos. of priced
and 1829 nos. of unpriced publications have
been supplied to various customers, NGOs, In-
dustrialists and Farmers etc. A revenue of Rs
11,599/- has been earned.

+ Downloading of web-based scientific journals:
The facility is also being extended upon request
for the bona fide staff of this Institute only. Fol-
lowing Journals are available on-line

i - Scientific American
ii  Nature

iii Bulletin of Entomological Research
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Mechanical Section

During the period major report the following

duties were performed :

¢

Electrical maintenance/ Repair work for Resi-
dential quarters, Admn. Bldgs, Labs and Street
lights including pump houses etc.

Repair/servicing work with regard to Lab/Elect.
measuring Instruments including meter, bal-
ances emergency units etc.

Mechanical Repair/Maintenance work

L 4

Repairing/overhauling and changing of spares
in motors, lifting pumps (water), control start-
ers including servicing of genset engines etc.

Machine shop related to lathé, drilling, grinding
and fabrication of valve spindles, machine re-
pairs were done in the sectional workshop.

Electric welding, M.S. cutting and fabrication/
repair jobs regarding farm implements, struc-
tural fittings etc.

Operational work for three pump houses for
water supply having electric/engine pumps

Carpentry fabrication and wood repair in regard
to Lab. office furnitures, including doors, win-
dows of the residential quarters and wood sur-
facing jobs were done.

+ Laying of water pipe lines/replacement of sani-
tary fittings etc in office building. and residen-
tial quarters.

¢+ Water storage and its supply after proper set-
ting and treatment to res./non residential build-
ings regularly including water for farm section.

Other activities

¢+ Preparation of Annual Indents, Estimates, work
proposals related to Mec. Section for repair/
maintenance work including getting/work moni-
toring for C.P.W.D. works, A.M.C. work regard-
ing Color units, quests and engines etc.

+ Billing of Electric consumption/monthly con-
sumed by residential, certification of liaisoning
work. for H.T./L.T. consumption in the institute
as well as bills produced by J.S.E.B., Ranchi,
monthly.

Testing Lab.

During the period under report 219 samples of
shellac/seedlac/bleached lac/lac dye/aleuritic acid/
by-products of lac were received from govt.
organisations/ private Industries/various Divs. of
ILL.R.I. and in all 458 tests were carried out and
the institute earned a sum of Rs. 37,190/- as
revenue.
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YHAEIE (FIUehA) Igd SIEeh Furelt qr 74 |

¢ TR HEA (SISH-2002) F IRE IH WY T
T O I T R A FHIE I ST =5
H | STeifch TRl % qHY WG S8 g T
AT 1 oI | WY HH: 26.0 TH 18.02% Y

T TR |

¢ TG FCH G FFA (3T 2001-02) H g &
fafvm it (omenstl, zsfl, 4t w1 drem, we
T SaYS IYS H HA: 46.4, 36.4 TH 17% HH
@ T

o THIY [H IAH & F&i W SThEITH Sh & &Y
T 919 & TN o 9RO ey Y= gig e )

s @ H SEA 2002-03 HEA ITH F IRH
Taforar Qfgerer § ufa dra-w 33.4 7 .
ICATE &HT S X H HIGT i SThan IR S
(81.8% ) U TR |

¢ TF QATERTS 99 § T 99 QA 28 W 10
1. i ARE/HTe i S JgR IcUeA (268.3 W
e AE/ATEl) W@ e SR WEHA % SN
TE. W 18 TIE T <&+ TR 10 1. g
TRE/HIR o AR W ITRA 243.7 TL/AE! W&

¢ TR TR REE & SRE FoA1orar gt | o
IR i &7HaT e & fau sigd dara/Hie =
I Teh HewIY0] AMES € |

¢ SRl 2002-03 W@ FEA &F WA Jodidd &
A ForRfTaT Y B: ToNaEl & SHAged § 9
T, QATCTRTH @E STIEH Jgal <@ 74T | R
it W st ufa Hiex 187.5 . ied oM wE

afd St 364.5 U1, sfe @ 1 ITEA g

o TifiTe aRusmar st feafa § voaforar dfteerer ot
Th Y QAT 28+ 9K 9fd HieX 10 U™ sig o &t
RH [ H de& A (14.6%) Reie &l T
e Yeratorar AwIEEarH 1.5 98 WAL T5 R
yid HieX 20 UM figd @@ A R H HfeekaH
(51.7%) 9R=R T |

IYIATE hT TEERIUT T SYART
¢ THEE o w1 e AR & w9 H T

A g aferadr 9 fHutatag 9t
Ty feran T —

(%) S 9 TFASHAA

(@) 10 FEiwf fhaEa-2 SHART o
() 1.9 A THEIA SRUERE

(%) SEMUE 2 HSHA-1, || SEITE
() TR TRSIRE

o T TIshH T U % St T Tett gal (BT
& fes) o W@ 91 wd 99 | Fd 2rafy & |y
ifder-Tamafes Ton & 9iad= S S 6 T 1 g
H T MU TE 99 ® ger | defem s
T U A H STTRA HA W T I H Yo
T TG 9= o IR Aifi1es faefaa fou st
HiHe hl wag W Fel, Fasar 31 2+ @ qitomm
oA

o vzl fafy Q 9ug & Io9A & forw weiw faftfa =t
TE B | &0 g A 7 Fom R e o 5
T o fore @ 30 foe Tma ) erevas et
T q SR B Iuersy a9 S ¥ =N 1 T %
fere Tafe )

o fafim Ffy sraftwl ¥ wliiwa de/amifse s R
o TAQ SToaRa TRE S/ FTidid o & 3991
?Q WS & 3 FHUN F WY I A1 Ff-Ar@
FU& & 9 H ITET R IE T 3087-1987 F
AHES! & &Y Tieawhd 18 oM &g T fan
T
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WrenfiTeh! TEAT=avuT

I8 HTHHH

268 Torami & fore 12 =g o wmfees wfimeror wris
g i Tl ¥ 3mafaa fohd | wRmve, nen e,
YRy ST, HENY, 3T U Al [SRId T &
fou wdm wfvteror sy off W@ & fSEd 3800
foraml = 31a fafy | o =t ©dt F SRR
AT

TegReeh THIS 71 ARE ST o dehri e Teh ST
I < Tl | WU gN @@ i foe wfie &
e S 7 fafyy w1 g 39d fieiemsse .

fa, g=g |1 )

&R T4

HEIH g 15 3aEd Ry wd foram Aelt o
eI SRR T, T gl 16 el B o hi Well |
e TIETor & SR off wenifEt o W | Heem
B 2 Y&ih, 1 U1 9T 5 J9R, J9R Hifecd &
TR o2 T | W g AW gl H
ot yerH e T |

J&iT geviT

YRGS T R T 98 Te3ie & 2=fd
TG ! Tl i Tohleh & SR H hrdshy Ao
&3 ™ foed 1000 @ 1fees g faam @i
T | Ff¥1eTo] Td STHeR & 9ig-91e 9 g &l

AT HiT ITHIN ST HLEE T |

EEL

TH AR & I F T § Ata wfa’ )
IdehTei TSIl hT TS foman e ford 11
T4 | 22 fiersh e S19EYE | S Afwdl 7 9/
T

Tffer o fram A &1 oS fope T forad
17 fafi= deemefl g 319 3Rl & VA e
T 39 Uk fham ST 1 Ao off fohan o
foret} femivs gro forart & o, WW W@ 31
Fi | Gafed g1 o1 g9E fwan T

A g 1 Ureeg ST A Thel 3T 3
o' fowa W uw feadia afaar o s fean
T o FREvs, iy e TE Heayeyl & 62
gfaenfr 3 o foran o o =5t wYd T gEE
Al O e & dey o faam-faust feen mam

FREUE < gRI TR * ek Sivftentor wrdish !
& 3TTa SARATE Javs % gg M ¥ ' o fmam
A" 1 SIS 39 &5 o [hdFi &l A &l
Tl § Fg IRt seH o forg Ui favan mar
JAYE FUEEST =Rl =X {698 S S et
IO W M R /G F6h T feaq =
SRS foran T 9 11 Fehl 1 oRg 3T
o &5 H 3k ANRH o fole weIfa fohan TR
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YLELHTE FF Ffaasd 2002-2003

el SUATSRRT

[GIRCESI IS

TRE TYTRA FHIT-Tegicr 1 Y, Todich™ Td IR

W@ i TE IRUTETh & AWIhIE Yaed &

m@a—mm:

JANTETAT ® Uk dfoush 9fiurdss FH7@E

TEIfcif7a o €l W IR S-Telial S 3BT
sgifeg, 2t FiaE, 2t IsgEwE feaeg Wy
T ATl T |

¢

Tq | Wea! Ul | el 378 WS {ad! i SHgI
fohan T G FerefTer el R ggnTeen §
Sefegear qrgi-e  gie B uren S @R

AERR aRTeish 48 Wferan ( Tim orar HepIwEen)
T FHHA YA hi AR A FE TR
2001-02 o SR 3TV RSNl ZTEHITTHT T,
2l g ud 2 3tergg ot fafis aenedi o
Td ¥ Bigl T

ST el | qE S B 10, 15 TH 20

ROt -1 SiE-UTSHiorl o Brg W o ShRUT arHfer
et AT TS TR WHA bl ST W A9

ITER/ p: e S L DE L aﬁ@mrff IUS A
AT AT (FIAR/ATRAT)( % )* wfygdi | (W /IE)
e o siea s
& g 100 38.88 (39.62) 2.82
150 44.46 (39.05) 3.13
200 53.30 (64.14) 4.25
2 wentrg 100 40.04 (41.50) 2.35
150 42.25 (45.28) 3.06
200 48.81 (56.60) 3.75
& afdforag 100 43.36 (47.17) 2.41
150 56.78 (69.90) 3.65
200 56.67 (69.81) 3.68
IGREL 1.39
THIUH 2.615 0.388
et 5% | 7.819 1.125
et 1% W 10.773 1.523
* siges H TEie T e arafa® s € |

(37E wXeiie) Wi Fret of = foF wfq aeer o
01 &, 01.5 @@ Td 02 & HIZ & TAA €|
TS GOR0 & AR, Y, Aid Td TRgd 9EE &
SR ZEFHIFE & gRI Sieuteial & Refs fhan
T | FEE ¥ TSE 9 Wyl & 3a@fa & Rt
F o T et T e R T A ol eien o
el o o | 1@ T | e it ger | fafw
IUER % Fd Weht wt Ten H wewqel &
<l T (Hof 1) |

() LS. 3T, 9. B | Si3at 2002 T Sl hi 2002

HHA % SRA 3 W1 o Gediha & foaw &
Teror off TR a1 A & Ui W Sigat 2002
TEA & SRH HIA GERU & 79, 89, 93 W@ 109
HHE 918 2, §GI1e78~7 100, 200 T& 300 & W H
TSI/ TR SR BTS1 T | Tl o Fail T e
2002 ®EA & SR HEA HER 3 TER, Y, T
T 91qd 9HIE & 91 50, 75 Ta 100 TSHat/gel i
Y IR TR BIST 71| Tafeh Hhaehi 2002 FEA §
T siferan el 10,15,20 i i S H 21, Jlagq
BISI T4

FeT % 9GS HHE § T o oA e aESie
wd Ryl & frher ot frie w & faw 38 9.
e % fau v o aaSt & S99 | W@ |
fafvm IT=ri | frae=on & ggrq wwel = den b
FHH ¥ 399 H Hewayul gig <Et T 139 wEm
TR IYER & A=d 19 Wiqaterd € | Rfea st
TOORMAM oa § T TEIEeHH H1 g |
TN ¥ B i SIS gl @l (|Ref 2) |

T HEA U HISATIN hl & qodiahT

(37) TG i Ta S8k R FaciHT Thifacig o FHE

& ufifafad o s AYEl serhAde (JHe
10 $4.) T ToETHH (IS 35 $Hi) Wl
et Toma T | o i T T g WE
g - THIfaed T IS T 39 ST W q9E
g & A e % g8 W 9o & 25 i %
€ 0.005, 0.01, 0.02, 0.03 Td 0.04% T T H
TATRAGIET qUT 0.05% i T J TEEeHA H
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foesE fomar T (wifton 3) |
foswE & v &= sifefm § are w6 @
JUTETT Sht AOTSTeTaT T 1859 2,10 e 20 fam
F A W TR T T yE & ovad Wi
SYER T =R gfdefed & |

() SETE HEA 3 % T T=ro % ge & fivre &
ferT steeht =t (0.05, 0.01, 0.015 WH 0.02%) |
e A 1 AN W A Y Fie # safa W/
HITTRA SMEART (TR 10 3.61.) 1 HE
BIHNE FHTE &1 I |

(F) Fregra gofd & T a1 TR erdey ¥ fau
SATHIE R ST THTh (FREh 50 $HT)
KT &1 0.0125, 0.025 TH 0.05% A T & TN
HIH TS BT | A1t W hIeAEl 1 2rdiehet T
fehan 7o wd W & & ¥ <l W sier
e sw=nfia @t & sgd w1f+ <uh T | 797 we S
ghdl T T Hrgier genta w1 arar o o
IR ogd W § |

M &t @dt & fau smetyTafuT ( w@fTar
STRFATHIHT ) ST Tl ‘

fafim @l & IRF F 797 *F = ity w1 @
WY gfg H IR H Coppicing F Y- ARG Y
Y T LI Lk foAw auifam sfifeufad & ol
Split plot design (SPD) H 1 W41 fd 73 | siaepreia
THA 3MH & fa8 (enmet 2001-02) @ dty w e

(2778, 1235 TH 694 WH/E.) & T FuROl % & Ty
offig 7o =61 SAteret ferte feran T frgdl wrereergol fafirm
T O TS | 3= W S (2778 WHER. ) el A T
ST (e o) ey e o TE 4w § el
HReh BT 7 qe Fradty s (694 9u/8.) 9 204, 109
AT 116% “1G 3G <l § | T T U Hieild HHaA
(Siedt 2002) % forw demor fer o dvy gfg o
HAA &1 3.0x2.7 |, 8 H o7 H T Ay qsft gy
gia a& Afewhan ® | T F1et &% A SRR 3
W T H $9 Wl W A e shfad ® qen sta
sk 0 fhAT| e 2002 & 371 7 TR o™
TET ! e HI TS | IYAM fHY T QY ed g
T AfTARE HET: 26.0 TS 18.2% HH Y& T

STTEHT 2001-02 MG FHA H Hew fhd T Aoy
(T ) & Uty S S e, <efal @ et @
NS SHAST: 46.4, 36.4 TH 17.2 Wiaewd <@ 74|

39 TSIt H ufdl 61 e BrEene il § 1 e
IS & TR WANT Rl arear fuifia s § e g
YIWeh! &1 assimilatory &1 T Sl & 2
Classical gfg TIeeiRIoT & 7™ F HRO Fele & o
HAGE! W¥ T, HIST, o T ST % U &
wE # @ gT Regression fagaioor & megw 4
T HIRFAFIHT F FReils A5 % EH SHe F
T we W= W STeTfehReE s adten faenfaa fa
T

ARUM- 2 TTTEET ST TR W SIS B o e e weelt § 3us W g wame
IR TEcATAT TR WEETEUIET yeata § I
e g/ Friror &6t e o smadem,  FREwEiged  fwarmar

fam. sigw g wferera st foham. itew s wferera @t EiR RSt

et 2002

100 HIe/g4 84 19.23 335 4.83 1.39

200 Ffe/ge 33 68.27 229 34.94 2.20

300 HIe/ge 32 69.23 201 42.89 3.17

Fresm 104 352 1.25

et 2002

50 Hre/ge 06 62.50 03 40.00 273

70 Fe/gE 02 87.50 01 80.00 2.86

100 Hle/ge 02 87.50 01 80.00 4.65

EREL 16 05 1.21
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i FrEere & (Uthehet &) Wi STaafied
Tl % 9§ T wEene TR (TH) =S ()
Td ITH U (TEAxE=Y) Hi @ Radi & w9 H
WL HeHSY TS regression AWl fofam wwam i |t
AMEST R YUl Hedee qr1 T | STh Tad== g
(QW1 '@QERE{Z) q el regression ﬁ%}l’lﬂ g Hahd
fireran & & wreerie (0.939) % @ T ISR IO
(TAxSeg) ¥ T8 (M) & coefficient I S=HH
Tod WH i1 § S HEere ot drer (WRon-4) |
ZIAqH e (0.305) UH T ¢ |

TG i TS ehl 9@ oh foTT Ui Waed

2001 % SNH T8 99 & TIE T W90 FAT fRa
e fored fafim @l W ew STl & SFaid Ageie,
FEfTHh s ThEE JHR F gt o w2 fovan 7
TRER] 2002 % SHRIF 7T o 3TTTd Tt 981 Tl B
I TE | BB & 915 30 T & e W ghg AFcS] H
fiemre o T | AT B v edt gl B =S s T Frepett |

Lo 3. E. e Jiaaed 2002-2003

TS U E2ISH, 3TY FEiAh 3R N8 STHE R
w7 H JAE HH W 0.0949 A.H. gfafes &t R F %
il 4 o & <A gfg stftshan W Wy gfs o
AT 2002 H B9 <@ 11 80 U 3TehTaifTeh ARSI
1 AT A 1 Fefa § stfesran ol femel qen 78
BE F 90 fE7 =g T S W@

WIEl 80 UTH SThTSIE TGS H AN g T
2&fal w1 = Stfuean (5.6 9.A) W@1EE F 9 fe
9 fgdtas <efr feel | eTger 2002 § 25 W wfd
T TN ! T W ARG 6t S Ee o g 25 1.
I T Y 9 G FHadh! FEA & AT 15 W R R A
i HieT T T T W sie o TS T | 319 2003
T SRSt R T i el W B i Rt T

fafir yeR =t wae fafa wa faeE & srria
TR A 3ATET o [ FAA T QIEgener s
e

WROM-3 : U U TR Rl ARG hie (Tl ®O ), $Hh hie WAL JeA17T Tarfaend W

TOTITAT (% ) ohT TITT .

FreATy TEAT (%) W02y wEmEedfEd e wWF 20 fRw s wla 100 I@ W
AEEE  juNiae® @ de juMiaei® W@ @i SUANEcid  Sied arg ot
3o Ut (. )
E’W 0.005 8.38 51.75 84.0 348 66.5 143
(W) 0.01 12.25 60.40 85.05 4.80 79.0 253
0.02 12.50 76.85 91.08 6.30 83.0 320
0.03 13.75 82.50 13.51 100.0 7.95 91.5 387
0.04 14.13 83.75 13.14 100.0 11.96 87.5 428
QTQW 0.05 13.25 38.75 100.0 16.3 100 133
fom - 8.38 9.50 6.25 7.20 6.25 49
TH3 . = LG 5.53 ™ 10,96 2.61 7.12 36.85
5 %9 |2 — — 11.61 22.37 7.46 21.16 109.5
wiui-4  UeheR e sger fayerur § frenet favm wteor wa wigfiefade attw fsefimem (ame)
Jaeftad Uit giequll ehl W& e GRadt Ty Tt 3
FEAS & 50 T =ThIgellS T a§=2.2562 T +0.9431 0.732
TH-2-WFEAIS ek TE=10.742 THI-2+2.7527 0.305
- 3= xTH-2 AE=0.6488 TFH-2+2.7527 0.939
T2~ XTH-2 TE=0.6978 THI-2 (3. =ER=YH) 0.933
TR 1+ T qTE=2.151 THI-1+9.434-28.458 0.962
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wituft-5  fafim wae feafa o gw afiterer ™ @re wa e &t Ssas

3IUEM, Eie-ra HTS SUA (/3T ) TP EARE  ®eTs fopar 3UH Wi 7.

( dter oo Sy . femam e " TMIEYA st afyera
=) EERE S cc)

-1 (40000) 0.5 0.5 15.31 (233.4) 14.43 (207.2)  10.38 (106.7) 93.36 82.90 427
A-2 (17,778) 0.75 0.75 15.70 (245.5) 15.4 (236.2)  13.04 (169.0) 43.64 41.99 30.0
-3 (13,333) 1.00 0.75 16.01 (225.3) 15.69 (245.2)  12.55 (156.5) 34.04 32.79 20.9
-4 (10,000) 1.00 1.00 19.24 (369.2) 16.20 (251.4)  13.10 (170.6) 36.90 26.14 17.6
A-5 (6667) 1.50 1.00 20.95 (437.9) 18.68 (247.9)  14.49 (209.0) 29.19 23.20 13.9
A-6 (6667) 2.00 0.75 20.81 (432.1) 18.9 (356.2)  13.96 (193.0) 28.80 23.75 12.9
-7 (5,000 2.00 1.00 21.71 (470.3) 20.00 (399.0)  14.10 (197.8) 23.52 19.95 9.9
3-8 (4,444) 3.00 0.75 19.38 (374.6) 17.48 (305.5)  12.15 (146.7) 16.64 13.58 6.5
A-9 (3,333) 3.00 1.00 20.70 (427.5) 17.7 (312.3)  13.32 (176.4) 14.23 10.41 59
¥-10(2,222)  3.00 150  23.03 (529.4) 23.7(560.7) 19.08(363.4) 11.76 12.46 8.0

1P & e SIEHSH H1 TYRR o6 T ¥ (V x+1), 3Tl 31 Hhg F o 5 ) ¥

Tafirs waer feafal & sl ome Tw vafmr
BIHTETTET | STTEHT 2001-02 FEe &t Hel FI T | TH
IR & H 40,000 T (walferss 51) TN R 2Afirmay
Siie e ARG it IUS T gE | Wid TR 2222 919
A | AT IS i WIE g8 | |iiei-5 o fafie v
o IT=OIA ST Y TF, QfGTerer 3 el w1 uftomy fan
TNE |

AR-6 H FHelfhi~rar Qe & i &
oA foher T %, ST 3T A9 e e yoren %
T fea e o1 1 (39 <R J& faer vonel g w
o T o)

WOit-6 . <2a feE vonelt % eraia gw Qe
EIR: GRICE]

EarET ffem aAfdfea

Wi gt Fel e (/3 7 5

Fol G ! T T et 250 115.7

el ARG I TR TG FE 35.6 23.1

el sie A 1 IR (/L) 716.7 329.2

T Toell ama 1 IR (M/AS)  336.7 236.5

TG el Ua Uroeh J&i ohl Teha0T, TEETa, HeqoT
3T Yeaieh AUT ITRT NN GER Herafrar
el <hT U TG Weeh o T ¥ qodieh
FMEH 2002-03 @@ HEA & fau 6 fafys
oI H o] SeA] R S A €L B 9R gfaated o

UfYa o, 1 T foman 741 | TG IEEA FRET S
fefaas el ¥ T =3 *I =R 9 @) Sied
TG FT I, I At If¥ @ 1 gor a9 9fa et
Tl e 1 oM oF W U1 =6l f 8Refaferet s T
ANTSH SHHI: 36, 43, 54 AT 37 YAV o1 | 39 FREB! HI
siraa eafae fierar 164.5-451.0 9.H. T1E 9 F3
& fo13, 53.8 9 102.5 . sited o ufd . & o9, 92.8
W 351.0 U1 A A8 &% o 991 49.5 | 128.5 0. feit
T i ST U™ T 1§89 YA ¥ 98 Ual el T sea
TG T I Tl H. 1 T Y Tk Teaqul A Fefiiforar
Sl 1 T 3eTEH &7 T H % fa 8w ¥
(ARoft-7)

T AT FB FAH A F GERRET S
HiwEen, Higene, fgaerae Qs % e
QS Ui % T8 =R yirafod & qead A of,
1 IYANT TR 2002-03 TG i FH & SR &
fer foran 1 | stfeeram fafea A (81.8 wiowm) @en
wid IR (V1) 951 (33.4 f1. ) v% IfFFremary
T 1 | B2 FAfH 147 S &) ToeRt STAI STret
2002-03 9 8 o fora fomam e en 3941 9 afaremr
ST Y TG IcATeeh &THaT AT U1 41 foah wrerfes
Hel I Wi o6 TG 1 a9 187.5 U qe ght
HIEl | 264.5 T, Se TG ol SAe I T | b7
HF IR % TR TRREY (S TRISH . 193, 194, 196
A1 198) H | THATH . 194 ! Tfedi W fiewray
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IR - 7 IWE 2002-03 TG WHA o FeIC FAR o147 T BT Jodich

YL I T, e Ffraed 2002-2003

EUE T gagmet wwEt  wufie vfe get aadt  vedl wiader wfavier  owdigd  dhed/feeRt i SN
FTH GrEeEME WA WA rdcifC| AEH wE®H @ HAE  TAAE T H
(TW) @R e HAEE T T EEC) q (Tmw) (%) EEE)

(J) (I (am.) g (IW)  (AW) (TW) (™)

waAm e 1075.0 7215 117.0 218.0 85.75 1235 725 34.2 351.0 33.0 49.5

TS

(TE1 7. - 193)

TR WEHIEET 6518 926.2 2175 164.5 84.75 220.8 53.8 23.7 928 3625  68.0

(Tghdt 7 -194)

TF, WEEIEEE 1229.8  988.7 208.0 399.0 115.75 268.8 84.2 39.7 284.0 4275 1285

(TEEt 7 - 196)

T, WEHIEEGT  1288.8 12475 204.8 252.5 1185 295.2 85.0 35.0 111.2 3575 113.0

(T - 198)

TF Wparer 16515 1137.2 222.5 451.0 135.75 345.5 74.2 35.0 175.0 3475 1147

(T 7. -200)

U Gferer 13310 8755 175.2 225.0 98.0 293.5 1025 437 154.0 305 1020

(T 7. 201)

taa 1204.6  984.54 189.54 285.0 106.42 257.87 78.71 3525  194.8 35.5 95.96

g0 4307 2578 33.99 63.23 28.18 59.84 98.09 4.89 49.12 275 1670

L % 7151  32.05 35.87 44.37 52.96 46.41 2057 2777 40.43 1530 348

qie 1% - 33.63 204.12 69.4

gret 5% 190.0 24.32 148.59 50.19

TE 2% 36.0 43.0 0 45.0 0 37.0

EiAY s 5.45 s = 4.63 7.71 5.06

TR - 8 3R 2002-03 o SH ARG B OGS W FARITET IS &g &% T g ahl 3T &l g9

EREIT CES KOS RELR dafa - wefe wfendt wlder wder  ondiga defee faet
ader @y waw  EMEATE @ W e A ad fediie e ddt T e

(Fm)  (WE) (Im) T wE FATH WEE  FEAT wOET  H@A/ g6

(8#.) e (W) (W) (W) (TW)  wE(%) (WW)

T, W 18 10 433.3 416.0 90.0 59,0 35.0 16.7 129.0 51.3 30.3
U, Qe 18 20 493.0 370.3 225.3 105.7 37.3 20.0 1227 29.0 31.0
U, farerer 12 10 331.7 432.3 259.7 268.3 58.3 30.0 203.3 30.7 65.7
T, W 12 20 556.3 618.0 161.7 165.0 39.0 16.7 162.3 35.0 40.0
wF. I 06 10 314.3 300.0 109.7 156.3 69.0 29.7 103.0 36.0 38.3
T, e 06 20 333.0 223.7 106.0 170.0 81.7 41.0 145.6 37.0 24.0
TP, B 18 10 237.7 1460.0 370.0 343.7 141.7 45.0 90.3 21.0 55.7
TF. HHIEIEE 18 20 225.7 1511.7 337.7 331.3 91.7 39.7 154.0 267 1033
T, TR 12 10 632.7 472.7 147.7 100.0 423 22.3 188.7 52.3 26.3
TE, T 1T 12 20 485.0 446.3 85.3 85.0 473 25.0 154.3 34.0 31.3
T, THIEEA 106 0 470.7 447.3 102.0 95.3 40.0 16.7 109.7 317 19.0
UF WHIEET 06 20 531.0 1049.7 283.0 87.7 46.3 19.3 186.7 46.0 35.7
e 420.36 653.0 192.3 164.6 60.8 28.6 145.5 36.4 41.72
Wi 76.85 98.0 33.84 3384 465 4.89 25.7 3.22 5.27
A % 31.67 25.9 30.48 3047 490 315 30.6 1534 2191
gt 1% 305.4 389.5 134.5 134.5 185.2 19.4 12.81 20.98
glet 5% 224.7 286.6 98.97 98.97  136.2 143 9.42 15.43
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(78%)HTaT i Sitfad 9wt T | SEfh 193 W 64.0%,
196 W 61.3% AR 196 W 43.3 Ffawrd Her g1 Sfifera et
T | Sk ST, T, AT Sfeeshad Ae Sifad
(80.9% ), T 9 71.4% W&l TH, IfFemeras o
g o) Sitfaa It =i |

HRUTt-9 : fafia @r@ ie wienl sl qerTaes fafa

THAVH ™A Siad o ffgasiiad W wiel @

(f&7) i (afem)
TR (Fle®) TF-79.-5H 155-198  66-89 (79)
IR (Fem) W-I-W 149-213  50-80 (68)
SR (3FW)  WE-ofE-WE 153-210 5065 (55)
YR (VM) JAR-T9. - 140-225  41-58 (51)
TF. LIACTHT TR STTE HEA o SR 71799 T
ARG e Sfifad T T |

T, RIEETer W f 3y o o qen e sie= o
T AT ST STEA TG HHA & ST W AT
G fH1~T2T Heh IS QAT S el ol G&l
Y AT S8 TG i AT FL 6 fA ITRI AR, o,
€. fesed # 3 sfoafaa & @i o T @ =1
Tk g& W, & SiE A AT (10 €7 20 . w9
Hl. @) T4 F@ At 3 3 (0.5, 1.0 T 1.5 ) &Y
IR ST T A T FHA & Icq1eq AT =t w1
AT TRTeRd W T HIE i SITEE 15 51% F =
It TR | e hH R SHEE (14.6% ) QAT %

Teh G o 3 At e T a1 10 . sfied 9fd o &%
HAROT o I It T | e T SAIeT R SHEE
(51.7%) HHIEEST S 1.5 IY 3T a1t e a2 20 L.
yfq =t =fie" % FEre & Iuv=a el T |

StEYst S S QT TETerar a2 B wEer o
T N Toh & h@l T e gl Il 741 (|Iken 8) |
HIRY I T TS AR B Qe |
IE1 G T Sef AR 8 i TS HH: 18
AT 12 HEIH [ A iwrer adn Gfiarerar st afgd o
IR T | WA wE W AR H ORI FHEEAT T
QI € TS U T | TF, HehIBEcr i Jet &
18 FEM T e ¥ 3iferhan sited g 1 Scdee 9/
T AT Hh! U AT & Sied o TS e
41 | 3fereRan SigT @@ & AR (260.3 L) U et
TF. QIGFeTrar = 9l TR ST U 9T 6 37 ATl e
T 10 U1 STEd Ui "l S G W WA A1 T
HFHIFIEAT S 10 TR T 6§ T e & shi | 10
1. Sfd HY. it ST W TR & I 243.7 T, sed aE
1 ITUGA T SIS U6 TN | TF, HBIHEl T 6 FEH
U e § 20 1. ofieT wfa M. X TSt o (81.7
T.) ST S =1 STGH TohaT T | Foftfrar st St
Sfat # foet @re 3eueA & ygfa 99E w9 | <@t
Tt | TF. FIEFTar s 10 HEH [ 8 W 10 W, seq
i 1. 1 AN R e | foeht g &1 3 o1
TR T QA1 TF, AP IR 12 HEH TR FH T 20
1. siteA gid . &} W T R slieT ST 3500

Auit-10 ¢ fafis droew gail S mE T T & Wi & e v Sfaw wRe

T gel STTEAT WES (57 2001-WT. 2002 ) et (W, 2002-TFE-2002 )
W<  SaT =g« i i Tesd Wad wEE aE S @
(fme) (fast) savsifaar (forre) (. ) s shfean

(%) (%)

SR 12.5* 61.5 45.0 33.3* 1.5 580 385 13.3*

( ST SIPHTAFRITT)

W FFY) 17.5 60.0 35.0 - — — - -

T ( e TIEe) 155 60.0 38.5 533 14.0 580 275 33.3*

wiferan ( werfai~ar AIEEer)  17.5 59.0 335 80.0 29.0%* 580  19.0 533

FH (Ferg s 15.5 60.0 47.5 80.0 1.5* 570 370 66.7

N ( Ry #REarD) 16.0 58.0 50.0 66.7 14.0 60.0  25.0 40.0

* fafafrde 5 wfowm
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T T | Tt o ot SAfiehad STae (65.7 UlL) U,
Tfrrerar s 12 T 90 & 9 10 UL sfig 0id Hie
WY ATH F SW WA T | Safeh TF, BB IR &
18 TEH A 8 W 20 1. e T HieX &t & 9 A
T 103.3 1. e 1 IET W fohan |

TG higl oh TTehi ol UehAUT, TEETS Ud Hedieh:

=R fis IRg i &% W S Tk <9 & fafis wrn
W T fohd T & 3R Tg Wd T § ol et &
el R R ST T R | q AR i, Sfad 9
Tt T 17 & fo @ aR g wra & foe foan sn
@I (WA 9) | 5Heb AT T TG I & W=heh 4
gt ferfast, Fodt fRfist srd, ot den, T
foforsh, T dten, T g7ale aen cRaleers &1 i
TG-TTE T § &1 T, A iEeratel R fohan < @1
T

TG &hie ol WS ¢

IS | AR TR HE dielt Ty ad ggdieersd
forfash TR @ - 14 Wit S o et {1 1 I &
T &, IRt T | 3Ee -1 T O o e 6
dief W R ST @I |

TG Shie AT UIees il ahl ariies forar

TF yan ey 6 STER (TR 99ed g&l) i
SIRSEL. H 3 Hfoaferd 3 ST=ia e T | ik s[@ue
H Gl 1 97 1 x 1 W, B g0 W R = o) Y&
TEUE § Ui ved Y ¥ Bl ™ i | 99 | TH
I8 1 TERO WE 2002 (S3at) & fau qen SRar
IR HHH B LY S[ATE 2002 (TR HHA)
F HES & AT foman 71| T @S | U A
= e Hleh 3D IS SR, 98E a1 Siad &
feru feargeiftra fepan 7 (O 10) | FERO & U WA
& ST AT 1t i ST STl Shl STHA TR T4
IR FEd 31l 9 W ¥ | fafe ok gai |
@ & T Teag aU BHA &t S Siaar § fAfaEee
ST T T | S I off AR SHaH a1 98T o STER
R frepifad 781 B TSIl W ATE hicl i
TSI FEA b doh SHEST: 33.3 GUT 13.3 Hiaed
3TTEAI Ud S3at Ut TR | ek Hiferdl 9 I8 80.0 AT
53.3 Wd HHHA T I 80.0 TAT 66.7 Hfawrd wrdt T |

S &1 T e Hod w9 SRR WA 9o
ST Tifera R g1 wEal & fad 9 ™)

T Wig g Wiy § Antw T

( SEENTE )

o  TIHITAT HIEHIFECT % T fagl g2 27 Fek §
TSt qeN TR (T TH) A ST STrerr T
(10 9IREFT FAEeT-2 ~STI5H ET) *® 9y
TgRfesw steal a1 GqH @ T 1.0 fam/i2.s
fam./<t. =1 aftomm Sie feeem ° geT Tw
TSI A1 fagl e We Feay BER A
o T8 & 9§ wfya g Wiy g 9y
TSR, T (10 FrEFUET-2 [SEiTH
37%7) | @ afarere dten wfshan i gfe i

T ((dter Sia fafaerar : & - 1)

T 2002 (18.3.02 W 22.03.03 k) 7 H U=,
famem, Tomtam, e & qen Jars 2002 H SRl
foret o wdietor foran mam)

T & § T it i, § €9 H o), e,
TG, BTR ( FG1o7ar BTR) e 3721 ( SAfcarsiar GH7)
F WY-HY WA ST (FaH) T T i
Y o 9 aen A gl & oS T etfadt w
2T TagT il TS | SRR fS7et °h IETEiE WEve o hITEi
& W 9e T3 el Bl et Golrd <k &I o o 6
Y T fhg U 3 & 9 IO 1 Teh ST
Tehel TN (petiole) Ut Wkt fohan | il forel &
YREATY &5 9 T 9o gagt T e 3 a8 | a9
qfadl aTen U BTR 6 Th T4 F191e57 U foa
T e N AR YEvE F TERT 8 ¥ H
(T AT R et W e T ] ) 6t W et
Yl AT T | 9 Heil H TRG i 1 T <@ T |

FNET & Tl T SrefeATst foiai | 30.10.2002
¥ 03.11.2002 St Tafy T gEU @rsit He&T1 fapan
Td % SR T 9RAIereh] Td @ hiel ) Tehs i T3
o farfereran witol - 11§ <o T )

TN F Hfen & w9 H IHT HI T G B
1., 319, € WA 3 iR Jroer S § e o foag
T TR
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WO - 11
w4 e = T /aiaTeTeh /e WO T YR Rafa
2. R RElHACE] AR (3) EIEk:D 9§ # T
3. AT = | AA-TAH TA-€3d g9 LRG|
CIRENIBIS! A (& T HA-Soc1 guH Tt
T 1 Ty T g U LSS

391 wferd A Ht TWE i 0 Siel 1 T9T it
AR ud faemma

ST HeqHT (TR ) § SiET A i SuS &%
AN W QT3 aEA

RarE =t eafy o Uor *1 e *I @ Stem arelt
T A3 =t Afyehea wd fasg foran o) mefe o
200 fA.HT. o= Ta 125 AT, T & FIHE AR F
R B1d € | TF Uer it T feer g ® we gau i
o e & 2 € | Uer frwd e § 1116 %
IR W YAA § | 1 g3 oraeen | feer ud fgwenm 9
Ul o o= 02 fa. . =1 areft v w®ar € 1o &% 9
Gleft T ATATRE % A % Y FHEIfE 8 S §
A1 A8 A & g9 H e el et © 1 39 o 9 9y
ARG Al A o S 3T I § e <are Te 3119 o9a
F FRO foas € 9t ® | foo w0 A S St
(TeR) & = foet o T el 1 Tohd w3 & fau
45° gepta R Afast §9H 10 T SR 1 Th St o
Il B 1 10 T STHR Hl TR A T9S Bt & g
B g o W R St § 1 foe €1 ge wwta i
A R IR S § | S QR 6T S At el g
T S Bt | A 3T W & | q HYiH Q el ke
I T HE! AR F A=Hld T fRE TR (0.25
STYeIfG, Thed i, 0 Wi faeie 1450), -7 geft wet
di-dee & S or geft eem o W frea Jer 1 i
1 R Tk HIeX &1 9Ifh hl Tl € |58 e 3 fer
ol e ot et 6l TIfd AT sl 71 (1450 ST U, )
WA 25 | 40 STLH.TH. 5 T S} & 1 79t o eimegel
FEE A e e R 5= 1o ol 8§ wre weie
(TRTA SI) | (35%35x5 WAL ) &1 1 8|1 1 i
BT 3FF Y SIS 1 =1 B B

g I T He ° 13 fhm. ofvema =) foors
FHIAT © AT G AR H A 95 Gaerd @G F 9 Fl
AN E31 W 3T it & |

Siied 7RG o & & WHEY T foren 3w o %
T2 IR &l i IRasil W e e i W e
T | I8 Teia gl € TSEe ot 3 5 et 3 Y o
I I gravid W1 Wl ¥ | SZI97 FHIETHT (TAH) TH
eI qol T IRUIE g4 § S %W F 5 YA § g
ST R | T R o AR - S bl oISl e S6t § o
S | TG 1 IIEH 3 & W STeTs g A Y HE W
TR © | SRES, SHIE T Y. €T e 1 T
H =gfFr AiIeat (T ) o gell W e orE ST
ST T RGN Y Fifezehl STHUH HEM % Fgdm
Y IFeie 1A STRey T |

Input 113[ biometrical TN S THES! & 3R R
Multivariate regression fageioor & g =it (IREE)
foremaR (BdR) T gEeE (1. W) e § 3ue
ATHH A o I o foTT o TaR &= 9ol wr fear o |
A & g o fafe=r <ol o fasfaq fFd o fafim
Hied H & fafvm vt % o sugs died fiefem &

faeTaw (S )

foretrayL % for shedane faeiaa 6 T regression
Hise § Hehd fHeAa ¥ o SRl & Y| Ware § yRamets
41 A SR (HIX #) 1 coefficient (F.1H.) B
=18 (H.E1.) e wfd a1 e o (feom, #) e
(. Ue. ) | IT H 51 wiavrd SR 37 § | S 9 F
O H (41-42) TEE) WA G RIS LITYT KT TR
GETATA.) | 3IYT H 89% 3T T ¥ |

T QU T - 918 = 0.447-0.343 (£0.06) ="
+0.38 (£0.016) HIST + 2.902

(+0.026) &iTA
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41-2 GEEH -9 = -0.14-0.011 (20.001)
AT + 0.068 (£0.002)

THW + 0.103 (+0.05) Wit

Y&Hfar (0. ST )

Jofern & foe et =Ror § H4em % =@ uid g4
e o I9AN (SUd) ARG i o TG S
(TH.EL), wfa ot S, Shfead A1 i 7 (TauweY),
Hfd 981§ A TN Tl i HEeA (THUA) Y0H T
TS 41-42 TETE | HAW: 49 Td 95 I 3= fe@mi ® |

Teh HIE i STaTAT- AE = —0.282 + 6.597 (+0.048) ST
41-42 FEE T - I = -0.304-0.008(+0.002 ) THS

+0.007 (20.002) UAUAE! +

0.0887 (+0.002) wHUA
= (TRES)
T=ht o foru faerfia ford 7w Hieel 3 T&T regression
Tfd 56 TH TAMYT AT regression coefficent (3.TA.TH)
ARG T g1 ol AT (TH.TA. ) Ysh IRET o culture

% WY petioles H TE& (WIA.) TY-Y 3957 A
80% 3T SUITT § il Feyerd & |

41-42 TS SaRA-a1E =-0.77-0.015(+0.002)
SUATA+0.043 (£0.002) +
0.200 (+0.063) Ut

IRE A+t T o T 9o & g8 R &g A
! TS AT ST BHA HI FeB & 10-11 HUE 6
T ST WA ¢ | I ST HARY & 41-42 THE F
e § T8 SR 9% SefE wHa sTee A | Road
Tl 1T el AN Jg & *or 3 -

() TORATA A 3T HH ! g1 H S8R 3Thet
T Y T |

(@) 9@ =t Wt % AU 999 W 9= g e a1 &
%3 Ta MR ¥ O IGH! i TS hidl § al
39 TG OIS o &0 i ehdl § |

(1) e @ i SRETT T Tkl §. il ST T

i Tgfa o FHROT THHT T THG b HUSR Tl
fopa < Hehar 3T

(®) =ATIR TS a1forsg STa o fau 59 WISt 1 wratad
IYANT BT SRR Arg Senfia e & vfasy &Y

YL .G ave Fhaasd 2002-2003

IS o fAT Sl It & 9 B A1 kil SYAsId
T 3MER § |

19 fhee IHu™ s, Toferan
TR T SITEET® 3TTEA wHe H id et &g
= wrEredl W A 1 hele UE afferd ST |

afyema & fau wafaar Afyeere t Sgdi aE
RaTers & 1 g8 % STal ¥ qaT =iotan © fob geferan §
U, Qfaucrer R =g o ol 39S Halyseh &1 (@l
¥ 199 % IR Afgema & 3= SeeA & fore drenfirnt
fafaa 41 & I T )

iy AR 1 I Wia St Feia gl &t
e 4 Hiyn gafya €, 91 € i wet g4l s g
T S W HIUE STl H TRl Srdl ¢ Sy sEmd &
g 1 €l & M-I i) Aimgar ¥ gig gt ¥ |
3 : IAHM TR 1 A& qe Fuifa & ¢ for o qate
T TR U T W fis- T8 & FRO S Ffshaa
¥ 379 R faadid g9 g1 €1

W M H g Al R faem fea mn SE wfa
IS G137 h! & TS G HicA131 B I o1 faahr |
st el & = Tafe SR < TE 9 wia et st
3T & W WA (3, 4, 5, 6 TA 9) T M| Tt
TN B: IR Ry T

99 F ITH AHR dF T F I9E o §
G < TS T 80% qeh HaRUl fohaT T | TR &
TR ETE H SR €9 Y Hie Fehell 921 W@ wHe i
TS I TS | HHI-THF TR T o ALTN 1 TR Kbl
fohen 1) SEEHATER FHA & W@-@E % 3T
fa M) M AR S # S e afed 9y
AU o ST TTOMT WSSl | &l 715 | SToReR |
TRt & T w1 fere fan T

T HeiEll skl ¥ var ueran ¥ fob ufa et °
fal =t S ag |, AU AW St oS, TR ot
gl %1 afaea wd s il ot 3o stresifed we &
o I 91T & Jhaeid # Iecraa gfs g3 |

vid wret sf i ot gem ¥ gfs & @iy yia @
IFARE o o | IeeiE1d ghg <@ T8 | 9SSt 399
gfg e i@ 0 T | 9 el o 9l J§ arg =
Iu A ot At @ T | U@ sy o 8 Tkt §
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FHifeh 31 ITIR a1t Grel Y o ¥ ©: whE
el T AT G FH o1

A < Tt el o ufa gt sifue afs ara 5t
ST B3 <Afeh 3 e & ot TRt g hY STeeEed
Bl § 9 HORW % §HYG sfie @i €X ot HrE St ¥ |
Hfd B IS g : diell ot gl W i et ¥ 1w
ST TEFAT i 30T HEA ST A F e 7
foen # stgey™ #t sMevEwa S I T R A TR €
id Sl T fEl i e ae ¥ A ot 9 5 € W
T Wi St I eifed et g & o dielf % s
1 g0 T g

TR T BATTeT o Uiell & Sh W oS, Weay
T oY T & faee o uvE

Tefer S8 @ 75 &5 H Heier Jrg TRuels
TP, JFTeTrerH TR Ao g2 | 98 o e i 9
el TR B el Rl ot § FRORTERT S 99 % T |
T T HHT % FHROT TROTICTAl | YeRlerel w1 % fow
TS 3TN & W ST TSl 1 firgh § T qe o Ty
M W H T% ster R e R s et @
SR SR Gl & SR T HTE W ST S ¥ |
T o T ek ot & 15 99 S8 o (25-30 /L),
e (15-30 9. ) T4 T TS ©a § o e | feamer
HEH | (ST 9T R HHT I B §) SARME =R o
T fl 1 o TE erfE S g v et e #)
T | Y o ST fereur o Hwor eI S o faven
ERikeIl

S HER & Tl ¥ o3 dei & fogsx o iy
S T&fEl ! T vd o e S W stfsay

T T | BT SRR % Tl § o w6 o e
<@ T

TRl 1 TTs § SEIa & W & 9 % TR
H gfg <8 T | 9 SR & 9§ u favw s 9w
Bl fof T WF @ T Wiephass ST 1 IR e
T 8 ] gE IR ARG e GRI SRR W9 & a1g
off sTIferd & § | 370: T QfyTeTrer < 9 TE Wy
forereT Ty o2 SR & WY I & fag sgq gt
BT S geferan ! fearfirall & fog etgeet g0m)

fafi= g st fead st ufifterfael & arta ow
RIHTeET W ol el ARuTshietar s 31

Tefern forer 5 Stenma 6t gfifeafadt & wror gey
SR 39T R S amen giues e SR o,
Aftrgerer R % feAt # wga ekt WS ¥ e
2001 | T 2002 ®i a7afy § fafi foar srawensii o
WY TR WY@ F 4 1 A & e w2 iR
AT | T, WA T JEUS il Ydeh § 18 a3
T =R 9T H sl fean wan ) dvdi @ dfe ¥ o T
o’ & v frelt T F e A s S ol S
S F S Al &1 T |

foorer & o @ 919 =t fafi= fier srme =
S 7, 14, 21 T 28 feq = 1 1 wE ur § iy
I TR Repre i T, e € 9 dey oremgq %
fow g % <efwl =t ovard R &t 1)

RSl | qdl =t € R 7, 14, 21 W6 28 R F
TS ST=T0eT R SFmRT: 16.6, 50, 61.1 T 72.2% FROSier
Il 8 | STehSt | Ig ot va wrer & T st ot o
1T B i ferfa ¥ gare & wHg s g g
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G YH&hI0T Ud Sdre faeta

FHRE SHe
Tl o o arfir, fesan s @ @l & fag
YT T Wel ATT-Eferd 3TTHTR AT ferehtd |
TreNfiTent el TiHal, SR € dl 371 9al oA
% fau gewicis fage (aens g, g fasfaa am
YT S STYNTET a7 Afeast GoAoT) w1 T fova T |
QIfeTReIT STHIRA Tohe! o AT TR hl FEHEH
ToRan T e ST ST Hopicidh o WY 3Tihi TE | I8
RN T f Acmicie afoiad ofet B Wedt Ed ¥
e ¥ foRie e ) ‘

Taferd fordie | W& a1 ST § IeTs e A
R qRATT Eielsh 1 3TUAT L = 9ST SAHIRG aifw
TR T 1 A fona T | R 6wk A A sperEeile
HEATH1T 35717 ITAT 9 39 w9k H 3-13 wiawa afs
S T | TR TR Hes A § 9 W a
FeTEe1eT HeqrH1e, BIHCISEEE 317 T8 Toh SoRE &
W T o A fokfaa fvan mn €15 ST ffie
Ued =fer &1 940 € a0 99 9 fohan s g §1 39
IO S T TF &1 001 W& TF T 71005 4 fean
AT 377 T 101 (1964) TIf¥m® & 1960 9T =
EISH ShIcTehTdl H I TR ah Jodish fohal T T |

aifuifsas €9 § Iqerey gl @t g § g Ty
ol el | STt e Y § | A g we
AeFicis e TR Y g2l TEl W WHhd | 39! §IH
e T =t foe vear ® | w6 @7 vg & Sl
Fe TR TR S G ¥ | 39 Wit B fewsn
2002 H 779 f4eicmse 3= 1 TheIarE gEiad
Toram T

o &t fRed o Siieias it Ht % R g H
Tiferer H SHeR! ITANT 95 &F TiHd | TR ==or o
gaafd shiftiehi gRI forehaa il 1 3778 T 5818 (1988)
faferear & &9 gt fora T TS T | ¢ i
glfee ST T A ER AU H TR Ufeie e erefara
TR F ¥ o fofe ed e § 56w R W
IFANT o HIHLEd Aa/Evidid 919 ed @ enuiia
T et 1 A0 feran T | TETeRe HelH wEEet 9

o o fetu ggiat o s saam =&l fohan o | =9t
MYRA o o] & fare fafisr el & s Ao
YA H A T S sfemief e, wElesrss, (Far
o JRAT FHAISERS, FeIEeee/3Eal FelRaee
AAHIT FHASEISEH elgeies a~iaii I,
diefifora ey, fFfs wHdfesre WiF g
IS § | T Wpfash i A deias; o7 genfe =
off Yot fohan T | =R il — Fcie oo, &
001, 001 W& 001 i 311 w9 T T | Ty <
e e glagel &1 IuE w e g Wy e
TA&0T s, ST HATE, FIAFM Ta A9Y fG-afeq
Te iR sl saReR §) ofF o faftwdar %
STIET G 1 Hhaargeish SO0 foham 7 | v &
T AR 391957 [FAIfoTah 7 STFThl aaisit
1 HheTdTgash qedisn fehal 74T |

YT ¥ WH YR % TR T T 9 &%
3299 W fafvs It 1 3T R clee i fm wuafa
o T e & SR e & 32y 9 fafim o=
seife TN fasiaa & 78 |

Tl 1 Toc@msi, SIS Td wedre Yepfe,
SId, ST SRR, ek, T HAe TeQ o o qeheirent
HEFHH & AR AI-Ffod TTESH h1 ARAT T
it Hem, Seteg H qedied fRan ) sE
A TH FG@ & ATER T 3TESh i 11 Soohl faha
T A BS-F9 B TAR fowan

fafia sftr safiel @ widwa o /wafse =

o [T ereaed oI SuIdTe /B uiaia TR ot STanT:

¢ U GRANSHT H 3REX & 3 HUN & WY I AT
IS - il ¥k & &9 H STFNT R 3775 TH 3087
1989 % HMGE! o ST FIfdHer aIg s-H  ¥q
I T Ty

o A2 % T fafm feafell @ S fordagentas
ol W R W, 0T 1 6K, SIS i eI,
3SR 3R 31 yEEeRt fafi=ranedi W AR d
%1 B ed SE-S3d &V, 94 & &Y H 20
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giced =R qon TEfGT TSe % ®9 ° 1% WE
Y 9677 1 SUEN o2 T Teqar F 7%
FIE (MR 120 T4t x 120 figdft, x 12 fafh)
TR fere U |

90 faHt. x 25 . R NS & dteror F forg,
foTT T s 1 FeiforaR TEa e U WF
feer % @ET UM (repture value) T 3777
e T sTEn % oEY  wifeer IE F S
TG & WY WA & Hgorm ¥ o gfig w5180 I
|l @ s w7 o e S H 11 T
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Tt wa o7 & ared | ot Suersy ¥
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STTERI-EHwR 2002 % GRA FHFE, T4 § sifefad

L. AE FhaaeT 2002-2003

FTA qu Ioaan AUHAH  AGAH A

| GG BILEIE] Tesl ATIHM (%) (TitAL) araur qaEE

EREL 24.61 7.25 17.77 13.58 65.41 26.0 30.0 3.8
BTG 26.28 12.32 18.67 15.65 72.50 115 31.0 73
I 30.80 15.26 22.59 17.73 67.45 220 34.7 12.3
it 40.15 20.41 32.15 26.44 63.80 420 14.0 17.0
L 40.08 23.65 33.50 27.82 63.93 24.7 45.0 16.2
Y 35.47 23.77 29.97 26.92 80.23 222.1 40.0 18.3
SN 32.60 23.65 28.36 26.34 85.74 196.5 39.5 21.1
ST 31.14 22.60 25.67 25.07 95.22 202.2 345 216
faaer 30.65 21.60 26.27 24.84 89.13 298.9 336 19.4
ST 30.44 16.76 26.72 2352 76.45 493 32.6 12.2
TR 27.09 11.48 20.16 19.09 74.00 3.3 295 7.7
feamr 25.99 8.03 17.61 14.84 76.77 3.8 29.0 4.4

IoIqY AIHH 23.5.2002 T 45°C

T ATHA 1.1.2002 %I 3.8°C

T T 1102.3 fa.#L.

A T 919.7 fi.sf.

siren fe T Tl
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Appendix |
METEOROLOGICAL DATA
Recorded at Namkum, Ranchi during Jan.-Dec. 2002
Month Mean Mean Mean Dry Mean Wet Mean Total Highest Lowest
Maximum Minimum bulb bulb Humidity rainfall Maximum Minimum
Temp. (°C) Temp. (°C) Temp. (°C) Temp. (°C) (%) (mm) Temp. (°C) Temp. (°C)
January 24.61 7.25 17.77 13.58 65.41 26.0 30.0 3.8
February 26.28 12.32 18.67 15.65 72.50 11.5 31.0 7.3
March 30.80 15.26 22.59 17.73 67.45 22.0 34.7 12.3
April 40.15 20.41 32.15 26.44 63.80 42.0 14.0 17.0
May 40.08 23.65 33.50 27.82 63.93 24.7 45.0 16.2
June 35.47 23.77 29.97 26.92 80.23 222.1 40.0 18.3
July 32.60 23.65 28.36 26.34 85.74 196.5 39.5 21.1
August 31.14 22.60 25.67 25.07 95.22 202.2 345 21.6
September 30.65 21.60 26.27 24.84 89.13 298.9 33.6 194
October 30.44 16.76 26.72 23.52 76.45 49.3 326 12.2
November 27.09 11.48 20.16 19.09 74.00 3.3 29.5 7.7
December 25.99 8.03 17.61 14.84 76.77 3.8 29.0 4.4

The highest temperature

The lowest temperature

The total rainfall
Monsoon rainfall

Hailstorm

- 45°Con 23.5.2002
- 3.8°Con 1.1.2002
- 11023 mm

- 9197 mm

- None
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Appendix Il
PERSONNEL
Present Sanctioned strength (As on 31.12.2002)
Scientific
RMP 1
Head of the Division 3
Principal Scientist 1
Senior Scientist 12
Scientist i 39
Total 56
Adminstrative
Admin. Officer 1
Finance & Acc. Officer 1
Asstt. Admin. Officer 2
Jr. Accounts Officer 1
Sr. P.A. 1
P.A. 2
Assistant 13
Sr. Clerk 13
Steno Gr. - Il
Jr. Clerk 5
Total 40
Administrative Non-Ministerial
Asstt. Director (OL) 1
Security Officer 1
Total 2
Field Stations
WB MP
Scientific 2 2
Technical 4 5
Admin. 1 1
Technical
Category - 1ll ' 5
Category - 1l 32
Category - | . 44
Total 81
Supporting
Grade - IV 10
Grade - [l 20
Grade - I 34
Grade - | 37

Total 101
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Dr. K. K. Kumar - Director

Division of Lac Production
Dr. P. Kumar - P.S. & Head

Dr. B. P. Singh - P.S. (Agron.)
Dr. A. Bhattacharya - P.S. Agric. Entomol.)

Sri Ganauri Singh - Sr. Scientist {Soil Sc. Agric.
Chem.)

Sri S. C. Srivastava - Sr. Scientist (Plant Breeding)

Dr. K. K. Sharma - Sr. Sc. (Agric. Entomol.)

Sri Y. D. Mishra
Sri S. K. Yadav

- Scientist (SQ) (Agric. Entomol.)
- Scientist (Agron.)

Sri D. Saha - Scientist (Biotech.)

Sri R. K. Singh - Scientist (Soil & Water
Conservation)

Sri M. L. Rabidas F/F Tech. (T-4)

Sri S. S. Prasad F/F Tech. (T-4)

Sri D D. Prasad F/F Tech. (T-4)

Sri K. P. Gupta - F/F Tech. (T-4)

Sri R. Loachan Ram - F/F Tech. (T-4)

Sri D. K. Singh - F/F Tech. (T-4)

Sri R. K. Swansi - Lab. Tech. (T-I-3)

Sri Mohan Singh - Lab. Tech. (T-I-3)

Sri D. W. Runda - F/F Tech. (T-2)

Sri R. Gulam Singh - F/F Tech. (T-2)

Sri S. K. Tripathi - F/F Tech. (T-2)

Division of Lac Processing and Product

Development

Dr. N. Prasad - P.S. & Head (Org. Chem.)

Dr. D. N. Goswami - P.S. (Physics)

Dr. R. N. Majee - P.S. (Org. Chem.)

Dr. K. P. Sao - P.S. (Physics)

Dr. P. C. Sarkar - Scientist (SS} (Org. Chem.)

Sri S. K. Pandey - Scientist (Mech. Engg.)
Dr. S. K. Srivastava - Scientist (Org. Chem.)
Sri S. K. Giri - Scientist (AS & PE)

Sii S. K. S. Yadav - Scientist (Org. Chem.)

Sri M Fahim Ansari - Scientist (Org. Chem.)
Sri D. D. Singh - Tech. Officer (Lab.) (T-6)

Sri T, K. Saha - Tech. Officer (Lab.) (T-6)
Sri Bhola Ram - Lab. Tech. (T-4)
Sri B. P. Ghosh - Lab. Tech. (T-4)

Sri B. P. Keshri - Lab. Tech. (T-4)
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Smit. P. Devi - Lab. Tech. (T-3)
Sri Hironmoy Das - Lab. Tech. (T-2)
Srti Binod Kumar - Lab. Tech. (T-2)
Sri Ajay Kumar - Lab. Tech. (T-2)
PD Unit
Dr. N. Prasad - PS & In-charge

Dr. K. M. Prasad
Shri R. Singh

Sri P. M. Patil

Sri K. K. Prasad
Sri Jagdish Singh
Sri M. K. Singh

- PS (Org. Chem.)

- Scientist Sr. Scale (Phys. Chem.)
- Scientist Sr. 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 - PS, Head, & Acting Director

Sri R. Ramani - PS (Agric. Entomol.)
Dr. K. M. Prasad - PS (Org. Chem.)

Dr. A. K. Jaiswal - Sr. Scientist, (Agric. Entomol.)
Sri Radha Singh - Scientist, Sr. Scale (Phys. Chem.)
Sri P. M. Patil - Scientist, Sr. Scale (Phys. Chem.)

Sri M. L. Bhagat - Scientist, Sr. Scale (Agric.

Entomol.)
- Scientist (Farm Mach. & 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)

Dr. N. Prasad

Dr. G. Pal

Sri L.C.C.N. Sahdeo
Sri Mauris Ekka

Sri R. P. Srivastava
Smt. Ratna Sen

Sri Anil Kr. Sinha - (F/F Tech.) (T-4)
Sii V. K. Tewari - (F/F Tech.) (T-4)
Sri P. A. Ansari - (F/F Tech.) (T-4)
Sri Binod Kumar (F/F Tech.) (T-4)
Sri S. B. Azad - (F/F Tech.) (T-4)

RFRS for Lac, Dharmjaigarh

Dr. S. K. Jaipuriar - Sr. Scientist (Agric. Ento.) I/c
Sri Madan Mohan - T-2

RFRS for Lac, Balarampur, W.B.

Dr. A. Bhattacharya - PS (Agric. Entomol.) [/c
Dr. S. Ghosal - Scientist (Agronomy)
Sri K. A. Nagruar - F/F Tech. (T-2-3)

Sri Satish Kumar - F/F Tech. (T-2)
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Administrative Section Sri R. K. Rai - T-2 (Lab)

Sri A Rastogi - Administrative Officer Testing Laboratory

Sri R. K. Singh - Fin. & Accounts Officer

SH A K. Vadav - Security Officer Sri D. Ghosh - Tech. Officer (Lab.) (T-6)

Sri K. D. Pandey - Asstt. Administrative Officer e LR i (Pl )

Sri R. Rabidas St PA Sri B. K. Singh - Lab. Tech. (T-2)

Sri S. Prasad _PA. Sri Anup - Lab. Tech. (T-2)

Sri A. K. Sinha - PA. Farm dnit

Srii S. K. Yadav - Stenographer Grade Il Sti R. N. Vaidya - (T-6) Tech. Officer (F/F)

Sri N. K. Sinha - Assistant Incharge

Sti Budhan Ram - Assistant Sri M. Surin - T-I-3 (Tractor Driver)

Sri Ravi Shanker - Assistant Sti S. K. Mukherjee - T-2 (F/F Tech.)

Sri Sudharshan Ram - Assistant

Sri K. L. Choudhury - Assistant Mechanical Section

Sri R. K. Upadhaya - Assistant Dr. N. Prasad - Sr. Scientist O/I

Sri N. Tapno - Assistant Sri S. K. Srivastava - Tech. Officer, T-5

Sri Md. Mobark - Assistant Sri S. K. Bhaduri - Tech, Officer, T-5

Sri B. K. Rajak - Assistant Sri H. L. Bhakta - Instru. Mech., T-4

Sri P. Singh - Assistant Sri B. L. Dey - Boiler Asstt, T-4

Sri Vijay Ram - Sr. Clerk Sri L. D. Das - Asstt. Mech,, T-2

Sti Emil Gari - Sr. Clerk Sri A. Sharma - Carpenter, T-2

Sri Thibu Minz - St. Clerk SriR. K. Ravi - Wireman, T-2

Sri Baijnath Gope - Sr. Clerk Sri Kunwar Tirkey - Turner, T-2

Sri Anant Pandey - Sr. Clerk Library

S S. C. Lal - Sr. Clerk Sri R. P. Tewari - Tech. Officer (T-6)

Sri Raghunath Mahto - Sr. Clerk Sti V. K. Singh - Tech. Officer (T-6)

Sri Bihari Sahu - Sr. Clerk

Sri Wilson Guria - Sr. Clerk Dispensary

Sri K. Oraon NS Stk Dr. P. K. Pandey - AMA on deputation

Sri Pranay Kumar - Sr. Clerk Sri C. Pandey - Stockmen-cum-compounder

Sri Pranay Kumar - Sr. Clerk (T=4)

Sri A. K. Tripathy - Jr. Clerk Central Stores

Sri R. K. Toppo - Jr. Clerk Dr. K. M. Prasad - PSl/c

Sri K. K. Deonath - Jr. Clerk Sri Md. Mobarak - Assistant

Sri Samal Kumar - Jr. Clerk Driver I

Hindi Cell Sri Markus Surin - T-1-3

Sri Lakshmikant - Asstt. Director (O.L.) stilEandhanlRande ) IR,

Dr. Anjesh Kumar - Hindi Translator (T-4) i g 11 L nThs
Sri Narayan Lakra - T-2

Director/ARIS Cell Sri Arvind Kumar - T-2

Sri A. K. Sahay - Tech. Officer (T-6), F/F Sri Mandeswar Singh - T-2

Sri D. Ganguly - Tech. Officer (T-6), Lab. Sri Rajesh Kr. Yadav - T-1
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Promotions, Transfers, etc.

Promotion

Dr. A.K. Jaiswal, Sr. Scientist
Dr. K.K. Sharma, Sr. Scientist
Dr. S.N. Sushil, Scientist (SS)
Shri D.W. Runda, T-3

Shri B.L. Dey, T-4

Shri B.P. Keshri, T-4

Shri Hiralal Bhakta, T-4

Shri M.K. Singh, T-4

Shri P. Alam Ansari, T-4

Shri Binod Kumar, T-2

Shri Indradeo Das, T-2

Shri Madan Mohan, T-2

Shri S.K. Mukherjee, T-2

Shri S.K. Tirkey, T-2

Shri Raj Kumar Rai, T-2

Shri Ajay Kumar, T-2

Shri Birendra Kr. Singh, T-2
Shri Satish Kumar, T-2

Shri S.K. Tripathi, T-2

Shri Anup Kumar, T-2

Shri Kunwar Tirkey, T-2

w.e.f. 27.7.98

w.ef 27.7.98

w.ef. 27.7.98

w.e.f. 1.7.2000
w.e.f, 1.1.2001
w.e.f. 1.1.2001
w.e.f. 1.1.2001
w.e.f. 1.1.2001
w.e.f. 1.1.2001
w.e.f. 4.6.2001

- w.ef. 4.6.2001

w.e.f. 4.6.2001
w.e.f. 4.6.2001
w.e.f. 4.6.2001
w.e.f. 4.6.2001
w.e.f. 5.6.2001
w.e.f. 5.6.2001
w.e.f. 5.6.2001
w.e.f. 5.6.2001
w.e.f. 6.6.2001
w.e.f. 14.6.2001

Dr. Anjesh Kumar, T-4

Shri Arjun Sharma, T-2 -
Shri Arvind Kumar, T-2

Shri Jaswant Tiwari, T-2

Shri Narayan Lakra, T-2

Shri R.K. Ravi, T-2

Shri Binod Kumar, T-4

Shri K.D. Pandey, AAO -
Shri Prahlad Singh, Asstt. -
Retirement

Dr. P.C. Gupta, Head LPPD

Shri Hari Ram, Lab Attend. (S.G.-1V) -
Shri M.K. Singh, T-4
Shri N. Mahto, AAO -

Transfer

Dr. S.N. Sushil, Scientist to
VPKAS, Almora on Promotion
Death

Late Chinmay Sengupta, -
Ex. Lab Attendt.

Late Budhuram Oraon, Belder, SG-I -
Late Shyamlal Ram, Ex. Peon
Late Suresh Mahto, SG-I

w.e.f. 29.6.2001
w.e.f. 29.6.2001
w.e.f. 29.6.2001
w.e.f. 29.6.2001
w.e.f. 29.6.2001
w.e.f. 29.6.2001
w.e.f. 1.7.2001

w.e.f. 28.3.2002
w.ef. 31.5.2002

- 28.2.2002

30.6.2002

- 31.7.2002

30.11.2002

- 16.1.2002

1.2.2002

20.6.2002

- 26.6.2002
- 21.7.2002
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