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- FROM DIRECTOR'S DESK

The year 1996-97 witnessed a reorientation of the research and extension
programmes of the institute, in tune with the new directions envisioned by the ICAR
for the functioning of its institutes. A perspective plan for the forthcoming quarter
century, ‘VISION 2020’ was prepared after deliberations at various levels.

The two research divisions of the Institute continued their efforts for developing
technologies for lac culture, processing and utilisation.

Research Highlights

Lac Production

Lac production technology for kusum

A modified production technology has been evolved, for kusmibrood lac as well
as sticklac production in kusum.

Quick raising of akashmani plantation
Quick growth of akashmani plantation could be achieved through application of
fertilizers, making the plants ready for raising lac crop within two years.

Laboratory rearing of beneficial parasitoids

Two potential parasitoids, for biological lac pest suppression, Trichogramma
pretiosum and Brachymeria tachardiae, have been successfully reared in the
laboratory.

Lac Product Development

Improvement in the yield of isoambrettolide

The yield of isoambrettolide from aleuritic acid has been improved from 58 to
72% by modifying the reaction conditions.

Antioxidants check degradation of lac in storage
Success has been achieved in checking the degradation of lac during its storage,
using certain antioxidants.

Lac-based slow-release pesticide compositions
Slow-release pesticide compositions based on lac have been developed for the
control of cockroaches and mosquito larvae.

TOT Programme

An improvement in the participation of lac farmers was achieved in one-day and
one-week training programmes (43 and 16% respectively) on lac.
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Seven on-farm training camps for popularising lac culture technologies were
organised in different areas. The institute also put up stalls on lac in nine exhibitions,
including, International Trade Fair.

Lac cultivation was introduced in Jiravar village and a demonstration of lac
cultivation on ‘600 palas trees has been arranged.

Linkages have been established with a number of organisations for strengthening
the extension activities of the institute.

National Seminar : Lac industry - challenges and solutions

A national seminar, ‘Lac Industry - Challenges and Solutions’ was organised on
14-15 June, 1996. The two-day seminar was co-sponsored by Biscolamf, Ranchi. The
seminar was attended by 120 delegates and 16 research papers were presented. A
list of recommendations was prepared after elaborate deliberations.

Contest on ‘Radio Krishi Pathshala’

A contest was organised on the second ‘Radio Krishi Pathshala’, broadcast by
AIR, Ranchi in collaboration with ILRL Dr. R.S. Paroda, Secretary DARE & DG, ICAR
gave away the prizes on a special prize distribution ceremony to the winners of the
contest. A digest of all the talks of the programme was also released on the occasion.

Revolving Fund Scheme

A revolving fund scheme on ‘Production of quality broodlac on kusum and palas
in different agro-climatic regions’ was sanctioned by ICAR. ( Sri Y.D. Mishra, Sc. SG.,
Project Leader, Dr. A. Bhattacharya, Sr. Sc., Assoc. and Dr. K.K. Sharma, Sc. Sr. Sc.,
Assoc.)

Ad hoc Research Projects
An ad hoc research project, ‘Lac productivity rating of different lac insects on
conventional and promising lac hosts’ (Sri Y.D. Mishra, Sc. SG, Project Leader, Dr S.N.
Sushil, Sc., Assoc., Dr A. Bhattacharya, Sr. Sc., Assoc.) was granted by ICAR under A.P.
Cess Fund.
The following ad hoc projects were also submitted during the period
e Pilot study on forecasting of broodlac yield from Butea monosperma (palas)

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

Dr S.C. Agarwal
Director



The Indian Lac Research Institute
(ILRI) was established, on the basis of a
recommendation of an enquiry committee
constituted by the Government of India
to enquire into the condition of the Indian
lac trade and suggest measures for its
allround improvement. In order to
implement this suggestion, members
engaged in the lac trade at that time
constituted themselves into a private
registered body under the name, Indian
Lac Association for Research. The
association set up this institute in 1925.
In 1931, the Indian Lac Cess Committee
took over this institute. After the abolition
of this committee, ILRI came under the
administrative control of the Indian
Council of Agricultural Research (ICAR),
from Ist April, 1966.

The Institute

The ILRI is situated in the peaceful
suburbs, nine kilometers east of Ranchi,
on the Ranchi-Tatanagar highway and is
spread over an area of 49 ha. Located in
the main campus are : the Divisions of
Lac Production, Lac Processing and
Product Development and Transfer of
Technology, the Administrative and
Finance & Accounts Sections; the Library;
the Director’s Cell and the Mechanical
Section; besides, the Dispensary and
residential quarters. Adjoining this, is a
small campus housing the Processing
laboratory and the Staff quarters. The
Institute has playground in both the
campuses. Adjoining the campuses, there
is a 36.5 ha plantation for field

INTRODUCTION

experimentation. The Institute also runs
Regional Field Research Stations for lacin
Madhya Pradesh, Orissa and West Bengal.

The ILRI is a pioneer organisation
devoted to researches on cultivation,
processing and utilisation of lac, which
is mostly cultivated in an area of about
80,900 sq. km., by the tribal, of Bihar and
adjoining states. Since its inception, the
Institute has persistently endeavoured to
develop and disseminate appropriate
technologies to boost up lac production.
A good number of products and
processes have already been developed
and efforts are continuing to explore
newer areas in view of ever changing
requirements of the industry. The
Institute has attained international
recognition for its contribution in
cultivation and utilization aspects of lac.

Objectives

For Main Institute

o To develop lac culture technologies,
adopting existing or genetically im-
proved lac insect and hosts

0 To develop lac processing techniques
for the industry

0 To conduct researches for diversification
leading to pilot plant demonstration

¢ To transfer the technologies to farm-
ers and to entrepreneurs

0 To act as a repository of information
on lac production, processing and
utilisation
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For Regional Field Research Stations

¢ To test the developed lac cultivation
technologies under different agro-cli-
matic conditions

¢ Broodlac production and exploitation
of regional hosts

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

¢ Entrepreneurs awareness programme
on regional basis

Organisational Set-up

The Institute is headed by a Director.
The scientific manpower is deployed
under three Divisions : (1) Lac Production,
(2) Lac Processing and Product
Development and (3) Transfer of
Technology.

Budget of ILRI during 1996-97

The Administrative wing comprises
of Director’s office, Administrative section,
Purchase section, Finance & Accounts
section and Central stores. The technical
support is provided by the following
sections : Library, Director’s Cell, Farm unit
and Maintenance & Workshop. The
Auxiliary units are : Hindi Cell, Sécurity,
Medical and Estate Maintenance Services.

Staff

The Institute has a sanctioned
strength of 56 scientific, 83 technical, 51
administrative and 110 supporting grade
posts.

Budget

The details of the non-plan and plan
expenditure during 1996-97 are shown in
the Table below :

Head of accounts/ BE 96-97 RE 96-97 Actual Expenditure.
Expenditure Rs (Lakhs) Rs (Lakhs) Rs (Lakhs)
Plan
Establishment Charges 6.00 6.50 6.44 .
Wages 7.00 0.00 -
OTA - - -
T.A. 0.35 0.35 0.33
Other Charges 26.65 18.15 18.26
. including equipments
Works 20.00 25.00 24.83
Total 60.00 50.00 49.86
Non-Plan
Establishment Charges 140.00 185.00 169.11
Wages 6.00 - -
OTA 0.05 0.05 0.05
T.A. 1.60 1.60 1.60
Other Charges including

equipments 18.35 30.35 30.51
Total 166.00 217.00 201.27
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ORGANISATIONAL SETUP OF ILRI

DIRECTOR

FIELD STATIONS

¢ RF.R.S., DHARAMJAIGARH
¢ RFR.S., WEST BENGAL
¢ R.F.R.S., ORISSA

RESEARCH DIVISIONS TECHNICAL

¢ LAC PRODUCTION LIBRARY

L4
¢ LAC PROCESSING & ¢ FARM MANAGEMENT
. PRODUCT DEVELOPMENT ¢ DIRECTOR'’S CELL
¢ TRANSFER OF TECHNOLOGY ¢ QUALITY CONTROL

¢
¢

MAINTENANCE & WORKSHOP
ART-CUM-PHOTOGRAPHY

¢ ADMINISTRATIVE SECTION
4 FINANCE & ACCOUNTS SECTION

¢ PURCHASE SECTION
¢ CENTRAL STORES

AUXILIARY

¢ SECURITY & ESTATE
MAINTENANCE

¢ MEDICAL

4 TRANSPORT




- PROGRESS OF RESEARCH

DIVISION OF LAC PRODUCTION

Research completed

1.1.9 To evolve management practices
of kusmilac insect for brood and
sticklac production on kusum

(Y.D.Mishra and A.Bhattacharya)

The study was taken up with a view
to make an advancement over the existing
lac production technique on kusum
(Schleichera oleosa).The study was
conducted on naturally occuring trees of
kusum at Hesal experimental area, Ranchi.

Lac crop yield under different
management practices

The experiment was laid out in RBD
on 128 kusum trees consisting of 8
treatments with four replications (Ann.
Rep. 1987).

Results indicated that the
treatments KD, KE (four coupe systems
with spraying of insecticides twice) as well
as KH (two coupe system with inoculation
after one year rest, partial harvesting of
first crop and complete harvesting after
12 months with two sprayings of
insecticides) were found significantly
better than the control and other
treatments. No significant differences
could be observed amongst the above
three treatments. Performance of lac crop
during aghani season was poor in case
of four coupe system and yield of brood
lac was equal to the quantity used (Ann.
Rep. 1994-35).

Estimation of total shoot length on the
basis of different plant attributes

Correlation of different plant
attributes such as girth, height, area of
crown and number of pruned points with
total shoot length was studied.

Results have shown that the number
of pruned points can be considered as an
important parameter for estimation of
total shoot length of kusum for
determining actual broodlac requirement
well in advance for crop inoculation . The
regression equation indicated that one
unit increase in number of pruned point
results in 1.13 unit ( metre ) increase in
shoot length.

To study the comparative broodlac and
sticklac yield under various cultural
schedules

On the basis of the findings of the
above experiments, a new experiment
was planned in RBD with six treatments
and four replications (Ann. Rep. 1995-96).

Broodlac and sticklac yield data
obtained in three years have been shown
in Table 1. Although highest production
of brood and sticklac was obtained under
treatment T 1 ( two coupe system with
pest management), host plants were
found to be adversely affected due to high
lac infestation. Performance of treatments
T2 and T 3 (inoculation @ 20g broodlac
per pruned point after 18 months of rest
followed by partial harvesting after 6
months and complete harvesting after
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one year with adequate pest management
programme) was found significantly
better than treatments T 4 and T 5, and
therefore can be adopted under modified
5/4/3 coupe systems for sustained high
broodlac and sticklac yield/year/tree.

It is thus evident from Table 1 that
the combined system of treatment T 2 and
T 3 which is better than the existing
system is T 4 and T 5 (in combination)
and can be adopted especially during
summer and excessive rains. Comparative
economics of various cultivation
schedules have also been calculated on
per hectare per year basis. Seventy

average-sized kusum trees, each having
a spread of approximately 300 pruned
points can be accomodated in one
hectare.

Forecasting lac crop yield on kusum

Yield of lac from standing lac crop
on Schleichera oleosa was estimated in
terms of length of coverage by the lac
insects and broodlac / scraped lac.output,
with the help of multiple regression
analysis. The number of pruned points
and quantity of broodlac used per tree
together explained 79 and 59 % variation
in length of coverage during winter

Table 1 Mean* broodlac and scraped lac yield per pruned point and yield ratio on

kusum under various treatments

Yield per pruned-point (kg)

Yield Ratio (yield/used)

Treatments  Lac Stick Broodlac Scraped lac Brood lac Scraped lac
Tl 0.246 0.149 0.088 6.377 8.304
T2 0.169 0.106 0.075 5.369 6.919
T3 0.190 0.150 0.083 7.046 7.612
T4 0.141 0.095 0.060 4.724 6.224
T5 0.090 0.044 0.032 2.368 3.204
T6 0.103 0.039 0.032 1.662 1.570

* Mean of 1993-94, 1994-95 & 1995-96

Table 2 Economics of broodlac and sticklac production under new systems of lac
cultivation compared to villager’s method

System of lac Percent Yield Input Profit % Gain
cultivation no. of trees’ Kg/ha/yr Rs/ha/yr Rs/ha/yr

exploited

Broodlac Sticklac Broodlac Sticklac Broodlac Sticklac Broodlac Sticklac

Two coupe system 50 15645 9240 28,3852 8385 60,560 34,195 213 120
( Aghani cum jethwi )
Five coupe system 40 1,075.0 663.6 22,708 22,708 41,745 15,527 184 68
Four coupe system 50 7294 483.0 29,000 29,000 23596 5,935 81 20
Villager's method 100 423.0 2240 25200 25,200 15,750 00 22 nil

+ Indicates trees having 300 pruned points.
Figures have been calculated at plant density of 70 kusum trees / hectare.
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(aghani) and summer(jethwi) season crop
respectively. The length of coverage by
the insects, number of pruned points and
the quantity of broodlac used per tree
explained 88 and 42 % variation in yield
of broodlac and scraped lac respectively
during summer crop (Tables - 3 & 4).

Lac pest management for lac production
on kusum

In addition to the lepidopterous
predators of lac, two species of Chrysopa
have been found to regularly cause
substantial damage during rainy season.
Chemical control measures using BHC or
chlordane evolved earlier were not found
practicable as these insecticides have
been banned. A chemical control schedule

for management of neuropteran and
lepidopterous predators by spraying
0.03% dichlorvos at peak infestation
period was evolved after laboratory and
field experiments (Ann.Rep.1995-96).

Fungal infestations have been found
to cause damage to aghani lac crop.
Three concentrations of two systemic
fungicides were tested for their safety
to lac insects and also evaluated in
combination with recommended
insecticides under field conditions
during rainy season. Repeated spraying of
combination of 0.03 % dichlorvos, 0.01 %
endosulfan and 0.01 % carbendazim, three
or four times at three weeks interval
accounted for two to three fold increase
in sticklac yield ( Table 5).

Table 3 Regression equations between broodlac/scraped lac vield and various
characters for jethwi crop of kusmi

Character  Parameters Mean Intercept Partial regression coef. R?2 F-Value
const. b, b, b,
Broodlac  Length of insect 29.05 0.094 0.106™ - - 0.79" 189.21
yield coverage(x,,m) (13.76)
No.of pruned . 4828 0.165 0.108" -0.003 0.79" 92.99
points (x,) (939 (0.32)
Quantity of 1.07 0.061 0.126" 0.033" -1.99" 0.88" 123.27
broodlac(x,,Kg) (13.84) (3.51) (6.30)
XX, -0.010 7 0.080" -0.666 0.43" 18.55
(4.28) (1.01)
Scraped lac Length of 29.05 0.357 0.055" - - 0.41" 35.54
yield ~ coverage(x,.m) (5.94)
No.of pruned 48.28 0.351 0.054" 0.0003 041" 17.32
points (x,) (3.949) (0.02)
Quantity of 1.07 0.323 0.059" 0.010 -0.520 0.42" 11.92
broodlac(x, Kg) (4.07) (0.65) (1.04)
XX, - 0.291 = 0.032° 0.098 0.23 7.33
(2.04) (0.18)

Figures in parentheses are t values
** Significant at 1 %
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Table 4 Correlation coefficients between various characters associated with
kusmi lac crops

Aghani (winter) Jethwi (summer)
Characters X, X, X, X, X, X,
Length of insect coverage (x,/y) 0.942" 0.889" 0.709" 0.889" 0.709"
Total shoot length (x) : 0.890" 0.760™ - - -
No. of pruned points (x,) = . 0.768™
Quantity of broodlac (x,) z - : 0.768" - >
Yield of scraped lac (y,) - - - 0.476 0.402* 0.640™
Yield of broodlac (y,) - - - 0.644 0.465° 0.888"

* *+ Significant at 5 and 1 % level respectively

Table 5 Effect of different pesticides, alone or in combination, on lac crop yield
from kusum during rainy season

Treatments Pesticides Concentration Average yield Percent increase in
(%) per metre shoot (g) yield over control

Two sprays, at four-week interval
T1 Endosulfan 0.05 17.22 72.00
T2 Dichlorvos 0.03 12.95 29.37
T3 Carbendazim 0.01 12.57 25.57
T4 Endosulfan 0.05

+ Carbendazim 0.01 25.34 ** 153.15
T5 Dichlorvos 0.03

+ Carbendazim 0.01 20.42 104.00
T6 Endosulfan 0.01

+ Dichlorvos 0.03 ;

+ Carbendazim 0.01 26.59 ** 165.63
Three sprays, at three - week interval
T7 Endosulfan 0.05 16.95 69.33
T8 Dichlorvos 0.03 9.99
T9 Carbendazim 0.01 24.42 % 143.96
T 10 Endosulfan 0.05

+ Carbendazim 0.01 20.80 107.79
FIRINIE S Dichlorvos 0.03

+ Carbendazim 0.01 16.58 65.63
T12 Endosulfan 0.01

+ Dichlorvos 0.03

+ Carbendazim 0.01 31.99 ** 219.58
T13 Control 10.02
S.Em + 3.897
CD.at5% 11.15
CD.at1% 14.97

* #+ _ Significant at 5 and 1% level respectively
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Researches in Progress

1.1 Improvement in lac cultivation
techniques

1.1.10 Evolution of cultivation schedule
on akashmani (Acacia
auriculaeformis) for growing
kusmi and rangeeni crops

(5.G.Choudhary, A.H.Naqvi, B.S.Rayudu)

The project aims at evolving a
suitable lac cultivation schedule for
raising kusmi and rangeeni crops on
akashmani by finding out i) a suitable
pruning technique, ii) optimum age of
shoots for crop inoculation, iii) optimum
brood requirement for maximising yield,
iv) performance of alternation of brood lac
with conventional hosts and vice-versa and
finally evolving a suitable cultivation
schedule based on above findings.

Pruning trial

The total inoculable shoot length, 18
months after pruning, in relation to the
number of pruned points of akashmaniand
kusum trees were determined (Table 6).

Baisakhi and baisakhi cum katki crop

Experiment was also carried out for
determining suitability of host for raising
baisakhi cum katki crop for complete
harvesting once in a year similar to that
followed for conventional host palas in
hot areas and comparing it with that of
baisakhi and katki yield together. Crop
inoculation was done at the brood rate of
10-20g/m shoot length.

Field trials for alternation of broodlac

Kusmi and rangeeni broodlacs
obtained from akashmani were
inoculated on akashmani (AxA) and on
conventional hosts kusum and palas (AxK
and AxP) of similar inoculable area at
similar brood rate, while brood lacs of
conventional hosts viz., kusum and palas
were inoculated on akashmani (KxA and
PxA) as well as also on the conventional
hosts (KxK and PxP) for comparison.

During July’96, katki’96 and aghani
'96-97, crops were raised on akashmani,
18 months after pruning, at the brood
rate of 15- 20g/m shoot length.

Baisakhi 1996-97 crop was raised on
akashmani, palas and galwang and jethwi
97 crop on akashmani, kusum and
galwang at the brood rate of 15-20g/m
shoot length. Inoculations were also done
for raising baisakhi cam katki’96-97 and
Jethwi cum aghani ’97-98 crops on
akashmani at 10-15g/m shoot length.

During the period under report,
harvesting of crops on akashmani viz.,
baisakhi '95-96, in July, katki 96 and
baisakhi cum katki '95-96 in Oct., and
aghani’96-97 crop during Feb. was done
and yield/tree was recorded for
comparison. Also summer season crops
viz., baisakhi '95-96 and jethwi '96
respectively on palas and kusum trees
were harvested during July 96 and yield/
tree was recorded. Yields obtained from
baisakhi’95-96 and baisakhi cum katki
'95-96 are presented in Table 7, where as
yields obtained from aghani '96-97 on
akashmani and jethwi’96 on kusum trees
are appended in Table 8. Yield data of
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performance of alternation of brood lac
is presented in Table 9.

The results show that the yield ratio
is higher during rainy and rainy cum
winter season crops in comparison to
summer season crop on this host and as
such is a suitable host for rainy season
crops. The alternative summer season
crops vielded more on conventional hosts
indicating that palas and kusum are
suitable for summer season crops viz.,
baisakhi and jethwi in alternation.

Further, the alternation of brood lac
from akashmanito conventional host viz.,
palas and kusum and vice-versa was
found to be successful, whereas
continuous use of akashmani brood lac
again on akashmani led to a gradual
decrease in vyield in successive years.
Yields were higher during first alternation

year on conventional hosts which too
gradually decreased by continuous
alternations of the same brood.

Cultivation fechnique on akashmani in

alternation with kusum and palas

During the period under report, field
trials were carried out to evolve a suitable
cultivation schedule on akashmani in
alternation with conventional hosts,
kusum and palas

Four coupe system of lac cultivation
was followed for both kusmi and
rangeeni strain crops. Akashmani trees
were divided into 4 coupes i.e., 2 coupe
each for raising katki and aghani crops.
Kusum and palas trees, with similar
inoculable area as of akashmani were
similarly divided into 2 coupe each for
raising jethwi and baisakhi crops:

Table 6 Relationship between pruned points and resultant inoculable shoot length
of trees pruned during different months

Host Month of Mean no. of Mean available shoot length
pruning pruned points/tree  after pruning (m)
Akashmani February 8.6 4.9
July 74 5.2
October 4.7 4.5
Kusum February 130.20 1.41
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Table 7 Yield of lac per 50 m inoculable iength at different brood rates on
akashmani (baisakhi, 1895-96 and baisakhi- cum- katki, 1995-96)

Treatment Brood used (g) Yield obtained (g) Yield ratio

brood rate Brood Scraped Brood lac  Rejected Total Brood used : Scraped lac of brood
(g/m) shoot lac lac sticks lac stick scraped  brood obtained used : total scraped
length lac lac yield

10 Baisakhi 500 84.6 384.6 692.3 75.3 1:0.76 1:0.88

15 1995-96 750 145.8 791.6 506.8 139.5 1:1.05 1:0.95,

20 1000 197.6 1214.2 1000.6 295.2 1:1.21 1:1.49

25 1250 296.0 1400 1205.9 216.6 1:1.12 1:0.72

10 Baisakhicum 500 85.1 1564.9 2797.2 289.3 . 1310 1:34

20 katki 1995-96 1000 160.9 2708.1 4594.5 516.9 1:2.70 1:3.2

Table 8 Yield of lac during aghani 1996-97 on akashmani and during Jethwr 1996 on

kusum -

Treatment Brood used (g) Yield obtained (g) Yield ratio
Brood  Scraped Brood lac  Rejected Total Brood used : Scraped lac of brood
lac lac sticks lac stick scraped  brood obtained  used : total scraped

lac lac yield
KXA (aghani 450 146.8 520.5 415.2 193.6 1:1.15 1:1.31
96-97)
AxK (Jethwi 96) 450 140.0 454.5 535.6 198.3 1:1.01 1:1.4

K - Kusum, A - Akashmani

Table 9 Performance of alternation of brood lac of akashmani with palas and kusum

Treatment Brood used (g) Yield obtained (g) Yield ratio
Brood Scraped Broodlac  Rejected Total Brood used : Scraped lac of brood
lac fac sticks lacstick scraped  brood obtained  used : total scraped

lac lac yield

AxP 1000 136.3 3072.7 300.9 685.4 1:3.07 1:5.02

PxA 1000 145.8 2750.8 1200.6 504.8 1:2.75 1:3.46

PxP -~ 1000 152.1 27394 3134 615.8 1:2.73 1:4.04

AxA 1000 123.6 1115.0 618.1 129.0 1:1.11 1:1.04

KxA 1000 3134 1626.9 19444 592.2 1:1.62 1:1.88

AxK 1000 215.7 794.18 209.3 198.7 1:0.79 1:0.92

KxK 1000 323.5 1007.3 661.7 477.6 1:1.00 1:1.47

AxA 1000 2254 892.5 3354 245.8 1:1.19 1:1.09

A- Akashmani, P - Palas, K - Kusum
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1.1.12 To evolve management practices
of rangeeni lac insect for brood
and stick lac production sepa-
rately on palas and ber

(S.G.Choudhary, A.H.Nagvi and
M.L.Bhagat)

Various field trials were conducted
for i) improving management practices
for sustained production of quality brood
lac and maximising the yield of stick lac
and ii) developing a methods for
estimating broodlac requirement and
forecasting the crop yield.

Techniques for palas

Separate experiments as mentioned
below were carried out as per the
technical programme (Ann.Rep.1994-95)
for different crops viz., baisakhi, baisakhi-
cum- katki and katki crops with different
treatments.

Optimum brood requirement for
maximising brood and stick lac production

Summer crop : Baisakhi’95-96 crop
was raised using brood rates ranging from
10-40g/m shoot length harvested during
July’96 and the results are given in Table
10.

Rainy season crop : Two separate
experiments were carried out in RBD
during katki'96 crop season. In the first
experiment, six treatments of different
brood rates ranging from 10-35g/m shoot
length with 4 replicates were tried. Brood
rate of 15-20g/m shoot was found to be
optimum for crop yield per tree, in terms
of ratio of brood and sticklac obtained.

In the second experiment, the crop

was raised at medium brood rate of 15g/
m shoot length and different pest
management techniques were applied in
integration.

The crop was raised after insecticidal
treatment of brood lac, in all the
treatments except the control. For trap
cropping 1/3rd trees were inoculated
heavily at 60g/m shoot length.

The results of the second trial
indicate that integration of two sprays of
Thiodan + BHC each at 0.05%, cultural
method of trap cropping and use of brood
lac after dipping in 0.05% Thiodan for
inoculation resulted in best brood and
stick lac yields. One spraying was effective
for stick lac production only.

Optimum brood requirement for summer-
cum- rainy season crop

Inoculations were made at different
brood rates ( 10-30g/m shoot length )
during Oct.’95 and the mature crop was
allowed for self inoculation for complete
harvesting in Oct.’96. The crop was raised
with treated brood lac, 1/3rd trees were
inoculated heavily for trap cropping and
three insecticide sprayings ( March/April,
August and Sept.) were given on the crop.
The brood rate of 10-15g/m shoot length
is optimum for higher yields (Table 11).
The crops were again raised in Oct. 96
for repeating the experiment.

Techniques for ber

Optimum brood requirement for increased
ari lac yield in summer crop

Field trials were repeated in RBD
with six treatments of different brood
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Table 10 Yield of lac (baisakhi’95-96) per 50m inoculable length on palas at different

brood rates

Treatment Brood used (g) Yield obtained (g) Yield ratio

brood rate Brood Scraped Brood lac  Rejected Total Brood used : Scraped la_c of brood
(g/m) shoot lac lac sticks lac stick scraped  brood obtained  used : total scraped
length lac lac yield

10 500 62.5 1125.0 875.0 2375 1:2.2 1:3.8

15 760 126.9 1257.6 1153.8 344.6 1:1.6 k2

20 1000 140.8 1637.9 755.8 405.1 1:1.6 1:2.8

25 1250 184.8 1344.5 1117.6 273.5 1:1.07 114

30 1500 250.0 3571.4 1214.2 9714 1:2.3 1:3.8

40 2000 3125 2812.5 937.5 687.5 1:14 1:2.2

Table 11 Yield of lac (baisakhi-cum-katki 1995-96) per 50m shoot length, on palas,

at different brood rates

Treatment Brood used (g) Yield obtained (g) Yield ratio

brood rate Brood Scraped Broodlac Rejected Total Brood used : Scraped lac of brood
(g/m) shoot lac lac sticks lac stick scraped  brood obtained  used : total scraped
length lac lac yield

10 500 59.3 1750.0  1468.7 340.60 1:3.50 1:5.70

15 750 95.0 3368.0  2137.5 606.25 1:4.49 1:6.38

20 1000 125.7 3074.2 2265.6 515.70 1:3.07 1:4.12

rates ranging from 10-40g/m shoot length
with 4 replications.The crop was raised
during Oct.’95 and the ari lac was
harvested during May,96 and yield/tree
was recorded for comparison. Brood rate
of 20g/m shoot length was found
optimum for yield ratio in terms of
sticklac (Table 12).

Optimum brood requirement for summer
crop

Field trials were repeated in RBD at
different brood rates for raising
baisakhi’95-96 crop on ber. Trees
inoculated during Oct.,95 were harvested
during July '96 and yield/tree was

recorded. Brood rate of 10-15g/m shoot
length was optimum for increased brood
and stick lac yields (Table 13).

Optimum brood requirement for summer
cum rainy season crop

Field trials were repeated in RBD
using four brood rates (treatments)
replicated 6 times for raising baisakhi -
cum- katki crop. Trees were inoculated in
Oct. '95 at different brood rates (5-20g/
m shootlength) and harvested during Oct.
'96. Brood rate of 5-10g/m shoot length
was optimum for increased yield of brood
and sticklac in terms of ratio obtained
(Table 14).
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Table 12 Arilac yield (baisakhi-95-96) per 50m inoculable are on ber, at different
brood rates

Brood rate g/m Brood lac used(g) Yield obtained (g) Yield ratio brood: yield
shoot length {in terms of scraped lac)  (in terms of scraped lac) (in terms of scraped lac)
15 75.3 390.5 1:5.1
20 118.5 935.7 1:7.8
25 125.0 925.0 1:74
30 212.5 930.0 143
40 280.0 1000.0 1:3.5
50 350.0 1137.5 1:3.2

Table 13 Yield of lac from baisakhi-95-96 per 50m inoculable length at different
brood rates on ber

Treatment Brood used (g) Yield obtained (g) Yield ratio

brood rate Brood Scraped Brood lac Rejected Total Brood used : Scraped lac of brood
(g/m) shoot lac lac sticks lac stick scraped  brood obtained  used : total scraped
length lac lac yield

50 250 40 539.4  1460.5 197.3 1:2.1 1:4.9

10 500 75 23950 17857 467.8 1:4.7 1:6.2

15 750 100 2686.1 1018.05 687.5 1:3.5 1:6.8

20 1000 125 6363.6  3409.09 931.8 1:6.3 1:7.4

25 1250 165 5923.07 1884.6 998.4 1:4.7 1:5.4

30 1500 190 2500 625 340.6 1:1.6 1:1.7

Table 14 Yield of lac (baisakhi-cum-katki '95-96) at different brood rates on ber
per 50m shoot length

Treatment Brood used (g) Yield obtained (g) Yield ratio

brood rate Brood Scraped Broodlac Rejected Total Brood used : Scraped lac of brood
g/m shoot lac lac sticks lacstick scraped  brood obtained  used : total scraped
length lac lac yield

5 250 35.2 630.6  2039.7 217.4 125 1:6.1

10 500 73.3 11904  4666.5 550.5 1:2:3 1:7.5

15 ' 750 95.0 1425.0  6750.0 531.6 1:1.9 1:5.5

20 1000 143.6 1520.3  6550.0 591.4 1:1.5 1:4.1




16

ILRI Ann. Rep. 1996-97

Optimum brood requirement and brood
and stick lac production technique for
rainy season crop

Two experiments were repeated
during rainy season (Katki crop). In the
first experiment, inoculations were done
at different brood rates during July '96.
Optimum brood requirement was 15-20g/
m shoot length for increased yield in
terms of ratio of brood and stick lac
obtained.

In the second experiment,
inoculations were done with treated
broodlac in all treatments except the
control at medium brood rate of 10-15g/
m shoot length. Trap cropping was done

by inoculating heavily 1/3rd trees at 60g/
m shoot length.

The treatments were
BA: one insecticidal spray in August

BB: integrated control schedule
(insecticidal treatment of brood
lac, trap cropping and combined
spray (BHC + Thiodan) in August

BC: Control ( no treatment)

BD: Same as BB with combined
insecticidal spraying ( BHC+Thiodan)

in September additionally

The treatment BD was highly
effective for brood as well as sticklac yield
in relation to the brood used (Table 15).

Table 15 Lac yields (katki ’95) per 50m inoculable length on ber, under different

treatments

Treatment / Brood used (g) Yield obtained (g) Yield ratio
brood rate Brood Scraped Broodlac Rejected Total Brood used : Scraped lac of brood
(g/m) shoot lac lac sticks lac stick scraped  brood obtained  used : total scraped
length lac lac yield
BA(one 15 740 128.7 1268.9 1060.6 356.06 1:1.7 1:2.7
spraying) 20 1005 180.5 2340.2 1111.1 555.5 1:2.3 1:34
BB 15 740 125.0 1155.5 530.7 2504 1:1.5 1:2.0

20 1005 163.1 1875.6 870.6 342.3 1:1.8 1:2.0
BC( no 15 740 128.5 1000 892.8 342.8 1:1.3 1:1.9
spraying) 20 740 180.0 1150.6 640.7 354.2 1:1.5 1:1.9
BD(two 15 740 125.0 1856.6 1515.1 571.9 1:2.5 1:4.5
sprayings) 20 1005 180.5 2743.05 1215.2 687.5 1:2.7 1:3.8
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1.4 Control of enemies of lac insect

1.4.21 Lac pest management through

bioecological approaches

(A.Bhattacharya, A.K. Jaiswal,
Y.D.Mishra, K.K.Sharma and S.N.Sushil)

Allelo-chemical interactions in biotic
complex of lac insect

To detect the presence of any
kairomone in Eublemma amabilis and
Pseudohypatopa pulverea for its
parasitoids, living larvae and pupae as
well as fresh excreta of both the predators
were collected and extracted with
methylene chloride, separately. The
extract were then filtered and evaporated
to dryness. The residues obtained were
subjected to assay for kairomonal
activity. The residue obtained from larvae
and excreta of E. amabilis and P. pulverea
were tested against females of Bracon
greeniand Pristomerus sulcirespectively,
using an olfactometer. The attraction of
the two parasitoids were more towards
the larval extract.

Three different concentrations of
tryptophan in sugar solution was sprayed
on lac culture on Flemingia macrophylla
bushes. In control, spraying was done
with sugar solution only.The result of first
spray have indicated that plots treated
with tryptophan in sugar solution had
higher number of eggs per plant than
those under control.

Seasonal abundance of lac associated
fauna

Studies carried out during summer
season crop on relative abundance of lac

associated fauna revealed that rangeeni
strain was more susceptible to pests as
compared to kusmi. Incidence of
predators in both the strains was
comparatively less. The early maturing
kusmi crop particularly, was devoid of
predators. This may be attributed to the
fact that the crop was inoculated in
December, when normally the predators
remain within the phunki sticklac.
Inimical parasitoids constituted bulk of
the fauna in crops of both the strain.
Amongst the harmful parasitoids
Aprostocetus (Tetrastichus) purpureus
and Tachardiaephagus tachardiae were
two major insects ranging from 78.19 %
in the rangeeni crop to 96.22 % of the
total insect fauna recorded in the kusmi
early variety crop (Table 16).

Preliminary studies were also carried
out to record the emergence of pests from
stored phunkilac sticks. Phunkilac sticks
weighing 3.5 Kg were stored during July
1996, in cages fitted with glass.tubes. The
number of Pseudohypatopa pulvereaq,
Pristomerus sulci, Apanteles tachardiae
and Aprostocetus purpureus emerged till
March 1997 were recorded to be 200, 57,
1 and 3 respectively. P.pulverea is a
recorded predator of stored lac and
A.tachardiae and P.sulci are its known
parasitoids. However, emergence of
A.purpureus which is a recorded pest of
lac insects, Coccophagus tschirchii and
A.tachardiae after nine months of storage
probably due to parasitization of
P.pulverea and its parasitoids under food
stress conditions.
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Table 16 Relative abundance (%) of predators and parasitoids associated with two
strains of lac insect during summer crop of 1996-97 ( per metre

encrustation )

Fauna Kusmi Rangeeni
Late Early

Predators 5.55 (11.67) 0.26 (0.50) 0.03  (26.67)
Beneficial parasitoids 2.45 (533) 1.41 (2.67) 446  (14.83)
Inimical parasitoids

T.tachardiae (B,) 29.08 (61.16) 92.59 (175.17) 44.69 (148.50)

T.purpureus (Y,) 59.51 (125.18) 3.63 (6.84) 33.50 (111.31)
Others 3.32 (7.01) 2.11 (4.00) 932  (30.98)
Total 100.00  (210.35) 100.00 (189.18) 100.00 (332.29)

Figures in parentheses are original values

Biological control of lac predators

Attempts were made to parasitize
the lac predator Pseudohypatopa pulverea
with the egg parasitoid Trichogramma
pretiosum, which has also parasitized the
eggs of Eublemma amabilis recently under
laboratory conditions. Four replications
each consisting of 10 eggs were exposed
to adults of T. pretiosum in glass tubes
(20x2.5 cm.). Parasitized eggs were
counted and the emergence of egg
parasitoid was recorded to be 40%. The
parasitoid completed its life cycle within
9-10 days on P.pulverea eggs. This is the
first record of parasitization of P.pulverea
eggs by T.pretiosum under laboratory
condition.

Brachymeria tachardiae, an endo-
pupal parasitoid of E. amabilis and P.
pulverea was artificially reared under
laboratory condition on laboratory
cultured Corcyra cephalonica pupae. The
pupae of C. cephalonica were glued on
paper cards and placed within glass
chimneys closed at both ends by muslin

cloth. The experiment was conducted
during July to October. The percent
parasitization of the pupae varied from
30 to 60%. The life cycle of the parasitoid
completed in 13-17 days during July/
August while it took 17 to 21 days during
September/October. In another study the
longevity of laboratory reared B.
tachardiae adults was found to range
from 25 to 61 days during October-
December,1996. ;

Attempts were made to rear Bracon
greeni, a larval ecto-parasitoid of E.
amabilis by adopting the methodologies
utilized for laboratory rearing of other
species of Bracon. Mature larvae (4th/5th
instar) of C. cephalonica were kept for two
min in deep freeze and were then placed
over the open end of glass chimney by
sandwitching them between single layers
of muslin cleth and tissue paper. Adult
B. greeni were released from the other
open end of the chimney for parasitizing
the larvae. Successful parasitization,
however, could not be achieved.



Eggs of lac predator, Eublemma amabilis, parasitised by potential biocontrol
parasitoid, Trichogramma pretiosum

Eggs of Chrysopa sp., a sporadic lac predator



ILRI Ann. Rep. 1996-97

19

Brachycyrtus eublemmae, an
ichneumonid pupal endoparasitoid of
Chrysopa sp. has been recorded for the
first time. It was believed to be a
parasitoid of Eublemma species.

An experiment was conducted to
study the effect of UV radiation on eggs
of E. amabilis to check the embryonic
development, so that they remain suitable
for parasitism for a much longer duration.

One to three days old eggs of E.
amabilis were exposed to UV radiation in
a closed chamber at a distance of 55 cm
from a 30 watt source for 5,10,15,20 and
25 minutes. An untreated control was
maintained for comparison. Each
treatment consisted of 25 eggs replicated
four times. The eggs after treatment were
kept at room temperature for recording
larval hatching. The mortality of the
treated eggs was recorded on the basis
of number of hatched larvae which is
given in Table 17.

Table 17 Effect of uv exposure in E.
amabilis eggs

Exposure duration Average percent

(minutes) mortality of eggs
0 (Control) 6.78
5 24.07
10 61.11
15 83.17
20 84.40
25 90.99
IT,,=9 min 18 sec.; LT ,, = 21 min 45 sec.
1.5 Genetics and breeding of lac
insects
1.5.8 To collect, conserve and char-

acterise lac insect gerplasm
(S.K.Jaipuriar and S.K.Saha)

A total of twelve stocks of both
kusmi and rangeeni strains of lac insect
germplasm collected from different
ecological regions as well as a trivoltine
race collected recently from coastal region
of West Bengal (Amarsi, Midnapur) have
been maintained on Flemingio

Table18 Biological and industrial parameters of some stocks of lac insect germplasm

during summer generation

Description of the stock Biological attributes of lac insect

Industrial parameters of lac

Life period Fecundity Resin Flow Colour Wax Melting point
in days per female secretion (mm) index (%) (°C)
(Rangeeni) (mg)
MaliBasantpur crimson 261 395 15 47 - 428 81
MaliBasantpur yellow 263 356 12 42 15 430 82
Balrampur 246 343 14 32 16 4.25 82
Turhamu 276 249 14 42 15 432 82




20

ILR! Ann. Rep. 1996-97

macrophylla and evaluated for different
biological characteristics of the insects
and the industrial parameters for the
resin produced by them.

Among rangeeni, the crimson lac
insects from Mali Basantpur was found
to be superior in respect of biological
and industrial parameters (Table 18).

1.5.13 Breeding superior lac insects for
resin colour and productivity

(R.Ramani and K.K.Sharma)

Crosses were made between
experimental lines of rangeeni, kusmiand
the trivoltine race ( from coastal West
Bengal) during July-August. The F,
progenies of these crosses are being
maintained for evaluation of their
biological and resin characteristics.

A study was taken up to understand
the genetic influence of sex ratio, an
important factor influencing the per unit
lac productivity, in relation to density of
lac insects on the host plant. An
experiment was conducted during
baisakhi crop generation using a wild
rangeeni line cultured on potted bhalia
plants. The lac insects were restricted to
settle on 15 cm shoot length. The density
of settlement was varied using different
brood rates. The data collected during
two successive summer generations
(1995-96, 1996-97) revealed significant
differences in the density as well as
population size, due to different brood
rates. Differential mortality was observed,
depending on the density of settlement.
Analysis of pooled data revealed a
significant positive correlation (r=0.53)
between the surviving insects and

proportion of males (Fig.1). Analysis of
variance of sex ratio revealed significant
differences (P<0.05) among the
treatments.

The cream mutant line is being
multiplied and crossbred for obtaining
desirable recombinant lines.

A number of experimental lines of
rangeeni, kusmi and trivoltine race are
being maintained on potted bhalia plants
for the breeding programme. The life
cycle behaviour of trivoltine race is being
studied under Ranchi conditions in this
host. The insects of the generation
starting from the first week of October
did not complete their life cycle till the
end of March, as against the normal time
in 1st-2nd week of February.

Study of inbred lines of rangeenilac
insect has not revealed any inbreeding
depression for the biological characters.
Intra and interline differences for resin
productivity are being evaluated for a
linecrossing programme for productivity
improvement.

2.1 Propagation and Management
of Lac Host
2.1.13 Management of akashmani

(Acacia auriculaeformis) for lac
cultivation

(B.P.Singh, P.Kumar, S.C.Srivastava,
S.G.Choudhary and S.Ghosal)

The project aims at developing a
suitable technique for rapid raising of
akashmani (Acacia auriculaeformis)
plantation under rainfed condition by
maximising the growth of plants for
kusmi lac cultivation.
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Effect of larval population size on sex ratio
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Effect of plant density and fertilizer on
plant growth and lac yield

An experiment was laid out in split-
plot design with three replications. The
treatments consisted of three plant
densities in the main plot and four
fertiliser levels in sub-plot(Ann. Rep.
1995-96). Observations recorded on plant
growth attributes before raising of lac
crop ( aghani,1996-97), harvested green
biomass and stick lac yield of the lac crop
are given in Table 19. The differences in
the plant growth attributes were not
significant due to different plant
geometry.

The LIR (light interception ratio) data
clearly indicated that the plant densities
influenced significantly the intercepted
radiant energy. LIR decreased
significantly with wider spacing but
reverse was true in case of total harvested
green biomass. Akashmani plants raised
in first phase were put under lac culture,
2 years after transplanting to raise aghani
1996-97 lac crop. The lac yield data in
Table 19 show that the extent of yield

increase at 4.0x3.6m was 50.6 (90.5%) and
13.3 (14.3%) g/ plant over 2.0 x 1.8 m and
3.0 x 2.7m spacings respectively.

Significant improvement in plant
growth characters (except plant height )
were observed over control by the
application ‘of fertilizers at different
levels. Maximum basal plant girth, total
shoot length, canopy spread and
harvested green biomass in the
treatment plot applied with 50gN + 100
gP,0.+ 20gK,0 per plant and were found
to be statistically significant . The LIR
was found to increase significantly with
the increase in fertilizer levels. The
sticklac yield, in general, was low
probably due to incessant rains after
inoculation and also due to initial
exploitation of unpruned plants.
However, there was an increase in yield
with the increase in fertilizer levels. A
dose of 75g N + 150g P,0, + 30 g K,0 per
plant proved to be superior prqoducing
84.2, 35.7 and 28.5 % more yield in stick
lac over control and other two fertilizers
levels respectively.



22 ILRI Ann. Rep. 1996-97

Effect of height of coppicing and fertilizer Akashmaniplants, raised in the first
on plant growth and lac yield phase, were coppiced at heights of 30, 60

The experiment was conducted in and 90 cm above the ground level during
split-plot design. the end of January 1997, two and half

Table 19 Effect of plant densities and fertilizer levels on plant growth, LIR and lac
vield (aghani 1996-97)

Treatments Mean plant Mean basal Mean total Mean canopy Mean harvested  LIR  Sticklac
height(m)  girth (cm) shoot length spread (m) green biomass/ yield/plant (g)
(m/plant) NS EW plant (Kg)

Plant geometry (m)

2.0x1.8 2.56 16.06 23.52 2.60 191 4.98 63.42 55.94
3.0x2.7 2.59 17.15 23.25 2.68 1.94 5.22 11.97 93.26
4.0x3.6 2.51 15.15 20.76 249 1.99 5.70 6.28 106.58
CD at 5% NS NS NS NS NS NS 19.73 NS
Fertilizer levels ( g /plant)

N+P,0, +K,0

0+0+0 2.50 13.49 19.21 1.78 1.82 2.98 16.18 60.55
25+50+10 2.53 15.64 21.14 1.87 1.89 5.72 22.87 82.17
50 + 100+ 20 2.67 18.14 25.85 2.05 2.09 6.34 34.44 86.77
75+ 150+ 30 2.52 17.14 23.83 2.06 2.01 6.16 3540 111.55
CD at 5% NS 1.75 4.54 0.25 0.18 2.17 13.75 29.82

Table 20 Effect of fertilizer levels on the growth of akashmani

Fertilizer Mean plant Mean basal Mean total Canopy spread (m)
levels(g/plant) height (m) girth (cm) shoot length(cm) N-S E-W
N+P,0,+K,0

0+0+0 3.22 18.81 59.50 232 2.22
30 + 40 + 20 3.59 23.82 74.31 2.62 2.52
60 + 80 + 40 3.57 24.32 80.21 2.60 2.62
120+160 + 80 3.49 24.19 76.57 2.65 2.64
CD at 5% 0.186 1.767 5.562 0.173 0.074

Table 21 Effect of fertilizer levels on dry wt. of stems, leaves & root and number of

_ nodules
Mean dry wt. (g/plant)

Fertilizer level stem leaves root No.of nodules/
(g/plant) plant
N+P,0,+K,0
0+ 0+0 80.50 68.87 31.87 117.8
30+ 40 +20 110.25 69.42 42.75 186.0
60+ 80 +40 119.87 88.75 47.95 216.0

120+160+80 128.25 91.1? 62.37 195.0
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years after transplanting, to convert them
into bushes. Plant growth attributes
recorded before coppicing were found to
be significantly influenced by the level of
fertilizer application. The maximum plant
height, basal plant girth and total shoot
length was achieved by the application
of 60g N + 80g P,0, + 40g K,0 per plant,
whereas canopy spread was maximum
by 120g N + 160g P,0, + 80 g K,0 per plant
Table 20.

Recording of dry matter of different
components was done one year after
planting of akashmani plants. Roots,
stems and leaves were separated and dried
till the constant weights were obtained and
the dry weight of individual plant parts
were recorded. Perusal of data (Table 21)
indicated that the maximum dry weight
of stems, leaves and roots was found at
the highest rate of 120N + 160P,0, + 80
K,0g per plant whereas maximum number
of nodules per plant was recorded with
60N + 80P,0, + 40K,0g per plant.

2.1.14 Organogenesis and improve-
ment of kusum (Schleichera
oleosa)

(S.C.Srivastava and P.Kumar)

In vitro development of tissue
segments of kusum was studied using
culture media incorporating M.S. +
varying concentrations of 2,4-D at 25
+ 2 °C.

The host plant materials used were
axillary buds from air-layered
branches(more than three years old) as
well as segments of seed cotyledons. The
seed cotyledons of kusumin M.S. medium
with 8 ppm 2,4-D showed maximum callus
development ( 38.9 % ) during May -
September ’96. Further, lac host plant
materials like ber, (Zizyphus mauritianq)
and galwang, ( Albizzia lucida) were also
included during Nov - Dec '96 as per the
recommendation of D.R.C. ( Nov'96).
Maximum callus development in galwang
was observed at 8-10 ppm of auxin, whereas
for ber it was with 6 ppm (Table 22).

Table 22 Callus development in the cultures of lac hosts in M.S.medium with Auxin

(2, 4-D)
Treatment Callus(%) from seed cotyledons of kusum Callus(%) from seed Callus(%) from seeds
cotyledons of galwang of ber
2,4D(ppm) 123DAI 60DAI  23DAI 131DAI 69DAI 60DAI 49DAI 75DAI
From May From Aug.From Sept. From Sept. From Dec.  From Jan. From Dec. From Jan.
2.0 22.2 4.2 4.2 4.2 Nil 12.5 Nil 25.0
4.0 11.1 4.2 20.8 Nil Nil 25.0 Nil Nil
6.0 27.8 Nil 12,5 Nil Nil 12.5 50.0 25.0
8.0 38.9 Nil 12.5 4.2 16.7 25.0 16.7 Nil
10.0 16.6 4.2 12.5 12.5 16.7 28.6 Nil Nil

DAI= Days after inoculation

None of the kusum plant materials (axillary and apical buds and seed cotyledons) formed callus during

Oct-Jan.96-97.
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Table 23 Plant growth attributes of germplasm of Flemingia spp. prior to lac in-

oculation
Treatment Plant Height No.of Shoots No.of inoculable Length of Inoculable Wt. of
(Accession No.) (cm) per bush shoots/ bush shoots/bush(cm)  biomass
per bush (kg)
ICPW-192(F.bracteata) 47.5 29.3 13.2 136.3 2.21
ICPW-193(F.macrophylla) 95.8 243 11.2 279.3 0.95
ICPW-194(F.macrophylla)  118.9 26.4 12.2 317.2 1.02
ICPW-196{F.macrophylla)  125.8 22.1 131 374.2 1.51
ICPW-198(F.macrophylla)  117.5 25.0 124 376.5 1.22
ICPW-200(F.paniculata) 104.3 22.8 11.2 349.0 1.49
ICPW-201(F.semialata) 101.2 13.0 10.7 366.0 2.09
ICPW-202(F.stricta) 137.5 34.6 22.4 481.2 2.44
ICPW-203 (E.strobilifera) 46.0 25.1 8.5 1514 0.56
ICPW-204(E.strobilifera) 53.2 60.2 29.0 252.6 4.24
SEm + 7.13 5.26 2.87 24.41 0.26
CD at 5% 20.61 15.21 8.30 70.57 0.76
o’g 1100.07 128.50 42.71 10545.77 1.08
a%p. © 7 1301.87 238.50 75.34 12911.87 1.36
GCV 34.99 40.03 45.13 33.23 60.10
PCV . 38.06 45.53 59.94 36.77 67.33
h2% 84.49 53.88 56.68 81.67 79.66
Genetic gain 62.81 17.14 10.13 191.18 1.91
GA (% over mean) 66.25 60.53 69.99 61.87 110.51
# - Transformed arc sin values
Table 24 Lac yield potential of Flemingia spp.
Treatment Initial Sex ratio  No.of lac Length of ]ac  Weight of brood  Scraped lac
(Accession No.) Mortality (F %)# bearing bearing per bush (kg)  yield/plani(g)
(%) # shoots/bush shoots/bush(cm) )
ICPW-192(F.bracteata)  40.0 78.7 8.9 34.6 0.200 - 5.3
ICPW-193(F.macrophylia) 45.9 61.3 10.1 139.6 0.313 15.6
ICPW-194(F.macrophylla) 38.6 63.9 11.7 170.0 0.301 24.5
ICPW-196(F.macrophylla) 43.2 74.3 11.2 228.8 0.570 27.0
ICPW-198(F.macrophylla) 38.3 38.3 10.7 141.8 0.361 19.9
ICPW-200(F.paniculata) 33.3 69.6 9.1 174.9 0.361 22.6
ICPW-201(F.semialata)  31.6 67.2 11.5 170.3 0.319 1758
ICPW-202(F.stricta) 44.8 72.9 16.4 197.8 1.092 49.3
ICPW-203 (F.strobilifera) 29.8 49.9 94 25.9 0.000 0.0
ICPW-204(F.strobilifera) 44.10 74.80 9.6 24.9 0.043 1.7
SEm+ 558  6.66 1.20 38.82 0.21 7.17
CD at 5% NS NS 3.5 112.7 0.615 20.82
o’g 724 21.00 3.38 4133.23 0.058 2635.16
o’p 110.52 198.67 9.16 10168.37 0.238 2841.17
GCV 6.87 6.76 16.86 49.11 61.640 149.89
PCV 26.94 20.79 27.75 77.03 125.010 155.74
h?% 6.55 10.57 36.93 40.64 24.320 92.75
Genetic gain 1.42 3.07 2.30 84.44 0.244 101.84
GA (% over mean) 3.64 453 21.11 64.50 62.61 297.53

# - Transformed arc sin values
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Efforts to overcome the problem of
browning of the culture medium were not
successful.

2.2 Genetics and breeding of lac
host plants
2.2.7 Survey, collection, mainte-

nance, evaluation and charac-
terization of different lac
host germplasms

(P.Kumar, S.C.Srivastava, S.K.Jaipuriar,
S.Ghosal and B.P.Singh)

Evaluation of different germlines

To estimate the performance of ten
germlines of Flemingia species, 6 month
old shoots were inoculated with kusmilac
in July @ 100g per bush. The experiment
was laid out in a Randomised Block
Design with four replications. Different
growth parameters of the hosts, lac yield
and yield attributes were recorded.

Tables 23 and 24 incorporate the
data on growth attributes of different
germplasms of Flemingia sp. before
inoculation and lac vield attributes and
lac yield respectively. Growth of the
plants continued even after inoculation,
almost in all cases.

Before inoculation: Height of plant
ranged from 46 cm in ICPW-203
(F. strobilifera) to 137.5 cm. in ICPW- 202
(F. stricta) and total number of shoots
ranged from 13.0 in ICPW-201
F.semialata to 60.2 in ICPW - 204 (F.
strobilifera). In both the parameters ICPW-
202, 198, 196 and 194 germlines were at
par. Number of inoculable shoots were
very high in ICPW-204 while it was a par
among the rest. Considering mean value

of inoculable shoot length, ICPW-194, 196,
198, 200 and 201 were at par to each
other, but ICPW-202 recorded the highest
and ICPW-192 recorded the lowest values.

After inoculation : Number of lac
bearing shoots per bush was observed
maximum in ICPW-202 and minimum in
ICPW-192 while the same values for
length of lac bearing shoots were
observed in ICPW-196 and 204
respectively.

Length of initial settlement and
length of lac bearing shoots per bush
showed quite high values for many
germlines, but yield wise they could not
show good performance except ICPW-201.

Yield

ICPW-201 vyielded maximum brood
lac per bush and were alsc at par with
ICPW-202 and ICPW-196. Performance of
the rest germlines was not satisfactory.

ICPW-204 and 203 yielded highest
and least biomass respectively.

Effect of nitrogen rate and plant spacing
on growth and lac yield of F.semialata
Three levels of nitrogen in two split
doses each ( 0, 6 and 12 g per bush )
and three levels of spacing ( 60 x 50, 80
x 50 and 100 x 50 cm ) were combined
to get 9 treatment combinations and
each was replicated thrice following
Randomised Block Design. Plants
transplanted in August 1995 were
inoculated with broodlac @ 50 g per bush
in July 1996 and the crop was harvested
in Feb.1997. Data pertaining to growth
parameters of plant as well as lac insect
were recorded from time to time; lac
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yield and yield attributes were also
recorded (Table 25).

Plant height and number of
inoculable shoots were significantly
influenced during the early period of
growth. Number of leaves per bush was
not significantly influenced due to N
application. However, all the growth
parameters showed an increasing trend
of values with increased levels of
nitrogen application. Height and total
branches per bush increased throughout
the growth period but the number of
inoculable shoots per bush did not
increase beyond 450 DAT. Senescence
started after November. As a result, total
number of leaves decreased drastically
after 450 DAT.

Application of nitrogenous fertilizer
promotes the vegetative growth of plants.
Thus the plots with higher levels of
nitrogen exhibited lower flowering
response, but the difference was not
significant.

In the early period of growth, wider
spacing resulted in greater height.

However, other growth characters
like branches, leaves and inoculable
shoots were not affected by spacing. The
length of encrustation, the cell weight
and sex ratio were not significantly
influenced, due to levels of nitrogen
(Table 26). Narrow spacing resulting in
higher plant density created humid
atmosphere around the plants. Fungal
infestation occurred on the lac insects,

Table 25 Effect of different levels of nitrogen and spacing on growth of Flemingia
semialata during aghani 1996-97 lac crop season

Variable Height(cm) Branches/Bush (No.) Leaves/Bush (No.) Inoculable
shoots/bush (No.)
300DAT 375DAT 450DAT 525DAT 300DAT 375DAT 450DAT 525DAT 300DAT 375DAT450DAT525DAT  300DAT
NO 7704 11848 16520 17440 7.04 6.99 6.50 682 833 3937 4670 2324 451
N1 83.67 131.60 179.10 190.00 7.60 6.81 6.71 776 868 4171 4851 2511 490
N2 90.15 13710 19030 187.00 7.33 8.29 8.32 846 955 4848 59.74 2990  5.63
SEm. + 160 361 511 6.30 0.31 0.53 0.37 073 110 295 249 3.08 0.24
CDat5% 481 1085 1533 NS NS NS 1.12 NS NS NS NS NS 0.72
S1 8285 13140 18450 19136 7.12 740 6.85 911 4160 4876 24.66 452 6.14
S2 8250 131.80 187.30 18937 732 7.55 774 785 884 45.52 5743 2646  5.66
$3 8548 123.90 16270 17225 7.33 7.14 6.93 786 862 4245 4875 2712 486
SEm + 1.60 361 511 630 031 0.53 0.37 037 110 295 249 3.08 0.24
CDats% NS NS 1533 NS NS NS NS NS NS NS NS NS 0.72

DAT - Days after transplanting
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Table 26 Mean values of growth attributes of lac insect during fertlizer cum spac-
ing trial for aghani 1996-97 lac crop

Variable Weight of cell(mg) percentage  Length of encrustation
of females  per bush (cm)

70 DAI 90 DAI 110 DAI 130 DAI 150 DAI 170 DAI 107 DAl 187 DAI
NO 475 20.63 4493 5112 57.00 53.10 72.22 2211  128.56
N1 5.03 21.06 4336 49.63 59.70 61.30 74.77 -161.4  111.27
N2 460 2154 4204 4742 56.15 47.10 74.71 2029 123.22
SEm + 0.32 1.12 3.02 6.27 4.74 3.37 1.37 16.6 12.26
C.D.at 5% NS NS NS NS NS 10.11 NS NS NS
S1 476 20.55 38.94 50.03 57.01 53.90 73.53 174.3 91.20
S2 427 2145 49.03 5532 60.48 49.70 37.67 2309 141.85
S3 5.34 2114 4236 4255 55.35 57.90 74.50 180.3  130.01
SEm + 0.32 1.12 3.02 6.27 4.74 3.37 1.37 16.6 12.26
C.D.at 5% NS ~ NS NS NS NS NS NS NS 36.76
NO- Nourea . $1- 60 x 50 cm
N1- Urea: 6 g/plant $2-80x 50 cm
N2- Urea:12 g/plant $3-100 x 50 cm

Table 27 Efect of nitrogen rates and spacing on yvield and yield attributes of
Flemingia semialata (aghani 1996 - 97)

Variable Brood (g/ha) Weight of rejected plant Scraped yield per plant Scraped lac yield

portion (q/ha) (® (a/ha)
NO 38.46 192.03 153.8 9.6
N1 31.09 197.70 122.5 7.5
N2 38.43 232.62 154.0 9.8
S.Em.+ 3.26 23.25 12.12 0.97
C.D. 5% NS NS NS NS
S1 37.21 2514 1116 9.9
S2 35.02 211.57 140.0 8.6
S3 . 35.75 259.45 178.7 8.3
S.Em.+ 3.26 23.25 12.12 0.97
C.D.5% - 69.73 36.34 -
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lead to reduced encrustation length in the
later stage.

Brood yield, weight of rejected plant
parts and scraped lac yield per plant were
not influenced by levels of nitrogen
(Table 27). There appeared to be a
increasing trend of weight of rejected
plant parts with increasing levels of
nitrogen. The uniform brood rate was
probably not sufficient for the higher
shoot area at higher fertilizer levels.

Brood yield per ha did not vary
significantly due to spacing. However,
yield per plant varied significantly.
Weight of rejected plant parts (q/ha)did
not show much variation due to spacing.
Abundance of diseases in lower spacings
rules out the possibility to utilize the
higher biomass to produce lac in lower
spacings.

Loosening of lac encrustations
became more pronounced after
December. No significant differences
among the means was observed either at
different levels of nitrogen or the
spacings due to much variability in data.

Ad hoc studies

1. Life period pattern of trivoltine lac
insect

(Y. D. Mishra and A. Bhattacharya)

A study was undertaken to study the
life period of recently discovered
trivoltine lac insect after change in their
locality of occurrence from tropical
eastern coastal plain( West Bengal) to sub-

tropical eastern plateau of Chotanagpur,
Ranchi.

The mean life period of trivoltine lac
insects recorded during summer, rainy
and winter seasons was found to be 122,
97 and 150 days at the native place of
occurrence and 125, 100 and 199 days at
the new locality (Ranchi) respectively. The
insect has completed three generations in
exactly one year at its native locality
whereas it could only complete 2.6
generations during the same period at the
new locality.

2. Comparative evaluation kusmi early
and late varieties

(Y. D. Mishra and A. Bhattacharya)

The kusmi early variety of lac insect
was compared for performance of its
broodlac yield on kusum with kusmi late
variety during aghani 1996-97 and jethwi
1996 crop seasons.

An experiment was laid out at Hesal
Field Area in RBD with 4 treatments and
8 replicates. Lac crops were raised during
aghani and jethwi seasons . Weight of lac
encrustations of early and late varieties
during jethwi (300 g/m and 240 g/m
respectively) was found to be significantly
higher than that obtained during aghani
season (170 g/m and 150 g/m
respectively. The weight per metre lac
encrustation of early variety during jethwi
season was also found significantly higher
( p<0.01 ) than that recorded in-case of
late variety in the same season, however,
it was not so during aghani crop season.
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DIVISION OF LAC PROCESSING
AND PRODUCT DEVELOPMENT

Researches Completed

3.2.15 Synthesis of isoambrettolide/
exaltone and plant growth

regulators from aleuritic acid

(R.N. Majee, N. Prasad, I. Rajendran,
V.K. Rao and S.C. Agarwal)

Synthesis of Isoambrettolide

e The yield of isoambrettolide ( a
compound used in the perfumery
industry) was reported to be 58% last
year. During the period under report,
the yield of isoambrettolide was
increased to 72% by modifying the
reaction conditions as described below:

Aleuritic acid, on treatment with
ethylorthoformate/ benzoic acid
followed by saponification yielded 16-
hydroxy-9-hexadecenoic acid (96%)
which was polymerised in the presence
of p-toluene sulphonic acid and
toluene. The polymer obtained was
deploymerised in vacuo in presence
of MgCL,.6H,0 to give isoambrettolide.

e Isoambrettolide was also prepared in
overall 30% yield by treatment of
aleuritic acid with methyl
orthoformate/MeOH/PPT to afford the
polymer which on pyrolysis with Ac,0
gave the acetoxy methyl-enoic acid
quantitatively. This was distilled in
vacuo with glycerol/KOH to yield the
title compound. The structure was
confirmed by PMR and mass spectra.

The compound had musk-like odour.

® A new method (single step) was
developed for the synthesis of
isoambrettolide. This involved
treatment of aleuritic acid with ethyl
orthoformate/ benzoic acid to obtain
polymer directly which was then
depolymerised with MgClL,.6H,0 to
obtain isoambrettolide in 47 percent
vield. The compound was compared
with authentic sample of
isoambrettolide (CO-TLC and IR). The
characterisation of the product is in
progress.

Synthesis of dilactone

A dilactone, 1,4 dioxa-2,3dioxo-6-
cyclopentadecene having musk-like
odour was synthesised from 2-undecene-
1,11-diol obtained from azelaic acid
aldehyde (one of the periodate oxidation
products of aleuritic acid) by treatment
with diethyl oxalate followed by
distillation with MgCl,.6H,0 in vacuo to
obtain the product as a liquid. The mass
and PMR spectra revealed the formation
of the above compound.

Synthesis of exaltone

Exaltone (cyclopentadecenone, m.p.
62-63°C) was obtained from aleuritic acid
by a method, different from that reported
earlier involving six steps in an overall 25%
yield. This compound is also a perfumery
compound of commercial importance. The
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reaction sequence was as follows :

Acetonide of aleuritic acid on KMnO,
oxidation yielded 9, 10-dihydroxy-1,16-
hexadecadioic acid which was oxidised
with NBS/EtOAc to obtain 9, 10-dioxo-
diacid. It was then reduced by Wolff-
Kishner reaction to give hexadecane-1, 16-
dioic acid (thapsic acid). Its dimethyl ester
was subjected to Dieckmann
condensation followed by acid hydrolysis
resulting in the title compound. IR:1744
cm? (C = 0)

Synthesis of plant growth regulators

Two analogues of PG regulators, i)
methyl 9-methyl sulphonyloxy 2-
nonenoate and ii) 10-carboxy methyl-2-
decenoic acid were synthesised from 7-
hydroxy heptanal and 9-oxo-nonanoic
acid respectively adopting simple
reaction sequences.

e 7-Hydroxyheptanal ( one of the
periodate oxidation products of
aleuritic acid) on condensation with
malonic acid in the presence of dry
pyridine gave 9-hydroxy-2-nonenoic
acid, which on methylation followed by
mesylation with MeOH/H+ and
MeSO,Cl afforded methyl 9-methyl
sulphonyloxy-2-nonenoate.

® 9-oxo-nonenoic acid, the other
oxidation product of aleuritic acid on
methylation with diazomethane gave
methyl ester which on condensation
with malonic acid in the presence of
pyridine afforded 10-carboxy-methyl-
2-decenoic acid. The above analogues
were characterised by PMR and mass
spectra.

34.7 Modification of by-product
obtained during preparation of
aleuritic acid and its use in

surface coatings
(A.K. Das Gupta and R.N. Majee)

The mother liquor, obtained after
filtration of sodium aleuritate during
preparation of aleuritic acid from lac, is
a by-product. It was acidified to get a
gummy mass, washed with water and
dried. During washing a considerable loss
in the yield of gummy mass was noticed.

A solution of the gummy mass was
made in denatured spirit and was then
modified with 20% and 40% ( on wt. of
gummy mass ) BIOMINE (Butylated
melamine resin) alongwith p-toluene
sulphonic acid. The properties of air-
dried and baked films prepared from the
modified varnish are described in the
Table 28.

Table 28 Properties of baked and air-
dried films obtained from
modified gummy mass varnish

Characteristics Baked Air-dried
films films
Finish Smooth,uniform Smooth,uniform
and non-tacky and non-tacky
Water resistance  6h 45 min
Acid resistance 90 min 15 min
Alkali resistance  2h 30 min
Flexibility Fails Passes
Acetone resistance Passes Passes
Alcohol resistance Passes Passes
Gloss 60% 65%
(On standard black glass)

A method was developed to separate
sodium chloride present in the mother
liquor. The yield of gummy mass obtained
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after separation of NaCl was found not
to reduce during repeated washing with
water unlike the method described
above.

The gummy mass when reacted with
ethylene glycol for 20 h at 164°C and
thereafter it was heated at 200°C for 2.5 h
to remove the unreacted ethylene glycol.
A brown mass was obtained which was
cooled at room temperature and treated
with T.N. Shellac for 5 min at 160°C. When
this product was cooled at room
temperature, a flexible black compound
was obtained which was soluble in ethyl
alcohol and n-butanol. Films prepared
from the solution in ethyl alcohol/
denatured spirit were found smooth,
uniform and passed the test of flexibility.
This varnish may find application for
wooden surface.

3.5.6 Slow-release lac-based

pesticidal systems
(B.C. Srivastava and A.K. Jaiswal)

Sub-project : Slow-release lac-based
multilayered/monolithic pesticidal
system for cockroach control

Multilayered laminated pesticidal system

It was found that waste hydrolysed
gummy mass obtained during isolation of
aleuritic acid may serve as a suitable
matrix for the slow-release of chlorpyrifos
pesticide. Bio-studies of a suitable
composition prepared revealed that the
hydrolysed gummy mass induces the
desired slow-release action of the
chlorpyrifos (B. germanica) for an
extended period (Ann.Rep. 1993-94).

Monolithic pesticidal system

It consists of chlorpyrifos as an
active pesticide and shellac/bleached lac
as ‘matrix’. Bio-evaluation of the
developed composition indicated that the
system is sufficiently active to control
cockroach (B. germanica) for a long
duration of time, reducing the need of
multiple application under normal
condition.

Sub-project: Slow-release lac based
mosquito larvicide formulation

Studies were undertaken to develop
lac/by-product based slow-release
environmentally safer formulation for
efficient control of mosquito larvae in
their breeding habitats for an extended
period. Optimum conditions for the lab
scale preparation of carrier in tab/cake
form based on lac and its by-products
namely kiri and molamma, with and
without filler were worked out and
characteristics of the product studied.
Bio-study of the formulation was
undertaken, the LC,, to LC,, and LT, to
LT,, values for the mosquito larvae reared
in lab were determined. Results indicated
slow-release action of the formulation
(Ann. Rep. 1995-96).

Studies were also undertaken to see
the effect of fillers/extenders on release
of the active ingredient. Different sets of
larvicide formulations based on
molamma as ‘matrix’ and CaCO, as an
extender and chlorpyrifos as an active
pesticide in cake/tab form were prepared
and their physical parameters namely,
diameter and thickness noted. These
were bio-assayed (Table 29). It was found
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Table 29 Percentage mortality of mosquito larvae exposed with molamma-based
pesticidal formulation with varying quantity of filler (CaCO,)

Quantity of filler Total no. of larvae

Percentage mortality

CaCO, (mg)/ exposed -
2g of molamma Time after exposure
2h 3h 4h 5h

100 63 9 41 90 100
125 54 15 63 93 100
150 54 18 54 89 100
175 89 7 30 55 100
200 78 11 67 86 100
225 73 10 44 90 100
300 56 7 71 82 100
400 59 7 58 73 100
500 62 18 84 94 100
600 63 21 69 84 100
700 79 8 62 82 100
1000 ' 77 17 87 95 100

that there was no significant differences 3.6.5 Development of lac-based

in mortality of the mosquito larvae with
different quantities of filers tried. The
samples were again bio-assayed after six
months of application. The activity of the
formulation was found to reduce
significantly indicating that the pesticide
was released at the initial stage only.

Studies were also undertaken for the
preparation of formulation in granular
form. Blank granules using molamma as
matrix, CaCO, as an extender and PVA as
binder were prepared manually. Their
dispersion and breaking strength were
studied. It was observed that the drying
at an elevated temperature and for longer
duration improved the dispersion of
granules in water as well as their breaking
strength. Granules were also prepared
and dried at different temperatures with
the help of fluidized bed drier. It was
observed that dried granules remained
intact in water, the breeding habitat of
mosquito larvae.

insulating materials/ varnishes
having improved electrical
propertes

(D.N. Goswami and P.M. Patil)

The work was initiated with an
objective to develop shellac - based
insulating material possessing improved
properties for utilisation in the electrical
industries. Studies were made on the
changes in the electrical properties of
blends of solutions of shellac with
polyvinylacetate and polyvinylacetal
resin, separately.

Shellac-polyvinylacetate resin

Dielectric strength of blends was
higher (44-58 kV/ mm) compared to that
of the component resins (40 kV/mm)
indicating improved electrical insulating
strength. Tracking index of blends (186-
260 V) was also higher compared to that
of the polymer (174 V) indicating
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improved resistance towards degradation
under electric stress, in presence of
moisture, electrolyte etc. Shellac also
improved humidity resistance of the
polymer. Baking of the films of certain
blends for a specific baking schedule
provided thermal resistance upto 115°C
whereas, the component resins failed the
test.The above results suggest the
possibility of use of shellac as an extender
for the polymer.

Shellac-polyvinylacetal resin

Blends of shellac with three types of
polyvinylacetal resin yielded higher
dielectric strength (66-72 kV/mm) and
tracking index (266-300 V) compared to
those of shellac films. One of the
polymers improved resistance to
humidity of shellac; baking of the films
led to further improvement in the
resistance, as revealed by the dielectric
strength measurement of films exposed
to 100% R.H. Presence of a cellulosic
compound and a plasticiser in the
shellac-polymer blend raised the
dielectric strength further (83-90 kV/
mm) and also improved resistance to
humidity. Plasticisers improved
flexibility of films.

Films of blends after certain baking
schedule showed thermal resistance upto
165°C, whereas the component resins
separately failed the test after similar
treatment. D.S.C. thermograms of blends
revealed complicated nature. Presence of
small exotherms in between endotherms
indicated that there might be some
localised regions of compatibility.
Measurement of dissipation factor and

capacitance of blends of solutions was
made at 100 kHz upto 21 days after
blending. Very little decrease was noticed
in the above parameters for some blends
with time. This suggested that there might
be some possibility of close association
of polar groups of the resins. For shellac
and the polyvinylacetate resin, however,
no decrease in the above parameters was
noticed. Tan & value of films (0.0004) cast
from certain shellac-polyvinylacetal resin
blends was also lower than that of shellac
(0.003) corroborating the above.

Films prepared from polyvinylacetal
resin solution containing shellac upto 20
parts remained flexible. Films possessed
adequate dielectric strength and tracking
resistance even these were baked at 120°C
for 48 h, indicating possibility of use of
shellac as an extender for the polymer.

Pigmented varnish

Two lac-based red pigmented
varnish (air-drying type) compositions
were developed. Films obtained from
the varnishes after baking at 200°C for
3-4 h resulted darkening. Seven
pigments were tried and one pigment
was selected which resulted minimum
colour change. Dielectric properties
were not affected by the use of different
pigments used.

The properties of the varnishes were
found to be superior compared to those
of an imported varnish reportedly being
used in Chittaranjan Locomotives Works
especially, with regard to diélectric
strength, tracking resistance and
resistance to transformer oil.
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Evaluation

Varnish composition based on
shellac-polyvinylacetal resin was found to
be satisfactory when applied on the coils
of ceiling fans and 1 H.P. motors of the
institute and on 3,5 H.P. motors by a local
consumer. Samples were also supplied to
several consumers for evaluation at their
shops.

Blends of shellac with two more resins

Air-dried films obtained from blends
of shellac and butylated melamine
formaldehyde exhibited thermal
resistance upto 100°C and high dielectric
strength (80 kV/mm.). The varnish,
however, failed the test for resistance to
tracking as per 1S:10026-1982. Attempt
was made to improve upon this property
by addition of epoxy resin. Although both
shellac and epoxy resin are known to
posses anti-tracking property, films
obtained from blends of shellac-butylated
melamine formaldehyde-epoxy resin
passed marginally the test for resistance
to tracking as per 1S:10026-1982.

Preliminary study was made on the
tracking property of blends of shellac and
another thermoplastic resin (a
polyetherimide). Solutions of both were
made in m-cresol. Tracking index of the
polymer is 160 V. The blend, however,
passed the test at 200 V as per IS:10026-
1982, indicating an improvement in the
tracking property of the polymer by shellac.

Conclusions

Shellac when used in requisite
quantities in the alcoholic solutions of
polyvinylacetate and polyvinylacetal resin

imparts some useful properties without
affecting most of the properties of the
polymers.Thus shellac may be used as an
extender for the polymers.

Blend of shellac and polyvinylacetal
resin in solution stage can be used as a
general purpose air-drying type anti-
tracking insulating varnish/lacquer.
Keeping quality of the varnish is good and
does not gel even when stored for more
than a year under normal room
temperature condition.

5.7 Investigation on degradation of
lac on ageing and methods for

controlling the same

Sub-project: Studies on mechanism of
degradation of lac on ageing

(S. K. Saha)

Poor storage stability of lac resin
resulting in loss of fluidity and solubility
after prolonged storage is seen as a
serious problem affecting use of the resin
in various industries. The search for a
suitable method to stop or delay the
degradation of useful properties of lac
during storage is hampered by the
complexity of the mechanism by which
the resin polymerises during storage. The
initial objective was to study the
mechanism involved in the
polymerisation of lac on ageing
complemented by a study of an effective
inhibitor of the polymerisation process.

Earlier, the major parameters which
define the state of polymerisation of lac
were found out and the effect of sunlight
on these parameters were studied for a
large number of samples stored upto 24
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months. Based on the results of these
studies, it was postulated that
degradation of properties of lac on ageing
is due to two separate reactions, namely
(i) photoactive free radical polymerisation
via formation of hydroperoxide and (ii) a
secondary non-photochemical reaction
between hydroxyl groups of two or more
lac molecules. The following reaction
scheme was also suggested for the
photoinitiated free radical polymerisation
of lac.

RH+0, = ————— > R+ HOO (slow)
(lac)

R+ O e > R00
RO,+RH ———— > ROOH + R
ROOH ~  ———— > RO, RO, HO
RH+R ~  ———— > R-RH

HOO +HO0 ~— ————— > 0,+H)0,
2Ho, > 0,+2H0
ROOH ——— > Stable products

Since sun’s u.v. radiation is
responsible for the photochemical
reaction, it is expected that the
decomposition rate will be faster if lac is
subjected to condensed u.v. radiation.
Experiments were conducted by keeping
lac in a u.v. chamber maintained at
ambient temperature. Samples were
drawn after incremental periods of
storage and tested for flow, heat
polymerisation time (HPT) and hot alcohol
insolubles. A control was also maintained.
The results are shown in Table 30. It was
observed that lac sample exposed to u.v.
radiation showed faster decrease in flow
and H.P.T. compared to the control
thereby confirming the photoinitiated
oxidation of lac leading to formation of
hydroperoxide, which rapidly breaks

down into radicals facilitating free radical
polymerisation of lac.

Six selected antioxidants were
assessed for their possible role in
inhibiting the polymerisation. They were
separately incorporated into shellac in
varying proportions by melt mixing,
under identical conditions. Shellac
samples thus treated were stored under
ambient conditions and tested for flow,
heat polymerisation time and hot alcohol
insolubles. It was found that out of six
antioxidants tried, three were effective in
retaining higher flow and H.P.T. thereby
stabilising the properties to a
considerable extent. The results are
presented in Table 30.

The results indicate that lac
polymerises on ageing in different ways
from heat polymerisation and that certain
antioxidants have important role in
controling the polymerisation of lac on
storage.

Sub-Praject: Improvement in storage life
of lac at various states

(P. C. Gupta and R. Singh)

The deterioration of lac depends on
several factors such as method of
storage,humidity, temperature etc. An
attempt was made to improve the storage
life of lac by the use of small quantities
of sodium acetate and triethanolamine
(which prevent polymerisation of lac
molecule).

In Ann. Rep. 1994 - 95 (p 28) & 1995
- 96 (p 37-38), the effect of addition of
sodium acetate and triethanolamine at
various concentrations have been
reported on the cold alcohol solubility
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Table 30 Change in quality parameters of shellac with ageing under different treatments

Expt. Sample Condition of Period of Quality parameters
No. storage storage
(months) Flow Heat polymerisation Hot alchol
(mm) time (min.) insol. (%)
1. Shellac ambient 0 80 60 0.66
(original) 6 55 44 -
12 41 40
18 33 39 -
24 30 33 1.8
2. Shellac U.v. 0 80 60 0.66
(original) Chamber 6 54 54 -
12 36 36
18 26 34 -
24 20 26 1.78
3. Shellac ambient 0 70 48 0.77
(treated) 6 55 45 -
control for 12 40 42
expts.4,5,6 18 35 40 -
24 32 38 1.92
4. Shellac+ ambient 0 82 62 0.87
antioxidant A 6 62 55 -
12 53 47
18 50 48 -
24 50 44 1.43
5. Shellac + ambient 0 80 62 0.93
antioxident B 6 63 55 -
12 53 50 -
18 50 43 -
24 50 43 1.42
6. Shellac + ambient 0 75 51 0.85
antioxident C 6 50 48 -
12 41 40
18 33 35 -
24 31 32 1.51

and heat polymerisation time (HPT) of
shellac upto 15 months storage.
Observations made during the period
showed that the cold alcohol solubility
remained the same with and without
retarders. The HPT was also same to that
of control upto 12 months. But a
significant decrease in the value was

observed in control from 15 month.
However, retarder treated samples
showed improvement compared to that
of control. Further studies upto 29
months storage indicated that retarders
improved the cold alcohol solubility and
HPT as compared to control. The data
are given in Table 31.
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Table 31 Cold alcohol solubility and HPT with and without retarders

Retarders Characteristics Storage Percentage of retarders on the weight of shellac
period
(Month) 0 0.05 0.10 0.20 '0.40
Sodium Cold alcohol 0 95.10 - - - -
acetate solubility(%) 15 95.16 94.15 95.62 95.3 95.65
25 90.86 94.56 94.10 94.25 95.54
29 90.20 96.00 - 94.55 95.86
Heat polymerisation
time (min) 0 52 7 - - -
15 35 37 40 43 42
25 36 2 - 42 46
29 36 - 41 43 46
Triethanol- Cold alcohol 0 15.1 - - -
amine solubility % 15 95.15 93.77 9449 - -
25 90.86 93.42 94.20 94.56 95.20
29 90.20  95.55 = 94.46 93.61
Heat polymeri- 0 52 - - - -
sation time(min) 15 35 39 36 38 39
25 36 42 43 44 45
29 36 43 5 46 44
Researches in Progress grade by crystallisation from aqueous
o solution by controlled concentration under
3.3 Modification of shellac/  y3cuum. The optimisation of conditions
GORSIAITCHNS and their . jt5 crystallisation for maximum
utilisation recovery of pure lac dye is in progress.
3.3.14 Improvement in the method of

preparation of lac dye and
aleuritic acid

(N. Prasad, K.M. Prasad and V.K. Rao)

Lac dye_

Preparation of calcium salt of lac dye
from sticklac wash-water using calcium
hydroxide and technical grade lac dye
from the calcium salt of dye was repeated
adopting the optimised conditions of pH
for precipitation and decomposition.
Experiments were then carried out to
prepare pure lac dye from its technical

Aleuritic acid

Researches were carried out for
recovery of aleuritic acid from kiri - a
major and cheap by-product’ of lac
industry which contains approximately
30% resin, following the method of caustic
soda hydrolysis. The method was found
unsatisfactory and the aleuritic acid
obtained was also of poor quality.
Therefore, hydrolysis of kiriwith calcium
hydroxide was attempted in different lots
for recovery of aleuritic acid which gave
promising results. The method has been
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improved and standardised by
optimising the conditions of hydrolysis
with calcium hydroxide, decomposition
with acid and finally precipitation of
aleuritic acid. This has resulted recovery
of pure aleuritic acid, m.p. 98-99°C, in an
average yield of 11% on the weight of resin
content in kiri. The method thus
optimised has the advantage of easy
adaptability and economical compared to
the caustic soda method. The method has
a direct impact on profitable utilisation
of kiri, a by-product of lac industry.

Ad hoc Study

Development of economical water
and heat resistant shellac varnish for
wooden furniture

P C Gupta and P M Patil

A water and heat resistant shellac
varnish, based on dewaxed lac and
butylated melamine resin in alcoholic
medium, was developed earlier. In this
formulation butylated melamine resin
was 40% on the weight of shellac and
therefore cost of the composition was
high. It is, therefore, proposed to
economise the composition so that it may
compete in the market.

During the period, the cheaply
available chemicals viz., urea and thiourea
were chosen as these react with aldehydic
group of shellac similar to that of

melamine. Shellac varnish was prepared
in alcohol and treated with these
chemicals separately in different
proportions i.e., 2,3, and 5 per cent on
the weight of shellac and left over night
for chemical reactions. Film properties of
these varnishes, such as water and heat
resistance, scratch hardness and
flexibility were studied adopting standard
methods. The data are given in Table 32.

From the above data, it is observed
that water resistance and scratch
hardness are fairly good as compared to
control with 3% of reactants. The heat
resistance was, however, found un-
satisfactory in all cases. Regular shellac
contains about five percent wax m.p. of
which is lower than 100°C and there is
also no chance of the wax undergoing any
chemical reaction with urea and thiourea.
Hence, regular shellac was replaced by
dewaxed shellac and varnish was
prepared containing three per cent
reactant on the weight of shellac
separately and film properties were
studied. The data are presented in Table
33.

The results of the study suggest that
water and heat resistant shellac varnish
may be prepared for wooden furniture by
incorporating urea/thiourea in dewaxed
shellac varnish. Present formulation is
much cheaper and may compete with
commercial samples.
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Table 32 Film properties of regular shellac varnish with urea and thiourea

Added chemical Water Heat resistance Scratch Flexibility over
on the wt. of resistance (99°C) hardness 3mm mandrel
shellac in on wooden (g
varnish (%) polished panel
Urea 0 Blushes Fails 900 Cracks
2 Did not blush do 1100 Passes
upto 72 h
3 Did not blush do 1900 do
more than a week
5 -do- do 1800 do
Thiourea 2 Did not blush do 1600 do
upto 72 h
3 Did not blush do 1500 do
more than a week
5 -do- do 1000 do

Table 33 Film properties of dewaxed shellac varnish with urea and thiourea

Added chemical Water Heat resistance Scratch Flexibility over
on the wt. of resistance (99°C) hardness 3mm mandrel
shellac in on wooden (2
varnish (%) polished panel
0 Blushes Fails 800 Cracks
3 (urea) Did not blush for  Passes 1500 Passes
more than a week
3 (thio urea) -do- -do- 1400 -do-
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SUMMARY

Research Completed

1.1.9 To evolve suitable management
practices for sustainable and profitable
brood as well as sticklac production on
kusum, field and laboratory experiments
were conducted at Hesal experimental
area and at the Institute. A new system
of kusmi lac production has been
recommended which consists of allowing
one self inoculation in existing method
of lac cultivation on kusum. The new
system can be conveniently adjusted in
five coupe / four coupe system as per
availability of host plants. Models for
estimating available area on kusum for
crop inoculation and forecasting the yield
have been developed.

For management of lepidopterous,
neuropteran predators and fungal
pathogens, chemical control schedule has
been worked out for aghani and jethwi
Crops.

Researches in Progress

1.1.10 A correlation between pruned
points and total resultant inoculable area
of akashmanitrees has been determined.
The average shoot length per pruned
point obtained eighteen months after
pruning were, 4.9m, 5.2m and 4.5m, for
the trees pruned in February, July and
October, respectively.

The performance of rangeeni and
kusmi brood lac. obtained from
akashmani, on conventional hosts palas

and kusum and vice-versa have been
found to be satisfactory.Akashmani
broodlac when used repeatedly on the
same host resulted in gradual decrease
in yield during successive years.

A suitable lac cultivation technique
for akashmani in alternation with
conventional hosts palas and kusum has
been evolved. In this technique, a four
coupe schedule has been recommended
for both rangeeni and kusmi strains.

Two coupes of akashmani are used
alternately for the rainy season crops
(katki/aghani) and similarly, two coupes
of palas/kusum for the summer crops
(baisakhi/jethwi). Brood rate of 15-20g per
metre shoot length is recommended.

1.1.12 The optimum brood requirement
for raising rainy, summer and summer-
cum-rainy season crops on palas are 15-
20g/m, 10-15g/m and 10-15g/m shoot
length respectively. On ber, during the
same crop seasons, 15-20g/m, 10-15g/m
and 5-10g/m shoots respectively are
required. For harvesting increased arilac
from ber, 20g brood per metre shoot is
required.

1.4.21 Whole body extract of
lepidopterous predators indicated
presence of active principle for attraction
of parasitoids.Tryptophan, sprayed over
lac colonies under field condition,
exhibited attraction of adult chrysopa
females for egg laying.

Lac colonies inoculated during
different months showed significant
differences in the incidence of various
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predators and parasitoids. The early
maturing kusmi variety inoculated during
December 1996 showed total absence of
predators.

Tetrastichus purpureus, Cocco-
phagus tschirchii and Tachardiaephagus
tachardiae, have been observed to be the
parasitoids of pest Pseudohypatopa
pulverea which occur on stored lac.

The egg parasitoid Trichogramma
pretiosum successfully parasitized the
eggs of P. pulverea under laboratory
condition. Laboratory rearing technique

of Brachymeria tachardiae on the pupae,

of alternate host Corcyra cephalonica has
been standardized.

Brachycyrtus eublemmae, a recorded
doubtful parasitoid of E.amabilis has been
recorded for the first time from the pupae
of Chrysopa species.

An exposure of UV light for 15 to 20
minutes has been found to inhibit
hatching of 90% E.amabilis eggs. The
study is of practical significance for
developing adaptability of T. pretiosum
to eggs of E. amabilis.

1.5.8 A total of twelve stocks of lac
insects germplasm from different
regions were maintained. Four rangeeni,
one kusmi and a trivoltine race from
coastal region of West Bengal (Amarsi,
Midnapur), were evaluated for their
different biological and industrial
attributes for summer crops. The
crimson lac insects from Mali Basantpur
were found to be superior in respect of
economic attributes.

1.5.13 F, progenies of crosses made

between experimental lines were raised
for resin colour improvement. Effect of
population density and size of the settled
larvae on the sex ratio of lac insects was
studied. A positive correlation was found
between the surviving insects and the
proportion of males.The inbred, cream
and trivoltine lines are being studied for
different parameters.

2.1.13 Best plant growth attributes of
akasmaniwere observed with the planting
spacing of 3.0x2.7m. LIR decreased
significantly with the wider spacing but
in the case of total harvested green
biomass, reverse was noted. A dose of 75
+ 150 + 30 g/ plant of N + P,O; + K,O
proved to be superior and produced 84.2,
35.7 and 28.5% more sticklac over control
and other two fertilizer levels
respectively. Plant growth attributes were
significantly affected by different levels
of fertilizer application.

2.1.14 Approaches for callus
development with M.S.medium at
different concentrations of auxin at
25+2°C with seeds, axillary buds of lac
host species were tried in vitro. Highest
callus development recorded amongst the
lac host plants studied was to the tune of
50 % with 6 ppm. of 2,4-D in case of ber
whereas 28.6 % and 25.0 % in case of
galwang with 10 and 8 ppm of 2,4-D
respectively.

2.2.7 Ten germlines of genus Flemingia
procured from ICRISAT, Hyderabad were
evaluated for their potential as lac host.
Despite relatively inferior growth (habit)
performances, ICPW-201 of F. semialata
produced maximum sticklac yield per
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bush. ICPW-202 and 196 also produced
good crop.

Growth, biomass yield etc. of
F.semialata were influenced by N
application during early stages of growth.
Similarly, plant spacing had significant
influence on the height of plants, length
of settlement of lac insect and yield per
plant. However, cell weight had inverse
relationship with different levels of
nitrogen application did not affect the
yield and yield attributes. The study also
yielded information that loosening of
encrustation from stem starts even before
commencement of December.

Ad hoc studies

1. The trivoltine lac insect recorded in
the coastal region of West Bengal
completed three generations in exactly
one year at its native locality but it
completed only 2.6 generations under
Ranchi conditions.

2. The early variety of kusmi lac insect
produced significantly higher weight of
lac encrustation per unit length compared
to the late variety, especially during the
Jethwi crop season.

Researches Completed

3.2.15 The yield of isoambrettolide was
increased from 58 to 72% by modified
reaction conditions. It was also prepared
by another method which gave only 30%
yield. A new method was evolved for the
synthesis of isoambrettolide from
aleuritic acid with overall 47% yield.

4-dioxa-2,3 dioxo-cyclopentadec-6-ene, a
dilactone having musk-like odour was
also synthesised from azelaic acid
aldehyde, one of the periodate oxidation
products of aleuritic acid. Exaltone
(cyclopentadecanone) was synthesised by
a new route in 25% yield from aleuritic
acid.

Two PG regulator analogues, methyl
9-methyl sulphonyloxy-2 nonenoate and
10-carboxy methyl-2-decenoic acid were
synthesised and characterised by PMR
and mass spectra.

3.4.7 Varnish compositions. were
developed from the by-product obtained
during preparation of aleuritic acid for
air-drying and baking type applications.
A method has been developed for removal
of inorganic matter i.e., sodium chloride
from the above mentioned by-product.
Another varnish composition was
developed with the by-product obtained
after removing the sodium chloride from

gummy mass.

3.5.6 A slow-release multilayered
laminated system based on gummy
hydrolysed mass as a ‘matrix’ and
chlorpyrifos as an active pesticide was
developed for the control of cockroach
(B. germanica). Bio-assay studies revealed
desired slow-release action of the active
pesticide.

Lac based slow-release ‘monolithic’
pesticidal dispensing system was also
developed for the control of cockroach
(B.germanica). The system consists of
chlorpyrifos as an active pesticide and
shellac/bleached lac as matrix. Bio-assay
showed that the system is effective to



ILRI Ann. Rep. 1996-97

43

control cockroach for a long duration of
time and there is no need of multiple
applications.

Mosquito larvicide formulation
system was prepared in the cake/tab
form, based on lac by-product molamma
as matrix and chlorpyrifos as an active
pesticide to kill mosquito larvae. Prepared
granular form of formulation based on
molamma as matrix, calcium carbonate
as extender/filler and PVA as binder.

3.6.5 Dielectric properties of blends
of solutions of shellac separately with
polyvinylacetate. and polyvinylacetal
resin were investigated. Dielectric
strengths of blends were found to be
higher compared to those of the
component individual resins. Shellac
improved resistance to tracking and
humidity of polyvinylacetate resin.
Polyvinylacetal resin led to an
improvement in the overall properties of
shellac. Indication has been obtained for
possible use of shellac as an extender
for the above polymers. Blends of shellac
and polyvinylacetal resin in the solution
stage can be used as general purpose air-
drying type anti-tracking insulating
varnish/lacquer.

5.7 Mechanism of degradation of lac on

ageing was investigated. It was found
that properties of lac like flow and heat
polymerisation time deteriorate at a
faster rate when exposed to u.v.
radiation. The results confirmed that
polymerisation of lac during storage
under ambient conditions is due to
photo-initiated oxidation leading to the
formation of hydroperoxide.
Incorporation of antioxidants helped
stabilisation of the properties of lac to a
considerable extent.

Researches in Progress

3.3.14 The method of preparation
of lac dye (technical grade) from its
calcium salt has been standardised.

The recovery of aleuritic acid from
kiri — a by product of lac industry, using
lime method has been optimised. The
average yield of aleuritic acid, m.p. 98-
99°C, was obtained 11% on the wt. of resin
content in kiri.

Ad hoc Study

Film properties of shellac varnishes,
modified with different proportions of
urea and thiourea, have been investigated
towards development of a water and heat
resistant shellac varnish.
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I C AR PROJECT: REVOLVING FUND SCHEME

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

() Kusmi broodlac production at
Chakidih, Orissa
The Revolving fund scheme was
started on November 1, 1996 at Chakidih,
Orissa. About 750 kusum trees were
acquired from the Forest Department of
Orissa and the Institute of Forest

Inoculation details

Productivity. As the required quantity
(800 kg) of broodlac was not available,
only 150 selected kusum trees in coupe
‘D’ were inoculated during the months of
December, 1996 and February 1997, with
370 kg broodlac procured from the
Institute and market. During this period,
200 trees under coupe ‘B’ were also
pruned for future inoculation. Spraying
of insecticides was done as per schedule
and crop was developing satisfactorily.

Lac insect Broodlac source No. of trees Qty(Kg)
inoculated
Kusmi early ILRI 90 210
Kusmi late Jhalda 30 80
Kusmi late ILRI 30 80
Financial Report
Fund received from ICAR Rs 6,70,000
Short term deposit Rs 5,00,000
Working capital Total Rs 1,70,000
Expenditure (Rs)
Non:recurring
Synthetic net, Secateur 2,415
Recurring
1) Operational:
Broodlac 370 kg 17,700
Insecticides 1,430
Labour 3,300
P.O.L. 2,203
ii) T.A. 2,368
iii) Miscellaneous 1,164
Total 28,165
Grand Total Rs 30,580
Income
Value of phunki sticklac (unsold) 147 kg: Rs 6,500
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PUBLICATIONS

Research Papers

Bhattacharya, A., Mishra, Y.D., Naqvi A.H.
and Sen, A.K.(1995) Attraction of some
insects associated with lac towards
various coloured lights, J. Insect Sci.,
8(2) : 205-206

Bhattacharya, A., Sharma, K. Krishan, Sushil,
S.N., Jaiswal, A K., and Mishra, Y.D. (1996)
Paecilomyces sp. on lac insect predator,
Insect Environ., 2(2): 57-58

Bhattacharya, A. , Mishra, Y.D., Choudhary,

S.G. and Sushil, S.N. (1996)
Compatibility of some safer
insecticides for control of

lepidopterous predators of Indian lac
insect, Insect Environ., 2(3)
75-76

Jaiswal, A.K., Sharma, K.K., Bhattacharya,
A., Sushil, S.N. and Mishra, Y.D. (1996)
Exploring kairomonal activity in lac
insect, Kerria lacca (Kerr) against its
predator, Eublemma amabilis Moore,
Ent. Res. 20 (4) : 349 - 353

Kumar, P. Srivastava, S.C. (1996) Record
of Flemingia stricta as alac host, Indian
Forester, 122 (8) : 765 - 766

Mishra, Y.D., Bhattacharya, A., Singh, B.P.
and Agarwal, S.C. (1996) Occurrence of
trivoltine lac insects on Samanea
saman (Jacq.) in coastal West Bengal,
Insect Environ., 2(2) : 54 - 55

Sarkar, P.C. and Agarwal, S.C. (1995)
Chemical and biochemical aspects of
lac, J. Insect. Sci., 8(2):119

Sarkar, P.C. and Agarwal, S.C. (1995)
Derivatisation of butolic acid-synthesis

of 2-hydroxy propyl-6(2-methyl
ethylene dioxalane) tetradecanoate, J.
Proc. Natl. Acad. Sci. (Allahabad), 65A
(IV): 469

Singh, B.P. and Kumar, P. (1996) Growth
analysis in Moghania macrophylla
(willd) OKize in the nursery, Indian
Forester, 122 (9) : 843-846

Papers Presented in Seminars

Agarwal, S.C. and Ramani, R.(1996) An
Overview of economic upliftment
through tribal women development in
Chotanagpur and adjoining areas,
especially in lac-related activities, in
National Workshop on ‘Enhancing
employment opportunities for rural
women, May 28-29 at Central Institute
of Agricultural Engineering, Bhopal.

Agarwal S.C., Jaiswal, AK. and Sharma,
K.K. (1996) Lac and lac insect -
problems and prospects in Applied
Zoological Research Association
Conference at Cuttack, 27-29
December.

Agarwal, S.C. (1997) Applications of eco-
friendly natural dye to textiles - Lac dye,
its industrial perspective in the National
Seminar on ‘Eco-friendly pathways to
textile finishing and Agro-waste
utilisation’, at Bombay, on 1st March.

Agarwal, S.C. and Ramani, R.(1996)
Resource generation through
technology transfer relating to lac
culture, processing and products, in the
14th meeting of ICAR Regional
Committee No. IV, Patna, Nov. 8-9.
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Banerjee, R.K.(1996) An update of lac
processing technology, in the National
Seminar, ‘Lac Industry - Challenges and
Solutions,’ 14 - 15 June at ILRI, Ranchi.

Mishra, Y.D., Choudhary, S.G., Singh, B.P.,
Mishra, R.C., Nagvi, A.H. and Kumar,
P. (1996) Advances in Lac Production
Technologies, in the National Seminar,
‘Lac Industry - Challenges and
Solutions,’ 14 - 15 June at ILRI, Ranchi.

Ramani, R, Jaiswal, A.K., Sharma, K.K. and
Rayudu, B.S.(1996) A Review of transfer
of technology programmes of ILRI on
lac cultivation, in the National Seminar,
‘Lac Industry - Challenges and
Solutions,’ 14 - 15 June at ILRI, Ranchi.

Ramani, R., Dasgupta, A.K. and Singh,
R.(1996) Transfer of technology
programmes of ILRI on lac utilization,
in the National Seminar, ‘Lac Industry
- Challenges and Solutions,’ 14 - 15 June
at ILRI, Ranchi.

Saha, S:K. and Jaiswal, A.K.(1996)
Modelling and forecasting in lac, in the
National Seminar, ‘Lac Industry -
Challenges and Solutions,’ 14 - 15 June
at ILRI, Ranchi.

Saha, S.K., Goswami, D.N. and Srivastava,
. B.C.(1996) Technology for the lac
product sector, in the National Seminar,
‘Lac Industry - Challenges' and
Solutions,’ 14 - 15 June at ILRI, Ranchi.

Pamphlets, Booklets etc., Published
by the Institute

o ‘Lakh utpadan ki adhunik tareeke - (a
book in Hindi) A digest of the talks
delivered during second ‘Radio Krishi
Pathshala’ on lac, broadcast by A.LR.,
Ranchi (64 pp)

e Unnat vidhi se lakh ki kheti (a booklet
in Hindi) - compiled by A K. Jaiswal, S.K.
Saha and S.N. Sushil (16 pp)

e A schedule for tests at LLR.I testing
laboratory (a booklet, 8 pp)

e Package of practices for lac cultivation
on mixed plantation of bhalia and
galwang - by P.Kumar, B.P. Singh and
S.C. Srivastava (a booklet, 8 pp)

e Quick-drying shellac based insulating
varnishes - compiled by D.N. Goswami
(a folder, 4 pp)

e Aleuritic acid - compiled by R.N. Majee,
I. Rajendran, S.C. Agarwal and
R. Ramani (a folder, 4 pp)

e LL.R.I Training Prospectus 1997 (a
folder, 4 pp)

e Bharatiya lakh anusandhan - kisanon
ki sewa mein (Revised edition) -
compiled by A.K. Jaiswal, K.X. Sharma
and R. Ramani (a folder, 4 pp)

Patents

Applied for provisional patents on the
following :

* ‘Slow - release lac based pesticidal
formulation for the control of
cockroach (B.germanica), B.C.
Srivastava and A.K. Jaiswal

‘Anti-tracking air-drying type shellac
based insulating varnish, D.N. Goswami

o

Popular Articles

Jaipuriar, S.K., ‘Lakh keet palne ki
haveentam takneek’ in Aaryavart, 28
Dec., 1996 '

Singh, B.P., ‘Eaise kare jharidar
poudhe mein lakh ki kheti’ in Aar;yavart,
28 Dec., 1996



TRANSFER OF TECHNOLOGY

Training

The Division of Transfer of
Technology conducts short - and long-
term training programmes on lac culture,
processing and products based on lac
with the active co-operation of other
Divisions and Sections of the institute.

The institute conducts certificate
course on Improved Methods of Lac
Cultivation (6 months). One person
successfully completed the course during
April-Sept. 1996 session. In order to bring
about an improvement in the
participation in the above course, it was
revised and the period reduced to three
months. During Oct. -Dec. 1996 session,
five unemployed youths successfully
completed the course.

The institute also conducts one-day
and one-week training programmes on
lac, with special emphasis on lac culture.

Launching of training
programme for lac
growers of Bihar and
West Bengal at the
Institute, under the
sponsorship of Trifed,
Ranchi

These programmes mainly aim at
educating the lac cultivators and others
on the improved lac cultivation
techniques. A summary of the above
programmes conducted during the period
is furnished in Table 1. The number of
participants in the one-day and one-week
programmes was 43 and 16 percent
higher than the previous year,
respectively.-

Keeping in mind the demand from
the farmers for "On-farm training,” a
number training camps on lac culture
were organised in association with
various NGO's as given in Table 2.

As a part of the Entrepreneurs’
Development Programme for lac,
demonstrations were arranged for
preparation of aleuritic acid, dewaxed
bleached lac and shellac gasket

compound to various entrepreneurs
(Table 3).
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Table 1 Details of one-day and on-week training programines related to lac culture
conducted during 1996-97

Programme Period Beneficiary Sponsoring No. of
organisation participants
Lac culture and 15-20.4.96 Farmers Kerra Gramin 3
other aspects Vikas Sangathan, Karra
17-22.6.96 Farmers Trifed, Ranchi 35
24-29.6.96 Farmers -do- 23
-do - Farmers Biscolamf, Ranchi 12
-do - Farmers Private 2
11-16.11.96 Farmers XSS, Ranchi 30
2-7.12.96 Farmers XISS, Ranchi 38
10-15.2.97 Farmers XISS, Ranchi 22
10-15.2.97 Farmers Private 5
Total 170
Collaborative 26.4.96 Farmers Divyayan KVK, Ranchi 40
orientation 18.7.96 -do- - do - 40
programme 6.9.96 -do- -do - 50
on lac 25.10.96 -do - -do - 48
1.2.97 -do - -do - 40
20.3.97 -do - -do - 45
11.10.96 -do - KVK, RK. Mission 50
Kalyani, West Bengal
6.1.97 -do- Society of Rural 11
Industrialisation, Ranchi
15.1.97 -do - Forest Department 45
(West) Ranchi
30.1.97 - do - - do - 30
7.11.96 -do- Birsa Agricultural 40
o University, Ranchi
6.9.96 Students Ranchi Women's 5V
College, Ranchi
8.10.96 Students Xavier Institute of : 64
s Social Service, Ranchi
a Total 560

Exposure . - 1996-97 Farmers

;  Different organisations 1362
programme on lac
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Table 2 Details of on-farm training conducted by the institute

Village Block Collaborating IR NE No. of Farmers -
organisation B participated
Vijaygiri Tamar XisS, Ranchi #3 ) i 49
Dolda Murhu XISS, Ranchi : 103
Sarwada Murhu XISS, Ranchi 2 ) 50
Kocho Silli Indian Aluminium Company, 54
Chotamuri
Bisaria Silli Indian Aluminium Company, 34
Chotamuri
Belgaon Gumla Sunita Kala Kendra, 47
Gumla
Basudeocona Raidih Sunita Kala Kendra, 59
Gumla
Total 396

Table 3 Details of entrepreneur development programme on lac-based processes/
products during 1996-97

Process/Product No. trained Beneficiary Period

Aleuritic Acid 4 Mr. Vivek Chokhany, 10-26 July
Calcutta
Mr. Rajeev Kr. Saw, 7-24 August
Ranchi 2
Mr. Raj Kr. Gupta -do -
Raipur
Mr. Sandip agarwal, -do -
Purulia

Shellac Gasket Compound 1 Mr. Vivek Chokhany, 16-24 July
Calcutta

Dewaxed Bleached Lac 2 Mr. Rajeev Kr. Saw, 23 June - 3 Aug. '96
Ranchi
Mr. Amit Kr. Jayaswal 18 Sep. - 5 Oct. '96

Raipur
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Technical Information Services

Technical informations, in respect of
lac culture, lac process/product and other
general information related to lac were
provided to interested persons including
the lac growers/entrepreneurs/ other
agencies. More than 100 querries were
attended to during the period. Lac culture
samples received from lac growers and
other organisations were examined for

-forecasting the time of crawler emergence
and causes of lac insect mortality.

Exhibition, Kisan Mela etc.

The Institute regularly participated
in various regional and national

Agrotech 96 Exhibition at Patna

Hon. Minister for Agriculture

Shri Chaturanan Mishra addressing the
audience

A view of the stall on lac put up by the
institute (below)

exhibitions and Kisan Melas by putting up
stall depicting lac culture, processing and
utilization as well as technologies
available and the training programme of
the Institute (Table 4).

Farmer Adoption

A farmer, Shri Raj Kumar Sahu of
Jiravar village, Ormanjhi Block, Ranchi
district was adopted for economic
upliftment through lac cultivation. The
adopted farmer, despite possessing a
good number of palas trees had no prior
experience or knowledge of lac cultivation
techniques. After giving him training on
lac cultivation techniques, a field
demonstration of lac culture was



ILRI Ann. Rep. 1996-97

51

arranged on his palas trees. To start with,
about 195 palas trees were inoculated in
October, with rangeeni broodlac
provided by the institute, to raise the
baisakhi 1996-97 crop. The inoculation
operations and subsequent phunki
removal, pest control measures were
carried out under the technical guidance
of the institute. The crop was
progressing well till the period under
report. With this demons-tration,—'lac

culture has been introduced in the:

locality. Further survey was taken up

around this village for extending the TOT
programmes in future.

Participation in 'Kisan Goshthi' etc.

Information dissemination on lac
culture and lac-based cottage industry was
done through lectures and an interaction
session at a training camp (24-26 Feb.,
1997) organised by IFFCO, Jamshedpur for
40 farmers of East and West Sirighbum
districts of Bihar. Experts of the institute
also participa_lted, on two occasions, in the

Table 4 Details of participation in exhibitions and Kisan Melas

Exhibition/ Date Organiser Location
Kisan Mela
Exhibition- 4.10.96 Xavier Institute Vijaygiri, Tamar block
Trng. Camp of Social Service Ranchi dist.
Ranchi
-do - 10-11.10.96 -do - Dolda, Murhu block
Ranchi dist.
-do- -do - - do - Sarwada, Murhu block
Ranchi dist.
Indian International Trade 14-25.11.96 Trade Fair Pragati Maidan,
Fair (Bihar Pavilion) Authority of New Delhi
India, New Delhi
Agro-Tech '96 18-27.12.96 IFFCO, Gandhi Maidan,
New Delhi Patna, Bihar
Exhibition-cum 22.1.97 Indian Aluminium Kocho and Bisaria,
Training Camp Company Ltd., Silli block,
Chotamuri Ranchi dist.
Rural Exhibition 29.1.97 Canara Bank, Kamre Kamre, Ranchi
Branch, Ranchi
Annual Dis)yayan 6-7.2.97 Divyayan Krishi Demonstration
Kisan Mela 1997 Vigyan Kendra, Farm, Getalsud,
Morabadi, Ranchi. Angara block,
Ranchi dist.
Agri-Tech '97 12-15.3.97 The Bengal Chamber St. Paul's
of Commerce and Cathedral Grounds,
Industry in collaboration ~ Calcutta

with Govt. of West Bengal
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Lac expert informing the farmers about lac culture on akashmani

quality broodlac for
raising kusmi lac crop
in their area. Follow up
action was taken to
evaluate the early
kusmi variety. A team
of experts visited the
Fatehpur village and
assessed the lac crop
raised from broodlac
supplied by the
institute and advised
them about the ways of
utilizing this kysmi
variety.

at the workshop organised by the Forest Dept. at Gumla (Bihar)

'Kisan Goshthis' organised during the
Annual 'Kisan Melas' by Divyayan KVK,
Ranchi and replied to querries of
cultivators, regarding lac culture.

Experts from this institute delivered
lectures on "Improved methods of lac culti-
vation" at a workshop on 'Forest
Conservation and Forest Produce' held on
27.2.97 at Gumla. The workshop was
attended by about 250 participants
including lac cultivators and per-sonnel of
Forest Department.

Field Demonstration

Two field demonstrations of pruning
of palas trees of lac culture were
organised at Kocho and Bisaria villages
of Silli block, as a part of long term
extension programme. Sixty-three
farmers benefited from this programme.

On behalf of BISCOLAMF, Ranchi, 42
farmers belonging to Hardag, Kalamati
and Fatehpur villages were supplied with

Survey of Lac Growing Areas

As a part of the survey programme
for status of lac cultivation and
potentials including socio-economic
aspects, two post graduate students, Mr.
Dhiraj K. Horo and Mr. Anthoni Bakhla
of XISS, Ranchi were imparted
organisational training on lac at the
institute. They carried out a socio-
economic survey of four villages in
Murhu block in June '96. Thirty house-
holds were selected at random from each
village. The data collected by them are
being analysed.

The salient findings of the survey
of Otong-ora village are summarised
below:

Availability of host trees: The
number of lac host trees available per
household is 192 and the level of their
exploitation is 37.4%. Of these, the break-
up of only major hosts palas, ber and
kusum is 86, 13 and 1% respectively.



ILRI Ann. Rep. 1996-97

53

Degree of exploitation : The survey
revealed that 100% of ber trees, 37% of
the palas trees are being exploited for lac
culture. The exploitation of kusum and
pipal trees is 7 and 77% respectively.

Income from lac culture: The average
income per household from lac is Rs
10,500 per annum (1995). The relative
contribution of lac derived from the
exploited hosts is as follows :

Ber 53.2%
Palas 34.1%
Pipal 11.5%
Kusum 1.1%

The programme was executed under
the Summer Placement Programme of
Faculty of Rural Development, XISS,
Ranchi for its students.

Linkages

The institute is in the process of
establishing linkages with a number of
organisations for taking up programmes

Distribution of brood
lac to farmers under
the sponsorship of
BISCOLAMEF, Ranchi

to strengthen lac production and
industry. A programme is being finalised
for integrated rural development,
incorporating lac culture, in a cluster of
villages in collaboration with XISS, Ranchi.
Similarly, linkages are being established
with other agencies like Indalco,
Chotamuri; Sunita Kala Kendra, Gumla
and Small Industries Development Bank
of India, Patna for various extension
activities.

Publicity through Mass Media

Popularization of lac culture
technique was also done through mass
media. The radio talks delivered by the
experts of the institute in the Kheti bari
programme of at AIR, Ranchi have been
furnished in Table 5.

Contest on the Radio Krishi
Pathshala Programme

A contest was organised by AIR,
Ranchi to listners of the second 'Radio
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Krishi Pathshala Programme' on lac,
held during 4.10-27.12.95. A special
prize distribution function was
organised at the Institute on May 5, 1996
for the winners of the competition. Dr
R. S. Paroda, Director-general, ICAR gave
away the prizes to the winners. Prof.

Gajendra Singh, DDG (Engg.) was also
present on the occasion. A digest of
various talks delivered during the above
radio programme was compiled by the
institute in the form of a book and
released by DG on the occasion. A copy
of the book and a certificate were sent

.4 H2 1996

Dr Paroda giving away
the prizes, at the
ceremony as

Shri A. B. Pandey,
Station Director (Offg.),
AIR, Ranchi and Prof.
Gajendra Singh, DDG
(Engg.) looking on

Dr R.S. Paroda,
Director-General,
ICAR and Secretary,
DARE addressing the
audience on the .
occasion of prize
distribution ceremony
of the second Radio
Krishi Pathsala
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to all the participants of the
competition.

Various activities and functions of
the institute were given wide publicity
through local and regional news papers
regularly to create mass awareness among
the public about the role of the Institute.
During the period, news items were
published in different newspapers, on the
Institute's activities.

Extension Literature

A number of publicity materials in
the form of book, booklets and folders
were prepared and published. These were:

® Unnat vidhi se lakh ki kheti - a booklet

in Hindi.
Lakh utpadan ke adhunik tareeke - a
booklet in Hindi

Schedule for Tests at ILRI Testing
Laboratory - a booklet

Package of practices for kusmi lac
cultivation on mixed plantation of
bhalia and galwang - a booklet

Aleuritic acid - a folder

Quick-drying Shellac-based:-Insulating
varnish - a folder

ILRI Training Prospectus - a folder

Bharatiya Lakh Anusandhan Sansthan
- Kisanon ki sewa mein (revised) - a
folder.

Table 5 Radio talks delivered by the experts of the institute under the Kheti Bari

programme of AIR, Ranchi

Topic

e Lakh keet palan - Adhunik evam unnat tareeke

e Lakh Anusandhan Sansthan, Namkum, Ranchi
ki upalabdhiyan

e Lakh utpadakon ko sarkar ki ore se milne vali
suvidhayen

o Lakh keet palan ke adhunik tareeke apnayen
our adhik labh lein

o Jharkhand mein lah udyog

e Lah utpadan ke vaigyanik evam adhunik tareeke

e Lakh keet palakon ko sarkar se samay samay
par milne vali suvidhayen

o Lakh keet palan ke poshak vriksha evam unki
dekh rekh

Date of Broadcast Speaker
21.4.96 Dr A. K. Jaiswal
24.8.96 Dr S. C. Agarwal
14.9.96 Sri R. Ramani
12.10.96 Dr A. K. Jaiswal’
11.11.96 Dr S. C. Agarwal
11.1.97 Dr S. C. Agarwal
22.3.97 Sri R. Ramani
29.3.97 Dr A. K. Jaiswal




MISCELLANEA

IMPORTANT COMMITTEES

Research Advisory Committee

The Research Advisory Committee of
the Institute, which was constituted in
January, 1995 to suggest research
programme based on National and Global
context, in the thrust areas to review the
research achievement of the Institute and
to see that these are consistent with the
mandate of the Institute. The third
meeting of the RAC was held on 26-27th
February, 1997.

The members of the committee are
as follows

Dr AV Rama Rao Chairman
Director, AV Rama Rao
Research Foundation,

Abra House, Hyderabad

Dr S.C. Agarwal
Director, ILRI, Ranchi

Dr R.P. Kachru

ADG (PE)

ICAR, New Delhi

Dr S.C. Pakrashi
Ex-Director, IICB,
Calcutta -

Dr R. M. Singh

Prof., Dept. of Genetics
& Plant Breeding, BHU,
Varanasi

Sri Roshan Lal Sharma
Director, M/s Tajna
Shellac Pvt.Ltd.,
Khunti, Ranchi

Member

Member

Member

Member

Member

Dr Ashok Kumar Singh Member
AF-1 (C-5) Imlak Colony 11,

Madesar, Varanasi

Sri Shamsher Singh Member
Verka, 94 The Mall,

Amritsar, Punjab

Dr S. K. Saha Member -
Pr. Scientist & Head, Secretary

LP & PD Div., ILRI,
Ranchi

Staff Research Council

Staff Research Council of the
Institute was constituted following the
guidelines received from the Council.
The SRC meeting was held on 4-5
February, 1997 to review the progress
and programme of various research
projects.

Institute Management Committee

The 23rd meeting of Management
Committee of ILRI was held on 28th
November, 1996. The meeting was chaired
by Dr S. C. Agarwal, Director and was
attended by Dr R. P. Kachru, ADG, Sri S.
S. Verka, Dr M. S. Haque, Director
(Research), BAU, Ranchi, Dr S. K. Saha,
Head Division of LP&PD, Dr A.
Bhattacharya, Sr. Sc., Dr K. M. Prasad, Sr.
Sc., Dr N. Prasad, Sr. Sc., Sri G. P. Sharma,
F & AO, CIFR], Barrackpore and Sri Rajeev
Lal, AO.



RAC members discussing with the farmers about the extension activities
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SEMINAR, SYMPOSIUM ETC.

Organised by the Institute

National Seminar on Lac Industry-
Challenges and Solutions

The Institute organised a National
Seminar on 14-15 June, 1996 for bringing
together, all concerned with lac to
critically analyse the challenges of Indian
Lac Industry and to work out an action
plan for facing them. The theme of this
seminar was “Role of lac in rural
upliftment and entrepreneurs
development” reflecting the ultimate
thrust of the final policy. The two day
seminar was organised at ILRI and
attended by 120 delegates, which
included farmers, industrialists,
managers, policy makers, administrators,
researchers, academicians, extension
personnel and media persons from lac-
based industries, ILRI, BISCOLAMEF,
TRIFED, KRIBHCO, SEPC, IFP, ZSI, XISS,
Forest departments, BIT and other
organisations. An industrial display of lac
and lac products was also organised on
this occasion. The seminar was co-
sponsored by M/s BISCOLAMF, Ranchi
and patronised by M/s Shellac Exports
Association, Khunti (Murhu) and M/s
Gupta Brothers, Bundu.

The seminar was inaugurated by
Mr D. S. Mukhopadhaya, Regional
Development Commissioner, Ranchi as
the chief guest. Dr S.C. Agarwal, Director,
ILRI presented an overview of the lac
industry, covering all aspects, in his
inaugural address. Mr Sudhir Tripathi,

Registrar Co-operative Societies, Bihar
gave a keynote address. Two booklets,
viz., “Package of practices for kusmi lac
cultivation on mixed plantation of bhalia
and galwang” and “Unnat vidhi se lakh ki
kheti” were also released on this occasion.
Dr D.K. Banerjee, Ex-MD, BISCOLAMF,
Ranchi, Mr R.K. Chaturvedi, M.D.,
BISCOLAMF, Ranchi, Mr B. Sahu, Member,
Board of Governors, BISCOLAMF and Mr
Roshan Lal Sharma, Tajna Shellac Factory,
Khunti also addressed the seminar.
Sixteen papers, on different aspects of lac
were presented during the Technical
Sessions I-IV. Open house discussion was
held for the preparation of policy paper
after elaborate deliberations, the
recommendations were finalised. Sri B.
Kapthuama, Director-General, Shrikrishna
Administrative Institute, Ranchi chaired
the concluding session to prepare the
recommendations. At the end Sri R.
Ramani, Convener and Head, Division of
Transfer of Technology, ILRI proposed a
vote of thanks.

The recommendations emerging out
of the seminar have been sent to relevant
organisations/departments/industries
for follow-up action. The proceedings of
this seminar has been published for
circulation.

Objectives of the Seminar

* To identify the major problems
facing lac industry today which need
immediate attention and suggest
solutions
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* To evolve long-term future strategies
for lac in the light of changing
economic scenario and global demand

* To develop a protocol for establishing
linkages between research organisations,
GO’s, NGO’s, industry, cultivators and
financing organisations for developing
a stronger platform for lac industry

* To establish a centre of excellence in
the country to provide information
related to lac, covering all aspects.

* To prepare a policy paper on lac.

Technical Sessions

14.06.96

Session I : Lac cultivation : Problems,
Technology Development and
TOT aspects

Chairman : Dr RK. Varshney, Addl.
Director, ZSI, Calcutta

Rapporteurs : Dr K.K. Sharma & Dr S.
Ghosal

Papers :

* Entomological research on lac outside
ILRI in last two decades - Dr R.K.
Varshney

* An up-to-date list of the lac insects of
the world - Dr R.K. Varshney

* Advances in lac production
technologies - Mr Y.D. Mishra et al.

* Transfer of technology programmes of
ILRI on lac cultivation - Mr R. Ramani
et al.

* Problems and prospect of lac
cultivation using pigeon pea (Cajanus
cajan) - Dr K.C. Mitra & T.K. Das.

Session II : Crop forecasting, marketing
and financial aspects of
lac cultivation

Chairman : Dr D.K. Banerjee, Ex-MD,
BISCOLAMF, Ranchi

Rapporteurs : Dr AK. Jaiswal & Dr B.S.
Rayudu

Papers :

* The insecticide Thiodan (endosulfan) -
A panacea in lac cultivation - Dr C.P.
Malhotra

* Modelling and forecasting in lac - Dr
AXK. Jaiswal

Lac growers : Experience from the field
- Fr. Beny Ekka

What does the future hold for lac - Dr
D.K. Banerjee

*

>

* Role of cooperatives in lac marketing -
Mr R.K. Chaturvedi

15.06.1996

Session III & IV : Processing and product
development: Problems,
technology development, TOT
to industries, marketing and
financial aspects, quality
control and consultancy

Chairman : Dr S.C. Agarwal, Director,
ILRI & Dr S.P. Basu, Prof.,
BIT, Mesra, Ranchi

Rapporteurs' : Dr D.N. Goswami & Mr
V.K. Rao

Papers :

* Anupdate of lac processing technology
- Mr R.K. Banerjee
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* Technology for the lac product sector
- Dr SK. Saha et al.

* Development of shellac as rocket fuel
- Dr N.L. Munjal

* Preliminary studies on the antibacterial
activity of lacdye - Dr S.P. Basu et al.

* Transfer of technology programmes of
ILRIonlac utilisation - Mr R. Ramani
et al.

* Dyeing of cotton with lac dye - Mr S.
Saxena et al.

Session V : Open house discussion for
preparation of policy paper

Chairman : Dr SK. Saha, Head, LP &
PD Div.,ILRI
Rapporteurs : Dr N. Prasad & Dr S.N.
Sushil
Session VI Presentation of
recommendations and
valedictory address
Chairman : Sri. B. Kapthuama,

Diréctor General, Admn.
Training Institute, Ranchi

: Dr S.C. Agarwal, Director,
ILRI

: Mr R. Ramani & Dr K.K.
Sharma

Vote of Thanks: Mr R. Ramani, Convener

Co-Chairman

Rapporteurs

Recommendations of the Seminar

RESEARCH AND DEVELOPMENT

Research on climatic and altitudinal
zones for lac cultivation be conducted.

Research on lac insects of trivoltine race,
those producing lesser colour resin and

use of bushy hosts with other hosts be
advanced.

A collection of living as well as dead
lac insects be developed and maintained
at ILRIL.

A comparative study may be taken
up on the quality of bleached lac from
Thai and Indian lac.

Use of shellac in aerospace,
pharmaceuticals and defence may be
explored.

PROMOTION AND TRANSFER OF
TECHNOLOGY

Extension programmes, through
various media, should be intensified for
promoting lac cultivation among the
farmers, -especially, tribals, in
collaboration with GO’s/NGO’s etc.

The book : ‘Lac cultivation in India’,’
Chemistry of Lac’ and ‘Uses of Lac’ be
updated and revised.

Colleges and Universities be involved
to include lac culture in their syllabi.

Information regarding price, time
and availability of broodlac and sticklac
should be provided to the users through
mass media.

Modalities of TOT activities of the
institute should be given wider publicity.

Annual meeting should be
conducted inviting all the organisations
involved in lac for better coordination
and cooperation.

A Quarterly newsletter may be
published covering information on lac
from all organisations.
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Study on impact analysis of various
training programme of ILRI should be
conducted.

Lac industries should adopt villages
for demonstration of improved methods
of lac cultivation in collaboration with
ILRI.

LAC PRODUCTION

Forest departments of various
States and Union territories should be
motivated to reintroduce lac culture in
their forest zones.

Lac crop forecasting should be taken
up on larger scale based on the findings
of ILRI.

INDUSTRY

The LAMPS should take up the
processing of sticklac. through small
processing units.

Suitable steps should be taken with
the concerned efforts of all agencies
related to lac to assure stable price,
assured quality and steady supply to,
especially, foreign buyers.

Lac industries should take up cost-
reduction exercise through better
management and modernisation
including prevention of processing losses.

Number of lac grades (refined, semi-
refined) should be reduced to a minimum
number, based on user requirements.

MARKETING AND FINANCE

TRIFED should take more active role
in lac production and marketing sector

and ensure reasonable price for lac
growers.

Before arrival of the sticklac in the
market, on the basis of forecast by ILRI,
representative of TRIFED, BISCOLAMEF,
ILR], growers and lac industries may fix a
‘minimum support price’ for sticklac,
valid for one year.

Credit flow from banking and other
financing sector to the lac growers should
be increased with appropriate steps for
creating awareness among the growers.

Steps must be taken to increase the
domestic consumption of lac.

The institute should take up the
problem of marketing of lac dye.

HRD AND POLICY

Collaboration and interaction of ILRI
with organizations/departments in India/
abroad be encouraged. ILRI staff be also
sent abroad and to other Indian Labs.

Proper environment should be
created in lac cultivation sector to build
up confidence and for involvement of lac
growers, especially tribals.

Inter-state restriction on movements
of lac/broodlac must be lifted.

Felling of lac host trees should be
prevented through legal restrictions.

Revival of broodlac farms should be
taken up with the help of forest
department/state Govt. and other
agencies under guidance of ILRIL.

Lac grower should be provided with
incentives and subsidies for lac cultivation.



Lac Industry - Challenges and Solutions

14-15 JUNE

AT 14-15 June, 1996
ESEARCH INSTITUTE, RANCHI

et o L Y Shri D.S. Mukhopadhyay, LA.S., RDC,

Ranchi delivering his address at the
inaugural ceremony
(Left to right : Shri R. K. Chaturvedi,
MD, Biscolamf; Shri Sudhir Tripathi,
| LA.S.; Shri D. S. Mukhopadhyay;

Y| Dr 8. C. Agarwal, Director, ILRI)

Delegates of the seminar

Scientist presenting his paper at a
technical session

Shri B. Kapthuama, Director-General,
Shri Krishna Administrative Training
Institute at the concluding session
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Clear policy must be formulated for
environmental pollution control of lac
processing units.

NCDC & Central registrar should be
asked to form a multistate cooperative
society for marketing of lac.

Incentive should be provided for
value-added products from lac.

A reasonable share of profit earned
through lac should be contributed for R
& D in order to enhance investiment in this
sector.

The ILRI should be developed as a
national centre of excellence on lac for
providing all kinds of information.

Attended by Dr S.C. Agarwal, Director

e National Seminar on “Eco-friendly
Pathways to textile finishing and Agro-
waste utilisation” held at Bombay on
1st March, 1997 organised by CIRCOT,
Bombay.

e One day workshop on “Patent
Awareness” held at Patna on 20th
December, 1996 organised by Bihar
Council of Science and Technology,

Patna.

e National Workshop on “Enhancing
Employment opportunities for rural
women” held at CIAE, Bhopal on 28-
29th May, 1996.

e Seminar at State Bank of India, Staff
Training Centre on Bankable Projects/
Schemes on 6.11.96.

Attended by Scientists

e Dr B.P. Singh and Dr S.K. Jaipuriar,
Senior Scientists of the Lac Production
Division attended “ Special Executive
Development Programme Training
under Advance Course on
Management of Human Resources for
Research at NAARM, Hyderabad during
18-30 November, 1996.

e Dr A. Jaiswal Scientist (Sr. Scale) of
TOT Division attended Applied
Zoological Research Association
conference held at Hotel Ashok,
Cuttack on 27-29th December, 1996.
The theme of the conference was
“Applied Zoological Research for Food
Production and Environmental Safety.”
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TECHNICAL SERVICES

Library and Documentation Centre

The Centre houses a comprehensive
collection of books, journals, reports and
patent documents in the field of lac
entomology, chemistry and cultivation. Its
objective is collection, storage and
dissemination of information as well as
to maintain liaison with other national/
international organisations for exchange
of information.

The library caters to the information
needs of the scientists of the Institute and
anumber of research scholars from other
academic institutions such as B.I.T. Mesra,
Ranchi University, Ranchi, LI.T.
Kharagpur, NML & R.LT. Jamshedpur,
Universities of Patna, B.R. Ambedkar and
Magadh.

Library Resources Development

The centre has the following
holdings

Document Additions during Total
1996-97
Books/Bound vols. 817 23233
Annual Reports 204 2965
Reprints/Photocopies etc. 11 271
Bulletins, Res. Notes etc. 0 501

A sum of Rs 10.00 lakhs was spent
on the procurement of the books,
journals, microdocuments etc. during the
period. Purchase of books/periodicals
was made on the basis of G.0.C., New
Delhi and ICAR guidlines. Most of the
books/journals were procured from the
publishers directly.

Library continued to maintain
exchange of ILRI publications with many
scientific institutions/libraries. of the
world.

Details of library acquisitions

Particulars National International
No. of journals subscribed 70 32

No. of journals obtained 52 27

in exchange/gratis

No. of Research Institutions 127 17

on mailing list (exchange)

National Union Catalogue

Library continued to be a
contributing member of NUCSSI (National
Union Catalogue of Scientific Services in
India), a project, sponsored by the
INSDOC, New Delhi.

To improve upon the existing
services, a project proposal has been
finalised towards computerisation of the
centre and to establish bibliographical
inhouse database on lac and shellac in the
ninth 5 year plan. The centre aims to be
the national centre in the first phase and
the information database will be made
accessible globally through internet
homepage in future.

Computerization of the Library Services

Efforts are being made to procure
the necessary hardware and software for
computerisation of library services. In the
first phase installation of CD-ROM drive
alongwith an efficient Computer for
scanning of AGRIS and AGRICOLA
database will be taken up.
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Reprography Services

A total of 10997 page xerox copies
were prepared. A sum of Rs 2761 has been
received against bill for the charges from
the external readers. The section also
provided lamination facilities for official
work of Institute as well as for private
work on payment basis.

Director’s Cell

The Cell continued to provide
services for the research activities of the
Institute. Meetings of the Research
Advisory Committee and Staff Research
Council were convened for reviewing the
progress of ongoing research projects and
to examine the new research projects to
be undertaken. Research Project Files for
ongoing projects were maintained.

Material for various technical
reports, including monthly report for the
Cabinet, quarterly report on Annual
Action Plan, DARE report and research
highlights of ICAR were collected,
compiled for onward transmission to the
Council. Information on various matters/
activities related to the Institute were also
supplied to a number of organisations on
request. A Perspective Plan document of
the Institute for the next 25 years was also
compiled. The Cell also processed the
research papers submitted for forwardal
to scientific and popular journals.

Agricultural Research Information System
(ARIS) Cell

An ARIS Cell was created in the
Institute to house the local area network
equipment and computers connecting all

important offices including library.
Creation of LAN is in progress and it has
been designed ultimately to provide
connectivity to the Desk Top of each
scientist. Presently ARIS Cell is also
connected with National Informatics
Centre network through VSAT for
Electronic Mail facilities.

Farm Unit

During the period under report the
following activites were undertaken :

Management and upkeep of farm
plantation including maintenance of
roads, paths, channels, hedges and
fencing were carried out. Hoeing, weeding
and mulching operations were also
carried out to the young lac host plants
in different plots, unwanted and
obnoxious weeds like Lantana camera
Stachyfarpheta indica were uprooted
from the khair, palas, ber plots manualy
and from the kusum, putri, ber and
sandan plots through frequent ploughing
and turning over the soil between rows
of lac host plants by tractor.

Necessary arrangement for security
of farm, ploughing of experimental plots,
transportation and irrigation works were
arranged.

Seedlings of various species of lac
host plants namely, kusum, ber, galwang
and bhalia were raised in polythene bags
and nursery beds for filling up the vacant
space in respective plots, utilization in
research experiments and distribution
among the farmers/trainees.

Ploughing work were also done to
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multiply foliage ornamental plants and
roses. Seedlings of 25 varieties of seasonal
flowers were also raised for planting
under land scape unit.

For beautifying the landscaping area,
seasonal flowers, shrubs and ornamental
foliage plants were planted at different
places in the institute. Rose plants were
also planted in nursery area. Various
operations like weeding, hoeing, spraying,
spot irrigation, FYM and fertilizer
application were carried out for proper
maintenance of land-scaping area.

Farm Development Activities

* The low lying area was developed after
making rises in plot no. 16.

*  Planting of 400 Acacia auriculiformis
(Akashmani), 130 kusum, 408 ber, 700
palas and 500 khair seedlings was
carried out in different plots under gap
filling programme.

*

Obonoxious weeds were eradicated
from the different plots, 75 nos. of dry
and diseased unwanted trees and
bushes were uprooted to improve the
condition of plantation.

*  Broodlac of kusmi and rangeeni was
inoculated in kusum, ber and palas in
model demonstration plots.

* Numbering of kusum trees in plot nos
40 to 46 were done.

* Applied lime with insecticide on the
trunks of kusum trees for the control
of termites.

* Five pits were prepared for keeping
FYM and leaf mould.

The total return from the plantation
through different farm produce, grass
cutting charges, pruned twigs, firewood
foliage and ornamental plants etc. was
Rs 46,305.

Maintenance and Workshop Unit

The workshop unit continued to
maintain electricity and water supply
lines to the laboratories and the campus,
including staff quarters, farm etc. Minor
repairs of laboratory and farm
equipments and fabrication of parts were
also undertaken. Number of different jobs
undertaken were : electrical, 1250;
instrument repairing, 535; water supply/
pump repairs, 372; carpentry, 343;
welding and steel fabrication, 242; Genset
maintenance, 300. Besides the above, new
electrical installation in the conference
room and in the new pump house in the
river bed were also done.

Art and Photography Unit

The Art and Photography Unit
provided support for taking pictures of
research materials and extension
activities. Colour photographs and slides
were taken of lac insects, associated
insects, lac hosts, field experiments at the
institute and in the field area. Photos of
important meetings, events and visits of
VIPs were also taken, which included visit
of DG, ICAR; National Seminar on Lac
Industry - Challenges and Solutions;
Agrotech’96, Patna; Kisan Mela. This
included 516 colour photographs and 36
colour slides.
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AUXILIARY SERVICES

Official Language Unit

The unit continued to provide the
following services :

* Holding meetings of the official
language implementation committee
and taking follow-up actions.

* Translation of office orders, circulars,
memos, tenders, notices, quotations,
Summary of Annual Report of the
Institute etc.

* Nomination of non-Hindi speaking
staff for Hindi training under the Hindi
Teaching Scheme.

* Celebration of Hindi Day, Hindi Week;
organising competitions in Hindi,
Scientific Lectures in Hindi by Scientists

of the Institute.

* Procurement of reference literature in
Hindi.

Health Care Unit

A part-time Authorised Medical
Attendant visits the Institute Dispensary
to attend the medical needs of the staff
and their dependants on the working
days. He is supported by one Stockman-
cum- Compounder, one Junior Clerk (part
time) and an attendant. During the period,
4560 patents were attended to, 80
patients were referred to specialists at
RMCH, Ranchi. Medical bills submitted by
the staff members were also processed
for reimbursement.
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SPORTS

The Institute team, comprising of
forty-two participants, Dr B.P. Singh
(Senior Scientist) as Chief-de-Mission,
Sri V.K. Singh and Sri K.K. Prasad as team
managers, took part in the Zonal Inter-

Institutional Tournament for Zone III,
ICAR, Sport Meet 1996-97 at Central
Inland Fisheries Research Institute,
Barrackpore, West Bengal during 06- 11
January 1997.

VISITORS

The Institute houses a unique Lac
Museum which provides information on
various aspects of lac, viz., culture,
processing and utilisation. The museum
has always attracted visitors from all
walks of life. During the period under
report, about 2,590 persons visited the
museum and gained experience about lac.

Some of the important visitors were:
Dr G.C. Srivastava, Chief Secretary, Goa

Dr R.S. Paroda, Director-General, ICAR and
Secretary, DARE, Govt. of India, New
Delhi

Scientist explaining
about lac insects to
a member of the
study group from
USA

Mr Sudhir Tripathi, IAS, Registrar, Co-
operative Societies, M/0 Co-
operation, Govt. of Bihar

Mr R.K. Chaturvedi, M.D., BISCOLAMEF,
Ranchi

Mr D.S. Mukhopadhyay, IAS, R.D.S.,
Chotanagpur Division & Chairman
BISCOLAMEF, Ranchi

Smt S. Jalja, IAS, Secretary, M/o Co-
operation Govt. of Bihar

Miss Sangita Singh, KRIBHCO, Indo British
Rainfed Farming Project, Kanke Road,
Ranchi
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Dr D.K. Banerjee, Ex. M.D., BISCOLAMF,
Ranchi

Mr Vijai Sahu, Director, BISCOLAMF,
Ranchi

Mr B. Kapthuama, IAS, D.G. (TRG) &
Director S/C, PA Ranchi, Bihar

Mr J.S. Yadav, Director (Work), ICAR Krishi
Bhavan, New Delhi

Dr B.S. Bisht, Project Co-ordinator, PHTS
CIPHET, Ludhiana - 141064

Dr Nawab Ali, Project Co-ordinator,
Soyabean Processing and Utilisation
Centre, CIAE (ICAR), Bhopal

Sri A.K. Chaturvedi, IAS, Dy. Secretary,
Krishi Bhavan, ICAR, New Delhi

Mr R.C. Sinha, C-12, IND. Area, Yamuna
Nagar - 135 001 (Haryana)

Mr J.K.D. Garg, Chief Elect. Engineer,
Northern Railway, Allahabad

Mr H.S. Gupta, LF.S., D.F.O., Ranchi East

Prof. S.M.A. Rizvi, Director of Research,
N.D. University of Agriculture,
Kumarganj, Faizabad, U.P.

Dr A XK. Bhattacharya, ADG. (Engg.), ICAR
Krishi Bhavan, New Delhi 110001

Dr Balendu Shekhar Tiwari, Professor,
Department of Hindi, Ranchi
University, Ranchi

Prof. V.A. Shenai, 13/91, Govandi Road,
Chembur, Bombay - 71

Dr Jayaraj, ICAR National Professor, M.S.
Swaminathan Research Foundation,

Madras 600 113

Dr N.S. Rangaswami, Prof. of Botany,
University of Delhi

Dr T.P. Sriharan, ADG (T.0.) (Retd.), ICAR,
Hyderabad

Dr R.S. Rana, Director (Retd.), NBPGR, New
Delhi

Prof N. Rama Krishna, Division of
Entomology, IARI, New Delhi 110 012

Dr G.B. Singh, DDG, ICAR, New Delhi

Dr R.N. Prasad, ADG, (Soil), ICAR, New
Delhi

Brig. & Mrs. R.S. Rawat, 61 Inf. Bde; 99
APO

Col. Bijai Singh 61 Inf. Bde., 99 APO

Col. RK. Pawah, DDEME, HQMPBO, Area,
Jabalpur, M.P.

Mrs V. Mohini Giri, Chairperson, National
Commission for Women

Mr J. Singh, Director, CWDS, Bihar, 3/4
Baleshwari Bhavan, Karanibad,
Deoghar, Bihar

Mrs Anubha Singh, Asstt. Manager, Small
Industries,Bank of India, Patna, Bihar

Dr A.V. Rama Rao, Former Director, Indian
Institute of Chemical Technology,
Hyderabad - 500 007

Mr Jeanne Huber, Thisold House,
York, NY-10036, USA

Mr H.W. Galland, S D N Islip, New York,
USA

New
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PERSONNEL

(i) LIST OF PERSONNEL AS ON 31.03.1997

DIRECTOR
Dr S.C. Agarwal

DIVISION OF LAC PRODUCTION

Head of Division Field/Farm Technician
Dr P.Kumar Sri M.L. Ravidas (T-II-3)
Sri S.S. Prasad (T-I-3)
Senior Scientist . Sri R.D. Pathak (T-II-3)
Sri A.H. Nagvi (Agric. Entomol.) Sri K.P. Gupta (T-II-3)
Sri R.C. Mishra(Agric.Entomol.) Sri K.C. Jain (T-1I-3)
Dr B.P. Singh (Agronomy) Sri K.K. Nagruar (T-I-3)
Dr S.K. Jaipuriar (Agric. Entomol.) Sri D.W. Runda (T-2)
Dr A. Bhattacharya(Agric.Entomol.) SERIGAaY (T-
Sri S.C. Srivastava(Plant Breeding) Lab Technician
Sri D.D. Prasad (T-11-3)
Scientist (S.G.) Sri S.K. Chatterjee (T-I-3)
Sri S.G. Chaudhary(Agric. Entomol.) Sri G. Das (T-I-3)
Sri R.K. Swansi (T-1-3)
Scientist Sri Mohan Singh (T-I-3)
Dr S.N. Sushil (Agric.Entomol.) Stenographer
Dr S. Ghosal (Agronomy) Smt. S. Prasad
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DIVISION OF LAC PROCESSING AND PRODUCT DEVELOPMENT

Head of Division

Dr S.K. Saha

Principal Scientist

Dr P.C. Gupta (Org. Chem.)
Senior Scientist

Dr D. N. Goswami (Physics)
Dr B.C. Srivastava(Org. Chem.)
Dr Niranjan Prasad (Org. Chem.)
Dr R.N. Majee (Org. Chem.)
Dr K.P.Sao (Physics)

Dr K.M. Prasad (Org. Chem.)

Scientist (Sr. Scale)
Sri P.M. Patil (Phys. Chem.)
Sri I. Rajendran (Org. Chem.)

Scientist
Sri P.C. Sarkar (Org. Chem.)
Sri V.K. Rao (Org. Chem.)

Sri D. Dhingra(Agric. Struc. Proc. Engg.)

Smt. S. Chopra (Elect. Engg.)

Technical Officer
Sri B.P. Banerjee
Sri D.D. Singh

Sri N.K. Dey

Sri T.K. Saha

Lab Technician
Sri Bhola Ram
Sri B.P. Ghosh
Sri Noas Minz
Sri M.K. Singh
Sri B.P. Keshri
Sri Tulsi Ram
Sri P.B. Sen

Smt. Prabha Devi
Sri H. Das

Sri R.K. Rai

Sri S. K.Tirkey
Sri Vinod Kumar

Stenographer
Sri A. K. Sinha

(T-5)
(T-5)
(T-5)
(T-5)

(T-I1-3)
(T-1I-3)
(T-1I-3)
(T-1I-3)
(T-1I-3)
(T-1I-3)
(T-I-3)
(T-I-3)
(T-1)
(T-1)
(T-1)
(T-1)
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DIVISION OF TRANSFER OF TECHNOLOGY

Head of Division Technical Officer

Sri R. Ramani Sri R.C. Maurya (T-5)
Sri L.C.N. Sahdeo (T-5)

Sr. Scientist Sri M. Ekka (T-5)

Dr A.Pandey (Phys. Chem.) Sri KX. Prasad (T-5)

Scientist (SG) Lab Technician

Sri Y.D. Mishra (Agric. Entomol.) Sri U. Sahay (T-1I-3)

Scientist (Sr. Scale) Field/Farm Technician

Sri A.K. Sinha T-1I-3
Sri AK. Das Gupta (Org. Chem.) S;i R LRam :T I 3;
Sri R.K. Banerjee . (Org. Chem.) Sri S.B -Aza d (T-2)
Sri Radha Singh (Ph?'s. Chem.) Artist-cum-PHotographer
Sri M.L. Bhagat  (Agric. Entomol.) Sri R.P. Srivastava (T-II-3)
Dr AK. Jaiswal (Agric. Entomol.) Museum Assistant
Dr KK. Sharma (Agric. Entomol.) Smt. Ratna Sen (T-H-3)
Publicity Officer Jr. Clerk

Sri Lakhan Ram (T-6) Sri R. K. Toppo
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R.F.R.S., DHARAMJAIGARH (MP)
Station-in-Charge
Sr. Scientist (Agric. Entomol.) Vacant

Field/Farm Technician

R.F.R.S., BALRAMPUR (W.B.)
Station-in-Charge
Sr. Scientist (Agric. Entomol.) Vacant

Field/Farm Technician

Sri R.S. Malia (T-4) Sri S.K. Mukherjee (T-1)

Sri Jiwan Lal (T-1-3) Sri Satish Kumar (T-1)

Lab Technician

Sri A. Hussain (T-11-3)

R.F.R.S., JASHIPUR (ORISSA) HESAL EXPERIMENTAL
BROODLAC FARM

Scientist-in-Charge
Sri Y.D. Mishra (Agric.Entomol.)

Field /Farm Technician

Scientist-in-Charge
Dr K.K. Sharma (Agric.Entomol.)

Sri D.K. Singh (T-1I-3) Field/Farm Technician

Shri Madan Mohan (T-1) Sri Binod Kumar (T-11-3)

Sri S.K. Tripathi (T-1) Sri P.A. Ansari (T-2)
ADMINISTRATION

Administrative Officer
Vacant

Asst. Admin. Officer
Sri Nagendra Mahto

Sr Stenographer
Sri R. Rabidas (P.A. To Director)

Superintendent
Sri Md. Samiullah

' SitAK; Chaudhury
Assistant =
Sri R.B. Singh
Sri K.N. Sinha
Sri Ravishankar
Smt. Sati Guha

Senior Clerk

Sri K.L. Chaudhury
Sri Nurjan Topno
Sri Vijay Ram

Sri Baijnath Gope
Sri B.K. Rajak
Junior Clerk

Sri Narayan Gope
Sri Bihari Sahu
Sri S.C. Lal

Sri K.P. Arya

Sri AK. Tripathi
Sri K.X. Deonath
Sri Samal Kumar
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FINANCE AND ACCOUNTS SECTION

AFAO

Sri A.K.Lal .Hort.Stn
(Part time)
Assistant

Sri Budhan Ram

Sr Clerk

Sri R.K. Upadhaya,
Sri Emil Gari

Sri Sudarshan Ram
Sri Thibu Minz

Sri Prahalad Singh
Jr Clerk

Sri Wilson Guria

Sri Raghunath Mahto

PURCHASE SECTION
In-charge

Sri Nagendra Mahto, AAO.
Assistant

Sri D. Ram

Jr Clerk
Sri Pranay Kumar

HINDI CELL

Assistant Director (0.&L.)
Sri Lakshmi Kant

Hindi Translator
Dr Anjesh Kumar

'DIRECTOR’S CELL (A RIS Cell)

Technical Officer

Sri Ramesh Prasad (T-5)
Sri AK. Sahay (T-5)
Sri D. Ganguli (T-5)
Sr Clerk

Sri Anant Pandey

FARM UNIT

Technical Officer

Sri N.K. Sharma (T-6)
Sri R.N. Vaidya (T-5)
Field/Farm Technician

Sri H. Bhengra (T-4)
Sri Md. A. Ansari (T-0-3)
Sri V.K. Tiwari (T-I-3)
Sri Sunil Mukherjee (T-1)
Sri Satish Kumar (T-1)
Tractor Driver

Sri M. Surin (T-1-3)
LIBRARY

Technical Officer

Sri R.P. Tiwari (T-5)
Sri V.K. Singh (T-5)
Jr Clerk

Sri Arjun Gope
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QUALITY CONTROL (TESTING LAB.)

Technical Officer

Sri D.Ghosh (T-5)
Sri K.M. Sinha (T-5)
Sri Jagdish Singh (T-5)
Lab Technician

Sri J.K. Ambuj (T-2)
Sri Ajay Kumar (T-1)
Sri Anup Kumar (T-1)
Sri Birendra Kr. Singh (T-1)

MAINTENANCE AND WORKSHOP UNIT
Technical Officer

Sri S.K.Srivastava (T-5)
Sri S.K. Bhaduri (T-5)
Instrument Mechanic

Sri H.L. Bhakta (T-11-3)
Assistant Mechanic

Sri L. Das (T-1)
Turner

Sri K. Tirkey (T-1)
Boiler Attendant

Sri B.L. Dey (T-1I-3)
Carpenter

Sri Arjun Sharma (T-1)

Glass Blower

Sri B.S. Chaudhary
Wireman

Sri R.K. Ravi

(T-1)

(T-1)

CENTRAL STORE
Officer-in-charge
Dr K.M.Prasad, Sr.Sc.
Assistant

Sri K.D. Pandey

Sr Clerk
Sri Md. Mubarak

TRANSPORT

Driver

Sri Bandhan Runda
Sri Jaswant Tiwari
Sri Narayan Lakra
Sri Arvind Kumar

(T-1-3)
(T-1)
(T-1)
(T-1)

MEDICAL UNIT

Authorised Medical Attdt. (Part time)
Dr N.P. Sahu, M.D.

Stockman-cum-Compounder
Sri C. Pandey (T-1I-3)
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(ii) Appointments, postings, promotions etc. during the period

POSTING

Designation Date of Joining
Smt. S. Chopra Scientist 2.9.96
APPOINTMENTS

Appointed as Date of Joining
Sri Inderdeo Das T-1 4.6.96
Sri Vinod Kumar T-1 4.6.96
Sri Madan Mohan T-1 4.6.96
Sri Rajkumar Rai T-1 4.6.96
Sri S.K. Tirkey T-1 4.6.96
Sri S.K. Mukherjee T-1 4.6.96
Sri S.K. Tripathi T-1 5.6.96
Sri Satish Kumar T-1 5.6.96
Sri Ajay Kumar T-1 5.6.96
Sri B.K. Singh T-1 5.6.96
Sri Anup Kumar T-1 6.6.96
Sri Kunwar Tirkey T-1 13.6.96
PROMOTIONS

Promoted to w.e.f.
Sri B.L. Dey (T-2) T-1-3 1.1.84
Sri Maurice Ekka (T-4) T-5 1.1.90
Sri K.K. Prasad (T-4) T-5 1.1.91
Sri Jagdish Singh (T-4) T-5 1.1.91
Sri P.A. Ansari (T-1) T-2 1.1.91
Sri Bandhana Runda (T-2) T-1-3 1.7.91
Sri Mohan Singh (T-2) T-I-3 1.1.94
Sri K.A. Nagruar (T-2) T-I-3 1.1.94
Sri Binod Kumar (T-2) T-I-3 1.1.95
Sri Hiralal Bhakta (T-2) T-I-3 1.1.95
Sri D. Ganguly (T-4) T-5 10.3.95
Sri N. Mahto Asst. Admn. Officer 1.11.96
Sri AK. Chaudhury Superintendent 1.11.96

Sri Sati Guha Assistant 1.11.96
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PLACEMENTS

Sri S.G. Chaudhary
Sri Y.D. Mishra
Dr. K.K. Sharma
SriI. Rajendran
Sri B.P. Ghosh

Sri D.K. Singh

Sri AK. Sinha

Sri R.P. Srivastava
Sri C. Pandey

Sri D.D. Prasad

Sri R.C. Singh

Sri R.D. Pathak

Sri R.L. Ram

Sri S.K. Chatterjee
Sri U. Sahay

Sri N. Minz

Sri B.P. Keshri

Sri M.K. Singh

Sri S.S. Prasad

Sri Tulsi Ram

Sri Ajmer Hussain
Sri K.P. Gupta

Sri K.C. Jain

Sri V.K. Tiwari

Sri Jaswant Tiwari
Sri Narayan Lakra
Sri Arvind Kumar
Sri Arjun Sharma
Sri Lakhan Naik
Sri Deodas Ram
Sri Gahna Oraon
Sri Mahadeo Oraon
Sri B.P. Kujur

Smt. Balo Devi

Sri Budhu Sao

Sri Jairam Naik

Sri Md. Nayeem Ansari
Sri Dinu Ranjan Gorait
Sri Bandi Lakra

Sri Bhola Gope

Sri Bandhu Mahto
Sri Jublal Mahto

Scientist (SG)
Scientist (SG)
Scientist Sr. Scale
Scientist Sr. Scale
T-1I-3

T-II-3

T-1I-3

T-1I-3

T-1I-3

T-11-3

T-1I-3

T-I1I-3

T-1I-3

T-1I-3

T-11-3

T-1I-3

T-II-3

T-1I-3

T-1I-3

T-1I-3

T-1I-3

T-1I-3

T-1I-3

T-1I-3

T-1

T-1

T-1

T-1

Lab. Attndt.
Peon
Chowkidar
Helper

Lab. Attdt.
Peon

Lab. Attdt.
Lab. Attdt.
Lab. Attdt.

Cook Attdt. (Gust House)

Lab. Attdt.
Lab. Attdt.
Peon
Helper

1.7.92
1.7.95
20.3.94
29.5.94
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
1.1.95
29.6.97
29.6.97
29.6.96
29.6.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
9.9.96
4.10.96
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TRANSFERS

Designation

Date

Sri Rajeev Lal, Admn. Officer 17.1.97

Place of transfer
from ILRI to NRCG,Junagarh

Dr B.S. Rayudu, Scientist 27.1.97 from ILRI to A.L.C.R.LP. for
Sorghum, Hyderabad
Sri A.K. Tripathi, Jr. Clerk 15.1.97 from ILRI to DWMC, Patna
Sri H.S. Munda, Asst. Admn. 8.8.96 on promotion from ILRI, Ranchi
Officer to CHES, Ranchi
Sri D. Dhingra, Scientist 2.9.96 from CIAE, Bhopal to ILRI, Ranchi
Sri S. Mazumdar, Admn. 10.2.96 from NRCG, Junagarh to ILRI, Ranchi
Officer
Dr K.P. Sao, Sr. Scientist 10.3.97 from NIRJAFT,Calcutta to ILRI, Ranchi
DISCHARGED
Sri S. Mazumdar, Admn. Officer on 31.3.97
RETIREMENTS
Designation w.e.f.
Sri A. Hague Assistant 31.7.96
Sri Gendu Bawri S.G. III 30.6.96
Sri R.C. Singh T-1-3 30.4.96
Sri Phekua Munda S.G. 30.4.96
Sri H.N. Shukla T-1-3 31.8.96
Sri M. Islam T-5 30.11.96
Sri S.K.M. Tripathi T-8 31.12.96
DEATHS
Sri G.M. Borkar T-1-3 27.10.96
Sri H.R. Munda T-1-3 7.11.96
Sri Nanku Oraon Beldar 16.11.96
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(iif) Category-wise breakup of number of employees and the number of Scheduled
Castes and Scheduled Tribes amongst them as on 31.3.1997

Class of post No. of No. of No. of No. of
posts employees SC ST
sanctioned in position employees employees

Main Institute

Scientific

R.M.P. Scientist 1 1

Principal Scientist Sr. Scientist/

Scientist(SG) Scientist(Sr. Scale) } 55 33 2

Scientist
56 34 2

Technical

Category Il 1 -

Category I } 83 } 76 . 3

Category I 6 8
83 76 7 11

Administrative

Admn. Officer 1 -

Fin.& Accts. Officer 1

Asst.Admn. Officer 1 - -

Asst. Director(OL) 1 1 -

Superintendent 3 2 1

Sr. Stenographer 1 1 1 -

Stenographer 3 2 - 1

Assistant 8 7 1 1

Sr. Clerk 14 12 1 3

Jr. Clerk 16 12 1 3

Hindi Translator 1 1 - -

Security Officer 1 -

51 39 5 8

Supporting

Grade IV 3 1

Grade III } 110 } 83 3 7

Grade II 4 16

Grade I 4 15
110 83 14 39

Total ’ 300 232 28 58

RFRS, Madhya Pradesh

Technical 5 3

RFRS, Orissa

Technical 4 2

RFRS, West Bengal

Technical 4 2

Total 13 7

Grand Total 313 239 28 58
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METEOROLOGICAL DATA
MONTH Mean Mean Mean Mean Mean Total Highest Lowest
max. min. drybulb wetbulb humidity rainfall max. min.
temp temp temp temp %) (mm) temp temp
0 0 Q) 0 0 °0)
1996
April 37.09 19.41 27.87 22.36 62.94 3.50 40.0 17.2
May 39.68 2346 28.64 24.07 68.54 7.0 43.0 18.8
June 33.66 2330 26.44 29.90 87.96 287.0 40.0 21.8
July 31.02 22.69 3039 24.69 81.00 393.0 36.0 20.5
August 29.8 22.05 2548 23.56 83.45 468.0 34.0 20:0
September 31.58 219 27.22 24.94 85.5 201.5 35.5 20.5
October 29.95 18.5 24.6 22.1 80.9 7.25 32.6 15.5
November 284 12.6 22.08 19.0 75.2 Nil 32.0 7.6
December 25.51 6.61 15.1 13.05 79.9 Nil 28.6 3.8
1997
January 22.81 7.6 15.61 12.9 72.51 14.5 25.6 4.0
February 26.06 11.02 18.0 16.5 79.6 8.0 32.2 5.5
March 33.5 16.61 25.4 22.6 80.71 4.5 36.6 12.0
The highest temperature - 43.0°C on 30th May 1996
The lowest temperature - 3.8°C on 22nd December 1996
Total rain fall during the period : 1394.25mm
Monsoon rainfall ( June - Sept.) - 1349.5 mm

Hailstorm - None
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