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1. DIRECTOR'S INTRODUCTION

A brief historical introduction

The Indian Lac Research Institute, Ranchi, which was set up in 1925,
continued to function under the administrative control of the Indian Council
of Agricultural Research, New Delhi w.e.f. April l, 1966. The Institute is
located at Namkum, about nine kilometres east of Ranchi. Out of a total area
of about 49 ha, nearly 35 ha are being used as plantation for cultivation experi-
ments. Areas/trees have been taken on long term lease for outstation experiments.

Obiectives

The objectives of the Institute are:
I owards affecting improvements in the cultivation,

proce of lac and study its constitution and modjfications
so as n and extend its utilization,

2) of research through ng liaison
with a service fs the grow industries
toward f lac and improving products,
and

3) To impart training in improved methods of lac cultivation and industrial
uses of lac.

Organizational set-up

s namely, Entoqrelsgy, Agronomy
gy, and Extension. The Institut-e

Besides these, the Institute has
.rtist-cum-Photography, and Mechanical

Sections. The Institute maintains one Regisml Field Research Station at
Dhara runs one _Operational Research project in agroup District to 

-demonstrate the package of practices
for iin ac on area basis.

The n of the Institute is done
by the Entomology are headed
by tneir ning Divisiens are under
the char

Research Highlights

Entomology

In entomological research, the notable results included: (i) the relative
abundance of lac pests differs with the Iac insect strain aqd the season but not
with the lac hosts tried; the rangeeni crops are more susceptible to pest losses
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than the kusmi, (ii) the monoecious variety of putri (Croton &longifulius) has
shown promise as a lac host for raising the aghani crop, (iii) studies made on
microorganisms harboured by the lac insects have suggested their symbiotic
role, (iv) the pest control schedule involving the use of Thiodano and Thuricideo
does not adversely affect the lac insects, (v) varying the time of crop inoculation
is found to affect the pest incidence wl ich information could now be used for
devising a cultural method of pest control, and (vi) the field demonstrations
given under the Operational Research Project have shown that the lac yield
can be increased to 2'7 times by adopting the improved method of lac cultivation.

Agronomy and Plant Genetics

Studies on the use of plant growth regulators have provided useful infor-
mation for quick establishment of bhalia and galwang bushes for intensive
lac cultivation.

Chemishy Division

A spectronic method -which depends on finding the absorption maxima
(1,-"*) of-the alkaline solution of 2:4-dintrophenyl h-ydrazone of^water soluble
acids has been evolved for the estimation of aldehydic'(jalaricllacci-jalaric) acids
in lac. It may form the basis for the estimation of shellac in presence of other
reslns.

A lac ba
double boiled
which sive a
a high-grade
non-tacky films.

Technology Division

When a blend of epoxy resin (epikote 100) and shellac (1: 1) was heated
at 100'C for 30 min, the bond stre_ng-t! was found to increase to 0.56 ton/sq inch
as compared to 0'08 ton/sq inch of plai r shellac.

Library

The books volu_mes of journals accessioned during
the peri This total number of books and volumes oT
iournals Y to I hundred flfty-two periodicals were sub-
scribed i a few exchange or as gift. - Some miscellaneous
publications and reports were also received.

also, an- adequate stock of books and reprints of
arti by th and by the erstwhile Indian Lac Cess Cbmmittee
for on to rested.

Visitors

The been attraction to mo
Ranchi, and sts. During the
report al sual c of visitori inclu

2
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and trainees from different colleges and institutions, officials, delegates and
other distinguished persons. These incuded, among others, the foll-owjng:

l. Sri Jagdambi Prasad Yadav, Union Minister of State for Health and
Family Welfare, Govt. of India.

2. Dr Malcom Ice, Dept. of Zoology, Oxford Unive1sl1t, g.".
3. Miss Norma C. Tagaza, Odenauer Foundatie& Bangkok, Thailand.
4. Maj. Gen. H. S. Seth, Eastern Command, Indian Army.
5. Sri S. S. Dhanoa, I.A.S., Secretary, ICAR, New Delhi.
6. Prof. Feni Dumont, Paris, France.
7. Sri R. Raymolds, Ford Foundation, New Delhi.
8. Sri S. C. Pandey, fndustrial Adviser (Chemicals), Small Industries

Development Organization, Govt. of India, New Delhi.
9. Sri K. M. Thakur, Managing Director, Ranchi Industrial Area Deve-

lopment Authority.
10. Sri J. P. Nautiyal, Director of Horticulture, Ministry of Agriculture,

New Delhi.
11. Sri Baldev Rai, Director, Audit and Accounts, ICAR, New Delhi.
12. Dr K. G. Tejwani, Director, Central Soil and Water Conservation

Research and Training fnstitute, Dehradun.

Training and advisory services

The Institute pr courses. of training of six-month duration
each on (i) Improved lac cultivation and (ii) Industrial uses of lac.
The training is given of central and State'Governments and Indus-
trial Undertakings. In addition, short term training on specific lines is also
arranged on request.

The Institute also provides technical assistance to all those interested in
cultivation, processing, grading and utilization of lac.

Research collaboration overseas and with other instifutions

has_ always soug age of technical know_how
a. ailable in other rsities for the furtherance
9 in particdlar for the productr atro p.ocesset
d Institute.

is repr-esent_ed_ iq !he_ L,ac Development Council, Shellac
council and Technical committee of the Indian stu"ouia,

Finance

The Institute is being wholly finance
Research. The budget estimates of the
to Rs. 25'21 lakhs for Non-Plan and
actual expenditure during the year wa
under Non-Plan and Plan respectively.
lakh was spent under Operational R
A. P. Cess Scheme on " Cultivation of
plantation at Chandwa ".



2. PROGRESS OF RESEARCH

A. ENTOMOLOGY DIVISION

(a) RESEARCHES COMPLETED

1.1 Lac Cultivation Studies

1.1.1 A comparative sturly of different techniques of lac cultivation on kuswn
(Schleichera oleosa) at Hesal

The study was undeitaken to evolve an improved cultivation schedule for
kusmi lac on- its principal host, kusum. . Three cultivation practices tried were
as follows:

(i) lving crop- inocu old
shoots of ,the aghani cr ary
and ra inoculated jethwi old
shoots crop in July next

(ii) The standard 4-coupe system evolved earlier involving crop inoculation
on 1S-month-old shoots and complete harvesting in each crop season (treatment B),
and

(iii) The villagers' practice of taking repeated partial crops in each crop season
(treatment C).

The experiment was laid out on a randomized block design.

The crop data arc presented in Table l.
It is observed that treatment 'B' (standard 4-coupe system) has shown

the best performance, followed by treatment'A' (2-coupe system).
(R. S. Gokulpure and R. C. Maurya)

1.3 Ecological Studies on Lac Insects and Associated fnsects

1.3.1 Relative ilominance of the inimical and beneficial insects associated with
lac insect in different seasotrs on different lac host plants

This proiect was undertaken to study the relative abundance of various
inimical and 

-beneficial insects associated with lac insects in different seasons
ultured on
kusmi on

plantation.
isakhi and

jethwi, i e a Po-or host of
summer 3 rePlicated sets,
each of for kusmi uoPs
and 40 host Plants was
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reduced to half of baisakhi crop due to shorter duration of the crop, and con-
sequently less number of samples were drawn. One sample of 500 g lac sticks
drawn at random from each replicated set of each crop was collected fortnightly
from the time of phunki removal till the crop harvesting. These sticks were
caged in the laboratory for recording the emergence of insects.

The data obtained from this study (Tables 2 and 3) clearly show that the
numbers of parasites and predators of lac insects collected from rangeeni
insects were distinctly more than that from kusmi. Higher, numbers of pre-
dators were recorded in baisakhi and iethwi crops than katki and aghani,
respectively. The number of inimical parasites was meximum in.baisakhi crop
due to remarkably higher number of Tetrastichus purpureus (Cam') in this crop,
otherwise the total number of other parasites was higher in katki and aghani
crops. The beneficial parasites were predominantly numerous tn katki and
aghani. It has also been consistently found that T. purpureus and Tachardiaephagus
tachardiae tachardiae (How.) were the most abundant parasites of lac insects in all the
crops. The number' of other pardsites, such as, clavicornis
(Cam.), Coccophagus tschirchi Mahd., Eupelmus tach Erencyrtus
dewitzi (Mah<I.) failed to reveal a consistent and re of their
abundance due to their low and fluctuating numbers. C. tschirchi was notably
abundant in Katki crop whereas Tachardiaephagus tachardiae somervillei (Mahd.)
was recorded only from kusmi lac insects. Marietta appeared
in extremely low numbers. The relative abundance o predators
differed with the two strains of lac insects in that while i/rs Moore
was most abundant on rangeeni insects, Holcocera pulverea (Meyr.) dominated
on kusmi. Chrysopa sp. appeared most casually in low number and. only
ftom kusmi insects. Biacoi greeni Ashm. was the most abundant parasite of
lac predators, followed by Apanteles tachardiae Cam., Pristomerus sulci Mahd'
and-Kalub., Brachymeria-tachardiae (Cam.) and Apanteles-fakhrulhajiae Mahd.
which did not show a consistent and well marked trend of their relative abun-
dance just like some of the parasites of lac insects as mentioned above. Elasmus
claripennis Cam. was notably abundant in katki and aghani ctops. The trend

rrnrr 2 - Nuunnn "' "1L''-Tr^?L",YT" ?lrii'3"ff,"(3?iT'1.3::oclArED 
wIrH LAc INsEcrs

Lac insects

(Total numbers for 3 crop seasons)

Inimical
parasites

Predators Beneficial
parasites

Straim Crop

Rangeeni
on

palas

Kusmi
on

Kusum

Katki

baisakhi

Total

Aghani

jethwi

Total

3134

4372

7506

2257

893

3150

295

137

432

422

97

519

600

936

1536

270

304

s74
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of relative of t did not vary much with the hosts tried.
while the of t parasites was high at about the time of
sexual and rity, dators was at its Feak only during crop
maturity. It was also found that population of the main predators was regu-
lated by their main parasites.

(B. P. Mehra and D. C. Srivastava)

1.5 Breeding and Genetical Sturlies on Lac Insects

1.5.6 Further studies on the genetic system in lac insects

Earlier tes genes had mo-
somal system lnsect, Ke the

' Lecanoid ' sy found to 'R':
1974-76). Th6 f Paternal sted

through radiation analysis.

The male lac insects, soon after their emergence from the lac cells, were
X-irradiated at 2000 r and each mated to a virgin female. The resulting
progenies were maintained individually for study of sex ratio.

It will be seen from Table 4 that, al
reduced with the paternal X-irradiatio
unaffected. Thus, the dominant lethal

the
are,
gen

oid'

T,c,srl 4-ColrIpan.rsoN oF sEx RATIo IN THE PROGENIES DERIVED FROM THE X-TNN,IPT. TTTO IND

Number of
progenles

Daughters

395
1064

Sons Sons
o/

With paternal X-irradiation
With untreated parents

140
433

ll
t4

26.2
28.9

(N. S. Chauhan and Jawahirlal)

(b) RESEARCHES ON HAND

1.1 Lac Cultivation Stuilies

1.1,2 Studies to evolve a suitable method for producing lac on bhalia (Moghania
rnacrophjlla) regularly during both the seasons

(1) At Hesal
The seven cultivation practices studied earlier (A.R.: 1974-76) remainpd

under with l0 replications, each having 5 bushes. Inoculation was

made ar-old shooti during February 1976. The crop yield of iethwi
1976-c 1976-77 is presented in Table 5.
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It is seen that the performance of treatment D (50 g brood lac/bush)
was bebt, followed by that of treatmen C (100 g brood lac/bush) in respect
to lac yield per kg brood used.

Foliar spray with urea did not result in the increase of yield.' (R. S. Gokulpure and R. C. Maurya)

(1i) At Amjharia

This experiment was continued as per the layout reported earlier (A.R.:
1974-76) with a slight modifibation that the brood rate in treatment B-3 was
300 g per bush instead of 400 g. There were 5 bushes under each treatment
with-IO replications. All the bushes of bhalia under different treatments were
inoculated in January 1976. The crop performance for jethwi 1976-cum-aghani
1976-77 is shown in Table 6 and may be summalrized as follows:

(i) Highest lac yield was obtained from the lowest bood rate applied.
(ii) Cultural practice T3 has beel found to be superior to other practices' tried. This confirms the finding of the previous year.
(iii) Due to the interaction of brood rate and cultural practice, BrTg

came out to be the best.

Tasrp 6-Cnop PERFoRMANCE UNDER DIFFERENT CULTIVATION PRACTICES TF.Ino oy bhalia
(Moghania macrophylla) ar Av.nrnnrn

(Crop : jethwi 197 6-cum-aghani 197 6-77)

Stick lac yield (kg)/crop ratioCultural
practice Brood

rate :

T1

T2

T3

B1

z.ioo
l:0'88
4.250
ill6t
3.245
l: l'12
2.400
l:0'88
2-600
m'93

B2

4.100
l: 0:-0"84

5.455
i:l;d8
6.890
ETs4
3.550
l: O'71
2-375
l:0'48
4.474
l:O'49

B3

6'600
l: 0'95
4.255
1-.63i
7-170
1. 0.93
5'450
7: O'73
5'050
1: 0.69

Mean

4.4N
l:0.89
4.653
l: l'08
5.768
fl:I3-
3.800
11UTl
3.34r
1:0.70

T4

T5

5.705
Itc-n

2.999
r-: t'os

(R. S. Gokulpure and P. Sen)

1.1.3 Evolution of a schetlule fot rangeeni lac cultivation on galwang anil ber
in alternation

The experiment was continued as_pe-r the lay out reported earlier (A.R.:
191.4-76') wiin Z bushes-under _each-sub-plot treatment replicated 5 times-using
ber and' galwang for raising katki and baisakhi crops respeciively.

10
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The crop performance was compared with that on the conventionnl
rangeeni hosi, palas, where the crop ratios during baisakhi 1976-77 and katki
1977 were l: 5.10 and 1: 0.35 respec{ively.

The 90 bushes each of ber and galwang
respective .o5l Thiodan@ were ,applled dging
both the a for baisakhil9T6-77 andkatkil9TT are
presented and may be summarized as under:

In baisskhi tug,

obtained from t app
the earlier year, ght
of fertilizer and nter
application of fertilizers, the performance of B1F2 was found to be better.

In ber, (i) roved to be better,
(ii) soi lizer (F eld aqd .(iii) as a
ielutt en the application, $rPt
emerged out to be the best.

Further inoculation were made for baisakhi 1977-78 and the irop was
progressinp satisfactorily.

Ta.sle 7-Cnop olu ro* baisakhi 1976-77 oN galwang

Fertilizer
aDplicatidn

F1

F2

F3

Mean

Bl

o.37s
i:TO7
o-440
l:2'O9
0.460
l, ln\

B,

0.540
l: l'74
0.310
1: l'03
0.350
17r-12

Bs

0.565
l: l'04
0'550
l: l'O7
0.450
ltW6
o.522
1:096-

Mean

o.493
l:, l'28

,0.433
1: 1.40
o.420
1 r 1'19

Stick lac yield (kg)/crop ratio
Brood
rate :

0.l1()o

1..1€0
o-425
l: l'62

TasLE 8- Cnop oltr. son katki 1977 oN ber

Fertilizer
application

Stick lac yield (kg)/crop ratio
Brood
rate :

Fr

Fa

Fs

B1

1.23Q
l:,2'19
1.075

l:,l'79
0.875I:tn
1.060
1: l'78

B2

t'4lo
llrd
2.O20
l:2'33
1.380
l: l'48
1.603

l: 1'84

Bs

1.750
l:1.46
1-950

l: 1'65
1'300
l: l'17

Mean

1.463
ll-ts'
1.682
ltl'92
1.185
I:T44

t-6@
|1T;f

(R. S. Gokulpure and P. Sen)

1t
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1.1.5 Finrling out the alternate hosts for kusmi anll rangeeny' strains of lac insects
under field conditions

A. Kusmi strain
During the period under report, 3 hosts were studied for raising jethwi 1977

and aghani 1977-78 crop. These are putri (Croton oblongfolius), bariyari
(Desmodium pulchellum) and gorai (Millettia extensa). The data collected are
presented in Table 9.

Out of the above three hosts, only monoecious variety of putri
(C. oblongifulras) produced aghani 1977-78 crop. The other hosts did not pro-
duce any satisfactory crop.

B. Rangeeni strain
During the period under report in addition to the three hosts tried for

kusmi strain, one additional host gursikri (Grewia hirsuta) for raising bqisakhi
1976-77, katki 1977 and baisakhi 1977-78, was included.

Results presented in Table 9 indicate that more trials on putri and bariyari
are required.

(R. S. Gokulpure and P. Sen)

1.2 Physiological Studies on Lac fnsects and Associated fnsects

1.2.1 (b) Nutritional requirements of the predators, Eublemma amabilis and
Iiokocera pulaerea and evolution of a suitable artificial diet

Laboratory culture of the lepidopterous predators of lac insect is essential
for a regular- supply of the. predatory larvae required for various studies
particularly with respect to their control.

that the art other
or fortified dried

adequate for pment
i/ls Moore. exact

nutritional requirements of these larvae through qualitative and quantitative
assay of the biochemical moieties of their natural food was undertaktn.

In these attempts, chromatographic analysis and estimation of the total
fat and amino acidi respectively of lac insect body and trials of different for-
mulations of artificial die15 fqrtifled with the extracts were made on the
laboratory hatched first instar larvae of E. amqbilis.

Extraction of the lipoidal subs
O:l vlv\ using Soxhlet extraction
one houi followed by removal of
seouentlv the mixture of the fattY
with different solvent systems, viz., (

sects contained at least l0 components

t2
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having different Rr values. Quantitative separation and identification of the
components are yet to be m-ade.

of dry lac insects.

Further attempts were als
diets consisting of agar agar,
salt fortified with the lipoidal
homogenate which, however,
and development, though the
diet as evidenced by their typi

1.2.2 Evolution of a suitable synthetic diet for artifrcial rearing of lac insects

In order to bring about improvements in the artificial substrate for
providing better surface texture to lac larvae to moult, various trials were
undertaken with different concentrations ranging from 3 to 5 per cent of
shred agal slants at varying preservation temperature. Thirty lac larvae per slant
repiicated 4 times were used for this study.

During jethwi l9?7 season, shred agar sl istilled
water in the- concentration of 3-4 per cent and weeks
prior to settlement were used to rear lac larvae. served
-as the best substrate for settlement and surv moult.
In the rearing eticlart D, (amino acids, vitamins,
mineral salts,- s ) and extract of bhaliq with 2/.
sucrose), it was initial of lac larvae, rate of growt!
and development, and extent of resin secretion were considerably improved
up to 40 days.

During katki 1977 and
on the improved qubstrates
diet D, recorded maximum
period of 61 and 110 day
compared to 36 and 57 da
Dru showed maximum sur
36 and 32 days as against

1.2.3 Studies on the role of microorganisms present in lac insects

Trials were continued during the year to confirm the findings reported
earlier that microorganisms harboured by the lac insects have some role in
their nutrition.

The synthetic diet containing (250 mg in 100 ml of.tlre diet)
was fed ariificially to lac larvae in The effect of the antibiotic on
the lac larvae was quite pronounced mately 18 hr after feeding as

evidenced by unhealthy, thin and slender appearance of the body and non-

L4
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Mortality of such lac larvae ocpurred
that association, of the microorgilnisms
and that dbstruction of microorganisms
s acute nutritional deficiency ultiinately

solation of microorganisps from
thrc basis of morphological and'gr6*n on these -two hosts also

,ri, ufa"' Tt])#;i,#\t:' y;f:{ ";:i:,
reported in the case of the major lac_hosts. 

(A. H. Naqvi)

1.3 Ecological Studies on Lac fnsects and Associated fnsects

1.3.2 Efrect of host density and age of host on the incidence of predators in
different crop seasons

-The ,objective and technical programme of the study have been reported
earlier (A.R. : 1974-76).

Data on the incidence of the two lepidopterous predators from various
crops on different host species are presentsd in Table 10. It was observed that
the heaviest infestation of Eublemma amabilis and Holcocera pulverea occurred
on highest density, except in aghani 1977-78 ot kusum where if was inconsistent
in case of both the predators recorded at phunki removal, and only that of
E. amabilis on bhalia at sexual maturity in the treatment where brood rate was
50 g per bush. These results indicate that with the increase of broodlac for
varying the density of population of the lac insect, population of both the
predators increased except in a few cases as mentielsd abole.

(8. P. Mehra and B. N. Sah)

1.3.3 To sturly the bioecological aspects of Pristomerus saki an endoparasite of
Holcocera puloerea, a predator of lac insect

The mating eloped earlier was repeated by keeping the two
sexes in different nr, +8 hr and 72 hr.' The dafa are prlsented in
Table ll, from obseived that mating took place iri only such
cases where the ratio of male to female was I : 3; I: I and 3: 1; but when the
ratio of male to female was I : I and I :2, mating did not take place. Thus, it was
found that a ratio of 2 males: I female and 72 hr holdiirg time were most
appropriate for mating.

(8.P. Mehra and M. L. Bhagat)

1,3.4 To study the efrect of insecticirlal control of the maior lac predators on the
vital and economic attributes of the lac insect and on its associated fauna

The objective and the technical programme of the studv have been detailed
earlier (A.R.: 1974-76). However,'a itignt modification'was made in that
the- first spray in aghani crop consisted of spraying with endosulfan (Thiodan@)
onlv.

The data are presented in Table 12 from- which it may be seen that the
control schedule using endosulfan (Thiodan@) and Bacillus thuringiensis (thuri-

tr5
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Tlnrr ll-Errncr oF sEx-RATIo AND HoLDING TIME oN THE MATTNG pBnronunNcr/pRocENy oF
P. sulci

Adults
released

Male: female
ratio

llolding
time
(hr)

Adults emerged

Male
(Av. No.)

Female
(Av. No.)

Male: Female
ratio

l: I
l:2
l:3
l: I
l:2
l:3
1: I
l-.2
1:3

0
0
3.33

0
0
2.66

0
0
2.66

0
8.0
2.0

0
7.33.
4.66

o
9.0
5.33

5.66
6.66
2.66

4-O
s.33
1.33

6'00
4.0
2-O

8.0
3.0
2.33

24
24
24

48
48
48

72
12
72

24
24
24

48
48
48

72
72
72

5'66:0
6'66:0

7:,I.25

4:O
5.33: 0

l:2
6:0
4:O
1: 1'33

7.O
3-33
1.33

5.0
4.66
4-O

cide@) does not seem to affect the survival of the lac insect, development pbriod
of d'ale and female insects, proportion of apterous and wnged malei, cell
weight of mature females, fecundity and resin dye level.

(B. P. Mehra and B. N. Sah)

1.3.5 Sturties taken up at Regional tr'ield Research Station, Dharamjaigarh

The station at Dharamjaigarh conlinued to function during the year
under report. The progress made in various items of investigalion is reported
here.

(a) Evolution of a suitable techniqae for culturing lac on kusum under local
conditions

- The technical programme has been detailed earlier (A.R.: 1973).

The data are presented in Table 13. It was observed that treatment C
(involving the use of one- and a half-y"4r-old shoots) was relatively better
than the-other treatments, in both the cycles, although the crops were poor in
all cases.

(b) Investigation on indigenous plant species for use a-s alternative hosts to
supplement kusmi lrc production in the region

One dumar or gular and one jhera trees were inoculated for jethwi 1977 and
also for dghani 1977-78 which did not yield any crop.

17

7:O
7:2'4
l: 1'5

5:0
l:1.57
1:1.16

8:0
l:3
l: 2.88
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(c) Introduction of lac-host plants not occurring naturally in the region

(i) Bhalia (Moghania macrophylla)

Tire technical programme has already been detailed earlier (A.R.: 1974-76).

From the data collecte d for jethwi 1977 crop raised or bhalia it is seen that no
broodlac was obtained from any treatm.ent. and scraped lac yield obtained from
all the treatments was also poor.

No inoculation was done for aghani 1977-78 crop due to very poor condition
of bhalia bushes.

(ii) Galwang (Albizzia lucida)

The plants were grow(ng well.

(d\ Survey of the inimical and beneficial insects associated with kusmi lac in the
region

Emergence from aghani 1976-77 crop includedthe predators H-olcoce-ra pulverea
atd Eublimma amabilis and the beneficial parasites Apanteles fakhrulhajiae and
Apanteles techardiae, and from jethwi 1977 crop the inimical parasites Tetrastichui
purpureus and Erencyrtus dewitzi.

rnsrr 13 - Cnop IERFoRMANcE J)Ti;y^"jillt*:H,.#:;tuotto* 
PRAcrrcEs rRIED FoR

Crop Treatment Brood used (kg) Yield (ke) Crop
ratio*

Lac stick Stick lac Lac stick Stick lac

hNUARv-J,qNuARv cvcLB

Jethwi 1977-cum-
Aghani 1977-78

Jethwi 1977-cum-
Ashani 1977-78

fethwi 1977*Aghani
1977-78

Jethwi 1977*Aghani
1977-78-(partial
harvest)

Aghani 1976-77-cum-
Jethwi 1977

do
Aghani 1976-77+
fethwi 1977

Achani 1976-77+
Iethwi 1977 (padial
harvest)

6.6

5.9

18.3

4'5

Jur,v-Jur.v cvcrs

A

B

c

D

A

B
c

D

16.8

24,6

60.0

r3.0

45.0

36.8
99.r

l7.o

15'8 39.2N l
16.1 28.900
36.2 110.400

6.5 20.2M

2.40 1:0'36

0'51 1:0'08

17.61 1:0'96

3.10 1: 0'68

7'90 l:0'49

4'73 l:O'29
24.2s l|0.79

4'90 1:0'75

15.000

4.600

53.300

10.400

*Crop ratio refers to the ratio of yield to brood lac used in terms of stick lac.

(B. P. Mehra 4nd J. M. Dasgupta)

19
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1.4 Integrated Control of the Enemies of Lac Insects

1.4.1 Field trials of envisageil integrated control schedules against the lac
predators

(1) Aghani 19:76-77 crop on Moghania macrophylla at Amjharia

There were six treatments in this study, namely, EC, CE, CC, BC, EE and
N (control, sprayed with water only), with five replications.

Treatment symbols stand as under:
E : 0.051 endosulfan (Thiodan@).

B : 0'05 \ Bacillus thuringiensis (B.th.) prepared from Thuricide@.

C : Combination spray of 0'05% endosulfan and 0'05 % B.th. in equal
proportion.

Aehani 1976-'77 crop was inoculated on 150 bushes on 3 July 1976. The
first spray application was made on 6 August 1976 soon after phunki removal,
and the second ot 27 August 1976 about three weekQ after the first spray.
The crop was harvested at maturity on 2l January 1977.

Data on suppression of predatory fauna was obtained by caging samples.

The results on yield and suppression of predatory fauna are presented
in Table 14. It may be seen that the schedule CC gave slightly better results with
resard to yield of broodlac and the schedules EE and CE with regard to both
br"ood lac 

- 
and stick lac as compared to the control. However, no definite

relationship of the increase in yield with the suppression of predatory fauna is
seen from the data.

(ii) Baisakhi 1976-7'l-cum-katki 1977 crop on palas at Lota Farm. ,

Due to non-availability of Thuricid

months or February and May rgzz uoa'"oit"TlitXl'Ll,K,ffTT: i:lttgrifi:
presented in Table 15.

There were in all nd 2 trees per replication,
making a total of 9O ar of theft, twigs bearing
heavy 

-settlement of all the treatmeits durin[
April as ari and the

It mav be seen from the data presented in Table 15 that comparativelv
better resrilts with regard to yield of stick lac were obtained from-the treel

at its
ryolite

,il'lld;

ishra and T. P. S. Teotia, Co-operator)

20
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1.4.2 Evolving cultural control for the enemies of lac insect

(ii) Effect of varying the time of crop inoculation

The measure aims at exploring the possibilities of controlling the lac predator,
E. amabilis, by varying the time of lac inoculation and thereby causing asyn-
chronization between the pest cycle vis-a-vis the lac insect.

Attempts made to procure the broodlac maturing at distinctly different
times from Assam, Punjab, Delhi and Jodhpur having failed, broodlac from
within Bihar was, therefore, collected from Namkum, Chandwa and at three
intervals from Kundri. The trial was conducted at Kundri where inoculations
were made with Chandwa brood on 11 October 1976 (E), Namkum brood on
22 October 1976 (N), and Kundri brood on 27 October 19?6 (K), 1 November
1976 (KI) and 9 November 1976 (KL) on an unit of 5 trees each, replicated
five times. There were thus a total of 125 trees under the trial.

Baisakhi l976-77-c.um-katki.1977 crop was harvested during the period under
report (Table 16). Highest sticklac yield was recorded from-inoculatjon made
on I November 1976 with Kundri brood (KI) and the lowest from inoculation
made on 22 October 1976 with Namkum brood (N). The results further revealtha treatment N (inoculation on 22 October 1976) whichrec idence of predators both in April and October, a reductionin n occurred both when inoculation was done earlier or
later than this date. This study, however, requires further confirmation.

(C. P. Malhotra and R. C. Mishra)

1.4.7 Estimation of losses caused by the enemy insects of lac

The project was initiated _during the year 1976 at Namkum plantation.
Two _met_hods of protection of lac cr ,ps from the enemy insects were tried,
namely, (i) mechanical, where improvised ntheti-c were
tied on the lac bearing branches, and (ii where .05%
each of Bacillus rda in equ was
given at intervals date of phunki removal and continued
upto the time of

For the above, bushes/trees were inoculated normallv and on maturitv
of crops 4-6 twigs bearing uniform and equitable settlemeni of lac larvae wer-e
selected at random from protected i
to record the effect of mechanical an
were drawn on the basis of vield of I
those of unprotected (contiol) ones
cbging the samples brought in the
treatmenf.

crop-wise details are given below and the data are presented in Table l?.
(i) Aghani 1976-77 crop on kusum

Lac crop was raised on 40 trees and 40 bushes, of which 20 each were
provided_ with _chemical umbrella. Results revealed 49.6% loss in yield on
trees and 5O.l% on bushes due to enemy insects.

(ii) Baisakhi 1976-77 crop on palas

Mechanical measure adopted to protect the baisakhi 1976-77 crop on palas
revealed 48.9 per cent loss in yield due to enemy insects.

23
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(iii) Jethwi 1977 crop on kusum
This crop was raised on 20 kusum trees, of which l0 were kept under

control and 10 were provided with chemical umbrella. Percentage loss in
yield was assessed as2l.5 and percentage reduction of ,E wnabilis and H. pulverea
was to the extent of 64.7 and 33.1 respectively.

(iv) Katki 1977 crop on Moghwtia mauophylla
Lac crop was raised on 45 bushes and all the three treatments, namely,

chemical, mechanical and control were tried, with five bushes under each, replicated
thrice.

Percentage loss in yield based on mechanically protected crop came to 56'8,
whereas that based on chemically protected crop came to 44'5.

Mechanical protection afforded complete protection of the crop from the
enemy insects, whereas chemical protection afforded reduction of E. amabilis,
H. pulverea and harmful parasites to the extent of 90'5,'15'7 and 27'7 per
cent respectively.

(C. P. Malhotra and S. G. Choudhary)

1.5 Breeding anrl Genetical Studies on Lac Insects

1.5.2 SturIY of crosses of rangeeni and kusmi strains of lac insects

The lines derived from crosses of the rangeeni and kusmi strains of lac
insects were maintained, a few of which were found to include insects which
followed rangeeni life-cvcle but produced the kusmi type, i.e. lighter coloured
resin,' suggesting possibility of boosting production of the desired lighter
coloured resin.

The lines, however, remain to be evaluated for the other qualities of
lac insects.

(N. S. Chauhan and Jawahirlal)

1.5.3 Mutation studies in lac insects

The second and third generation progenies derived from the jethwi 1976
males, X-irradiated at 2000 and 4000 r, were maintained. No variant lac
insect, however, has been recorded so far.

The baisakhi 1976-77 males were X-irradiated soon after their emergence
from the lac cells using doses ranging between 1000 and 40,000 r. The survivors
were each mated to a virgin female. The progenies are awaited.

Both the male and female lac insects were X-irradiated at 2000 and 4000 r
in the rainy season generation. The progenies are awaited.

It has been observed that the rangeeni insects are perhaps more tolerant
to X-irradiation than the kusmi insects.

(N. S. Chauhan and S. N. Mukherjee)

1.5.5 Cytological studies in lac insects

Efforts were made to study oogenesis in lac insects along with its cytology
and cytochemistry.

Female lac insects of different ages from second instar onward were
collected frorn baisqkhi 1976-77 crop and fixed separately in Flemming's solution
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ic acid (75 cc of ll chromic acid*20 cc tetraoxide).
were subjected separately after fixatio and post-
with saturated solution of potassium 2 per-cent

osmic acid, respectively. The material was then embedded
in paraffi.n blocks for section cutting for the study of germinal tissues.

Studies were also carried out to determine the role of nurse cells. mito-
chondria and Golgi bodies in yolk formation during oogenesis of lac insects.
Thus, the fresh eggs of lac insects were treated with 2 pel cent osmic acid for
a short. pe_riod for studying the morplology and chemical nature of Golgi bodies
in particular and other cytoplasmic inclusions in general. It was obser-ved that
when the eggs of lac insect were kept in 2 per cent osmic acid for l0 min.
each yolk element appeared as a vacuole with a black chromophilic rim and
central chromophobic substance. But when the period of osmification was
extended to more than half an hour the yolk vacuole appeared solid and black.
This blackening _o{ vacuoles indicates the presence of fatiy yolk. The experiment
is to be repeated for confirmation.

(T. P. S. Teotia, S. K. Jaipuriar and N. S. Chauhan)

1.5.8 Collection, maintenance anil evaluation of genetic stocks of lac insects

The following stocks of the rangeeni and kusmi strains of lac insects were
maintained during the period under report.

,Kusmi: (l) Local (Ranchi), (2) Orissa, (3) Madhya Pradesh and (4) Tamil
Nadu.

Rangeeni: (1) Local (Ranchi), (2) Madhya Pradesh, (3) Delhi and (4) punjab.

Five cultures of each stock were maintained, each on a potted bhalia
(Moghania macrophylla) plant for a comparative study of the economic qualities
of these insects.

(N. S. Chauhan and Jawahirlal)

(c) RESEARCHES CONTEMPLATED

Nil

(d) oPERATTONAL RESEARCH PROJECT

The demonstrations of improved
vear for baisakhi 1976'77 cum katki
baisakhi 1976-77 ari (immature) crop

during October-November 1977 under
could- be found under villagers' met
indicated that yield of sticklac per tree
by the improved method of lac cultivation.

27



ILRI ANNUAL REPORT. 1977

Low price of lac and problem of theft
constraints in this avocation.-

rryere experienced as the major

all the four
1977-78 ari

ivators with

ry. up to this period. ,r"T#T""Ht
ttrng broodlac containers are damaged

(D. C. Srivastava)

B. AGRONOMY AND PLANT GENETICS DIVISI,ON

(a) RESEARCHES COMPLETED

Nil

(b) RESEARCHES ON HAND

2.1 Lac Cultivation and Host plant

2.1.1 Lac cultivation on arhar (Cajanus cajan)

Expt. l - screening of arhar varietiesfcurtivars for lac curtivarion
Forty varieties including some promising^cultivars obtained from ICRISAT.Hyderabad,_ were raised from sceds-in Jury. iglt. oi""r;i;;; i"o;;r"i;;'i;'th;month of October 1976 with rangeeni. stri.in of tu" i^eJ wtife urrotner set ofuninoculated_plants^was kept as-control to compare tfre grain yield on theseplants with those of inoculaled ones.

There was no d
Table 18 shows the rhe sets'

cultivars. Assam cu varietie-s/

while ICRISAT No. 4725,3682 and 69 lac yield

(Sohan Lal and B. p. Singh)

2.1.2 Lac cultivation on bhalia (Moghania matophylla)

Expt' I - Effect of spactng, systems of planting and fertilizers on plant growthand lac yield

The experiment 1ry45 laid out in
spacing, planting systems and fertilize

recorded higher sticklac yield per hectar
(Sohan Lal and B. p. Singh)
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T,lnr,r 18 - Yrrr,o oF GRAIN FRoM BorH uNrNocuLATTD AND TNocuLATED sETs lNo lac yrerp
FROM INOCULATED SETS

SI
No.

Varieties/cultivars

ICRISAT No. 7035

ICRISAT No. 7170
ICRISAT No. 7970

ICRISAT No. 3682

ICRISAT No. 38

ICRISAT No. 7409

ICRISAT No. I
ICRISAT No. 6986
ICRISAT No. l156
ICRISAT No. 6494
ICRISAT No. 4725

ICRISAT No. 6393

ICRISAT No. 71782
ICRISAT No. 4711

ICRISAT No. 3782

ICRISAT No. 1180

ICRISAT No. 6989

ICRISAT No. 6397

PLA 520

PLA 232

PLA 316

PLA 538

AS-3
Sarda

PLA 396

PLA 542

s-5
PLA 230

Dholi 1258

PLA 399

Perennial Assam

AS 29

PLA 643

RB 183

BR 65

Local Collection Ranchi

Mukta
R-17
PLA 679

T-21

Uninoculated

46

50

49

58

53

46

55

57

46

51

57

52

51

53

5l
48

43

49

30
49

4
49

4l
54

4l
38

-28
34

39
37

50
34

24

50

27
4l
38

3l
34

48

lnoculated

46

49

49

56

54
46

53

55

46

53

JI
52

48
'52

52
48

44

50

29

48

4
48

4
54

20

36

20

34

38

37

50

30

25'50
26
40'36
30

32

47

Yield of
sticklac/
plant (g)

30

26

2l
l9
20

l6
18

t7
25
ai

l0
zt
28

23

l6
l2
27

l7
15

20

15

l3
l5
t3
19

l6
20

t4
16

l9
40

25

24

t6
t7
t4
24

l2
16

24

Yield of grain/plant (g)

I
2

3

4

5

6
a

8

9

t0
ll
l2
13

t4
15

l6
t1
18

19

20

2l
22

23

24

25

26

27

28

29
30

3t
32

33

34

35

36
37..

38

39
,{0

29
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Teerr 19 - BRooDLAc AND srlcK LAc vIELD op Bhalia (Moghania macrophylla) uNDER DTFFERENT
TREATMENTS

Treat-
ment

Broodlac yield/ha (kg) Sticklac yield/ha (kg)

s1sr

aRaaaR

H, H3 H1 H2 Hs
30 crn 45 cm 15 cm 30 cm 45 cm

s2 Mean s, Mean

N
P
NP
c
(Control)

Mean 134'5 130'0

Mean 51
132.2

94'7 98.7 99.2 106.2

s1 52
96.7 ro2.7

113 r4r
156 127
194 153
75 99

r2s 131
ll3 213
150 723
94 109

t20.s 144.0

s2
132.2

86 90.0
r13 101.7
122 tt4'2
104 93.0

127.5
152.2
155.0
94.2

78 97 99
83 tr6 95127 lo2 106
91 80 97

2.3 Arboricultural Studies

2.3.1 Introduction of rain tree for lac cultivation

Expt. 2 - Growing of rain tree into bushes

The experiment is being continued since 1973 with split-plot design under three
different factors, namely, spacing, coppicing height and seasons of coppicing.

The plant coppiced at a height of 15 cm (Hr) showed better growth response
to other treatments. No significant differenc
and May (Mr) coppicing though both were
coppicing (Table 20). Treatment differences
spacing. The maximum shoot length per
tieatment combination SaHlMz, followed by SrHrM, (307.6 cm) and SrHrM,
(300'1 cm).

Tasle 2O-AvBnacB TorAL sHoor LENGTH rnn rr,etr (cru)

Treatment

Coppicing
height/

month of
copplclng

H1
15 cm

Spacings

S. (1'8 mxl'8 m) S, (1.8 mx2.7 m) S, (1.8 mx3.6 m)

Hl H2 H3
15 cm 30 cm 45 cm

M, (March)
M, (May)
Ms (July)

300.1 272.6 142.7
198.8 171.5 167.3
157.6 96.3 175.5

185.4 280.2 226.3
147.1 234'1 247.9
153.3 122.6 159.5

289.1 289.5
243.8 248'8r75's 191-7

307-6
308.6
200.8

C.D. at 5/" -55'2; C.D. at l% -73.5 for month of coppicing.

(B. K. Purkayastha and Moti Ram)
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2.3.2 Role of plant growth regulators on growth of bushy lac-host plants

Expt. 1 - Influe-nce of pre,-treatment of Moghania seeds with growth regulators' in relation to lac yield
As r_eported garlieq, tle same four concentrations of growth regulators,

lp4-e-ly: NAA and G4 .(10, 20, 40 and 80 ppm) were tried this y-ear and
distilled water was used in the control.

whe ;t";::*lllLnH",""",'f$.:t"l:i"rt 
"'m:,.'"ff13best was obtained in plants raised from seeds treated with

NAA at 80 ppm and it was in conformity with the previous findings.

Tasrn 21 - Errrct oF eRE-TREATMavT or Moghania snnos wrrH GRowrH REGULAToRs oN sHoor

Treatment Total shoot
length/plant

(cm)

Per plant
yield of lac

(e)

GA 10 ppm
GA 20 ppm
GA 40 ppm
GA 80 ppm
NAA 10 ppm
NAA 20 ppm
NAA 40 ppm
NAA 80 ppm
Control
C.D. at 5'l

935
967

1062
I 153
lo76
7126
t196
1354
1055

86.67

45
47
53
55
65

89
r07
53

Aghani (Winter) 1976-77 lac
of crop data revealed that the

with respect to yi
recorded as 102,2

ngth for lac inocul

Expt. 2 - Effect of GA on the growth of plants

. . Jh" host-plants kept under trial were Moghania macrophylla and Albizzia
lucida.

Moghania macrophylla (1975 set).
Moghania bushes treated with GA were inoculated with lac to raise the

aghani 1976-77 crop. The bushes given folia at 40
shown the best results in respect of yield of be due
.shoot length Qable 22). There has also been rence b
treatments.

Albizziq lucidq

^ coppiced in March 1976 were inoculated with lac in January 1977for e jethwi 1977 crop. The crop yield data when compared b6tweenthe showed that the plants treated with GA at 40 pprn had the best
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Tl.nr,n 22- ETFEcT oF FoLTAR spRAy oF GA oN sHoor cRowrH AND yIELD oF LAc

Host
Treatment

Moghania macrophylla Albizzia lucida

Per plant
yield of lac

(e)

Control
GA 20 ppm
GA 40 ppm
GA 80 ppm

C.D. at 5l 9.32 135'59 19.19

effect which was in conformity with the results of the previous season. The
increase in yield over the control was 98'6 per cent and the treatment differences
were also significant.

(8. K. Purkayastha and Moti Ram)

2.3.3 Vegetative propagation of Kusun (Schhicheru olcosa)

The experiment was initiated in investigate the possibilities
ef multiplying kusum trees by adopti methods: (a) AirJayering,
(b) Stem cutting, (c) Cincturing. Hov of the methods has been
successful so far. The study is being continued.

(8. K. Purkayastha and Moti Ram)

2.4 Genetics and Breeding Stutlies

2.4.1 Cytotaxononic and mutational studies of lac-host plants

With a view to inducing mutations for improved lac productivity, bhalia
seeds irradiated with X-rays at various doses ranging from 10 to 60 kr were
sown in nursery beds along with the untreated seeds. The germination percentage
decreased with the increase in doses of irradiation (Table 23).

,

TleLr 23 - Erprcr op X-nays oN GERMTNATToN op bhalia sEEDs IN Mr cEr.lEuttoN

Total shoot
length/plant

(cm)

Per plant
yield of lac

G)

Total shoot
length/plant

(cm)

72
86

143
94

357
460
681
497

76
84

109
90

923
1008
1 183
1054

NS

Treatment Seeds sown
No.

Seeds germinated
No.

Germination
(%)

Control
10 kr
20 kr
30 kr
40 kr
50 kr
60 kr

103
92
56
28
24

6
6

300
300
30.
300
300
300
300

31.00
30.66
18.66
9'33
8.00
2.OO
2.OO
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Bhalia plants raised earlier from
during Jan.-Feb. 't977, and inoculated to
tions were recorded on number of pr
at the time of inoculation (Table 24).
Bacillus thuringiensis (O'05%) was carrie
and parasites. -Hand pictinf was also carried out to minimize the incidence. It is
not possible to draw any inference at this stage from the results obtained so far.

TAST.N 24 
- 

ETTTCT OF GAMMA RAYS ON NUMBER OF PRIMARY BRA\'CHES AND TOTAL SHOOT LENGTH

op bhalia PLANTS nI M, cEI\EnarIoN AT THE TIME oF LAc rNocuLATIoN

No. of primary Total shoot
branches length/Per Plant
per plant (cm)

Treatment

Control
10 kr
20 kr
30 kr
40 kr
50 kr

3.04
2-43
3.00
2.94
2.75
4.00

225-18
217.04
204.82
241.89
207.33
3 r0.93

2.4,2 Possibility of inter-specific crossing in Moghania species

To facilitate inter-specific crosses between two Moghanla species, the floral
biology of these two plants was studied on the following aspects l

(i) Floral bud initiation and its development

Initiation of bud was observed during August/September in M. macrophylla
and October/November in M. chappar. To study the development of flower,
the newly emerged flower buds of both the species were tagged for observations.
Their length was measured at one-day intervll. The period required from bud
initiation to full bloom stage ranged between 24 to 26 days in M. chappar and
8 to l0 days in M. macrophylla (Table 25).

TanrE 25 - Fronal BUD rNrrrATroN AND DEvELopMrNr tx Moghania spp.

Stages of development Size of bud
(mm)

Time taken
in days (Range)

l. Separation of sepals
2. Separation of standard
3. Separation of wings
4. Full bloom stage

1. Separation of sepals
2. Separation of standard
3. Separation of wings
4. Full bloom stage

M. chappar

4-6
6-8
8-10

lo-12

M. macrophyllct

7-lo
9-l I

10-13
t2-r4

10-15
18-21
20-25
24-26

3-5
4-6
7-9
8-10
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(ii) Pollen morphology
Pollens of both the species were globular in wet condition and oblong with

tapered end in dry condition. They were whitish and powdeiy at the time of
dehiscence in both the species. Average diameter ef pollens was noted as
4O'96 and 35'88 pr. in M. chappar and M. macrophyl/a respectively.

(iii) Dehiscence of anthers
ft was observed that anthesis stafts at 5.00 a.m. in M. macrophylla. The

maximum percentage of anthesis was noted at 7.00 a.m. (Table 26).

Tlnrr 26 - PTRcENTAGE oF DEHTscENcE oF ANTHERs AT DTFFERENT Houns (M. macrophylla)

Date 5.00 a.u. 5.30 a.u. 6.00 a.u. 6.30 r..tr,l. 7.00 r.u.

18 Sept. 1977
19 Sept. 1977
20 Sept. 1977
2l Sept. 1977

5.2
r0.6
5.2

10.3

20.8
20'3
30-4
2s-6

90-6
100.0
100.0
100.0

60.6
70.7
80.8
90.0

40.7
60-4
60.6
70.4

(iv) Pollen germination test
nation se

solu the tub F
in a olution of
Ca-complex (Table 27).

rea'. 27 - .'+,#x^,r''*'l'"i"3'###3,: 
oF sucRosE

sl
No.

Germination
(%)

Pollen tube
length (p)

I
2
3
4
5

Mean

I
2
3
4
)
Mean

Wrrn Ca-couprnx

57.14
42-85
54.54
40.00
46.15

47.37

Wrrnour Ca-covprtx

61.90
60.00
61.11
62'50
60.86

61.15

136.80
157.80
136.70
2to-40
157,80

159'04

73.64
52'60
52.60

136.80
94..68

82.06
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Since bhalia (M. maqophylla) flowers earlier than Sqva salpan (M. chappar),
only the pollens of bhqlia could be used as male parent. Hence the following
studies were limited only to bhalia in the flrst stage.

M. macrophylla-The germination test of bhalia pollens collected at different
intervals aftei dehiscence of anthers was carried out in optimal medium of
sucrose solution @5n i- agar-agar (l\). ft was observed that pollen germi-
nation started aftei 

- 3 hr- of anthesis and reached maximum aftet 4l hr
(Table 28).

Tlsr,r 28 - GnRrvnNarloN pERcENTAGE op bhalia poLLENs coLLEcrED AT DTFFERENT rNTERvArj

Pollen collected
after anthesis

(hr)

Pollen viability
(%)

Tube length
(rr)

35.8
48-4
s7-9
67-6

' 24.3

J

3t
4
4t
5

s+

125.00
110.00
133.12
125.00
122.88

@. Kumar and S. C. Srivastava)

2.4.3 Selection for better performance of Moghada macrophglla as a lac host
for kusmi strain of lac insects

In order to make selection in bhalia plants with regard to lac productivity,
the above study was continued in both iethwi and aghani crops.

(i) Jethwi

Out of 40 hiCh and 10 low lac- of two e
further study, seeds which could be from 27
plants were sown in nursery beds. of seeds
ielected plant were twentyfive. . The germination percentage recorded was from
zero to ffiy. The seedlings were transplanted in progeny rows. The plants are
growing well.

(ii) Aghani

Bhalia plants raised in July 1975 were coppiced during ffrst week of
February 19?7. All the during to r
1977-78 crop. The inflo during for
the seeds were collected during for
progeny trial. '

(P. Kumar and S. C. Srivastava)
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(c) RESEARCHES CONTEMPLATED

2.1.3 Integration of lac cultivation with general agriculture under dry farming
conditions.

(d) INSTITUTE PLANTATION

General upkeep of the plantatio! was maintained as far _as possible.

Seedling osts were raised in nursery beds for filling up gaps

and vad for use in earthen pots for laboratory experiments.
Hoeing carried out to keep down the weeds.

(C) SCHEME ON THE CULTIVATION OF KUSMI LAC ON BHALIA AND
GALWANG IN MIXED PLANTATION AT CHANDWA

rop from bhalia bushes (8000) was carried
badly damaged due to severe infestation
: 1974-76). The yield of scraped lac was

for
r the

" 
ber

1

The set

son with the
phicand ot a

C. CHEMISTRY DIVISION

(a) RESEARCHES COMPLETED

' .2.3 Moilification of hyilrolyseil lac anil its utilization

Hyd was reacting it with .epichlorohydrin under
different so as _ 

epoxy group in it which has excellent

adhesive al res ies.

product with isocyanate gave very hard films even at room
iq nr. The films were glossy and resistant to water, dilute

epoxy resin of molecular weights 400
different conditions. On curing with

sulting compositions were found to be
possessed good resistance to water,

iisocyanate was used as a curing agent
iour. Further investigation was carried
rpsin in the ratio of 2:l and dissolving
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in a mixture of butanol and xylene (l :l v/v). The solution was refluxed in the
presence of dicyanadiamide (l% on the weight of solid)- for- 20 hr and acid
values determined periodically. It was found that the acid value dropped from
97.30 to 19'10 after 20 .hr.

So far, the experiments were carried out using the conventlonal hydrolysed
water-soluble portion of the hydrolysed
lost. Another set of experiments was

I :1 v/v). It was found
lac. The properties of ir-dried films were studied. Baked films
were quite hard, glossy le.' (8. B. Khanna and S. K. M. Tripathi)

(b) RESEARCHES ON HAND

3.1 Fundamental Studies

3.1.1 Macrocyclic molecules from aleuritic acid

(i) Synthesis of threo-9,10-dihydroxypalmitic acid qnd its conversion to erythro
isomer

Threo-aleuritic acid (9,10,16-trihydr

rded oily iodocompound which was then
treated with methanolic hydrochloric acid (1 N; 3 hr) to yield methyl 16-iodo-
9,10-dihydroxypalmitate (m.p. 68-70"C).

The reduction of the iodocompound was carried out with sodium borohydride
in dry dimethylformamide at 100'C for 1

der reduced pressure, water was added. T
ed with ether and dried. Rernoval of th
on alkaline hydrolysis and acidification yielded threo-9,10-dihydroxyp-almitic acid.
On crystallizaiion fiom ethyl acetate, it melted at 85-87"C and analysed for CruHrrOn.

TLC in solvent system-ethyl acetate: acetic acid (100:1, v/v) gave single
.spot above that of threo-aleuritic-acid (Rr value 0:60 and 0'71 respectively).

Threo-9,10-dihydroxypalmitic acid was reacted with conc. hydrochloric a_cid

and converfed to 
- 

t]1re 
-eiythro 

acid according to the method described earlier
(A.R.: 1974-76). The resulting erythro acid, after crystallization from ethyl
acetate, melted at ll9-l2l"C

The erythro isomer, thus prepared, on similar treatment yielded the threo-
isomer 1mp. S+-SO"C). The yielA in this case was, however, lower (60%)
than the eailier conversion (90%).

(ii) Synthesis of 1-hydroxytetradecanoic acid

Heptyl magnesium bromide was prepared by treating n-heptylbromide
finely diviaed -magnesium in dry ether for 3 hr. The resultant product

with
was
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condensed with .cycloheptanone, left overnight, decomposed with saturated
ammonium chloride solution and extracted with ether.- Removal of solvent
aflorded. the tertiary alcohol as liquid (IR: oH, 3400 cm-r). The above alcohol
was oxidized with chromic acid in' acetic 

'acid 
(glacial) and, urt.r. 

"ruuiprqcejs-ilg_,_yie_l{9d 7-oxo-tetradecanoic acid (m.p. 62-64.C) [fR: iO, t720 cm-L
and COOH, 1700 cm-rl.

The reduction of the vdride
yielded methyl 7-hydroxyt . ttre
hydroxyester with methano tion fu
tetradecanoic acid (m.p. 51-53"C) [IR: 3400,

(iii) Resolution oJ' aleuritic acid by (l) cinchonine

Aleuritic acid was dissolved in methanol and cinchonine added. The
mixture was heated and the
out and it was decomposed
of aleuritic acid was recover
separated from the mother liquor and
also be applied to resolve synthetic buto

(R. N. Majee, J. N. Chatterjea and S. C. Sengupta)

3.1,2 Detaileil study on lac wax

T into two fractions
and i ble fraction, *.."report responding alcohol
(m.p.

(i) Preparation of methyl ester

The above acid was methylated
conc. sulphuric acid as catalyst for 30 h
The Rr values for acid and ester were
in the iolvent system: trichloroethylene:
The I R spectra for acid showed abso
1750 cm-l.

(ll) Rfuactionation of alcohol soluble fraction at 40"C (Fraction C)
The fractionation of whole lac wax

was reported earlier (A.R.: 1974-76).
(fraction C) was fractionated by chlo
(b) insoluble at room temperature
fractiorurted by ethyl acetate and two
were obtained in each case as solubl
(30'C). The TLC results of the fractio

hich was on (601 on the wt of alcohol soluble
tia was furt into three fractions on silica column.
Th re report 30).

obtainvariousfractionsi c wax wasfrac atively by alcohol, aceto
The various fractions were' 60-80'c)'

(

t
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TasLE 29 - Rt vl.l-urs oF THE coMpoNENTs pRESENT IN THE FRAcrroNs oBTAINED FRoM THE ALcoHoL
SOLUBLE FRACTION OF LAC WAX

Fractions

Fr. C

Rr values of the components

o.40

o.4s

rjt

a
b
ill
?2
b1
br

o.t2

0.13
0.13
0.13
0.13
0.13
0.13

0.30

o.32

0.34

0€8

0.38

0.50

o.52
0.s4
0.52
o's2
o'52
0.52

0.62

o.66
0.66
0.66

o'71

o-77
0.78
o'77

o'77
o'770.66

t
I
t:.

TasI,B 30_ Rr ver-urs oF THE coMPoNENTS PRESENT IN TIIE FRACTIoNS oBTAINED rnou rnacTroN B

Fractions Rr values of the components

Br
B2
B3

0.14
0.s4
0.54

o-76
o.76
o'76

0.48
0.48

TasLB 3l * PrncrNtA,cE coMposrrloNeND AcID vALUEs oF wAx FRAcrroNs

Solvent used
for fractionation

Condition Amount
(v)

Acid
value

l. Petroleum ether
(b.p. 60-80'C)

2. Acetone

3. Alcohol

4, Whole wax

i) Insoluble at 25'C
ii) Soluble at 25'C
i) Insoluble at boiling temp.
ii) Insoluble at 25"C
iii) Insoluble at 5"C
iv) Soluble at 5"C
i) Insoluble at boiling temp.
ii) Insoluble at 40'C
iii) Soluble at 4O"C

44.9
55.1
4-O
20-5
28-s
7.0

16.0
44.O
40.0

7.2
t.2
2.4
2.9
1.7
8.4
nil
r.08
8.0
7.2

t
It

(K. M. Prasad, J. N. Chatterjea and S. C. Sengupta)

3.1.4 Separation anal study of components of lac resin

(i) The isolation and characterization of the new terpenic acid, obtained
from'b-3 fraction of the hard resin was continued. 2:4-Dinitrophenylhydrazone
of the new acid was readily prepared in alcoholic medium. The hydrazone
melted at 114%115'C. The formation of hydrarons ssnfirmed the earlier finding
from IR spectrum that the acid possesses an, aldeh-yde-group. Its acid value
was found to be 219.7 which indicated that the molecular weight of the com-
pound is nearly 255. In order J" .lody its other characteristics..and-to^put
iorward a strubture, a method has been evolved to prepare it directly from
sticklac in sufficient quantity.

Method -sticklac 
(100 g) is taken and dissolved in ammonia solution

(1 litre, IO/o aqteous) by warming. The resulting solution is filtered to
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remove insolubles and neutralized with sulphuric acid (l0l). The aqueous
portion is separated and the gummy mass is repeatedly washed with water.
The mother-liquor together with the washings is extracted with ethylacetate
and the extract dried over sodium sulphate and finally distilled over to get
a viscous mass. This mass is repeatedly extracted with chloroform and about
1 g of the purified new terpenic acid is obtained.

(ii) The estimation of aleuritic and jalaric acids in hard resin was reported
earlier (A.R.: l97l) and the average values were 36/" and 391 respectively.
In order to make this finding more conclusive, an estimation was made with a
mixture of aleuritic and jalaric acids (l:1, w/w) after heating with potassium
hydroxide solution (aqueous, 5%) at waterbath temperature for 5 hr. The
estimation of aleuritic and jalaric acids in the resultant product was carried out
by periodic acid and sodium sulphite methods respectively and their contents
were found to be 371 and 40f respectively. This is in good agreement with
the previous findings for hard resin. Thus, it will be evident that in hard
resin, the ratio of aleuritic and jalaric acids is nearly 1:1 (flw). The results
indicate that some secondary reaction takes place during heating with potassium
o'ut6irtne 

.acid and carbonyl values of hard resin fractior,, outalo"a by
urea-complex formation were also deter nined utilizing standard methods and are
given below (Table 32).

Taslr 32 - 
AcrD AND cARBor.{yL VALUES oF HARD REsrN FRAcrroNs

Constant

Acid value
Carbonyl value

Fractions

A

84.0
16.8

B-l

82.0
17.5

B-2

62.0
16'5

B-3

100.0
19.0

c
80'0
14.5

The values shown in the table indi
in hard
cid, ester
s utilized
method

(m.p. 134-135"C) by reacting methyl al
dach hard resin fraction was reacted
or hvdrazone or mixture of both. The
sharply (charring at 170-I75"C) which i

(N. prasad)

3.1.5 Estimation of shellac in presence of other resins

(i) Thc volumetric method d

eslimation of aldehydic acids (jalar
different synthetic resins such as
melamine-formaldehyde. The wate
of the above resins was subjected to t
value was obtained for all of them.

i

I
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. (ii) An att_empt was also made to evolve a spectronic method for the
estimation of aldehydic (jalaricllacci-jalaric) acids in iac. The method of 2:4-dj-
nitrophenylhydrazone (DNP) [Sukh Dev et al. Tetrahedron 26, 1970, pr>. +rc1-iil
which depends on finding the absorption maxima (1-"*) of iis alkaline soluti#
was ad_opted. The ab_sorqtion maximum (),-"* 480 mg.) of the alkaline solution of2:.4-DNP ^has specific ^intensity e 480:2.72x10a. similarly, the afaline
solution of 2: 4-DNP of jalaric acid at ),,-"* 480 mp has sirecific intensit"
E 480: l-2lxl0+. These values were employed for estimating jaiaricllacci-jalarilc
acids in lac resin. The method developed is-as follows:

Method-Dewaxed lac (l g) is taken and partially hydrolysed with garr1i,
soda (0.5 N aq,) and water solublc portion separated after decomposins the
bydrolysed product with a mineral acid. The aqueous portion is coliected"in a
measuring flask (100 ml) and the wat
washed and all the washings collected i
made up to the mark b! the additi
(5 ml) is taken in a conical flask and
solution (alcoh. I ml) and conc. hydro
mixture is heated for 3 hr at 5d-60'
solution (alcoh. 5 ml) is added to it, w
A blank is also run sid_e -by side and Imax for these solutions are determined.
The alkaline solution of 2: 4-DNP of dewaxed lac at ).-"* 480 mp tras sp.clnc
intensity (e : l'92x 109., _By calculation the percentage of aldehydic *Iil1;
dewaxed lac comes to 36.5.

(8. B. Khanna and N. prasad)

3.2 Modification of Shellac/Constituents

3.2.2 fon exchange resin from shellac

The cation exchange resin devel
Central Salt and Marine Chemicals
It has been reported that the resin has
resistance, appreciable colour throw, s

and lower degree of column utilization
period under report, some of these dra

(i) Attrition resistance and rate of exchange

_ Th^" resin was properly plgked in the column and washed with upwardflow of water till no air bubbles were left and air channels were removed.
By doing so, it was observed that the rate of exchange increased d"ti;fi.'--'

(ii) Colour throw

The colour throw of the resin was overcome by subjecting the resin totwo types of treatment:
sin was washed !1%) and then equiribrated
acid-(4%), wa diied at room tedrperature.
product gave th spirit and ,odr- otfr.i

. .(b) The air dried resin was taken in a big size soxhlet and extracted with
spirit_ for 8 hr. The resin when washed _and- dried at room temperature wasfound to give no colour with the usual solvents.

4l
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(iii) Breakthrough capacity or degree of column utilization

The cation exchange capacity of the resin in terms of g. meg of dry resin
was determined and the stage, where leakage of cations started, was determined.

It was observed that the breakthrough capacity or degree of column
utilization increased from 48 to 7l per cent. However, the result needs
confirmation by other methods.

(P. R. Bhattacharya and A. Rehman)

3.2.4 Creation of unsaturation in aleuritic acid and its addition polymerization

continued to prepare unsaturated
by r allyl alcohol/cinnamic acid/croto
trydr l%i for I hr at 84"C. In case

was vent. The Product was washed
over sodium sulphate and crystallized from ether. The properties of the resyltant
unsaturated derivatives are given in Table 33.

TEETP 33 
- 

PTTP,IN.NTTON OF THE UNSATURATED DERIVATIVES OF ALEURITIC ACID AND THEIR

Aleuritic Atlyl Crotonic Cinnamic
acid alcohol acid acid
(e) (ml) (e) (e)

Charac-
teristics
of the

product

m.p..C Iodtne
value

Acid
value

Hydroxyl
value

l0

t0
l0

25 Amorphous 53
stickv solid

White solid 50-55
10 White solid 160-165

46.2 70.5

293.0 52.O
234.7 60.3

0

149'3
120.0

l0

Polymerization of allyl aleuritate

Allyl aleuritate (2.59 g) in benzene..(100 ml) was PolYmerized with.benzoyl
oeroxid6 0'l on tire we-ight of solid) at 84"C. The resultant product, so

;bt;ilJ, iliJ a wnit" solid'(m.p. 55"Ct. The acid and iodine values were nil
while the hydroxyl value was 18'6' 

. (A. Kumar and M. K. Mishra)

3.2.7 Polyesters fr m aleuritic acid

(1) Last year an attenpt was made.to pr^epare polyesters by the.reaction of
acetonated I,l6-dicarboxyli-c acid (obtained from aleuritic acid) with ethylele
slvcol but was unsucceisful. It is presumed that during the course of the
ieiction, the blocked vicinal hydroxyls are freed. Hence attempts were made
to replace the hydroxyl gtoups as mentioned below:

(a) To prepare the halogenated derivative, the dihydroxy
treatid with pirosphorus and iodine. The product obtained
insoluble in the organic solvents.

(b) To DreDare the unsaturated derivative, the dihydroxy dibasic acid was
treatid with phosphonium iodide in Qarbon disulphid_e_ or with _phospForus
tribromide in bth"i. The desired product, however, 

-could not be obtained.

dibasic acid was
was spongy and
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_ 
(c) The dih.y{oxy dibasic acid was treated with acetic acid (glacial) to

replace_ the vicinal hy-droxyls with _acetate (HC.COO) group. I.R.- specfrum
showed the presence of the hydroxyl groups in the product indicating fhat the
attempt was_ 1ot successful. It is now proposed to carry out acetylation with
acetic 4a[yd1ide.

(A. Kumar and R. N. Das)

3.2.8 Modification of lac and hydrolyseil lac with glycols and dicarboxylic acids

coating polyurethanes have very good flexibility, adhesion. imnact
and solvent Pslyurethane coatings also find a variety of outdoor-and
marine uses their good weatherability.

s for coating composit ss,
o water and chemicals he
polyurethane. coatings- ng
acids for chain extensi h;

The polyesters were prepared by r
molecular proportion) and different pr
methods. In the first method, the po
taking shellac, ethylene glycol and adi
sulphonic acid was used as a catalyst a
170+5"C with constant stirring up to 8

o steps _ first by preparing
of the p-toluen6 lulphonii
of adipic acid. Th'e acid
ned. It was observed that

tep process (Table 34).

In a similar mann€r,- shellac-based polye_sters with cid, phthalic
acid and maleic anhydride were prepared adopting on

(B. B. K. N. Rao)

3.2.9 Modification of lac, its fractions and hydrolysed lac with sulphur

Life under heat of dewaxed la
determined at 150'C. These were sepa
on the weight of lac) at 150'C for di
stage. The amount of sulphur in t
determined by preparing solution in s

and is reported in Table 35.

re heated with su in the presence of(l%), a,rubber at l50t u"A tt"
estimated which increasing tienA ln

+3
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TAsr,E 35-Alvrouwr oF suLpHtR CoMBINTNG wITH vARIous rYPEs oF LAc

Sulphur
used for

reaction (%)

Type of
lac used

Life
under heat

(min)

Period of
reaction

(min)

Sulphur
combined

(%\

Dewaxed
do
do

Kusmi
do
do

Hydrolysed
do
do

3.6
)'I

15
l5

30
30

60
60

0
5

10

0
5

l0

0
5

t0

18
t7
17

36
34
34

70
68
67

1.7
1.8

3.5
3.5

. The chemical constants of the sulphur reacted lac samples are reported in
Table 36.

A study of the table would indicate that there is a drop in all the three
constants, viz., acid, hydroxyl and iodine values [IR:S-containing groups
t22O-1240 cm-\.

Next, aleuritic acid, the chief constitueirt of lac, was reacted with sulphur
at 150"C for 4 hr (its life under heat was more tban 7 hr) and it was found
out that the reacted sulphur was nearly 4 per cent.

Tlsrp 36-h.opnnrrss oF suLpHtR MoDTFIED LAcs

Iodine
value

Acid
value

No. Samples Sulphur
combined

(%)

Hydroxyl
value

t
2

3

4

5

6

7

8

9

Dewaxed lac
Dewaxed lac reacted
with sulphur

do*accelerator
Kusmi lac
Kusmi lac reacted
with sulphur

do*accelerator
Hydrolysed lac
Hydrolysed lac reacted
with sulphur

dof accelerator

l-7

3-2

3.5

3.8 .

3.6

4.2

65.6
62.72

62.9

65.17

62.5

61.9

t22
ll6

lts'7

280.32

270'5

255.6

277.2

257.3

255-2

292;8

277.5

ts.2
9.36

9-36

14.5

to.2

10.3

(8. B. Khanna and Ashok Kumar)
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3.3 Use of Shellac anrl Modifierl Shellac in Surface Coatings

3.3.3 Studies on lac-oil combinations and their utilization

Experiments were carried out last year to replace alkali refined linseed oil
by double-boiled linseed oil for preparation of the lac-oil varnishes which could
be thinned with hydrocarbon solvents without turbidity and produced hard,
smooth and glossy films on air drying. These films showed much improved
performance in respect of drying characteristic and water resistance.

Further experiments were undertaken to prepare the varnish in bigger lots
(up to 1.5 litres). Though the varnish could be prepared without any difficulty,
the films showed some deviation in performance. In this case, the films took
slightly longer time for air drying (tack-free), i.e.,2.5 hr instead of 1.5 hr.
Some deterioration was also noted in regard to gloss, adhesion and hardness
of the films. These varnishes could also be pigmented and gave similar
performance.

Electrical properties of these varnishes were, thereafter, determined. The
breakdown strength (BDS) of the samples with and without drier at 27"C was
found to be 3 kV/mil and 2.5 kV/mil respectively.

In view of the high BDS of this varnish, its suitability as a baking type
insulating varnish was also assessed. It has been found that beside high BDS,
this varnish possesses many desirable characteristics of a baking type insulating
varnish. It air dries within 2 hr and produces hard, nontacky and smooth
films. It is compatible with thinners, possesses the desired solid content and
thermosetti ng characteristics.

Experiments are in progress to test the other important properties as
mentioned in the IS:350 for baking type insulating varnish.

(S. Kumar and M. Mukherjee)

3.3.6 Shellac based paint/primer for the gas holder of gobar-gas plant

Investigations carried out to find the suitability of shellac/epoxy resin and
shellac-linseed oil-toluene diisocyanate compositions for the gas holders of
gobar-gas plants were reported last year. Performance of these compositions
under laboratory conditions was furlher examined.

The composition based on shellac-linseed oil-toluene diisocyanate showed
very little deterioration even after one and a half year immersion in gobar-slurry
under laboratory conditions. The composition based on shellac epoxy resin was,
however, affected after one year.

The compositions will
plants.

now be tested on actual gas holders of gobar-gas

(S. K. M. Tripathi and B. B. Khanna)

3.4 Use of Lac for Encapsulation

3.4.1 Coating of insecticirles/pesticides with lac

As reported earlier (A.R.: 1974-76), two chemical and one physical methods
of encapsulation have been developed using lac as a wall material.
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ethod of coating solid insecticides/pesti-
ized-bed technique was suitably modified.

available in the Institute. However,
ating experiments could not be done.
r suitable air compressor.

(S. Kumar, B. C. Srivastava and C. P. Malhotra)

3.4.2 Physico-chemical studies on lac for encapsulation

were initiated in order to use lac as a

;", 1lfli; l?'J rtl rui$T"$ 
"'"#8il,'"T' 

'fr;
ne paper and continuous flow of water.

5 to 15% wlv, spirit solutions) were
in excess of boiling water by agitation.
s, resin concentratiot, pH, nature of

termined for both sols and solutions.

nique have pH around 7 but those
acidic range 4-5. Further, hydrosols

concentrated in comparison to the other
ysis technique are less condictive than
The nature of charge in all the cases
observed that pH may serve as a basis
e. Preliminary experiments have shown

ght colour can also be prepared by the
for electrodialysis and electrophoresis
rane was procured.

(S. Kumar, B. C. Srivastava and P. K. Banerjee)

3.5 Use of Shellac in Rocket Fuel

It was reported earlier that by using a modifled composition, smooth and
goqrygt shellac propellants were obtained which also possessed adequate
flexibility. This flexibility however laste< for 15-20 days.

riod further experiments were ca
ility opellants. For this purpose
olyes he presence of a plasticizer.
was idisers, hardner, catalyst, etc.,

mould and cured at 120"C for 24 hr. The solid propellants so obtained
were mpact and possessed improved flexibility. When tested for
burni hese propellants burnt smoothly and vilorouply but gave a
slight

For another set of experi
thermosettins resin havins fiee
mixed with 6xidizer etc. p-roduce
tively softer. These propellants
smoothly and vigorously with luminous flame and left no ash.

The calorific value of shellac propellants prepared earlier was determined
and found to be 1134 calories/gm.

(S. Kumar and A. K. Dasgupta)

+7
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3.7 Electrical Properties of Lac and Modifierl Lacs

3.7.1 Study on the dielectric behaviour of hatural resins

The Cole-Cole method has
information about the different
changes occurring in the resin,
from the solid to the liquid state
of the dielectric data of shellac,
Phys.,lp-, 1!44, p. 1l was made by the same Cole-Cole method in the frequency
range 50 Hz-500 kHz and at temperatures 20" to 110"C. The Cole-Cole
(S_" vs e' plots) patterns of shellac at different temperatures are shown in
Figs, lA and lB.

_ _ It may be noticed that the dielectric relaxation of shellac for temperatures
20' to 60'C are comprised of three relaxation processes (marked I, II and III).
The dielectric relaxation of the resin at 70'C afforded two dispersion processes.
At temperature 80'C and above, it represented perfect semicircular Cole-Cole
patterns.

The various dielectric parameters determined from the Cole-Cole diagrams
at different temperatures along with the exper btained
in Table 37. At temperatures for which both €_ valu
obtained from the Cole-Cole diagrams, the di r6ment
determined from the observed values. The of the
constant (eo) with temperature (Fig. 2) showed an increase from 3.7 at 20'C to
8'13 at 80'C and then decreased to a value of 7.26 at ll0'C. The slass
transition and melting temperatures were found to be around 40'C and 70'C
respectively. An increase of nearly six times in dielectric increment Ae, which is
related to the dipole moment, was obtained owing to the increase of temperature

Tnstr 37-Drcrrcrnrc pARAMETERs oF SHELLAc DERTVED FRoM THE Cor,r-Cor,r DTAGRAMs AT

Tem- Low frequency
perature dielectric constant

'(c) (.0)

High frequency
dielectric constant

(.- )

Dielectric
rncrement

Ae
(€o-€_ )

Relaxation Distri-
time bution

(sec) t paramcter
q

Observed From
value (a) Cole-Cole

diagram

Observed From
value (a) Cole-Cole

diagram

20
30
40
50
60
70
80
90

r00
110

3.70
3.91
4.28
4.95
6.00
7.12
7.85
7.78
8.08
8.23

7.90
8.1 3
7.85
7.38
7.26

3.25
J'J+
3.55
3.90
4-19
4.49
4.69
4.90
5'24
5.90

3.12
3.20
J'JZ

4.48
4.74
4.80
4.91

0.58
0.7r
0.96
1.05
1.81
3.41
3.65
3'1r
2.58
2.35

(a) Values obtained by Bhattacharya.

5.50x l0-5 0.61
8.74x 10-6 0.58
1.80x 10-6 0.51
2'00x10 ? O.47
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20 4o 60 8o too

TEIVIPERATURE IN "C
Fto. 2 - ve.nrarroN oF srATrc DrELEcrRrc coNsrnnr_(eo)_wrH TEMpERATURE oF SHELLAc (-a -),soFr FRAcrroN (-o-) 

^y^#11r?iffi;T8il"!;.#;, fri;;>rfrl?"NorE 
rHE GLAss-rRANs,rroN

from 20' to 80"C while a decrease o
further -rise of temperature from 80' to
(r) of shellac from 80' to 110'C were
which decreased from 5.5x10-5 sec. at
23 per cent decrease in the Cole-Cole
for a change in temperature from 80't

The different relaxation processes
analysed. One of the processes was att
polar group (possibly free hydroxyl)
segments. The single Cole-Cole patter
relaxation was possibly due to mol
Bhattacharya indicated only one proces
of hydroxyl groups. The marked de
melting temperature (80'C) suggested
of the resin molecule-

The above study was 
_ 
then -extended- to the fractions of shellac. The

Cole-Cole diagrams for both hard and soft resin fractions of lac *.r" arur"i
51
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using the data obtained by Bhattacharya llndian J. Phys.,t&, 97,19441. Hard
resin which constitutes nearly 70 per cent of the whole lac also exlubited
three relaxation processes between 20'
one (typical Cole-Cole patterns) at 80"
soft resin which. comprises nearly 30
prooesses from 10" to-40'C and one pr

The different dielectric parameters of soft and hard resins evaluated from
the Cole-Cole diagrams have been shown in Tables 38 and 39 respectively.

TasLB 38-Dmrrcrntc PARAMETERS oF soFT FRAcrroN EVALUATED rnou Coru-CoLE DIAGRAI{S

Tem- Low frequency
perature -dielectricconstant

('c) (.0)

High frequency Dielectric
dielectric constant increment

(..) A€

Relaxation Distri-
time bution
(sec) parameter

Observed Obtained
value (a) from

Cole-Cole
.diagram

Observed Obtained
value (a) from

Cole-Cole
diagram

l0
20
30
ulO

50
-60

70
80
90

4.20
+33
5.80
6.54
6.92
6-90
6.72
6.51
6-40

4.20

6.98
7.18
7.08
6.82
6,5'l
6.44

3.35
3.52
3-14
4.00
4.22
4:60
5'00
5.33
5.56

3.08
3.32
3.54
3.62
4.02
4-24
4.48
4-62
4.99

t.t2
1.01
2.26
3-36
3.r6
2.84
2.34
l-95
r'45

2.93xlo-6 0'63
6.9x 10-8 0'58

1.77x 10-6 O'49
7-l6xl0-1 O.49
6.38 x 10-? O'32

(a) Values obtained by Bhattacharya.

TABLE 39 - Drnr-ecrnrc PARAMETERS oF HARD FRAcrroN EVALUATED rnou CorE-CoLE DIAGRAMS
AT DIFFERENT TEMPERATURES

Tem-
perature

("c)

Low frequency
dielectric constant

(.0)

High frequency Dielectric
dielectricconstant increment

(.-)' A€

Relaxation Distri-
time bution

(sec) t parameter
q

Observed Obtained
value (a) from

Cole-Cole
diagram

Observed Obtained
value (a) from

Cole-Cole
diagram

o.57
0.52

30
40
50
60
70
80
90

3.90
4.to
4.54
5.24
5-75
5.56
8.13

3.54
3.64
3.93

5-37 4-23
6.58 4.52
7.90 5.00
8'10 5.41

0.36
0.46
0.61
t-14
2.O6
3'10 8.0x l0-5
2.82 2.0x 10-5

4.80
5.28

(a) Values obtained by Bhattacharya.
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The variation of eo with temperature for soft and hard resins and shellac
has been shown in Fig. 2. For both the fractions, €0 showed an increase

,attaining 
maximum at 50'C:.nd 70'C respectively 

""U H:rt#::ffi:1"r;i::
. by ing temperatures for

lowe
, Between (where molecules probably do not undergo appreciable
lphalge in co io values of soft'resir w"." highei as"corirpared to
;both hard fr hellac. This indicates that for the soft fraction the
:bffective dipole moment per motional unit is greater than those of other.
,For temperature belo nearly eeual e6 values for both hard fraction
tpnd shellac suggest t ber of dipoles present in both the resins are
ithe same. Marked dielectric increment, relaxation time and
idistribution parameter was noticed for both the fractions above their meltiag
'temperature.

Cole-Cole patterns were ob
r melting temperature. The
I distribution of the resin
decrease in relaxation time

pf the resin molecule at high temperature proba
i (D. N. Goswami)

q.7.2 Effect of plasticizers on the electrical properties of shellac

' The effect of the addition of tricresyl phosphate (TCP), a plasticizer,
gn _!hq dielectric strength of shellac varnishei (aii' dryirig) was investigated.
Preliminary study was made on shellac varnishes (251 *lv) prepared- with
methanol. The preparation of the films from tissue papers and the method of
measurement of dielectric strength were the same as described in IS:352-1973.
An increase of nearly 56 per cent in breakdown strength of shellac was obtained
with the addition oi rcp (on the weight of shellaE). The air-dried films of
plail._shellac varnish_ were very brittle. The addition of TCP improved the
flexibility to a certain extent. The baking (at 100'c for 2 hr) o-f the fllms
iniproved the breakdown strength but the flexibility deteriorated. 

-

The study was then extended to shellac varnishes prepared from spirit.
with the concentration of TCP added
e dielectric strength of air-dried (dried
films of shellac was found to increase

ent TCP. The addition of more TCP
ble increase in the dielectric strensth.

found to be very brittle. The addit-ion
lms made from 30 per cent TCP-treated

f humidit h was also studied after
co films in a 24 hr). Humidity caused
a dielectric rnish films.

The maximum decrease in' dielectric strength (ri.s%) was observed with
3O%, TcP-treated shellac varnish films. The-correspoiiiiing decrease in the
breakdown_str-ength with 20, 15 and lo\ TCp-treated varni--sh fiIms was 13.3,
10'4-.and 7'5\ respectively. The flexibility of the films kept under humid
condition was comparatively better than thoie of the air-dried films.
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The flexibility of the films prepared from denatured spirit was better as
compared to the films from methanol.

(D. N. Goswami)

(c) RESEARCHES CONTEMPLATED

Correlation of the properties of seedlac and shellac with age.

D. TECHNOLOGY DTVISION

(a) RESEARCHES COMPLETEI)

4.1.2 Corelatign of the properties of shellac and seedlac

In trade aifei"nt qualities of seedlacs are mixed in different proportions
to obtain shellac of requisite standard. However, no scientific studies have been
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made till now to correlate the properties, e.g., life, flow and colour of seedlac
and shellac made therefrom.

Seedlacs of different qualities were taken and converted into shellac by
bhatta. process. These seedlacs were then mixed in different proportions anithe mixtures were tested for their properties, such as, life, flow and 

"olor.index. These mixtures of seedlacs were- also processed 
-to 

shellac bt the ;a;;
method and their properties determined.

A number of such experiments have been carried out to draw definite
conclusion.

On the basis of results obtained
colour, life and flow of shellac are
seedlac. These properties of shellac ar
parent seedlacs are mixed. In a typica
and colour index of 45,41, 16 and 52,
shellac, these values for the corresp
58, 61, 8. But when these seedlacs wer
for the resulting shellac were 53, 71
life, flow and colour of the shellac
directly proportional to the ratio in w

(A. K. Ghosh and R. K. Banerjee)

(b) RESEARCHES ON HAND

4.1 fmprovement in the Processing Techniques

4.1.1 Manufacture of shellac and dewaxed lac in aqueous medium
A method which was standardized last year for preparation of shellac in

aqueous medium was found satisfactory when tried. on lenii-pilot 
.scale UV iiti"l20 kg of seedlac per charge. In brief, the method is described Derow:

Seedlac is dissolved in water (l: 4
(8%) and sodium sulphite (3%)'on
80"-85"C for half an hour. The soluti
to remove impurities. For the prep
cooled at room temperature and the
crust is removed. To remove as muc
refiltered by passing through a cloth
aid. In order to get natural colour
on the weight of seedlac was added to t
lac content and finally precipit
pitated lac is then washed free

to have corresponding values of
respectively. If the mixture of hy
not added, the life, flow and co
l2'5 units respectively.

(A.K. Ghosh)
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4.1.5 Effect of drying seedlac in sun anil shade

Durin d, sixteen pairs of samples were subjected to drying in
sun and The alcoholic solution (10%) of these samples _were
examined ng their colours with red,- yellow and blue slides of the
Lovibond -Th" datu are given in Table 40. It was observed that
the samples dried in sun had red colour hrgher by 0'3-l'l unit, the common
range biing 0.3-0.5, and other colours were the same as ccmpared to 

^samples
drie? in thi shade.' More samples are to be examined in order to confirm the
results.

TISLE 40- COIOUN. ANTil-YSIS OF SEEDLAC SOLUTION BY LOVIBOND TINTOMETER

Method Colour Colour analysis by Lovibond Tintometer
ofdrying index

Yellow Red Blue Bright'
ness

SI
No

Seedlac

I

2

4

5

6

8

9

l0

l1

t2

t3

l4

l5

t6

Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade
Sun
Shade

(A. K. Ghosh and R. K. Banerjee)

4.1.6 fmprovement in dewaxing technique in aqueous medium

Dewaxing of lac in aqueous medium is a very lengthy and tedious -process
and takes ab6ut 48 h;. T1,. pi;cess involves two steps-, namely, (i),cooling^fhe
lac extract to room temperatufe and removing the scum of lac wax, (lt) tlttratlon

Rangeeni, Oct. 1972

Rangeeni, June 1973

Rangeeni, June 1974

Rangeeni, July 1974

Rangeeni, Jzn.1975

Rangeeni, June 1975

Rangeeni, Oct. 1975

Rangeeni, Nov. 1975

Rangeeni, Jan.1976

Rangeeni, June 1976

Rangeeni, Oct. 1976

Rangeeni, Nov. 1976

Rangeeni, Jan,1977

Rangeeni, Oct. 1977

Rangeeni, Nov. 1977

Kusmi, Jlly 1977

20
t9
2l
2l
l7
t7
2l
2l
t4
l3
20
20
t7
l7
20
20
l6
l6
24
22
t7
16
t8
18
20
20
22
22
19
t9
l4
l4

t4
t4
20
20
20
20
20
20
18
t8
20
20
20
20
20
20
20
20
20
20
t4
t4
l4
t4
18
18
t4
t4
20
20
20
20

8'5
8.0
8.7
7.6
6-9
6.6
8.1
7.4
6.0
5.5
8.2
7.9
6.5
6.1
8.0
7.2
6.5
6'0

10.5
9'4
7.O
6.4
7.1
6.7
8.5
8.2
9.3
9.0
7.4
7'l
5.4
5.0

X

o.4
o.4
X

0.3
0.3
0.4
o'4
0.4
o.4
0.4
0.4
0.3
0'3
0.4
0.4
0.4
0.3

X
0.3
0.3
X
X
0.3
0.3
x
X

X

X

X

X

X
X

X

X

x
X
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of the solution to separate the remaining wax. In the present study it was
desired to shorten the process by combining the two steps into one. Thiswas extract of seedlac and chilling it to lO"Cfollo cloth bag using paper pulp-as filteringaid. was found to be 0.10 t-o 0.14 per centl
The

(A.K.Ghosh)

4.2 Rubber-Shellac Combination

4.2.1 Incorporation of modified lacs into rubber

(i) The effect into a blend ach of
nat-u1af and styren sing- easy proc (EpC)
and high abrasion ck fillers was results
are brought out.in Table 41. It is evident from the data that optimum time
cure decreased in presence of both the fillers by the addition of shellac.
Modulus was affected slightly but ultimate elongation generally increased with
both the fillers. Tensile strength was found to increase up to l0 per cent
shellac concentration in case of EPC and 5 per cent shellac conc6ntration
in case of HAF and thereafter decreased with both the fillers. Tear resistance.
however, showed a decrease with all the concentrations of shellac whereai
hardness was improved.

rrsln 4l - Errucrcxix*l-"titilt1;it"r'll*:'ita"'^i,T"iil'ft g,'rir*^T"" or 50 panrs r.qor

Shellac Optimum
added cure time

(per 100 at l4O"C
parts (min)
blend)

Modulus
at 2OO\

elongation
(kg/cm")

Ultimate
elongation

(%)

Tensile
strength
(kg/cm,)

Tear Hardness
resistance (shore A)
(kg/cm)

Fnr,rn EPC (70 panrs) AccELERAToR MBT (l panr)

0
5

10
l5
20

0
5

10
l5
20

48
54
56
6l
63

62
62
66
66
67

490
600

650
600

40
20
20
30
30

40
20
30
30
30

Frrnn HAF (40 renrs) AccELERAToR CBS (l ranr)

16.3
l4'o

15.7
14'3

42'2
35.3
42-4
29.2
31.2

650
750
800
680
.620

6t.l
77.5

105'7
45.4
36.8

133'3
141.5
r22-l
rlt.4
95.8

26.4
25.1
22.3
20.1
23.3

38.1
39.O
30.3
36.9

.30.2

-(ii) As reported. earlier the addition of zinc salt of lac into natural rubber
resulted ig great". improvements _of the mechanical pro_perties as compared toplain shellac when MBT was used as an accelerator, Similar rtuo/ w'u, -uai
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using CBS as an accelerator. From the data, as given in Table 42, it was
observed tbat addition of 2'5 parts of zinc salt of lac per 100 parts of rubber
is optimum to increase the modulus and tensile strength.

TIstn 42- EFFECT oF INcoRPoRATToN oT Zn-sI T oF LAc oN THE PRoPERTIES OF NATURAL RUBBER

44
44
46
47

840
750
800
850

030
25 20
s20

10 30

2.1
2.5
2.4
2.6

161.4
165.0
r40.3
130.2

26.4
16.0
20.1
22.1

(B. B. Khanna and Radha Singh)

4.3 Use of Lac in Adhesives

4.3.1 Modified lacs as arlhesives

(i\ Modification with phenol formaldehyde resin

As reported last year, when phenolic resin. (PF) was incorporated 
. 
into

shellac, th6 bond strength decreased for the metal surfaces such as steel, brass
and copper. However,-the addition and lime (5'l
and 1 7" o" the weight of shellac bond 

-strengthf.o- ci'"os ton/sq inc[ to 0'24 tonl when PF resin
and shellac were taken in equal parts.

(ii) Modffication with epoxy resin

. It was reported earlier that a blend
shellac (1:l) had a bond strength of 0'45
value could be further increased to 0'56
heated for 30 min at 100"C.

of epoxy resin (epikote l00l) and
ton/sq. inch on steel surface. This
ton/sq. inch when the blend was

(P. K. Ghosh, M.

4.3.2 Heat and water-proof decorative laminates

Islam and R. Prasad)

In order to improve the surface resistance of lac based decorative laminated
Ooards ihe top decorative papers were impregnated two 

^ 
to three times with

modified shellac varnish (Vfeifotac). The boards were found to have . good
itreneth and surface gloss'and could be trimmed, sawed or punched without
dehdination. They fassed heat and boiling watel resi-stance test as per
IS: 2046-69 ana atso resisted to mineral acid solutions (2/') and vegetable
oils but were slightly affected by dilute alkali solutions.

(P. K. Ghosh and M. Islam)

4.5 Utilization of Waste Mica

Last year, insulating sheets/boards using -calcined mica with 
-brrtylatedmelamine 'resin, modified' hc aria nyArotysed lac were prep_ared. -This year

rnoainotiorr of lac was done with formalin and urea. Shellac (100-8) w_as

air*G.A in alcohol and modifled with formaline Q5 g and urea (9 g) in the
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usual way. To the modified varnish, calcined mica (200 g) was added to get a
paste. The paste was kneaded, air dried and powdered to 30 mesh. It was
then baked at 110'C for 2 hr and moulded into sheets in a hydraulic press,
at 135'-140'C under I ton/sq inch pressure for 3 min. The moulded composition
had an impact strength of 2'2O kg/cm2. Though the impact strength was low
but thick boards (l/4") moulded from this composition were quite tough and
could withstand drilling, sawing, punching and similar mechanical operations.

. (P. K. Ghosh)

washing 
",,,, 

Jl :,:r":::':,"J ;il:MPLATED

E. EXTENSION DIWSION

(a) RESEARCHES COMPLETED

Sponsored Research : Scheme on " Coordinated Programme for Evolving
Sample Survey Methodology to Estimqte the Production of Lac ".

A pilot sample survey for the estimation of lac production was carried out
during the year 1975-77 in collaboration with the Indian Agricultural Statistics
Research Institute (IASRD, New Delhi. The main objective of the survey was
to develop a suitable sampling technique for the estimation of number of
lac-hosts, trees under lac cultivation, total production of sticklac and average
yield per tree. The fleld work in connection with the survey was done by the
Institute while the technical guidance was provided and analysis of the data was
undertaken by the IASRI.

The survey was conducted during katki 1975 and baisakhi 1975-1976 seasons
in Khunti subdivision of Ranchi district (Bihar) which is predominantly a
lac growing area. During karki 1976 and baisqkhi 1976-1977 seasons it was
extended to Palamau district of Bihar in addition to the area covered in the
earlier seasons. Initially, the survey was started with ten enumerators in the first
two seasons. They were augmented with additional fifteen enumerators during
the subsequent surveys. Each enumerator was allotted four to six villages.
They made complete enumeration of lac-hosts and also conducted crop-cutting
experiments according to the plan durinl each survey. The field staff was given
intensive lraining at this Institute in the identification of lac-hosts, lac cultivation
practices and method of conducting crop-cutting experiments while IASRI
provided the necessary training in the method of data collection, use of list of
random numbers for the selection of trees, survey map reading and location
of -pl-ot. The Directorate of lac Development, Ranchi participated actively in the
training programme of the survey.

Data on number of lac-hosts and hosts under lac cultivation in each of the
selected villages were collected by the enumerators for two species of lac hosts,
viz., ber and palas. The enumerators visited every plot in the village with the
help of a survey map and recorded the information after careful observation of
each tree. In each of the selected villages, five ber and ten palas trees were
selected randomly for conducting crop-cutting experiments. These trees were
actually harvested by the enumerator with the help of labourers after complete
maturity of the crop and the yield of sticklac was recorded by actual weighment,
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Measurements like girth of the tree, number of shoots encrusted with lac. total
length of encrustation and weight of shoots with lac were also recorded for
each of the harvested tree. In addition to this, general information about the
selected villages pertaining to lac production was bollected.

The following proformae were used for collection of data:

Proforma 1 - General information about the selected village.
Proforma 2 - Information from the households in the selecled villase about

lac cultivation.
Proforma 3 - Enumeration of lac-hosts in the selected village.
Proforma 4 - Selection of cultivated lac-hosts for crop-cutting experiments.
Proforma 5 - Details of information regarding crop-cutting experiments

. conducted.

_ In all, lac-hosts in 152 villages of Khunti subdivision and 156 villages of
Palamau district were completely enumerated during the course of this s-urvey.
Further, ll25 ber and 2679 palas trees have been harvested in both the regions
for observing the yield of sticklac.

The results obtained from this survey indicate that in Khunti Subdivision
the estimates of number of ber trees under lac cultivation varied from 0.50 to
3'2 lakhs in different seasons while the number of palas trees under lac
cultivation. varied from 0.63 to 3'84 lakhs. The estimafes for number of ber
hosts varied from 3.05 to 4.97 lakhs and that of palas from 10.97 to 15.04 lakhs
in different surveys. The quantity of sticklac produced was estimated at ll3l
to 1265 tonnes in baisakhi artd 542 tonnes in katki season. The average yield
of sticklac obtained from a ber tree was of the order of 2.64 to 2.72 ig in
baisakhi and 0.56 to 1.06 kg in katki season. fhe corresponding estimates for a
palas tree were 1.41 to 1.45 kg in baisakhi and 0.0S to 1.27 kg ln katki season.

Similar estimates have been worked out for Palamau district. The estimates
of number of ber and palas trees under lac cultivation were worked out to be
0'30 and 10'61 lakhs respectively in katki 1976. The corresponding estimates of
number of ber and palas trees and the average yield of sticklac per ber urrd
palas tree were estiinated at 3.ll lakhs, 37.E8 iakhs, 0.96 kg unO O.lZ tg
respectively. The estimates of number of ber trees under lac c-ultivation, tottl
numbor of ber trees and the average yield of sticklac per ber tree were worked
out as 0'82 lakhs, 2.30 lakhs and3-26kginbaisakhi 1976-77. The corresponding
estimates for palas were 8.89 lakhs, 30.08 lakhs and 1.49 kg respectively. The
estimated total proluction of sticklac was 1004 tonnes during kqtki 1976 and
1587 tonnes in baisakhi 1976-77.

(S. K. Saha, S. D. Sharma, D. V. Subbarao and S. D. Bokil)

(b) RESEARCHES ON HAND

3.2.6 Copolymerization of shellac with vinyl monomers

The emulsion polymerization of shellac with vinyl monomers, such as, ethyl
acrylatq (EA) and methyl methacrylate (N MA) was studied earlier (A.R.: 1974-76)
using potassium permanganate as initiator. During the period under report,
graft copolymerization of shellac with acrylamide (AA) and methyl methacrylate
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(MMA) was studied in aqueous dioxane at room temperature in presence of
ceric ammonium nitrate as initiator. The reaction products were found to be
insoluble in common mixed solvents. One of the products (shellac-PMAA) was,
however, found soluble in glacial acetic acid.- (P. C. Gupta, P. R. Bhattacharya and S. K. Saha)

5.2 Development of Shellac Bond Powder

It was reported earlier that a shellac bond powder suitable for use in the
manufacture of micanite by the solventless process was developed and a sample
has been sent to Bharat Heavy Electricals Ltd, Bhopal for evaluation. The
report indicated that the bond powder was suitable in all respects except the
heat polymerization time and particle size. The bond powder has been further
improved by varying proportion of rosin in the composition and a bigger lot is
being prepared for sending to BHEL, Bhopal for shop trials.

(S. K. Saha and B. P. Banerjee)

(c) RESEARCHES CONTEMPLATED

Nil
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3. EXTENSION

During the period under report the extension activities of the Institute
have been carried out by Extension Division and were as follows:

(i) Large scale cultivation of lac at Kundri
(ii) Technical services and development work
(iii) Publicity
(iv) Testing and analysis
(v) Training
(vi) Production and sale of special shellacs in the Production Unit

(1) Large scale cultivation of lac at Kundri

Technical guidance was continued to be rendered to the Forest Department,
Bihar in running the 421-acre farm having 40,000 palas trees at Kundii.

During April 1977 pruning-cum-ari harvesting of 15,300 trees was carried
out and 7374'6 kg ari scraped lac was obtained.

Harvesting of 9190 trees was done in October and 5812 kg broodlac was
obtained. Thirty kg broodlac was sold and the remaining was used for
inoculating 15,512 trees. A total of 794.5 kg scraped lac was obtained from
mature crop.

7.5 tonnes dry sticklac was produced at a cost of Rs 14,000 approximately
towards labour charges. Disposal of produce at the rate of Rs 3 per kg
fetched a revenue of Rs 22,000 giving a net profit of Rs 8000 approximately.

(ii) Technical seryices and development work

Technical services were as usual rendered to all those interested. These
included Government organizations, private institutions and individuals
interested in using shellac compositions. Literature on improved method of
preparation of seedlac, manufacture of shellac, bleached lac, water-soluble lac,
hydrolysed lac, shellac wax, lac-coated urea, French polish, Melfolac, wash
primer, sealing wax, gasket shellac, insulating varnishes, insulating tape,
multipurpose adhesives, utilization of byproducts of lac industries, etc. were
supplied on request. In addition, samples of shellac, water-soluble lac, hydrolysed
lac, lac-coated urea, and wash primer were also sent.

A few of the other important activities aie mentioned below:
(i) A scheme for establishing seedlac processing unit in rural areas was

prepared and sent to the Managing Director, Bihar Panchayati Raj Financial
Corporation, Patna. Suitable sites for establishing the said units were also
suggested.

(ii) Speciflc information about the composition of sealing wax was supplied
to the CSIR Polytechnology Clinic, Patna and several other parties. The
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Forest Department, Bihar was advised req?rdlng a suitable composition of
sealing wax to be supplied to the Unio r Public Seivice Commission. ^

(iii) Grridance was provided to a lac. m_anufacturer. regarding the hygienic
disposal of lac factory waste efluents and their utilization.-

(iv) Several entrepreneurs were advised regarding shellac and shellac based
Industries.

__(v) Literature on " Improved. Methods of Lac cultivation " was supplied
to U.P. State cooperative Marketing Federation and to several other partibi.

(vi) A paint manufacturing unit has been supplied all details for the p&1u-
facture of shellac wash primer.

(vii) An entrepreneur at Ranchi was provided technical know-how. trainins
and testing facilities in order to enable him to start the manufacture of shella"c
based baking type insulating varnish.

(viii) Conditions for decolorizalion of seedlac solution with the help of
activated charcoal were worked out at the request of a prominent lac -lunu-facturer and the findings were passed on to him.

^ (ix) A manufacturer was assisted in choosing the proper quality of shellac
for the manufacture of gasket shellac compound. For this purpose different
shellac- samples sent by the party were evaluated and commentj were passed
on to him.

^ {r) A ^public sector undertaking was assisted in obtaining suitable quality
of shellac for use in insulating compositions.

(xi)- Assistance in the form of notes, schedules for survey work and
personal discussion^ was rendered to a few individuals engaged in the study
of the problems of utilization of shellac on behalf of Government or privat'e,
agencles.

(xii) A shellac binder for sand moulds was
supplied to Ranchi for trials at their shop. The
report .is a also supplied for evaluation to anindustrialist the product.

^ (xiii) Samples of shellac and lac dye were sent to several organizations
for research purpose.

(xiv) to seedlac were suooliedto the M orporation Ltd., Cuttack
and to a bleached lac and Gaskei
shellac we es,

(iii\ Publicily

The Institute participated in the
cultural College from 18 to 20 Septem
in the National Exhibition of Farm Pu
Extension, Ministry of Agriculture and
Delhi from 19th to 23rd November,I9T
and photo-negatives were sent to ICA
cultural Fair (Agri. Expo 1977) held at N
13, 1977. Publicity brochures, List of
also sent to interested parties.
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(iv) Testing and analysis

One hundred seventy samples of lac and lac products were received during
the period under report and in all 402 tests were carried out.

(v) Training

Two candidates sponsored by the Industry eompleted a tbree-month training
course on " Industrial Uses of I-ac ".

Two private candidates were admitted to the course on " fmproved Methods
of Lac Cultivation " during the Winter session (October 1977 to March 1978).

Besides, a special short-course training on " fmptoved Methods of Lac
Cultivation;' of 1wo-month duration was arranged for two nominees of the
Scheduled Caste and Tribe Welfare Department, Government of West Bengal
and rribal Development cooperative colporation, Government of orissa'

One candidate sponsored by a Lac Factory was also trained in analysis and
testing of lac for one month.

(i) Prodttction Unit

The unit continued to function as usual. The following items wefe manu-
factured and sold to interested parties.

Material

DXO grade water-soluble lac
DXG grade water-soluble lac
ASK grade shellac

BRF grade bleached lac

Total 392.00 8088.50

SI
No.

I
2
3

4

Quantity Value
kg Rs

141.00
130.00
r02.00

19.00

4230.W
2678.00
867.00
313.50
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4. PAPERS PUBLISHED

Publications and Patents

Publications

.TF". Institute publishes its re in andTechnical Journals. In addition, & one alsobeen published. The total number of as o ;977is as below:

1. Bulletins
(i) Chemical
(ii) Entomological

2. Technical notes
3. Research notes

(i) Chemicals
(ii) Entomological

4. Miscellaneous technical publications
' (i) Physico-chemical'(ii) Entomological

5. Books and Monographs
6. Pamphlets and leaflets

A complete list of the Institute's publications together with those of a sisterorganization, the erstwhile London Shellac Bureau, is- supplied fr;;;;;;qil;:

147
87
30

85
52

25
48
14
24

sl
No.

Authots

List of papers published during the year 197?

Title of paper

A. EI\TTOMOLOGY DIVISION

Name of Journal

l. Chauhan, N. S.

2. Chauhan, N. S. and Misra,
Y. D.

3. Gokulpure, R. S. aud
Sen, P.

4. Malhotra, C. P.

5. Misra, R. C. and Malhotra,
c. P.

6, Srivastava, D. C. and
Mehra, B. P.

Ileredity, 3g (2), 1 55_159.

C ur r. S ci., 46 (8), 27 2_27 3.

Eltgr\ologhts, News Letter
7 (11_12),48.

Insects and
,Dept.of Zoo-
of Delhi,42.

';fiK%;E;Eist. soc,,

of inimical proc. Symp. Insects and En-secrs of the uironmeit, pept. of 2oo-Kerria lacca logy, Unii,.-oi6"lhi,_ft:
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Mehra, B. P. and Sah, B. N. Bionomics of Amsdcta lactinea Indian,L Ent.,39 Q),29-34.
(Cramer) - a pest of bhalia

B. AGRONOMY AND PLANT GENEIICS DIVISION

l. Purkayastha, B. K.
Kumar, P.

Sinha, S. S. N.
Kumar, P.

Goswami, D. N. and
Bhattacharya, P. R.

Kumar, A.

and Note on the propagation of
lac-hosts with growth regu-
lators

and Note on mitotic analysis in
four lac-hosts

C. CHEMISTRY DIVISION

Indian f. agric. Sci., O (2),
108-t 10.

Indian J. agric. Sci.,4il {7),
360-363

Ind. Patent No. 141376
dated 27-8-1977 ,

Ind. Patent No. 141510
dated 9-12-1977

Ind. Patent No. 141675
dated 22-4-1977

21,

21,

1.

2.

The dielectric behaviour of J. App. Poly. Sci.,
natural resin, Manila copal 2465-74.

Kinetics of thermal polymeri- J. App. Poly. Sci,,
zation of lac Pt. V-Turbi- 2695-2709.
dirnetric and frictional studies

D. TECHNOLOGY DIVISION

l. Ghosh, A. K. and Sen- Reclamation of pure ta'c Oye Res.&Ind.r22(4),219-222.
gupta, S. C. from lac efluents

PATENTS

Mishra, L. C. and Khanna, A process for the preparation

" "' fl,'i}1?1?Luo'"fr:1?f" ifl:
consequently excellent life
under heat, flow and keeping

Singh, R. and Khanna, 
qualitY

B. B.

Mukherjee,M.andKumar, Shellac emulsion paints for
S. wall finishing

I

2.

3.
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5. SUMMARY

A. ENTOMOLOGY DIVISION

(a) RESEARCHES COMPLETED

1.1.1 Of the three lac cultivation practices tried 'on kusum at Hesal, the
standard 4-coupe system has given the best results, followed by the 2-coupe
system and villagers' method in the order indicated.

1.3.1 Studies on the relative abundance of the various insects associated
with the Indian lac insect, in different crop seasons, have led to the following
general conclusions: the number of predators and parasites on rangeeni crops is
fugher than that on kusmi crops. Pridators are found in higher numbers dulng
the bqisakhi and the iethwi, ani @ut
remarkably high occurrence highest
number oi inlmicat parasites was the
most abundant predator on n kusmi
insects. Inimical parasites showed two peaks of abundance, one at sexual
maturity and anodher at crop maturity; 

-predators 
showed a single peak -of

abundance, at crop maturity. The relative abundance of the associated insects did
not vary much with the hosts tried.

1.5.6 The sex-ratio of the progenies raised by mating males, X-irradiated
to induce dominant lethals, with virgi r females has remained unaffected indi-
cating that paternal genetic effects are expressed in males in Kerriq lacca.

(b) RESEARCHES ON HAND

1.1.2 Of the seven cultivation practices tried to raise the jethwi 7976-cum-
aghani 1976-77 crop on bhalia at Hesal, fuighest yield was obtained by using
50 g broodlac per bush.

At Amjharia, when the jethwi 1976-cum-aghani 1976-77 crop was raised
on bhqlia under different cultural practices and brood rates, highest lac yield was
obtained with lowest brood rate tried and the cultural pr6ctice T, was found to
be the best.

1.1.3 Low brood rate with medium fertilizer dose and medium brood rate
with medium fertilizer dose, respectively, have given the best yields of baisakli
on galwang and katki on ber.

1.1.5 Of the different alternate hosts screened for raising rangeeni or kusmi
crop, monoecious variety of putri has sustained the aghani 1977-78 crop.

1.2.1 At least ten components have been found to be present in the lipoidal
matter extracted from the Indian lac insect. Immature stages of the lac insect
have been found to contain approximately 3 per cent (by body weight) crude
free amino acids.
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.1.2.? The survival period of lac insects could be prolonged up to 6r and ll0davs.during katki andbqisakhi q""*F, i".p".iti*rv,-r,iln."""r"#la .i" tdi;p;;;;;shred agar substrates soaked witn aGi br.
l'2'3 Administration of chloromycetin to lac larvae through synthetic dietresulted in their morta-lity_ in, 3 to 4' d,ayi r"gg"r,ioi rv-ti"ilJ nature of micro-organisms present in the-body of lac la'rvae.

, l.+.2. with only a few exceptions, an increase in the incidence of the maiorlepldopterous predators with the increase in brood rate for inoculation *ur oUr.ii.aon lac crops rarsed on kusum, palas and bhqlia.

.1.3.3 under laboratory conditions, a ratio of 2 males: I female and 72 hrtime has been found appropriate to iho""" -"tiog i; Flr'" tome)us sutri.
1.3.4 Pest control ,*lr"dyt". involving the use of endosulfan (Thiodan@) and

!11itlys ^tnuli1s11nys 
(Thuricide@). did-not appear to adversely'atrect ttri'viial

anc economrc attributes of the lac insect,
1.3.5 Investisations were continued at the Regional Field Research Station,

Dharamjaigartr (trl.n.; to supplem-ni kiimi lac pt6o""ii." i" tile regron.
l.!:l .. Of the five rcsticide control schedules tested in the qshani 1976-77 croo

?! _D!!:, ?t, Amjharia, schedule- c9-has_given-slightry better iesurts with rega.ilro yreld or broodtac and the schedules EE and cE with regard to both br60d_lac and sticklac.

.Spraying of o-l% ppression ofpredator.s in the i l9i7 Lota Farmlfii"liiFjli'"",'""' T-'."t ,? '|i?T'"":l
ment.

1.4.2 Baisqkhi 1976-77-cum-katki 1977 crop raised on palas at Kundri withcrop inoculations at different times varying from 1l Octobdr isle t" g Novembei
1976, has been the best from inoculation on I November 1976 with Kundri b-.ood-
lac and lowest from inoculation on 22 october 1926 with Namkum broodlac.

1.4.7 Losses of the_various-lac crops, raised under natural conditions, due toinimical insects have been estimated io vary between it.s% i"a se:s6/,-;h;;
compared to those raised under mechani:al piotectien 61 ctrtjiicat proteitlon.-----

1.5.2 Some of the lines showing superior traits, obtained from crosses of
rangeeni and kusmi strains, are being maintained foi further evaluation.

1.5.3 No variant has been recorded in the second and the third generation
progenies derived from X-irradiated jethwi 1976 male lac insects. trt rangeii
lac insects appear to be more tolerani to X-irradiation than the kusmi insecti. 

--

. 1.5.5 
-The 

yolk vacuoles iq !hg-"gg-r of the lac insect gradually blackened when
kept in 2 per cent osmic acid indicaling r he presence of futty y6tt in them.

1.5.8 Four stocks each of the. rangeeni and kusmi strains from different regions
of the country are being maintained.

Operational Research Project

The demonstrations of lac cultivation conducted in the area have shown
that- sticklac yield per ber tree can be increased to 2.7 times by the improved
method of lac cultivation.
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B. AGRONOMY AND PLANT GENETICS DIVISIGN

(a) RESEARCHES COMPLETED

Nil

(b) RESEARCHES ON HAND

2.1.1 Out of forty varieties/cultivars of arhar raised, the " Assam " was
found the best for lai yield whiie ICRISAT Nos. 4725, 3682 and 1986 for grain
yield.

2.1.2 Of the different systems of planting and fertilizers on the growth of
bhaliaplants, the equitriangular systern-of planting with l'25 mX l'25 m followed
by the application-of phosphate fertilizeis gave better results with respect to
broodlac yield.

2.3.1 The suitability of the factors, namely, spacing, coppicing heiglts and
seasons of coppicing f6r the training of rain tiee into bushes for lac cultivation
on plantation basiJ was tested. T[e plants coppiced at a height of 15 cm in
March showed better growth response compared to other treatments.

2.3.2 Of the two plant growth regulators, namely, GA and NAA used for
the study, NAA at 80 ppm was found superior for seed treatment in respect of
shoot length and yield of lac.

To reduce the gestation period of M. macrophylla and A. Iucidq fot lac
cultivation, the foliai spray of GA wa i tried at different concentrations. The
best result was obtained at 40 ppm in both the host plants'

2.4.1 (a) The germination percentage of X-ray irradiated bhalia seeds decreased
with the increase in doses of irradiatior .

(b) The lac crop on bhatia plants raised earlier from gamma irradiated seeds
is under progress.

2.4.2 In course of further study on floral biology, the diameter of pollens and
period of anthesis in M. macrophylla and M. chappar were recorded. In addition,
the pollen viability test was carried out.

2.4.3 (a) Bhalia plants raised from seeds of 27 (high)'and 9 (low) lac yielders
have shown satisfactory growth.

(b) The plants raised earlier for selection studies were coppiced and inoculated
with lac for raising the aghani crop.

C. CHEMISTRY DTVISION

(a) RESEARCHES COMPLETED

3.2.3 Hydrolysed lac has been modified with epichlorohydrin and epoxy resin
of different molecular weights. The resultant products on curing wiht toluene di- -

isocyanate at room.temperature give films which are glossy and resistant to water,
dilute acids and alkalies.
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(b) RESEARCHES ON HAND

^ 
3.1.1., (i) Threg-9,10-.dihydroxy palmitic acid (m.p. 85-87'C) was synthesized

rrom threo-aleuntrc acrd and converted to its erythro isomer (m.p. ilg_l2l.c)
and vice versa.

, (ii) 7-Hydroxy tetra decanoic acid (m.p_. 5l-53"c) was synthesized by con-
denslng heptyl magnesium bromide with cycloheptamone and 

-adopting 
the usual

procedure.

. (iii) Aleur.itic and butolic acids have been resolved into (f ) and (-) isomers
using cinchonine.

. 3.1.2_- (1) 15e acid (m.p- 83_-84"c) obtained from the hydrolysis of the ester(m.p..93-94"c) was methylated. [R spectra of the acid dnd ester showed ab-
sorption at lTlo-r cm and 1?50-1 cm respectively.

. (ii) one. pure component having R1 value 0.76 was isolated from alcohol
soluble fraction C of lac wax.

Ciil whole lac wax was fractionated quantitatively by alcohol, acetone, and
petrolelrm ether (b.p. 60-80'C) into different fractions ind-their acid values were
determined.

3.1.4 The new terpenic acid, separated from hard resin fraction (B-3), formed
2:4-diaitrophenyl-hydrazone derivative thus confirming its aldehydi6'out"i".
Py end gr_oup analysis, the molecular weight of the new aiid was fourid to be 255.
A method has been developed to prepare the acid directly from stick lac.

The estimation of -aleuritic. and jalaric acids in their synthetic mixture (l: l,
w/w) confirms that in hard resin, the ratio of aleuritic and jalaric acids is olu.(l: I (w/w).

. 3:1.5 The synthetic resins, such as,
and melamine-formaldehyde have not' i

ltH"'l::
estimated

3.2.2 The cation exchangg resin,developed from shellac was got evaluated at
central Salt and Marine ehemical Reseirch Institute, nn unulur ana cettain
drawbacks reported-, such as, slow rate of exchange,'colour fhrow and low
breakthrough capacity have now been overcome.
, 3.2.4 In order to prepare unsaturated derivative, aleuritic acid was condensedwith allyl alcohol/crotonic acid/cinnamic acid. The products have been
characlerized for their chemical constants.

cid are the
ith ethylene

''fi:'JJlf
were prepared using col
oxylic acids like adipi or
s will now be reacted eld

3.2.9. Dewaxed lac, kusmilac and hydrolysed lac were reacted up to pregelation
stage witfu sulphur by dry fusion at 150"C. It was found that 1.8, 3.5 ind3.l per
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cent sulphur had gone into combination. The amounts increased to 3'2,2'8 and
4-2 per cent when an accelerator (MBT) was used. An examination of sulphur
modified products indicated a drop in acid, hydroxyl and iodine values.

3.3.3 The preparation of lac-double boiled linseed oil varnish in bigger lots
(1'5 lit any difficulty. so
obtaine r as obtained on le.
It gave other desirable a
baking

3.3.6 A composition based on shellac-linseed oil-toluene diisocyanate showed
only slight deterioration even after one and_ a_ lalf yeq immersion in gobar-slurry
under laboratory conditions indicating possibility of its use on the gas holders of
gobar-gas plants.

3.5 Further studies have resulted in solid propellants (shellac based rocket
fuel) which were smooth, compact and possessed improved flexibility but gave a
slightly smoky flame, and those which were flexible and comparatively softer but
burnt with a luminous flame.

3.4.1 In order to develop a mechanical method for coating solid pesticides/
insecticides, a coating apparatus based on fluidized-bed techniqueis being designed.

3.4.2 Systematic studies on lac hydrosols have been undertaken. Aqueous
solutions of bhatto and DL shellac and their corresponding hydrosols have been
prepared by adopting dialysis and pouring techniques and their physico-chemical
properties have been studied.

3.7.1 The dielectric relaxation data of shellac and its constituents have been
analysed by the Co 10" and 110"C in
the frequency range fraction exhibited
three relaxation pro s at 70"C and one
at 80"C and above. two processes for
temperatures between 10" to 40'C and one process between 70' and 90"C.

Both the gl melting temperatures of were
greater by 10'C d1!g temPer?tu,res for.soft about
50'C lower than The marked changes in th lectric

melting
s. The
ible for

temperature respectively. 
melting

3.7.2 The addition of tricresyl (20%) to shellac t
two-fold increase in the breakdo h of the varnish s

also accompanied by a marked im in the flexibility. s
the breakdown strength.

D. TECItrNOLOGY DIVISION

(a) RESEARCHES COMPLETED

4.1.2 Correlation of the propertles of shellac and seedlac

In trade, different qualities of seedlacs are mixed in different proportions to
obtain shellac of requisite standard. However, this process of mixing is highly
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_empi4sal. Systematic studies have been made to correlate the properties (e.g.
life, flow and colour) of seedlac to shellac made therefrom.

Seedlacs of different qualities as well as their mixtures (in different ratios)
were converted into shellac by bhatta process. The properties of the seedlacs,

the resulting e studied. It was found that life.
the resulting s dependent on the respective values
of the parent s and were proportional to the ratio in

which the parent seedlacs or shellacs were mixed.

(b) RESEARCHES ON HAND

4.1.1 A simple process for the preparation of shellac and dewaxed lac in
aqueous medium up to semi-pilot scale has been studied.

4.1.5 It was observed that the seedlac which was dried in the sun had red
colour fuigher by 9.3 to 1.1 unit, common range being 0.3-0.5, as compared to
the seedlac dried in shade.

4.1.6 A quick method for -dewaxing of lac-in aqueous medium is being
worked out. The wax content of the product was found between 0.10 and 1.14 pei
cent.

4.2.1 The effect of incorporation of shellac into a blend of natural rubber
and styrene-butadiene rubber in _presence of fillers (EPC and HAF) was studied.
Tensile strength was found to increase in both the cases as compared to the
control. Some of the other properties also showed improvement.

as modified with phenolic resin in presence of hexa-
e, the bond strength was improved.
epoxy resin (l: l) were heated together the bond

4.3,2 Decorative laminates prepared from melfolac were found to have
good gloss, heat and water resistance but lacked alkali resistance.

4,5 Shellac modified with formaline and urea was mixed with the calcined
mica and tho resulting prqduct was moulded in a hydraulic press. The boards
prepared from this composition were quite tough.

E. EXTENSION DIVISION

(a) RESEARCHES COMPLETED

SPONSORED RESEARCH

A pilot samPle survey for the est

in collaboration with the Indian Agri
Delhi. During the course of the
division and -156 villages of P

Estimates have been worked out seP

hostwise.
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LIST OF PERSONNEL

l. Director

sl
No.

a

3.
4.

Staff in position
as on 3l-12-77

Dr. T. P. S. Teotia

Division of Entomology

5.

6.

Head, Division of Entomology
Scientist S-3 (Agricuttural Entomology)
Scientist S-2 (do)

Scientist S-1 (Agri. Ento.)

Vacant
l. Sri N. S. Chauhan
1. Dr. B. P. Mehra
2. Dr. C. P. Malhotra
3. Sri A. H. Naqvi
l. Sri R. S. Gokulpure
2. Sri R. C. Mishra
3. Sri S. G. Chaudhary
4. Sri A. K. Sen
5. Sri B. N. Sah
6. Dr, D. C. Srivastava
1. Sri Y. D. Mishra
2. Sri M. L. Bhagat
3. Sri S. IC. Jaipuriar
4. Sri Jawahir Lal.
5. Sri P. Sen
l. Sri J. M. Dasgupta
2. Sri R. C. Maurya
Sri M..K. Chowdhury
Sri R. L. Singh
Sri P. Das
l. Sri B. B. Chakravortl
2. Sri G. M. Borkar

'3. Sri Ajmer llussai4
l. Sri R. S. Maliya
2. Sri K. C. Jain
3; Sri H. R. Munda

'4. ,Sri S. N. Sharma
5. Sri.S. S. Prasad
6. Sri R. D- Pathak
7. Sri R. N. Vaidya
l. Sri H. N. Shukla
2. Sri Jiwan Lal
Sri Ram Lochan Ram
Sri Munna Lal Ravidas
1. Sri S. K. Chatterjee
2. Miss Santoshi Minz
3. Sri Bhola Ram
4. Sri Ghanshyam Das
1. Sri R. B. Dubey
2. Sri Chabban Ram
3. Sri D. N. Putatunda
4. Sri S. N. Mukherjee
5. Sri D. Chakraborty
6. Sri A. Bhattacharya

7.

8.
9.

10.
ll.

t2.

13.

14.
15.
16.

Scientist-S (Agri. Ento.)

Senior Technical Assistant (T-4)

Techntcal Assistant (T-II-3)
Senior Artist (T4)
Jr. Artist (T-II-3)
Laboratory Technician T-2

Field Technician T-2

Field Technician (T-1)

lnsect Collection Tender (T-l)
Field Plantation and store Asstt. (T-1)
Laboratory Technician (T-l)

Research Scholarr7.
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Agronomy and Plant Genetics Division

6.
7.

t.
2.
J.

5.
6.

8.

l.
2.
3.
4.
J.

t.
2.
3.
4.

5.

Agronomist
Jr. Arboriculturist
Scientist S-1 (Plant Genetics)
Scientist S-1 (Plant Breeding)
Scientist 'S'

Laboratory Technician (T-2)
Field Technician (T-1)

Head, Division of Chemistry
Scientist (S-3)
Scientist (S-l)

Scientist' S '

Technical Assistant T-II-3
Laboratory Technician (T-2)

Glass blower
Laboratory Technician (T-l)

Research Scholar

Chemistry Division

Tectnology Division

Ertension Division

Dr. B. B. Khanna
Sri S. Kumar
1. Dr. A. Kumar
2. Sri A. K. Das Gupta
3. Sri D. y. 665qremi
4. Dr, B. C. Srivastava
1. Sri A. Rahman
2. Sri N- Prasad
3. Sri R. N. Majee
4. Sri R. N. Das
5. Sri K. M. Prasad
6. Sri M. Mukherjee
1. Sri N. K. Dey
1. Sri U. Sahay
2. Sri B. P. Keshri
Vacant
l. P. B. Sen
2. Sri G. Misra
3. Sri R. P. Sahu
1. Sri N. P. Verma
2. Sri Ashok Kumar
3. Sri M. K. Mishra
4. Sri Basu Deva Singh
5. Sri K. N. Rao
6. Sri B. C. Ruhidas
7. Sri K. R. Karunamay

Vacant
Sri B. K. Purkayastha
Dr. P. Kumar
Sri S. C. Srivastava
1. Dr. Moti Ram
2. Sri B. P. Singh
Sri D. D. Prasad
Sri Jagarnath Oraon

Vacant
Sri A. K. Ghosh
Sri P. K. Ghosh
1. Sri R. K. Banerjee
2. Sri Radha Singh
l. Sri M. Islam
2. Sri B. P- Banerjee
3. Sri R. Prasad
l. Sri N. Minz
2. Sri M. K. Singh
Sri Tulsi Ram

Dr. S. K. Saha
Dr. P. C. Gupta
Dr. A. Pandey
Sri L. C. Mishra

9.

Tephnoloeist (S-2)
Jr. Technologist S-l (Processing)
Jr. Technologist S-l (Factory)
Scientist S

Sr. Tech. Asstt. (T-4)

Laboratory Technician (I-2)

Laboratory Technician (T-l)

6.

t.

l.
2.
3.
4.

Scientist S-2 (Shellac utilization)
Scientist S-l (Shellac utilization)
Assistant Scientist (Processing) S-1
Senior Analyst (T-5)
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).

6.

7.

Technical Assistant CI-IL3)

Laboratory Technician (T-2)

Museum Assistant (T-2)

Sr. Administration Officer
Assitt. Administrative Officer
Superintendent

Assistaits

Senior Sten6g1ap6s1
Senior Clerk

Junior Stenographer

Pharmacist
Jr. Clerk

l. Assistant Accounts Officer

Adninistrative Section

l. Sri K. M, Sinha
2. Sri Deepak Ghosh
1. Sri D. Runda
2. Sri B. P. Ghosh

Vacant

Sri S. K. M. Tripathi
Vacant

Sri R. P. Tiwari

Sri K. N. Sinha
Sri S. K. Bhaduri

1.
2.
3.

4.

Sri K. K. Mustaufi
Sri S. K. Sircar
l. Sri S. N. Sharma
2. Sri S. N. Prasad

1. Sri R, K, Singh
2. Sri P. K. Chaudhary
3. Sri D. P. Sengupta
4. Sri H. S. Munda
5. Sri R. P. Singh'
6. Sri Musafir Singh
7. Sri Enamul Haque
Sri R. Rabidas
1. Sri D. N. Mahto
2. Mohd. Samiullah
3. Sri A. K. Chowdhary
4. Sri Elias Tirkey
5. Sri A. Haque
6. Sri S. K. P. Keshri
7. Sri R. B. Singh
8. Smt. Sati Guha
9. Sri K. N. Sinha

10. Sri K. D. Pandey
11. Sri S. Ram
12. Sri N. Mahto
13. Sri D. Ram

1. Sri Sant Kumar
2. Sri J. Singh
3. Sri A. K. Sinha
Sri Chandreswar Pandey
l. Sri K. L. Chowdhery
2. Sri R. K. Upadhaya
3. Sri Budhan Ram
4. Sri A. K. Lal
5. Sri Mohd. Mubarak
6. Sri N. Topno
7. Sri V. Ram
8. Sri E. Gari
9. Sri J. P. Srivastava

5.
6.

8.
9.

Audit and Accounts Section

Sri K. K. Bose

Project File and Technical Cell

l.

l.
2.

l.
2.

Chief Mechanic (T-II-3)
Assistant Mechanic (T-2)

Jr. Technical Officer, T-6
Sr. Technical Assistant, T-4

Sr. Library Assistant (T-4)

Library

Maintenance and Workshop Unit
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