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I. DIRECTOR'S INTRODUCTION

A brief historical introiluction

The Indian Lac Research Institute, Ranchi which was set uq in .1925 .con-
tinued to function under the administrative control of the Indian Council of
Agiicultural Research, New Delhi w.e.f. April l, 1966'

The Institute is located at Namkum, about 9 km east of Ranchi. Out of a
total area of 49 ha, nearly 35 ha are being used as plantation for cultivation

"ip"ti-"otr. 
Areasftrees 6.ave been taken on long term lease for outstation

experiments.

Objectives

The objectives of the Institute are:

l) To carrv out research towards affecting improvements in the cultivation,
oro".Jtine and standardization of lac and study its c.onstitution and modifications

io-u, to-iotensify lac production and extend its utilization.

2) To extend the results of research through publicity, maintaining liaison with
u"a 

-pt*iOing 
iechnical service to the growers and indigenous industries towards

i""i"-ut"O utitization of lac and improving the quality of their products, and

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

uses of lac.

Organizational set-uP

The Institute consists of five Divisions namely, Entornology'.Agronomy and
nd Extension. The Institute library ad'
these, the Institute has Administrative,
aphy and Mechanical Sections. The
search station at Dharamjaigarh (M.P.)

n a group of four villages in Ranchi
ices for improving the production of

lac on area basis.

The overall supervision gf the Institute is done

bv the Director. y.an{Qh3pistry are headed by-their

;Jd;tr"-H;;d ning Divisions are under the charge

of their respectl

Research Highlights

EntomologY Division

mention may beAmong r the first time onmade of: (i)
lh;-irdi"i'1 knowledge in the
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ultrastructural details of the epidermal
results obtained for the key mortality
fations of the rangeeni lac insects, (iii)
sopa spp. with the use of BHC and chl
screening trials which have shown some
use against their pests, (v) the sex rati
could possibly be involved for the occur
ogical studies have confirmed a Lecan
K. lacca.

Agronomy and Plant Genetics Division

. fh9 lac yield per unit area was maximum from double hedge system followed
by single-hedge system of planting the lac host bhalia (Moghania niaqophyia)."-*

of the 17 varieties of pigeonpea (arhar) lrild as lac hosts, , Bahar. gave themaximum la-c yeld. rn general, pigeonpea varieties, better suitedto riising A;;;;;;
less yield of grain.

^ - Bailg(li -(summer) lac.(ari) _and Tasar crops could be taken on the same setof ber (Ziziphus mauritiana) bushes.

Chemistry Division

An-ester 
^composed 

of C-38^straight chain acid and C-36 straight chain alcohol
was isolated for the first time from lac wax.

. A cyclic ether, having musk like odour was prepared from aleuritic acid, themajor component of lac resin.

he reacti shellac and epoxvres resin (50 ut" ,oru"nt, 
"ii,i.isat ulating _v djelectric 

-ileiilil
of and 1.2 ely.

For effect ium and in the soil, a heterogene_
ous reaction s a cheap developed i";;;;ild
slow release lac bas s.

nish based on lac (DL) and double
^varnish possesses very good Orilnsf the orddr ot z.t kilitit-il ili';:and transformers.

Technology Division

found to
wit its yield sucl(lac

utilizatio
ing has been insulat-

Library

The number of books and bound volumes.of journals accessioned durine theyear l98l and 1982 was 108 and 212 respectively. 
-This 

broughi tn" t"t"to""iliti
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of books and volumes of journals in the library to 17,737. Two hundred fifty
periodicals were subscribed in addition to a few received in exchange or as gift.
Some miscellaneous publications and reports were also received.

The library also maintains an adequate stock of books and reprints of articles
published by the Institute and by the erstwhile Indian Lac Cess Committee for sale/
distribution to those interested.

Study Tour of Members of Parliament

A team of nine Members of Parliament visited this Institute from l0 to
leadership of Sr to make a spot

ties carried out b legation also dis-
to problems of vators' interests.

The M.P.'s visited a few lac industries in the vicinity of Ranchi. Sri Ranavir
Singh and other participating. M.PJ-s conveyed their appreciation
of the g done by the Institute vide DirectorGeneral [D.O.No. PR/3
(1)/80 2,7e8r1.

Visit of Seconil Sub-committee of Committee of Parliament on Official Language

A committee of Members of Parliament representing the Second Sub-com-
mittee of Parliament of Official Language visited this Institute and other Govt.
offices of Ranchi from July 3 to July 5, I98l to assess the progress on the use of
Hindi Language in day-to-day official work. Dr T. P. S. Teotia, Director of the
Institute was the coordinator for this purpose. The Parliamentary committee

ress in the use of Hindi Language in day-
H e made a number of suggestions and

be further increase in the use of Hindi
Language.

Stuily Report of Quinquennial Review Team (Q.n.f.)

The Director-General I.C.A.R. constituted a Q.R.T. vide office order No.
F. 11(14)/8I-CDN-II dated August.14, 1981 to (i) examine..and identify the research
achievements of the Institute during the past 5 years, (ii) examine the objective,
scoDe and relevance of the research programmes and budget allocations of the In-
stitirte for the next 5 years in relation to overall national plans and policies, (iii),

whether they are in keeping with the ob-
iv) examine the policies, strategies and
the systems in arriving at these decisions
of the Staff Research Council, (v) examine
e utilimate users of research results, (vi)
organizational set up are called for

and to examine constraints which may be hindering Institute in achieving of its
objectives.

The members of the Q.R.T. were as follows:

1. Prof. S. C. Mandal - Chairman
Emeritus Scieutist

2. Dr C. K Atal, Director-Member
R.R'L. Jammu
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3. Dr T. N. Ananthakrishnan - Member
Director, Loyola College, Madras

4. Dr R. C. Badami - Member
Emeritus Scientist, Dharwar University

5. Dr N. Panda - Member
Dean of Research, orissa University of Agr. and Techn., Bhubaneswar

6. Dr T. P. S. Teotia - Convenor
Director, I.L.R.I., Ranchi

The Chair R.T. visited the Institute laboratories,
Plantation and ing February l98l-December l9g2 and
held detailed members of all categories in terms oi
references mentioned above.

The Q.R.T. submitted its report in February 1983.

The Institute Staff Joint Council

The Institute Staff Joint Council (IJ
79; lO August, 1979 wirh the object of
cerning welfare of the staff membeis con
and an emergency meeting of the Counci
pectively. Consequently with the expi
stituted w.e.f. 4 September 1982. Out o
cluding Director as the Chairman, six m
whereas seven members were elected
represent Staff side. Ninth meeting of

The Institute Grievance Cell

Consequent upon the expiry of the
in April 1981, it was reconstituted vide
1981. Out of Seven members of the Ce
Director including Administrative Offici
third nominee was made by the Chair
members were nominated by the Staff si
non-member secretary. The new Griev
tember 1981. The object of the Cell is t
frame work that will (i) provide a foru
grievances relating to official matter, (ii)
in the consideration of such srievances
decision thereon.

The Institute Management Committee

Consequent upon the expiry of the
reconstituted and its first meeting was hel
commended the restructuring of the supe
for consideration by ICAR. Besides this
ber of research activities for the improv
hosts.
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Another meeting of the committee was held on 15 October 1981. The
committee recommended the enhancement of divisional contingent advance from
Rs 200 to Rs 500 with annual ceiling of Rs 5000 and enhancement of the power
of the Divisional Head to sanction purchase of a single item from Rs 100 to Rs 250.
The committee also recommended enhancement of the amount of office imprest
to Rs 5000.

The Institute Technical Committee for Processing and Editing Annual Reports

The Institute Technical committee was reconstituted vide office letter No. LR-
Al29ll8l: 22 June l98l to process and edit the Annual Reports of the
Institute. The committee consists of six members including Chairman, Member-
Secretary and members representing various Divisions. The committee was as-
signed the task of clearing the backlog of Annual Reports from 1973 onwards by
holding frequent meetings. The Cc mmittec took up the processing and editing of
Annual Reports for the year 1973, 1974-76 (combined), 1977 and 1978 and these
reports were published during the period under report.

Training and Advisory Services

The Institute provides two courses of training of six month duration each on:
(i) Improved methods of lac cultivation and (ii) Industrial uses of lac. The train-
ing is usually given to deputees of Central and State Governments and Industrial
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 Oyerseas and with Otber Instifutions

The Institute has taken advantage of International Technical cooperation
schemes to provide specialized knowledge to its employees as well as to exchange
technical know-how with foreign delegates. Accordingly seven scientists of the
Institute have so far been provided advanced training in various disciplines under
Colombo Plan. A delegation of three Vietnamese Scientists, sponsored by F.A.O.,
visited this Institute during October 1982 to study lac cultivation, pest control
and export promotion, etc. The delegation was shown round the Institute Plan-
tation and Entomology Division and held discussions with the various scientists
individually and in groups.

The Institute has always sought to take advantage of technical know-how and
facilities available in other Institutions for the furtherance of its objectives, in
particular for the evaluation of the products and processes developed at the Insti-
tute.

The Institute is represented in the Lac Development Council, Shellac Export
Promotion Council and Technical Committees of the Indian Standards Institution.

Finance

The Institute is being wholly financed by the Indian Council of Agricultural
Research. The revised budget estimates of the Institute for the years l98l-82 and
1982-83 amounted to Rs 35'95 and Rs 41'18 lakhs under non-plan and Rs 13'55
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and Rs 15'45 under plan respectively. The actual expenditure was Rs 35.65 and
Rs 43.41 lakhs undei non-plan and Rs 16.51 and Rs 19.52 lakhs under plan
respectively.

Visitors

The Institute has always been a regular attraction to most visitors to Ranchi
particularly Scientists and Technologists. During the period under report also,
it received the usual complement of visitors including high officials, delegates,
trainees from Institutions and other distinguished persons. Some ofthem are listed
below:

1. Sri Rana Vir Singh, M.P.
2. Sri George Joseph Mundakal, M.P.
3. Sri Jagdish Jani, M.P.
4. Sri Hukumdeo Narayan Yadav, M.P.
5. Sri B. Satyanarayan Reddy, M.P.
6. Sri Jagpal Singh, M.P.
7. Sri Laxman Mallick, M.P.
8. Sri Daulat Rem Saran, M.P.
9. Sri Prof. A. K. Mehta, M.P.

10. Sri Yogendra Sharma, M.P. \
11. Sri Ramavatar Shastri M.P.
12. Sri Narsing Baitha, M.P.
13. Sri J. Singh Kartar, M.P.
14. Dr Nguyen Dx. Kham, Forest Research Institute, Hanoi, Vietnam.
15. Dr Vu Biet Linh, Director of Forest, Forest Research Institute, Hanoi,

Vietnam.
16. Mrs Naghi Nghiem Thi Yen, Documentation Officer, Forest Research

Institute, Hanoi, Vietnam. .

17. H. W. Gallaund" Secy., U.S.S.I.A.; (United State Shellac Importers
Association), 46, Caphenin's Drive, Islii, N.Y. 11751-U.S.A

. 18. Mr C. W. Langham, British Council, New Delhi.
19. Dr M. Alam, Architect, World Bank, Washington, D.C.
20. Dr N. Sawhney, Hope Hospital, Salford, U.K.
21, Dr C. K. Atal, Director, R.R.L., Jammu.
22. Sri S. K. Mukherjee, Emeritus Scientist, I.C.A.R., New Delhi.

'23. Dr R. C. Badami, Emeritus Scientist, Deptt. of Chemistry, Karnataka
University.

24. Sti P. Singh, World Bank, Washington, D.C.
25. Dr R. S. Agarwal, Head, Division of Entomology, I.A.R.I., New Delhi-

110 012
26. Dr J. M. Satpathy, Prof. and Head, Deptt. of Entomology, O.U.A.,

Bhubaneshwar.
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27. Sri S. S. Teotia, Director, Horticulture, IJ.P., Lucknow.
28. Sri C. B. L. Saxena, Deputy Sec. Ministry of Parliament Affairs, Govt. of

India, New Delhi.
29. Dr H. C. Shrivastava, Deputy Director, Ahemedabad Textile Industries

Research Association.
30. Dr A. K. Sinha, Sr. Scientists Soil Science, All India Coordinated Re-

search Project for Dryland Agriculture, Hyderabad.
31. Sri G. C. P. Sinha, Deputy Secretary, Bihar State Planning Board.

32. Sri M. C. Pathak, Ofrcer A.F.D., Syndicate Bank, Delhi Zone, Lucknow
Region.

33. Dr J. L. Tandon, Deptt. of Hindi, D.A.V. College, Kanpur.
34. Dr Kirti Singh, Dean, NDVAT, Faizabad, U.P.
35. Sri S. Mitra, Joint Director of Industries, West Bengal.
36. Sri M. Kumar, M.D., RIADA, Ranchi and Addl. Director (Industries),

Ranchi.
37. Sri R. K. Rangan, Staff Reporter, The Times of India, Bombay.

38. Lt. Col. J. Seal, Military Hospital, Namkum, Ranchi.
39. Dr (Mrs) Raikhi, Ciyil Surgeon, Sangrur, Punjab.
40. Prof. S. C. Mandal, Emeritus Scientist, Chairman, Quinquennial Review

Team.



I. PROGRESS OF RESEARCH

A. ENTOMOLOGY DIVISION

(a) RESEARCHES COMPLETED

1'3'5 (a) Evolution of a suitable technique for culturing lac on kusum under local
conditions

a view to find out a suitable method of
oleosa) in Madhya pradesh. Two new

. tried to improve upon the existing
itute. These involve the use of one-

ld (Treatment B) shoots for artificial
and raising the succeeding crop through
o crop seasons. The crop performance

the use of one and
harvesting in eachcrop season_ (Treatment c) and the g the treis conti-

nuously under lac through partial (Treatment D).

,^.^Ih" experiment.was concluded with the hafvest of aghani lggl-g2 crop. Theoata are presented in Table l. It will be seen from thJ table that the ciops, in
qenerql, were rather poor, however the new cultivation practlces tried did not showany srgnrficant improvement over the standard. 4-coupe system.

(J. M. .Dasgupta, B. p. Mehra, R. L. Tripathi and B. N. Sah)

r,c.nrE I - Cnop IERFoRMANcE 
Xyi:^?Tir1l"ill#tilij." 

pRAcrrcEs rRrED FoR k,t.srlm

Crop Treat-
ment

No. of
crops
raised

Brootl used (kg) Yield Gg) 6rop
rAti6*

Lac
stick

January-January cycle

Sticklac Lac Sticklac
stick

Jethwi-cum-ashani
Crops

Aghant-cum-jethwi

27.57 11.247
33'99 12.33
48'39 14.42
32.02 10.30

July-July cycle

27'157 6.43
32.88 7.67
48-70 1.4'30
27.77 8.33

A
B
c
D

ll
l7

A7
B7
c18
D

8.84
6'76

16.09
3.74

8'51
4.08

15.90
4.11

6'37
8.',t2

lt.12
4.41

5.65
1.49

l0'40
1.68

I :0'56
1: 0'71
1:0'78
l:0'43

1: 0'87
1: 0'30
l: O'72
1:0.02

*Crop rati6 refers to the ratio of brood lac used to yield in terms of stick lac.
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1.5.5 Cytological studies in lac insects

Earlier cytological studies of the Indian Lac insect Kerria tacca (Kerr) led to
conlradictory reports of its chromosome system. A reinvestigation was, therefore,
undertaken to resolve this controversy through further cytological observatiions
and radiation analysis. The findings are as follows:

Cytological observations

The embryos and the gut and malphigian tubules of the first, second and
third instar larvae of the lac insects could be classified into two groups: (i) those
hqv1ng a prominent heterochtomatic body in the Interphase nucleus ana 1il) ttrose
without the heterochromatin in any nucleus. This, in the latter stages of ihese in-
sects, could be related to their sex, the former with the male and the latter with
the female. Cytologically, therefore, the lac insect could be differentiated into
palg o1 female depending upon the presence or absence of heterochromatic body
in the Interphase nucleus. In the mlle insect, all the Metaphase plates showed
the presence of one euchromatic and another heterochromaticiets ofchromosomes
whereas in the female, both the chromosome sets were euchromatic.

Theldiploid chromosome number was 2n: 18 in both the sexes and a diffused
centromeric activity was observed as also reported earlier. The nuclei of the
malphigian tubules and the gut showed size variation and some of these appeared
to be polyploid. Interestingly, in the polyploid nuclei the number of het&bchro-
matic bodies was 2-3 which in relation to the number of euchromatic chromosomes
appeared smaller.

. spermatog.enesis also showed a typical lecanoid system, as meiosis in this
insect also leads to a tetranucleate stage with two hetero;hromatic and two euchro-
matic nuclei and the sperms develop only around the euchromatic nuclei.

Radiation analysis

The males at l, 2, 4 and 6 kR in the pupal stage. The
adults, on eme mated to ^a virgin female ina the iesulting
progenieq each nd scored for the progeny size and sex ratio. "

Although the X-irradiation resulted in considerably reduction of the size of
progeny, the data for sex ratio did not show any consistent trend.

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

(b) RESEARCHES ON HAND

1.1 Lac Cultivation Studies

1.1.8 Stuilies on the possibility of lac cultivation on palas and khair in alternation

Khair (Acacia catechu) is raised on
ment for katha prodttction and is also a
rainy season ctops (katki and aghani).
in 1981 for using khair in alternation
sperma), the former for the katki crop a



ILRI ANNUAL REPORT. 1981 & 82

Katki l98L
Flfty khair trees were pruned in April

to raise the katki crop using palas brood
also inoculated with palas brood lac (7
sprayed with Thiodan@ (0.05 per cent) on
during the second week of September to
was harvested at maturity. The crop
of stickac) was 1 :3.4 on khair as again
mance was far better on khqir than-on pal
found that the female lac insect was more fecund (378 larvae per female) on khair
than on palas (216 larvae per female).

na*lwt l98t-82

The crop was raised on palas trees using the brood lac obtained ftom khair.
Another set of .palas trees was inoculated with palos brood lac for comparison. The
brood rates tried were,0'25,0'50,0.75 and 1.0 kg/tree. The crop niied,withpalas
broodlac totally failed whereas that raised with khqir brood-lac was also not
satisfactory. The lac yield showed no improvement with the increase in brood
rate.

Katki 1982

- _The crop was raised X palas broodlac using the brood rates
tried earlier. A set of inoculated with palds brood lac for
comparison. The crop or.

(P. Sen and R. Ramani)

1.2 Physiological Stuilies on Lac fnsects and Associateil fnsects

1.2.1 Nutritional requirement of preilators, Eublemma amabilis and, Holcocera
pulocrea and evolution of a suitable artifciat diet

Kept in abeyance.

1.2.2 Etolilion of a suitable synthetic iliet for artifical rearing of lac insects

Kept in abeyance.

1.2.3 Isolation and identification of micro-organisms present in the lac insect and
determination of roles played by them in metaboiism and resin secretion

Kept in abeyance.

1.2.4 stuilies on sex attraction in major lepidopterous predators of lac

Kept in abeyance.

1.2.5 Studies on some physiological aspects of lac insect in relation to host plants

_ ..This study was tqk.l }p.iq_1981 to study the effect of the application of
fertilisers to the host plants individually and in 6ombination on the ov6ral pirfoi-
mance of lac insect.

l0
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The programme involved study of the growth and development of lac insects on

nnadit{ii|iii'l,d-iii^iiiih;;p; uv 
'o'vine 

or transplanting with the following
fertilizer treatments:

Treatment
A
B
c
D

Fertilizer aPPlication

Urea*PhosPhatef Potash
Potash*PhosPhate
Phosphate
Contiol (no fertilizer)

The lac insects were reared with the October inoculation, and twenty tranlplanted

bhatid"iant;lui*"4 u"a.r ihe different treatments. T-hey however, suffered heavy

;;;16;tnitt + weeks under Treatments B, C and D'
(A.H.Naqvi)

1.2.6 Biochemical stuilies on lac insects to ascertain strain ilifferences

This investigation was taken up in 1981 to ascertain the biochemical diffe-

rences between tn" ,oiiiiii iia}ii*i strains of the lac insect, Kerria lacca (Kerr).

The liooids were extracted from the lac insect crawlets (rangeeni) obtained from
tn" iiiti-'tgilT OiooOtu" by the Soxhlet extraction technique using methanol:

"nioibiot- Q':l vlv), over water bath at 80-85'C for 1'5 hr'

The orange coloured extrac
filteted. The iesidue was washed
extraction. The clear filtrate on

(A. K. Sen and R. Ramani)

Tt'lt E 2 
-Pnvsrc.rr. 

cHARAcrERIsrrcs,nlrlT, HSfi?^N*:ilyt 
LFoIDS ExrRAcrED FRoM rIrB

Fr.
No.

Appearance Solubility Melting
point

Rf values in solvent sYstems

Chloroform: Chloroform:
acetic acid methanol

: 96l. 4 vlv 97: 3 vlv
acetic acid
70: 28: 0'05

v/v

l. Soluble in ether,
chloroform and
benzene
Insoluble in above
solvents

Soluble in above
solvents

40"C No movement 0'87

No movement

No movoment

0.82

0.86

0'75

0.78

1l
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1.2.7 Histophysiology of lac glands

The studv was taken up in lggl to sain.knowledge of-the physiorogicar aspecr.sof epide.rmal-glands and'biosyntttJJputn*uvi -"r-ii.ii"il5i.jtron, 
using histo-chemical techniques.

Sections
medium, wer s' the embedding

me of the non-resinou-s glan o lryhereas that ofresin glands

The
pores of
interestin
anal ring
anothera sdividineit
bears the Cuticu"lar
irregular hem.

. .The Plrivagi ttern aroundthe base of the a
of which appeas locules' each

rn.
. .Th" openi-ng glands are simple, minute and do notinvolve anv cutic

The six marginal pore clusters form
two aspects, the oral and the aboral. E
cular strips of specialized cuticlar areaI'arpe of the gland
or in s ps, occur in this
cuticul nto which the no

1.2.8 Laccaic acid as a biological stain

The study was taken up in 19g2 to fin{ out the possibre use of the watersoluble lac dye, laccaic acid, as a biological stain.

Fig. I
shoiing hium
spiracle; orsal
branchia and

and

t2
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Several aqueous and alcoholic formulations of laccaic acid were prepared and
tested on sectfons of the crop of the American cockroach, Psriplaneta dmericdna,

human buccal smear and oni6n root tips as a nuclear stain. The results have been

.""""i"gi"g wittr the use of acidified^alcoholic solution of lac dye post-chromed
in iron alum.

Later, m were obtained with the formulation using
aluminium as ent and aniline blue as a counter stain when
tried on the the American cockroach. The nuclei were

stained red a pink.
(R. Ramani)

1.3 Ecological Stuilies on Lac Insects anil Associateil Insects

1.3.5 Ecotogical stuilies taken up at Dharamjaigarh' M.P'

The Rrgional Field Research Station at Dharamjaigarh.(M.P.) continued to
function a"ii"g the period under report. The progresf made under the various
items of investigation is reported below:

(a\ Invesfigation on intligenous plant species for use as ulternate hosts to supple-

ment Eusmi lac production in the region

Jethwi l98l
Three trees each of ihera (Ficus sp.) and dumar were inoculated. Only a poor

crop was obtained.

Jethwi 1982

This crop raised on two trees each of sardi, sendha, dhdond, jherA and bArgad

failed due tb total mortality of the lac insects.

Aghani 1982-83

Two trees each of all the five species used during the iethwi 1982 were ino-
culated for raising the aghani 1982-83 crop. The crop failed on all the trees.

(b) To study the performance of kusmi broodlac from diferent sources

This investigation was taken up in 1981 to determine the relativ! Perfor-
mance of kusmi- broodlac originating from different states at the fleld station.
The experiment was laid out on a randomised block design with two kusum trees

under 6ach treatment and 5 replications. Lac cultivation is being carried out on
the standard 4-coupe sYstem.

Aghani 1981-82

This crop was raised using the brood lac obtained from tbree states. The re-

sults were as follows:
Brood lac used:

Total yield
(sticklac)

I :0'56
l:0'62
l:0'79

Source of brood

Bihar (Ranchi)
Orissa (Kalahandi)
Madhya Pradesh (Raigarh)

Brood lsc used:
Brood lac obtained

(lac sticks)

l:O'216
I :0'156
I :0'330

l5
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Jethwi 1982

Irsin_g bro_od-lac collected from West Bengal (purulia),
Pradesh (Raigar4) and Orissa (Kalahandi)-. fhe crofs
nd the crop performance was best with ihe brood lic

Source of brooil

Bihar (Ranchi)
Orissa (Kalahandi)
Madhya Pradesh (Raigarh)
West Bengal (Purulia)-

Brood lac used:
Brood lqc obtained

(lac sticks)

1:1'585
1:0.068
1:1.772
1:1.162

Brood lac used:
Total yield
(sticklac)

l:1.322
1:0'058
l:2.373
1:7.456

Aghani 1982-83

The brood lac could be obtained onry from Bihar (Ranchi) and Madhya
Pradesh (Raigarh). The crop was raised on i0 trees with brood lac from each state
and harvested in Decembef 1982. The crop data are being collected.

(B. N. Sah and J. M. Dasgupta)

1.2.8 studies on the factors affecting rangeeni lac insect population

ity fact
sofra
ki 198r

mme reported earlier (A.R.: 1979 and
shown that maior mortalitv of these in-

lo

.n
mall proportion of the insects was found

Fungal mortality was observed in a few insects from second instar onwards.
Efforts are being made to culture the fungus for identification and pathogeni-
citv tests.

. Studies made for sampling considerations showed that the lac insect popula-
tion and their main mortalities were not affected bv the
and the shoot portion exc€pt in the baisakhi 198 n wtrictr
trend on the_population size was noted from basa portion
maturity. However, inter-tree variation appeared to be silnificant.

(D. C. Srivastava)

1.3.9 Stuilies on lac larval settlement anrl factors affecting it
The experiment on potted bhalia plants using inclinations of 0o, 45", 60" 75"

and 90" from the ground level from east to west was continued with 5 plants under
each. The total number of lac larvae settled and the shoot area cbvered were
scored.on each plant. The data collected during the baisakhi 1981-82 and 1982-83
crops indicated that the lac insect settlement was maximum on shoots inclined at

l6
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75". The baisakhi crop /as at Kundri as

reoorted earlier (A.R. 1 rnlture) i" l4*t'
Til;"ld-;'f tti"ifu"-*u of trees in which
tne snoot.- were tied fa disturbed respec-

tively. 
G. D. Mishra)

1.3.10 Abunilance of lac pests in relation to ilifferent agro-climatic situations and lac

insects of different Places

1982. Five locations of Chotanagpur'
ri and Malichak were selected' Fifteen

The b 81-82 croP
ota bY samPle of
of ea were then

ct was The data
Js and predators are given in Table 3'

The results show interesting locational differencei in the abundance of lac insect

parasitoids and predators.

in the following katki 7982 crop. The samples were

qraturity and drop maturity of the lac insects' The
The study was continued

collected and caged at sexual
data are being collected. (D. C. Srivastava)

Tnsru 3 - AsuNonNcE oF THE INIMICAL INSECTs FRoM MATURE LAC sTICKs Op baisakhi 1981-82 cnOp

oN palas IN DIFFERENT LocATIoNs oF CIToTANAGPUR

Location Mean number per metre of lac stick

Predators Parasitoids

Namkum

Khunti (Salga)

Kundri

Mako

Malichak

43-93

39.93

1o.66

19.86

6-66

t9.77

12.66

14'74

26.43

1.79

1.4 Control of Enemies of Lac Insects

1.4.1.2 Field trials of integrated control schetlules against the lac pretlators

taken up in 1981, s been based on the

con 1.4.1 a;d, 1.4.2. T is being carried out
in t op. It is laid out o d block design at the

Kundri lac orchard (Palamau) with the following treatments each tried on 50

palas trees with 3 rePlications.

t7
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Treatment Pest control schedule

A Spraying of 0.05o/o Thiodan@ in June-July.

B Heavy inoculation of liSttr of the total number of lrees in Octobe r-
November and another set of l/5th of the trees in June-July along
with normal inoculations of the remainin-u 3/5th trees.

C Delaying of crop inocularion by 15 days.

AB Raising of. the crop as in Treatment B with spraying of 0.05"/,
Thiodan(@) on the normally inoculated crop.

AC Raising of crop as in Treatmrnt C and spraying with Thiodan@
as in Treatment A.

Bc Raising of crop on2l5th of the total number of'trees as in Treat-
ment B and on the remaining 3l5th as in Treatment C.

ABc Raising of crop on2l5th of the total number of trees as in Treat-
ment B and remaining 315 as in Treatment C with Treatment A.

Control Raising of normally inoculated crop.

Thl enlire expe-rimental area has been divided into 2 coupes each including
m-o.rg t-ry^n^ l20o palas trees. Palas trees (1200) were pruned^in April 1982, ;f
which 1080 trees were inoculated in Nov. igS2.- The crop data will be colleoted
in Ociober-November 1983.

(S. c. Choudhary)

1.4.3 Relative toxicity of newer synthetic insecticides and plant poisons to prerlatorq
and parasites vis-a-vis lac insect

1.4.3(i) Screenin_ g of the insecticides for their safety to the lac insects and toxicity
to the lac prerlators

Baisakhi 1980-81 crop on bhalia (Moghania macrophyila) at Amjharia

Ten insecticides, lamely, _ Dimecron (phosphamidon),
hydrochloride), Evisect (Thioiyclam hydrogen' oxalite), dipttli
sevin, quinalphos, dimethoate, iumithion and sumicidine in vari
were tried with three bushes in each treatment. Tween 80 at 0'05 per cent, con-
centration was usrd as an emulsifier. Insecticides causing correct'ed percentage
mortalities- up to 15 per cent have been taken as saIe. padan, bimecro-n,methoxychloi the lac insect at the timei of phunki
removal and s sect, dipterex and sevin were safi upto4-week-stage. te were sife to l8-week-old lac insect dnd
not to 4-week-old one (Tables 4a and, 4b).

18
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T,qsr,e 4(a)- ScnrsNrNc oF lNsEcrIcIDEs

Crop: Baisakht 1980-81
Date of inoculation: 24 October 1980
Date of ph November 1980
Date of spr r l98O (2244 days old lac nymphs)

Insecticides and theii
concentrations

No. of lac
nymphs
under

observation

Percentage
6qltality

Corrected
per cent

mortallty

Padan

Dimecron

Methoxychlor

Diptrex-

Evisect

Sevin

Quinalphos

Dimethoate

Sumicidin

Sumithion

Emulsified water control

0.00625
o.ol25
o.o25

0.00625
0.0125
o.o25

0.0125
o-o25
0.05

0'00625
o.ol25
o.o25

0.00625
0.0125
o.o25

o.ws
0.05
0.1

0.0125
o.o25
0.05

0.00625
0.0125
o-o25

0.00625
0.0125
0.025

0.00625
0.0125
0.025

0.05

r69
234
2r7

26.86
29.60
17.30

23.69
8.33

l7-30

18.00
16.48

19.28

23'36
22.07
23-73

22.96
t7-69
22.42

17.55
28-42
35.29

31.30
42.94
54.66

30.19
&'25
73-96

21.12
20.56
75-20

*o,
3.41

19.7.8

36-2s

1.85
15.99

63.39

65.13

201
278
257

253
253
257

259
222
230

2so
247
242

263
213
244

278
288
247

2s2
307
274

212
276
252

213
236
343

875

7.46
26.72
30'47

34.18

47.88
50.55

28-87

t9
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Tr,sLr 4(b)- ScnwNrNc oF INsEcrIcIDEs

Crop
Date
Date 1980
Dite 6 days old lac nymphs)

Insecticides and their
concentrations

No. of lac
nymphs
under

observation

Percentage
mortalitY

Corrected
per cenr
mortality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate /

Sumicidin

Sumithion

Emulsified water control

0.00625
0.0125
0.025

0.00625
0.0125
0.025

0.0125
o.o25
0.05

0.00625
0.0125
0'025

0.00625
0.0125
0.025

0.025
0.05
0.1

0.0125
o.o25
0.0s

0.00625
0-0125
0.025

0.00625
0.0125
o.o2s

0'00625
0.0125
0.025

0.05

75.96
80'36
78.26

62-30
71.66
6t-22

62.91
78.46
70.90

85.72
75'22
73.73

89'77
88.28
77-97

84.06
86.69
65'28

79.72
81.70
68.75

64-9s
59'81
72.93

76.39
51.41
7t-79

82.19
83.76
77.00

79.46

4.38

50.01
42-94

22.39
35.r9

- 10.90

13.29
20.93

116
99
9l

103
131
83

90
100
82

63
95

103

l0l
108
r23

lll
124
98

138
97
95

lo2
105
ll0
157
106
106

r3l
122
134

292

Jethwi l98l croP

Of the ten insecticides screened,
nymphs wherea$ Dimecron was safe

and 4d).

none was fcund safe up to 4-week-old
to 29-51 days old lac nymphs (Tables

20
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T,llr,r 4(c) - ScnesNrNc oF rNsrcrrcrDEs

Crop
Date :4Februaryl98l
Date oval:.25 Februarv l98l
Date March l98I (12:33 days old lac nymphs)

Insecticides and their
concentrations

No. of lac
nymphs
under

observation

Percentage
mortality

Corrected
per cent
mortalitY

Padan

Dimecron

Methoxychlsr

Dipterex

Evisect

Sevin

Quinalphos

Dim€thoate

Sumicidin

Sumithion

Emulsified water control

0.00625
0.0125
o.o2s

o.0n,625
0.0125
o.o25

o.ol25
o.025
0.025

0.00625
0'012s
o'o25

0.00625
o.ot25
0.025

o.w5
0.05
0'1

0.0125
0.025
0.05

0.00625
0.0125
o.025

0.00625
0.0125
o.025

o.@625
o.ot25
0.025

0.05

71.91
63-ll
63-33

78.39
77.29
62.65

70.81

75-32
65'38

6t-26
53.03
89.79

76.48
53.03
70'77

69.98
67'14
84.15

89.44
86.43
89.68

76.18

75.50
89.78

80.25
93.04
98.55

91.08
93'36
84.54

68.18

1t.72

32'08

'y'
8.26

22.43

67-91

26'O8

8.13

5.65

50.18

66.81
57-35
67.56

25.14
23.N
67.88

37.93
78.12
95.4

71.96
79.13
51.4r

250
24s
250

238
3M
252

2AO

236
224

262
226
243

2@
226
217

274
lE0
231

259
' 222

207

222
189
224

2ro
277
195

229
))<
180

588

2I
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- TAnr-s 4(d)- ScneeNtNG oF rNsEcTrcrDEs

Crop
Date 16 Januarv 1981
Date val: 7 Febiuarv 1981
Date March l98l (29-51 days old lac symphs)

Insocticides and therr
concentrations

No. of lac
nymphs
under

observation

Percentage
mortality

Corrected
per cent
rirortality

Padan

Dimecron

Methoxychlor

Dipterex

Evlsect

Sevin'

Quinalphos

Dimethoate

Sumicidin

Sumithion

Emulsified water control

0.00625
0.0r25
0.025

0.00625
o.ol25
o.o25

0.0125
0.02s
0.05

0.00625
0.0125
0'025

0'00625
0.0125
0.025

0.025
0.05
0.1

0.0r25
0.025
0.05.

0'm625
o.ot25
o'o25

0.00625
0.0125
o.o25

0.00625
0.0125
0'025

0.05

68.58
68.18
79.69

58.90
69.18
69.43

80.97
76.83
77.55

70.62
67.57
77.50

76-62
67.82
7tn
63.O2
78.06
79.75

8,1'50
70.27
86.49

78.23
78.28
82.95

85.90
86'69
91.38

80.82
67.2s
77.26

72-11

:
27:17

31.76
16.92
19.50

19.32

'!'
21.33
27-39

M.42

51.55

2r.94
22.12
38.86

49'44.
52.n
69.09

31.22

18.46

294
275
338

353
3s9
316

333
318
268

242
2so
236

244
238
256

314
321
314

281
242
203

227
220
196

242
255
240

2s9
234
261

888

Katki l98I uop

Dimecron, Padan, quinalphos,
found completely safe to 4-week-old

dipterex, Evisect and methoxychlor were
lac nymphs (Table 4e).

22-
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Tmr.e 4($- ScREEMNG oF rNsBdrIcIDEs

Crop
Date
Date I
Date 7 days old lac nymphs)

Insecticides and their
concrjntrations

No. of lac
nymphs
under

observation

Percentage
mortalitY

Corrected
Der cent

;.,o11ality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Sumicidin

Sumithion

Emulsified water control

0.00625
0.0125
o.o25

0.00625
0.0125
0.025

o.ol25
0-025
0.05

0.00625
0.0125
0.025

0.00625
o.ot25
0.025

0'025
0'05
0.1

0.0125
o.025
0.05

0.00625
0.0125
0'025

0.00625
0.0125
0.025

0.00625
0.0125
o.o25

0.05

46.30
N56
4't-85

38.43
42-34
58.fl
60.00
50.4
61.58

40.96
37'69
39'81

39'48
51.16
42.08

68-69
47.26
50.52

48'49
49.51
57.N

69.50
71.30
92.50

69.73
63-92
70.39

68'41
58.73
70.44

56.58

cn+

7-87

11.51

-
27-89

1.88

29.75
33.90
82,72

30.28
t6'90
31.80

27.24
4-95

3l'92

190
217
183

216
180
255

242
248
220

220
230
190

188
207
206

198
t82
190

198
202
223

200
216
280

218
230
2M

2@
172
186

608

Aghani l98l-82 crop I

Padan, dipterex, methoxychlor, sevin and Evisect proved completely qafg to
lac insect at the i removal whereas. sevih, methoxychlor, Padan,
dipterex, Evisect, methoate and sumithion at the time of sexual
maturity (Tables

23
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Tear,p 4(f)- ScneEurNc oF rNsgcncrDEs

Ctop: Aghani f98G8l
Date of inoculation: 25 Junc l98l
Date o! phunki removal: 16 July l98t
Date of spraying: 13 August l98l (2849 days old lac nymphs)

Insecticides and their
concentrations

No. of lac
nYmPhs
under

observation

Percentage
mortality

Corrected
per cent
mortality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Sumicidin

Sumithion

Emulsified water 6ntrol'

o.m6.25
o.ol25
o.025

0.fi)625
o.ot25
o.o25

0.0125
o.o25
0.05

0-00625
o.ol25
0.025

0.00625
0.0125
0.025

o.o25
0.05
0.1

0.0125

o-025
0'05

o.m6'25
0.0125
o.o25

0.00625
o.ot25
o.025

o.00,625
0'0125
0.025

160
r47
t57

190

r95
165

182

127
122

r44
154
lrc
l6
133

145

ril
215
184

183

170
2r3

167
160
r77

170
148

150

r47
t24

". t&

55.63
63.@
47-78

78.77
62.42
32-73

-32.66

44-36
47.r5

6t,39

,|4.58

55.@
62-07

41.47

5l-63
sl.il
47-s5

57.06
46-48

62.17
53.7s
58.20

yo

47.47
2.81

t3.24

1.85

2.13

54.N
52.76
50.00

37.50
66.24
34.29

- 56.48
45-95
80.00 50.83

o05 26

24
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TABT,E 4G)- ScnesNINo oF rNsEcrrcIDEs

Crop: Aghani 1981-82
Date of inoculation: 25 June 1981
Date of phwki removal: 16 JulY 1981
Dite of'spraying-23 July 198i (8-29 days old lac nvmphs)

Insecticides and their
concentrations

No. of lac
nymPhs
under

observation

Percentage
mortality

Corrected
Der cent
mortality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Sumicidin

Sumithion

Emulsified water control

0.00625
o.0125
0.025

0.00625
o.0125
0.025

0.0125
0.025
0.05

0.u)625
0.0125
0.025

0.0ffi25
0.0125
0.025

o-o25
0.05
0.1

o.ol25
0.025
0.05

0.00625
0.0125
0'025

0.00625
0.0125
o'ys
0.00625
0.0125
o.o25

0i05

35'20
49,O3
36.78

60.07
65-21
55-44

48.61
49.fi
49.57

50.00
42-97
4s-28

49-22
52.75

s5.47
4s.46
/54'63

62-33'
40.10
50.96

45.94
50.00
77.08

53.31
48.04
61.86

24.88
58'95
68.63

49.34

="23.15
3t 32
t2.M

:'

6.73

t2.lo

1o.44

2s-64

3.19

Go
54.75

7.83

24.71

250
257
223

288
273
285

300
250
230

252
270
307

45
2s4
273

256
214
238

284
222
2to

26
232
205

272
254
270

193
246
262

377

rFo
38.07

Baisakhi l98l-82 crop

cfoetrod,rody seven namely, Evisect, dipterex, Dime-
ero sevin and quinalphos wore found safe to 16-day-old
laci.
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TABLE 4(h)- $crmNrNc oF rNsEcrlctDEs

Crop; Baisakhi l98l-82
Date of inoculation: 18 October 1981
Dale of phunki removal: 3 November 1981
Date of spraying: ll November 1981 (8-24 days old lac nymphs)

Insecticides end their
concentrations

No. of lac
nymphs
under

observation

Pr:rCentaee
mortaliiY

Corrected
per c€nt
mortality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Sumici<iin

Sumithiori

Emulsified water control

o'm625
0.0125
0'025

0.00625
0.0125
o.025

0.0125
0.025
0.05

0.m625
0'0125
0.025

0.00625
0'0125
o'o25

0.025
0.05
0'1

o-o125
0'025
0.05

0.0ffi25
0-0125
0.025

0.00625
0.0125
0'025

0.00625
0-0125
0.025

0.05

25.98
20.32
17.16

24-73
15.44
20.81

33-73
30.62
23.23

26.77
t6.67
30.00

21.17
21.13
13.63

28.35
30.'12
24'24

3s.72
28'O7
29'43

33.51
34.50
5l.M

37.16
47.91
64.80

27.28
38.00
40.84

26-70

4'50

2.25
5.62

t2'30
r.86
3.72

9-29
10.64
33'23

14.27
28'93
51.99

15-4t
19.29

9-59
5.34

358
384
355

360
447
322

388
392
46s

4ll
354
270

326
284
34s

321
420
359

406
367
4s2

391
345
416

366
334
402

341
329
360

335

0 **:::".?H#JTi1;'ff;"1 i11t'?*':?:friifffi
p

i6
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Tlar.p 4(i)- ScREgNINc ,oF rNsrcrtctDEs

Crop: Baisizkht l98l-82
Date of inoculation: l8 October I98l
Date of phunki rernoval: 3 November 1981
Date of sprafng: 3l March 1982 (148-165 days old lac nymphs)

Insecticides and their
con@ntrations

No. of lac
nymphs
under

observation

Perc€ntag€
mortality

Corrected
per c€nt
mortality

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Emulsified water control

0.00625
o.0125
0-025

0.00625
0'0125
0'025

0.00625
o.ol25
0.025

0.00625
0.0125
o.o25

0.00625
0.0125
0.o25

0.00625

0.0125
0.025

0.m625
0.0125
o-o25

0.00625
0'0125
0.025

0.5

73
60
78

98
100

99

89
91

92

94
97
68

85

78
69

80
94
79

78
79

lo2

87
100
80

l19

5.48
26.67

23.08

32.66
25.0O

8.09

7-87
9'90

28.27

7.60
7.22
8.83

28.24
8.98

24.64

26.25

15.96

6.33

2.57
20.26
36.28

8.05
29.N
22.50

25.22

1.93

9.94

4.07

4.03

t-37

14.79

rlt

Jethwi 1982 uop

In this crop, all the ten insecticides except dimet xychtror at a
concentration oT 0'0t25 per cefit were found safe to lac nymphs
(Table 4il.
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TABrE 4C)- Scx.urnrNo oF INsEG.rrcrDBs

Crop:
Date 13
Date val
Date M da1a old lac nfmphs)

fnsecticides and their
conoentratioos

No. of lac
nlmPhs
under

observation

Percentaee
mortalitly

Corrected
Der @nt
frortality

Padan

Dimecron

Methox3rchlor

Dipterex

Evrsect

Sevin

Quinalphos

Dimethoate

Emulsffied water conffol

o.M25
0.0125
0.025

0.00625
0.0125
0.025

o.@62s
0.0125
0.025

0.00625
0.0125
0.o25

0-00625
0.0125
0.025

0.00625
0.0125
o.o25

0.00625
o.ol25
0.025

0.00625
0.0125
0-025

0.5

42.71
67.M
25-57

s6.25
43-4p.

60.m

96
105
133

95
198
r06

76
96
97

105

110

92

151

l&
96

tt6
tr6
118

tw
60

l18

138

153
132

r53

45.72

68.75
4.3r
52.39

44-78
36-54

50.00
30.00
n.63

47.20
6/j'66
s6.78

43.93

38.47
56.17

54-3s
76.67
44-70

@.62

8.33

13.00

34.34

Aghani 1982-83 uop

In.this crop and in the katki 1982 only eighJ insecticides were under experi-
mentation,_sincethe safety of -sumiah.&t-t-u"{ sumicidine was found d;r-btf"iffii'h;
earlief studies, those were deleted (Table 4k).

ln the agh y9h!9r, sevin, dimecron and
dipterex y."r"F (0.00625n o? puOuo, Bniiii
ano ormernoare t7J werc comparatively'toxic
(Table 4k), 
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' TABr,e 4(kI- ScnBBNINo oF INsEsrtcrDEs

Crop 1982-8
Date lation:
Date i remo
Date ng: 19 3 days old lac nyrnphs)

Insecticides and their
concentrations

No. of lac
nymphs
under

observation

Percentage
mortalitY

Corrected
per cent
one11alit!

Padan

Dimecron

Methoxychlor

Dipterex

Evisect

Sevin

Quinalphos

Dimethoate

Emulsified water control

o.@625
o'o125
o.025

0.00625
o.ol25
o.o25

0.m625
0.0125
o.o25

o-m/625
0.0125
0.025

0.00625
0.0125
0.025

0.m625
0.0125
0.025

0.00625
0.0r25
0-025

0.00625
0.0125
0.025

0.5

78.E3

60'08
71.23

7t.87
70.00
63.20

3M
300 .
34s

335
336
3s0

313
297
31E

69-33
6t.62
69.39

6s-29
51.88
52-97

76.83

47-14
68-62

7t.84
61.@
6t.67

30-4

s.4

7-52

:'

-
':_'

:

26.82

47.86

11.11

67'98
65.14
77.74

8/r-14
63.54
72-96

69.58

363
293
318

36
297
298

342
312
3ffi

331
379
343

262
303
322

355

Katki 1982 uoP

Of the eight insecticides tried, seven
month-old lac nymphs whereas five, na
and methoxychlor were safe to two-mo
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A new insecticide, namely, Ripcdrd was screened against lac
insect, under potted plant conditions bu be highly toxic [o the lac
nymphs and, therefore, has not been i lut ,ttutri". 

p. Malhotra)

Tlsr.r 4(D- ScnsrNnrc oF INsBcucrDEs

Ctop:, Katki 1982
Date of inoculation: 30 June 1982
Date of 8 July 1982
Date of ber 1982 (52-71 days old lac nymphs)

Insecticides and their
concentrations

No. of lac
nym.phs
under

observation

Percentage Corrected
mortality per cent

mortalitY

Padan

Dimecron

Methoxychler

Dipterex

Evisect

Sivin

Quinalphos

Dimethoate

Emulsified water control

0.00625
0.0125
0.025

0.00625
0.0125
0.025

0.00625
0.0125
0.025

0.00625
o-0t25
0.025

0.00625
0.0125
o.025

0.00625
0.0125
0.025

0.00625
0.0125
0.025

o.cn,625
0.0125
0.025

0.5

34.5s
19'05
27.66

24.53

29.17
3r.71

r7.40
30.89
23-53

19.70

23.08
33.97

25.O0

20.46
27.s9

26'67
35.83

40.00

33.90
49.16
55.23

41.36
48.98
32-08

25-59

r2.M

2.78

4.81

8.22

7'12

tt'26

2.06

1.4s
13-76
19.36

16.11

31.67
39.83

21.19
31.43

8.72

55
42
47

53
48
4l

46
68

51

66
52
53

48
4
58

60
67
70

59
59
67

62
47
53

43

30



ILRT ANNUAL REPORT, 1981 & 82

T:rsr-n 4(m)- ScneexrNo oF rNsBcrIcIDEs

Crop
Dat6 9 July 1982
Date val:29 July 1982
Date August 1982 (2041 days old lac nymphs)

Insecticides and their
concentrations

No,- of lac
nymphs
under

observation

Percentage
mortality

Corrected
per cent
mortality

Padans

Dimecron

Methoxychlor

Dipterex

Evtsect

Sevin

Quinalphos

Dimethoate

Emulsified water control

0.00625
0.0125
0.025

0.00625
0.0125
o.o25

0.00625
0.0125
o.o25

0.00625
0.0125
0.o25

o'0n/625
0.0125
o.o25

0'00,625
0.0125
o.o25

0.00625
0.0125
0.025

0.00625
o-0125
0.025

0.5

68-27
60.27
59.79

209
224
io7
313
278
273

225
294
255

4.40
18.23
32.85

259
278
272

270
274
261

333
276
288

346
247
289

266
214
240

217

41.22
59.18
61.54

s3.89
59.49
53-73

68'65
53.96
43.00

s3-24
59.11
63.99

54.06
s3.99
55.91

45'09
48.07
60.90

65.O4
70.10
7s.45

63-43

ty,

=t:,

1.53

1.4.3(ii) Screening of plant poisons for their safety to the lac insect anil toxicity to
the lac predators

Petroleum ether extlacts of the rhizomes of Acorus cdldmus (Vasambhu),
drupes of Melin dzederdch (dharek ot bakain) and leaves.-o-f Vitex negundo (sindwar)
wera taken and their emulsions pfepared using Tween 80 as the emulsifer. Three
concentrations ranging from 0'1 to 0'4 per cent and 0'05 to O'2 pef- 9e4!^ryer9
spfayed on about :-week-ota hc nymahs of baisakhi f981-82 and baisakhi 1982-83
ciops respectively, grown on potted plants of bhalia.

Results fevealed (Tables 5a and 5b) that 0'05 and O'l/o concentrations were
found safe. Concentrations lower than these would be tried in future.

(A. Bhattachatya & C. P. Malhotra)
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TAsLe 5(a)- EFFECT oF vARrous pLANr porsoNs oN THE LAc rNsEcr DLRTNG baisakhi 198l-1982

Crop Plant poisons per cent Corrected
and their rnslgality per c€ntconcentrations ;lortality

Baisakhi 1e8l-82 . &i

Acorus calamus

JJ I
247

12.38 2.79s20.64 11.9s9
27.89 20.N2

9.86
o.4 2ilControl 3(),{

Melia azederach

0.1 355o.2 393o.4 298Control 412

Vitet; negundo

0.1 326o.2 386o-4 388
Control 311

r3.48
r7.l I
23.O9
8.71

t2'63
16-84
28.52
ll'57

5.225
9.201

r5.75r

1.198
5.959

19'r67

T,c,sl-t 5(bF EFFECT oF vARrous PLANT porsoNs oN TIIE LAc lNsEcr DURTNG haisakhi 19g2-19g3

Crop Plant poisons No. of lac per cent Corrected
and their nyTphs under mortality per centconcentrations observation ;ortalify

Acorus calamus

Baisakhi 1982-83 0.05 350 26.Sil 6.2040.1 452 29.203 9.566o.2 361 38.504 21.466Control 352 21.714

Melia azederach

0.05 308 17.532 Nil0.1 313 23.961 6.808o.2 336 49.107 36.413Control 364 18.406

Vitex negundo

0.05 352 28.409 3.5570.1 473 39.746 tg.64lo.2 420 39.523 19.209Control 350 25.143
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1.4.3.3 Effect ofinsecticides (safer to lac insect) against harmful parasites oflac insect

The insecticides Sevin, Thiodan, Lindane and
chlordane were trie ureus; BHC, Sevin, Thiodan
and Lindane against tachardiae; and BtrIC, Thiodan
and chlordane against Coccophagus tschirchii, all at five concentratons ranging
from 0.00625 to -0.1 per cent. The data are presented in Table 6(a), (b) and
(c). BHC was the most toxic against allthe three'parasites 

and C. p. Malhotra)

T,c,Er-n 6(a>- Corr,rp.lnetrvr EFTrcAcy oF INsEcrrcIDEs AGArNsr Tetrastichus purpureus

Treatment Concentration Percentage mortality at different intervals
(in hours)

86.6
88.6
10.0

100
100

BHC 0.m625
0.00125
0'025
0.05
0.1

o.00625
0'0125
0.025
0.05
0-l

o.w625
o.ot25
o.a25
0.05
0.1

0.00625
o.0125
o.025
0.05
0.1

0.00625
0'0125
0.025
0.05
0.1

2

13.3

15.0
21.6
46.6
50

10.0
13.3

18.3
40.0
46.6

10-0

l0-0
15.0
33-3
36.6

l0-0
t3.3
13.3

20.o
31.3

10.0

10.0
r3.3
23.3
33.3

4

2r.6
26.6
46.6

50
63.3

20.o
25.O
41.3
46-6
53.3

13.3

20.o
36.6
40.0
53.3

10.0
13.3

21.3
36.6
43.3

10.0

13.3

26'6
36.6
46.6

6.6

6

66.6

83.3
96-6

100
100

61.6
71.6
80-0

93.3
96.6

50'0
66'6
75.O

80.0
88.3

46.6

58.3
66.6
73.3
73.3

50.0
60.0
73-3
75.O

83.3

6'6

73-3
83.3

85.0
95.0

100.0

66'6
75.O

78.3

90.0
93.3

53.3
@.0
73.3
80.0
80.0

60.0
72.3
78-3
83.3
88.3

73.3

Sevin

Thiodan

Lindane

Chlordane

Control

JJ
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Taslt 6(b)-CoMPARATTVE EFFIcAcy oF rvsEcrr,lpEs AGArNsr Tachardiaephagus tcichardiae

Treatment

Sevin

Thiodan

Lindane

Control

Concentration

0'm625
0.0125
0.025
0.05
0.1

0.00625
0.0125
0.025
0.05
0.1

0.00625
0.0125
o.o25
0.05
0.1

0.m625
0.0125
0.025
0.05
0.1

4

18.3
33.3
45.0
48-3
s8.3

20-o
23.3
40.0
43-3
50.0

13.3
15.0
38.3
4r.3
4s.0

10.0
16.3
33'3
40.0
4r.3

Percentage mortality at different intervals
(in hours)

BHb

2

10.0
r5'0
?0'o
43.3
48.3

13.3
r3.3
18.3
,10.0

46.6

10.0
r3'3
15.0
36-6
43.3

66'6
10.0
13.3
26.6
36'6

54.3
68.3
72.3
82-3
98.3

46-6
63.3
68.3
75.0
80.0

40.0
53.3
65.0
72-3
75.0

6-6

63.3
78.3
80.0
95.0

100.0

48-3
68.3
72.3
80.0
96-3

43.3
66'6
68.3
78.3
90.0

10.0

66'6 , 78.3
75.0 90.088.3 98.3
95.0 100.0
100.0 100.0

Terr.u 6(cf- Couplnerrvp EFFrcAcy oF rNsEcrrcrDEs AcArNsT Coccophagus tschirchii

Treatment

BHC

Thiodan

Chlordane

Control

Concentration

o.m6'25
o.ol25
0'025
0.05
0.1

0.00625
o.ol25
0.025
0.05
0.1

0.m625
0.0125
0.025
0.05
0.1

4

26.6
33-3
73.3
86.6
93.3

2r.6
26.6
46-6
60.0
60.0

36-6
2().0
40.o
45.O
63.3

Percentage --t?Xtil#t 
sifferent 

intervals

2

10.0
10.0
26.6
46-6
48.3

6-6
10.0
26.6
33.3
46-6

6.6
6.6

2r-6
25.O
210.0

46'6
50.0
73.3
, J'J
86.6

50.0
60.0
66'6
75.0
78.3

5.0

8

73-3
78'3

100.0
100.0
100.0

73'3
78.3
95.0
95.0

100.0

66.6
73.3
93-3
95.0

100-0

lr.6

60.0
66.6
866
96-6

100.0
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1.4;3.5 Effect of the recommenrled control scheilule on the associaterl fauna of lac
insect under field conrlitions

Aghani 1981 and hatki 1982 crops were raised with and without the re-
commended control schedule against the lac predatois using 3 bhalia bushes for
each treatment with 12 replications, in a randomized block design.

In the former crop, the recommended control schedule involved a spray of,
Thiodan@ (0.05 per cent) 4 weeks after inoculation followed by a combination
spray of 0'05 per cent of Thiodan@ and Thuricid@ (1:l) about 4 weeks after the
first spray. The latter crbp was, however, sprayed only once with a combination
spray as above 5 weeks after inoculation.

A sample of ten cm. long lac bearing twig was collected from each bush at the
tim: of crop mlturity in the former crop and at 3 intervals, namely, 3,8, 12 weeks
after spraying in the latter. The samples collected from each treatment were caged
separately for recording the emergence of insects therefrom. The results revealed

TABLE 7 - EFFECT oF TIIE RECoMMENDED CoNIROL SCIIEDULE oN ITIE EMERGENCE oF INSECT$

ASSOCIAIED WITIJ LAC INSECIS UNDER FIELD CONDITIONS

(Sample: 200 cm lac stick, Crop: Katki 1982; Host: Bhalia)

First sampling Second sampling Third sampling
(2 September 1982) (8 October 1982) (12 November 1982)

Treated Control Treated Control Treated Control

Inimical parasites

T. purpureus
Eupelmus tachardiae
TaV ha rd i a ep h ag u s t ac ha r d iae
tachardiae

Coccophagus tschirchii
Tachardiaephagus lachardiae
somervilli

Marietta javensis

Total

Beneficial parasites

Ehsmus claripinnis
Eurytoma palidiscaPus

e

Total

Predators

Eublemma amabilis
Holcocera pulveria
Other insects
Tineidae (Yellow)

Total

l3
9

20
32

Nil
12

86

8
ll
18
27

:
70

691028
891127
917830
l4 36 25 75

t:?24!
49 91 78 183

13 l0 11 37 9 ',]

1413183251
516321018

21184:::'4ii
36 35 53 133 33 39

4 27 27 t3l 46 46
22s10703139
36 83 s2

6 52 37 201 77 8-5
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that from the former crop, the number of the predators, harmful and beneficial
p?r?gites_ respectively in ,t!e treated/control lots-were 1.08/31.0, 84.0/54.0 and
78.4162.7 showing a very high degree of control of the predators.

- In the katki crop, however, the results of the first sampling showed a marked
reduction in the number of the predators and the harmful parasites but not of the
beneficial ones. The amples showed reduction in numbers
of the predators and parasites. The third sampling, how-
evef, showed no appr number of these insects in the treated
and control (Table 7).

(8. N. Sah and C. p. Malhotra)

1.4.3.6 Hormoligotory effects on the lac insect with insecticirle

in concentrations of 0.003125, 0.00625,0.0125 and0 rol were sprayed on2l-day old lac nymphs of katkiI bhalia with three replications. The-insects treated
with lowest concentration showed comparatively better growth, in respect of the
size of both males and females.

(A. K. Sen and C. p. Malhotra)

1.4,4 Ltborutory evaluation of the efficacy of microbial ag'ents for the control of
lepidopterous predators

The larvae of the major lac pred
pulverea collected from different places
diseased ones on the basis of symptomat
the presence of diseases were observed.
pathogenosity through contamination
was found that causative micro-organi
under report,

(S. G. Choudhary and A. H. Naqvi)

1.4.10 Chemical control oI Chrjsopa species

The study was undertaken to scfeen the insecticides for the control of Chrysopa
spp'

Expt. - Laboratory evaluation of the insecticides dgdixtst the chrysopa spp.
The insecticides namely, BHC,

Dimecron, cryolite, Ekalux and DDT
fran.qing from 0'00625 to 0'l per cent aga
' C. -me"destes with five replic^ations and
The insecticides in the order of their dec
Thiodan@, Chlordane, Lindane, Dimecr
and Ekalux, BHC, Chlordane, Sevin, L
Cryolite against C. lacciperda (Table 8).

Er-p!. - Field tridls of effective insecticides against the chrysopa spp. vis-a-vis
lac yield

The studies made und BHC, Chlordane and
Ekalux are .highly effectiv field-experim;;a ;;;
therefore, laid out to ascer nsecticid'es, .u"f, tii.J
at three concentrations i.e. e aghani tgAg-Ai t.rp
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TanrB 8 - QoMPARATTVE EFFIcAcy oF INsEcTIcrDBs AcArNsT Chrysopa spBcrEs

Treatmenl Concentration Percentage mortality Remarks

Chrysopa
mzdestes

Chrysopa
lacciperda

BHC

Ekalux

Sevin

Chlordane

Thiodan@

Undane

Dimecron

Cryolite

DDT

o.w625
0.0125
o-o25
0;05
0.1

0.m625
o0125
o{25
0.05
0.1

0.00625
0.0125
0.025
0.05
0.1

0.00625
o.ol25
0.025
0.05
0.1

o-ffi25
o.or25
0'025
o'05
0.1

0.00625
0.0125
o025
0.05
0.1

0.00625
0.0125
o.o25
0.05
0.1

o00625
0.0125
0.025
0.05
0.1

0.00625
0.0125
0.025
0'05
ol

35
45
@
65
75

45
45
65
75
80

30
30
45
55
65

35
35
))
60
70

25
30
35
45
55

30
30n
50
60

25
25
35
45
50

20
25
25
35
45

20
20
30I

N
45
70
80
85

45
45
65
70
80

Q
N
60
65
70

35
40
50
60
@

40
40
55
ffi
60

30
30
N
45
55

30
35
N
45
50

25
25
30
35
40

20
25
25
35

There was lO\ mortality
in the control
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with 5 bhalia bwhes under each treatment and 4 replications. The incidence ofthe was determined before and after each sprav.
pres 9 which does not include those for Ekalui since
toxi s. It will be seen from this table that BHC wa
than chlordane for the suppression of chrysopa spp. and thereby improving the
lac yield.

(S. c. Choudhary)

1.4.12 stuaties on the_)iological control of the ,lac prerlators namely, Eublemma
arnabilis anil Holcocera puluerea with beneficial parasites

Iaboratory cultures of Apanteles tachardiae and Bracon greeni were raised on
an altetnative host Corcyra cephalonica. About 1800 parasites of the former were
reared from July to September. Averag
parasites reared 60 per cent were female
this host. Special magasleeves of synth
potted plants of bhalia provided with wi
servations and tied to the inoculated sho
trials. For rearing the predators E. amd
on the paper strips in the laboratory wer
this did not meet with much Success. Re
also tried on an artificial diet of a mixt
asainst without much success. The final
a6out a week and a few pupated.

(C. P. Malhotra, D. C. Srivastava, A. Bhattacharya and p. Sen)

1.4.13 Stuilies on the economic thresholil of E. amabilis and H. paluerea infestinglac
crop

This investigation was taken up in I
level of infestation of the major lac preda
For this study, the lac crops wete raised
mesh) sleeve cages throughout and the
larvae in varying densities at three stage
6I-day old to the time of sexual maturity. 1
termined py comparing- tFelac yield. The results shown in Table l0 indicated that
the densities of E. amabilis below four larvae per thirty cm lac encrustation d; ili
appear to cause any economic injury.

(S. c. Choudhary)

Ail-hoc Stuilies

Effect- gf dipping the broodlac in insecticidal emulsions on the lac insect and its
associated fauna

To see the feasibilitv of the stud
with the selective insecticide, namely, T
insect, but highly toxic to the lac preda
crop from pdlds was dipped in concentrat
periods ranging from I to 2 min, drie
of bhalin, along with the ones dipped in
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T.mr,B 10 - PnR cENT REDiTgFIoN rN D,Ac.yrErD AT. vARyh{c} r.EvBrs oF LARvAL DENsrrns or E amabilis
DURING Katki 1982 cvop

Treatmeot No. of
E. amabilis

larvae/30 cm

Wt of
lac stick

G)

Wt of
sticklac

G)

Percentage
reduction in

vield of
Iticklac

A

B

c

D

E

F

G

H (Control)

7.6

12.8

17.9

30.7

43.s

il-l

3.6

3.4

3.2

2-7

2-2

t.4

o.7

3.9

'21.4

m-3

19.7

18.5

rs.4

10.6

8-3

22.7

J

4

5

6

I

10

l5

Nil

82.05

served as controls. The results reveal that there has been no adverse effect of the
treatment on the emergence of the crawlers but there has been some mortality
after settlement. The experiment, therefore, needs rep.eatation by shortening
the dipping time.

Hormonal control of the lac predators

One-month-old lac nymphs of the iethwi 1982 and baisakhi 1982-83 crops
raised on potted plants of M. macrophylla werc sprayed with suspensions of the
chitin inhibitor, namely, Dimilin (diflubenzuron) in concentrations ranging from
0.01 to 0'04 percent for the former crop and 0'05-0'2 per cent in the latter crop
along with the wator sprayed control ones. Observations taken after zt foftnight
and a month revealed that there has been no-adverse effect on the lac
nymphs (Table 1l).

(C. P. Malhotra aud A. Bhattacharya)

1.5 Genetics anrl Breeding of Lac Insects

1.5.7 Protein polymorphism anil genetic heterozygosity in lac insect population

Due to frequent load shedding, work could not be done in 1981 and the Pro-
ject [as, thelefore, been kept in abeyance

4r
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TABLE ll-EFFFcr oF DIWLTN oN ABour oNE MoNrE or.D LAc Ny@Es

Crop Conoentration Ioitial settlement
under observation

Per oent
moftality

Corrected
per ceDt

mortality

,Iethwi 1982

Baisakhi 1982-83

0.01
0.02
0.04
Control

0.05
0.1
o.2
Control

236
234
295
261

398,
36
362
348

19.91
23.O7
18.31
17.62

2.77
6.61

T'
Nil
0.53
Nil

lo55
l5-ll
rl.33
t4-66'

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

The following stocks of lac insects were maintained:

Rangeeni

Assam
Meghalaya
Local yellow

' Kundri
Delhi
Ludhiana
Umaria

The Madurai stock was however lost during

Kusmi

Dharamjaigarh (New)
Dharamjaigarh (Old)
Namkum plantation
Orissa
Madurai

1982.
(P. Sen and S. K. Jaipuriar)

1.5.10 Studies on sex determination in lac insects

. Sex ratio was further studied ina rangeeni stock of lac insect originating from

Table 12(b) e sex fatio varied wtnin
size group, th males was lowest in the
d highest in confinn those reported
and 1980).

Table 12(c) shows that, of
to the time of sexual maturitv a
these occurred in progenies-of
thus recorded in a fairly high frequ
which is otfoe6vise known to show a

42
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TADr.e l2(aF RmEur slzg AND sBx RATro tx t' rangeeni srocK oF K' lacca oRIcIINATINo FRoM A
Iror RFGIoN Pu'nulu, BnrAR DURTNG RAINY sEAsoN

No, of progenies

No. of insectslprogeny

(i) Ranee
(ii) Mean

&x ratlo ("1 nale\
(i) Ranee
(ii) Mean

Q

2-250
78.5

9.1-1m.0
43.0

Tenr,e 12(bF Srr( RArro IN RBLATIoN To PRocENY sIzB

Progeny size No. of
progeiles

No. of insectslprogeny Sex ratio (Yo ma0

Range Range

Small

Medium

Large

l6

20

4

2-50

52-l4s

1@,250

28-2

95.8

193.5

9.1-100.0

50.1-100.0

47.0-100'0

37.2

50.1

75.8

T.lnr.r 12(c)- DTflRBUTIoN oF BIIID(uAL AND uNIsExuAL PRocENIFS

Progeny sze No. of progenies

Bisexual All-male All-female Total

Small

Medium

Large

14
(s2-r45>

2
(r64-200)

3
(246)

t3
(6-30)

'16(2-50)

60
(66-r2s)

20
(r6G250)

20
(s2-r45)

4
(16G,250)

Figures in parentheses show the range of oo. of insects/progeny

- In another experiment, 10 progenie
stock and the insects in each were bred t
taken at random from each progeny and
sex fatio count. It was found that m
bisexual progeny, four included some
others whicbproduced only the male i
with the menibefs of the hst progeny, which all produced only the male insects.

inJparent culture of the last 
^waieximined 

whicfi included thousands of insects,

4t
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all of which were male. These preliminary inbreeding results suggest that major
gene differences are possibly involved for the occurreice of an aillmale progeiiy.

The rangeeni stock of lac insect studied above is being inbred by full-sib mating
to study sex ratjo in relation to inbreeding. 

(N. S. Chauhan)

1.5.11 Cytotaxonomy of lac insects

.This investigation was taken up in 1981. Cytological studies op lac insects
originating frorn Assam showed thit the resting 

-nucl6us 
of the'maie lac iniects

containsdarklystainedheteropycnoticbody.
(S. K. Jaipuriar)

(c) RESEARCHES CONTEMPLATED - Nil

(d) OPERATTONAL RESEARCH PROJECT

Programmewise progress made in the project area comprising of four back-
ward tribal villages namely, Hardag, Bargutto, Saheda and Koenjari of Namkum
Development Block in Ranchi Distlict is given below.

A. INSECT CULTURE PROGRAMME

(a) LAC CIJLTURE

Trials and demonstrations of improved methods of lac cultivation on palas
and ber trees of the farmers of the operational area were continued on regular basis.
Necessary inputg like broodlac, insecticides, etc. were supplied as subsldy where-
ever required. Improved instruments were also loaned to the beneficiaries for their
use. Technical guidance was rendered and operational data were collected and
maintained.

A few trials on kusum trees were also conducted.

Rangeeni sticklac coupe

The baisakht 1980-81 ari (immature) crop was harvested from 160 ber tress of
35 cultivators. These trees were inocula ed-during october-November 1980 with
an average_ brood rate of 3.03- kg per tree. sticklac per tree
w12!p'22 kg as against 5.11 kg under the t wing an increase
of 100 per cent. The baisakhi 1981-82 cro 168 ber trees of
30 cultivators. These trees were inoculated during October-November l98l with
an ave^rage brood pte of 2'69 kg per tree. The average yield of sticklac per tree
was 4'94 l.<g as against 0'85 kg under the traditional metlod recording there'6y 474.4
per cent rncrease.

Rangeeni broodlac coupe

The baisakhi l98o-81-cum-katki 1981 crop was harvested during october
November 1981 from 16O palas trees of 35 cultivators. These trees weie pruned
dg{n_g 1A'pril-MaV 1980 and inoculated during November 1980 with an averdge rate
of 0'50 kg broodlac per tree. The average broodlac yield per tree was 1.95 kg with
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the use of synthetic netting broodlac containers against 0'56 kg under the tradi-
tional method, recording an increase of 248'29 per cent.

The baisakhi l98l-82-cum-katki 1982 crop Was harvested during October-
November 1982from gOpalas trees of 35 cultivators. Thesetreeswereprunedduring

I ilT1-;-?f-iii'f?';
per cent.

Kusmi crop '/

The jethwi-curn:dghdni 1981-82 crop was harvested during February 1982 from
5O kusum trees of 5 cultivators. These unpruned trees were inoculated with an
average rate of 13.61 kg broodlac per tree during Januaqy 1981 using Synthetic net-
ting -broodlac containers. The average yield of broodlac and sticklac
weie 17'40 and 10'18 kg per tree respectively.

(b) APTCULTURE

Scientific bee keeping was encouraged by arranging supply of hives, honey ex-
ing technical guidance through guest
The disposal of honey was also orga-

,ilT'JElRi""r'ii'f .:Ti,Hd.'T,;i;
stard etc.

During 1981, maintained, out of which 48 colonies
were recorded to an average rate of 4'2 kg honey per
colony generating 146.08 per family.

During 1981 also, totalTg colonies were maintained, out o-f which 47 colonies
were recorded to produce 245 kg hone_y at an_average rate._of 5'2 kg honey per
colony generating an annual income of Rs 288.41 per family.

(c) SERICULTURE

The mulberry cuttings (175 nos.) procured from State Industries Deptt.
and seedlings of ber (1251 nos), and ariun (90 no-s.) froT Forest-Department were
distributed Tree to the farmers for augmenting lac and sericulture in the area.
By the end of 1982 many m_ulberry bushes attained suitable size but could not be
ufitiseA due to non-availability of mulberry egg layings.

preliminarv trials for rearing philosamia ricini on mature leaves of Jatrophn spp.,
a recorded hosi available in sufficient number in th" area, were not encouraging.

B. CROP PRODUCTtrON PROGRAMME

(a) AGRICULTURAL CROPS

on of high yielding varieties of maize,
y, tagi, wheat, mustard, lentil, fodder

ations, minikits and community
the state Agriculture Departmenf.

gicide and Mizobium cultures, soil treat-
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ment and fertilizer use were also conducted. Mussurie phos (39 tonne) was
distributed free for improving soil reaction and fertility. These demonstrations
(100) covered an area of 22 ha.

The availability of various agricultural inputs was facilitated by arranging
mobile shops in co-operation with a local firm where farmers purchased small
quantities of inputs at Ranchi rates.

During 1982, fifty-nine demonstrations of soyabean covering 9'47 ha and 32
demonstrations of paddy, ground nut and mustard covering an area of 2'25 ha were
conducted.

(b) HORTICULTURAL CROPS AND AGRO-FORESTRY

Total 6922 seedlings and 245 cuttings of the host plants of lac (1005), tasar
(265), bee forage (1508), fuel (280), fodder (160), fruit (1713) and miscellaneous
(915) species were procured from the Forest and other Department and distributed
lree of cost for planting in the area.

One crop loan and purchase of 6 irrigation pumps through Bank loan
and Govt. subsidy was arranged in order to facilitate double cropping in the
afea.

C. ANIMAL IIUSBANDRY PROGRAMME

Animal health care and relevant lectures were arranged in co-operation with
the State Animal Husbandry Department.

(a) POULTRY KEEPING

lt was observed that the farmers of the area are unable to manage big units
under deep litter system.

Three units of 20 white leghorn pullets were,
to study the feasibilit! of snallsl rni1.. In these
tinued till the end of the period under report.

therefofe, established in order
units the egg production con-

For ensuring timely stock replacement, hatching of 85 fertile eggs of white
leghorn and Red cornish breeds were tried.

Thirteen farmers were trained in poultry keeping with the co-operation of
Animal Husbandry Department.

(b) swrNE HUSBANDRY

of
of
bo
in stock after accounting for the mortalities, slaughter and disposals. A field day
was organized with the co-operation of Govt. Bacon Factory, Ranchi in order to
ensure marketing facilities. It was found that the intermediate sized and compa-
ratively hardy hybrid (Yorkshire X local) animals were acceptable to the farmers
in preference to the large sized animals.

46



ILRI AN1.iUAL P.EPORT, I98I & 82

(c) MILCH CATTLE

Five farmers were trained in improved cattle management- at Hotwar Dairy.
Co"rt-i."t"ies and group discussioni were also arranged for dissemination of in-
formation in respecl of artificial insemination.

Six farmers were assisted in purchasing one cow each through Bank loan and
Govt. subsidy under MESO Scheme during April 1981.

(d) DRAUGHT ANIMALS

The purchase of 16 bullocks through gow. subsidy and Bank loan was

arranged in order to neet the urgent need of the farmers.

(e) GOAT KEEPING

The purchase of 48 Black-Eengal goats through Govt..subsidy und:iu+,1o,11
was arranged for the farmers of the area. These antmals however, sufiereo large

scale mortality due to mange disease.

Three bucks of Blac Bengal breed were sup-p$d for stock-improvement
auring futy 1982 out of which 6nly one survived till Decembet 1982.

D. tr'ISHERIES

Fourteen farmers were trained in improved fish culture through the Fisherie.s

Depariment. Three tanks were each stocked with 1000 mirror carp- fry eacl
;rffiil;rtt 1i8t. 

- 
rne fisnes attained an average size of 750 gms by the end of

period under rePort.

A project for enlargement and impro-vement of two tanks in the area was

soUmittla- with the Fishiries Department for execution.

E. EXTEI\SIpN EDUCATTON PROGRAMMES

. Monthly meetings of the Farmers ,Forum were conducted in all the

f"", 
"ii"g"Juoa 

air""kio* o" the new technologies, local problems, etc. were held.

A 10-day study tour to c. s Azad univeltv qf Aerlgult11e,and Technology.,

fuopur, Ufi. uni lnaiun Agii"uttot" Research Listitute, New Delhi was organized

for 45 farmers of the area.

The farmers were taken to Kissan Melas organize{ QY Ranchi Agricultural,
Coil"g;; fo"t. u"O were encouraged to participite in fruit and vegetable shows.

one co-operative society (Gramoday(t sdhkdri Sa.miti) was organized in the

village SanLdC with a view io-start a lac processln-s 1ni!'-.(R. C. Misra and Jawahir Lal)
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B. AGRONOMY AND PLANT GENETICS DIyISION

(a) RESEARCHES COMPLETED

2.2,1 The possibility of interspecific crossing in Moghania species

Sub-project - Synchronization of flowering period in Moghania sp.

to October/

til:l;,J,iii,:A, f"s"Y,i!C ening thEgn 1972 and

. Th. effect of photoperiod was studied -o! M:. chapp.ar for hastening its flower-
ing time- by exposilg.them to varying periods of sun light. Again, n"o effect was
observed (A.R.: 1974-76).

f varying time of seed

l?Y,#,P#;"#T"ST,1

(April sowing). 
compared to control

Lqstly, the effect of topping and pinching rvith and without the use of NAA
and Cycocel was studied on M. macrophylla.

The following treatments were tried:

Tr : topping once at bud initiation stage
Tz : to twice at Tt and at a
Ta : to hrice.at T1, T2 and g stage

To : tq fcur times at .T1, T2, montl after Ts stage
P1 : pi once at T1 stage
P, : pinching twice at T2 stage
P, : pinching thrice at Tr stage
Pn : pinching four times at Ta stage
C': Control

ed with the use of NAA (250 and 500 p.o.m.)
As observed earlier. also, the ,r" oi gii**tf(

effect o_n the flowering time. fne resilts o?in Fig. 2.

It will be seen from the Fig. 2 that
the

ctive
d wit

(S. C. Sri
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l-
\a
\
l-
I
s
F.

I f LOWFRING PERIOD,
Fig. 2- Flowering period

(b) RESEARCHES ON HAND

2.LProptgrtion anil Management of Lac Host Plants

2.1.2 Mzntgement of bhalia for lac cultivation

Expt. | - Effect of spacing, systems of planting and fertilizers on plant growth
and lac yield

The study was continued as per technical programme reported- earlier (A4.-:
1978). Aghani 1980-81 lac crop was hatvested towards the end of Jan-uary 1981.

The'obseivations recorded orr total shoot length prior to lac inoculation and
Table 13. The systems of planting had no

er plant whereas double
s has given the highest

ol#"[t],l"d 
however' sig

To raise aghani 1981-82 crop !n Jgly 1981 and
the plant attri6utes recorded at Similar trend of
resuits (A.R.: 1979 and 1980) wit d lac yields were
observed.

(B. P. Singh and B. K. Purkayastha)
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2.1.3 Integration of lac cultivation with general agriculture rmrler ilry farming
conilition

Expt. | - Efect of interuopptng of fodder grasses in mixed plantation of bhalia
and galwang

The experiment is continuing since

Expt.2 - Raising of tuber uops and rhizomes in mixed plantation of bhalia and
galwang

The experiment is being continued as per the layout reported earlier (A.R.:
1978). I

of shoots and total shoot length
pe the intercrops are shown in Table
i+ hosts with and without the inter-
crops have been shown in Tables 14 and 15.

It will be seen from these tables that
hosts have shown marked improvements
have been best with sweet potatotging
1982. The gross income per hectare
crops was Rs 6022.80 as against Rs 29

Expt. 3 - Inc cultivdtion on palas under mixed cropping condition with tuber
crops, rhizomes and grasses

The experiment was laid out
tions. Dinanath as a fodder grass, t
turmeric as rhizome crops were included i
alone and also in combination with tur
R.B.D. with 7 treatments (including co
times.

Dinanath'grassfturmeric gave the highest gross income of Rs 2M6.O0lha,
(Table 16) during 1981.

(B. K. Purkayastha, B. P. Singh and Moti Ram)

2.1.4 Role of plant growth regulators on the growth of lac host plants

Expt. 3 - Effect of ptant growth reguilators on ber

The study was continued with the layout as reported earlier (A.R.: 1978).
Baisakhi (ari) 1980-81 lac crop was harvested in May 1981. The total shoot
length and maximum.sticklac yield (861'0 cm and 55'83 g respectively) per plant
were recorded from the treatment of A (160 ppm) against the lowest yield of
18.0 g per plant in case of control (Table 17). The plants were again inoculated
in October 1981 to raise baisakhi l98l-82 (ari) crop which wes harvested in May

51.
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1982. On the contrary, it was observed that the total shoot length and stick lac
vield were found best with the treatment of NAA (320 ppm) in place of GA (160

fpm) as reported in 1980-81 crop (Table 17).

TAsr,e l7-EFFEcr oF PLANT GRowrH REGULAToRS oN Der

Treatment
srowth

regilators in
ppm

1980-81 198 r-82

Total shoot Sticklac
length/plant yield/plant

(cm) (g)

End of
October 1982

Total shoot
lengthiplant

(cm)

Total shoot Sticklac
length/plant yield/Plant

(cm) G)

NAA 40
NAA 80
NAA 160
NAA 320

GA3 20
GA" 40
GA' 80
cA3 160

Control

292.46
381.38
425.3s
73r.68

226.68
414.OO
830.00
86r.02

175.32

24.66
28-65
34.63
55.00

t8'66
21.18
40.16
55.83

18.00

346.49
532.70
799.20
985.92

324.81
399.91
487.75
570.13

300.60

29.33
35.90
45.00
86'66

26.W
25.33
39.00
63.33

24.33

348.46
525.80
812-33
967'66

34r-84
446.66
s78.66
870.00

314.33

Expt. 4 - Efect of Gh anil ureq on kusum

The exPerime
of treatments and
vations on shoot
that the average length per shoot and bas

ments of GAs-(80 p.p.m.a1 'lurea). The results presented in Table 18 are in con-

TABLE 18-EFFEcr oF GA AND o""n 
?f"tti33:"t:i1K 

oF kusunt Ar rHE TIME or aghanittc

Treatment Average shoot length
(cm)

Basal diameter of shoot
(cm)

19821981 1982 1981

33.4
56.33
70'30
34'M
45'22
40.77

43.55

54.50

67.44

87.00

108.00

31.00

69.33
75.66
86.40
74'15
79.33
82.22

85.33

86'66

91.33

r12.66

120.00

60.00

1.66
r.72
1.92
1.06
1.51
1.17

0.97

1.40

1'03

1.83

1.94

0.65

1.60
r.69
t'81
1.05
1.55
1.1 8

l'19

1.24

1-33

1.85

r.99

o'69
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for he year findings. Aghani 1981-82 lac crop was damaged
by nd wlrile the _subse_quent aghani crop in 1982-83 could not
bi, to ability of brood lac.

(Moti Ram, B. K. Purkayastha and S. C. Srivastava)

2.1.6 Agricultural utilization of lac murl

stry having no economic value, may
manurial value as compared to F.Y.M.
similar properties like other nitrogen

present study was initiated in 1981.

Expt. l-The effect of variow level of lac mud on growth and yield of wheat
and thdir residual efect on PdddY

Two sets of experiment were laid out in R.B.D. with 3 replications during
1981. The treatments were as follows:

In the first set, wheat var. (Sonalika) was sown during November 1981 and
IR-30) was trans-
nd set, paddy was
per the treatment.

nd wheat was sown thereafter. The data

Tlsr.E 19 - ErrEcT oF vARIous * %?S#f*tH"T- 
oF WIIEAT 

^ll 
MAIN cRoP AND PADDY

Treatments Set I Set 2

Paddy grain
yield

(q/ha)

Wheat grain
yield

(q/ha)

n

I

Lo (Control, no lac mud)
Lr
L2
Ls
L1
t_.io at 5Y"

3-4
5.3
6.2
9.2

14.3
23.1

6'64

5.3
6.8
6.7
7.4
8.7
9.7
2.t2

16.1
18.2
19-7
2l.o
22.O
25'2
2.45

57



ILRI ANNUAL REPORT, 1981 & 82

Expt. 2-To study the efect of lac mud,farm yard manure over NPK mctnur-
ing on ihe yield of wheat and their residual effect on pdddy dnd vice versa

In this study also, two sets of experiment wer-e laid out during 1981 in R.B.D.
with 3 replications. The treatments were as follows:

ha
25 kg, 15 kg/ha
25 kg, K 15 kg/ha
5 kg, K 15 kg/ha
25 kg, K 15 kg/ha

Inthe first set, wheat (var. Sonalika) was sown during Nov. 1981 after giving
the above treatments before sowing and the crop was harvested in April 1982.

nted in the same plots without applying
nd set, paddy (var. IR-30) was trans-

g the above treatments and its residual
ng 1982. Thegrainyield obtained during

1982 have been shown in Table 20. The grain yield was markedly higher with the
use of lac mud and F.Y.M individually and in combination with commercial
fertilizers.

rABLB 20 - EFFECT or LAc Mt D, F"#;"1"Klnt*f"KXTS3Irfftil"TLD oF wHEAr AND PADDY

Treatment Set I S€t 2

Paddy grain
yield

as residual
crop

1q/ha)

T1 (Control)
T,
Ts
T1
T6
Tc
T?
T"
T;
T,"
CD at 5%

4.7
8'7

r4.6
1l-0
10.0
l7.o
17.2
24.9
22.1
23.6
0'61

5.4
6.5
7.7
6.1
7.3
5'3
5.9
6.8
5.8
7.8
N.S.

10.0
13.5
16.3
tl.9
12.5
15.2
2r-5
r7.2
t2-7
l8'0
5.73

- (8. P. $ingh, B. K. Purkayastha 4qd K, P, Singh Co-operator)
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2.1.7 Mnagement of Putri (Croton obtangifolius'1 for lac cultivation

Since kusmi lac cultivation trials on putri have shown promise, a systematic
study was taken up to work out suitable management practices for intensive lac
cultivation on this host species.

- Expt. | - The efect of spacing and height of coppicing on plant growth and lac
vield

The experiment was laid out in 1981 on a split plot design with24 treatments
replicated 3 times. The treatments were as follows:

(i) Main plot treatments (spacing)
Sr: lx1 m, Sz: lxl'5 m, Sa: 1'5x1'0 m and Sn: 1'5x2'0 m.

(ii) Sub plot treatments (Height of coppicing)

Lo: Coppicing from ground level
Lr: Coppicing from 15 cm above ground level
Lz: Coppicing from 30 cm above ground level
La: Coppicing from 45 cm above grognd level
Lr: Coppicing from 60 cm above ground level
Ls: Coppicing from 75 cm above ground level 

,

Suckers of monoecious var. of pulri were planted in the field in July 1981 as
per lay out. About 50 per cent oflhese plants dried up during summer months
and gaps filled up in July-August 1982 with the new suckers.

(B. P. Singh, M. Ram and P. Sen)

2.1.8 Utilization of bcr for lac, tasar and fruit

Ber (Ziziphus mauritiana) is valued for its fruit in Chotanagpur and
certain other region. It, is also used for lac cultivation and tasar rearing. Since
under the present socio-economic conditions, the monoculture on ber has not
proved very remunerative to the tribal farming community, a study was taken up
to develop a suitable technology for utilising the ber plants for lac, tasar and
fruits.

The experiment was laid out in R.B.D. with 7 treatments and 3 replica-
tions. The treatments were as follows:

Tr - Lac culture (L) (Baisakhi-ari lac)
Ts : Tasar culture (T)
Ts: Fruit culture (F)
Tr: Lac*Tasar (LfT)
Ta: Lac*Fruit (L+F)
To: Tasar*Fruit (T*F)
Tz : Lac*Fruitf Tasar (L+F+T)

Local var. of ber planted earlier were pruned during May 1981. Ten laying
of Ampatia tasar were reared during October-November 1981 and 1982. Observa-
tions recorded on plant attributes are given in Table 21. It was noted that the
plant growth was not affected due to tasar rearing. Physical properties of the tasar
cocoor$ were studied, The effective rate of rearing (E.R.R.) was found to be 30
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coccon per laying and the average number of coccon per plant was found
as 15. .Ber bushes were inoculated wilh palas broodlac in November 1981 for rais-
ing baisakhi l98l-82 (ari) crop which was harvested in May 1982 and data are
shown in Table 21. The maximum yield of lac was 415 g per plant where only lac
was grown as against the lowest 250 g per plant where both lac and tasar
were grown. The experiment was repeated by inoculating ber bushes in November
1982 with Porho broodlac. The insects were developing satisfactorily till the
year under report.

(M. Ram, B. K. Purkayastha, T.P.S. Teotia, N. Prasad and P. Kumar).

2.1.9 Standardization of agroforestry practices for raising high lac yiekling kusum
plants through air layering

In view of the success achieved in vegetative propagation of kusum through
air layeing, the raising of systematic plantations of kusum with proven trees
is found necessary for sustained kusumi lac production. This study was, therefore,
initiated to find the optimum agroforestry practices for quick establishment
of kusum plantations through air layers.

The experiment was laid out under field conditions during 1981 in Split Plot
Design replicated 3 times. The treatments were as follows:

(i) Main plot treatment (Fertilizer application)
Mr: NPK at planting of air layers

Mz : NPK at two successive seasons
Ma : NPK at three successive seasons

(ii) Sub plot treatments
Sr : 80 ppm GAs on the new sprouts in January-February in second, third

yeat
Sz : 80 ppm GAs on the new sprouts in January-February in second, third

year
Sa: 80 ppm GA. in second, third and fourth year
Sr : 80 ppm GArf 1 percent urea in second year
Ss : 80 ppm GArf 1 percent urea in second and third year
Se : 80 ppm GArf I percent urea in second, third and fourth year
Sz : Cbntrol (water spray)

Air layering of kusum which was the first stage of this study could not be done
in 1981 due to non-availability of sphagnum moss in time. In 1982, air layering
of proven, kusum trees situated both at Namkum and Hesal was carried out. In
all 1000 layers were prepared with the help of mixtures of IBA*IAA (100 ppm)
and sphagnutn moss, out of which only 162 air layers could produce rootage.
These were planted in September 1982 in the field and showed satisfactory growth
at initial stage but later on these dried up due to prolonged drought conditions.

(B. K. Purkayastha, Moti Ram and B. P. Singh)

2.1.10 Sturly and assessment of economics of cultivation of kusmi lac on bushes of' of bhalia and galwang

Aghani 1980-81 lac crop was harvested in Jan. 1981 from bhalia bxhes which
yielded 400 kg broodlac out of which 120 kg broodlac was used for inoculation of
4O0 galwang bushes and the rest 280 kg was supplied to the Divisions of Agronomy

6t
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and Plant Genetics and
scraped lac was 150 kg.
suffered heavy mortality
vield.

Entomology for experimental purpose. The yield of
Lac insects inoculated on Albizzia lucida (galwang)

at the initial stage of settlement resulting in poor crop

Growth of galwang seedlings planted in August 1981 was not up to the mark
in spite of manuring and proper care n easures.

In July 1981 again, 36O0 bhalia bushes were inoculated with 400 kg of kwmi,
broodlac for raising aghani 1981-82 lac crop. The lac crop was harvested in
Februat'y 1982 which yielded 550 kg broodlac, out of which 150 kg of brood-
lac was used for inoculation of 600 galwang bushes for raising Jethwi 1982 crop and
the rest 400 kg was supplied to the Divisions of E ntomology and Agronomy and
Plant Genetics. In addition 120 kg rejected scraped lac was also obtained.

Lac larvae settlement on galwang bushes was very good at the initial stage but
later on it was badly affected due to severe hail storms followed by heavy rains, re-
sulting in poor crdp yield.

(B. K. Purkayastha)

2.2 Genetics anrl Breerling of Lac Host Plants

2.2,1 The possibility of interspecific crossing tn Moghania sp.

Sub-project - Crossing in Moghania sp.

Total ,five hundred fifty reciprocal crosses were made between bhalia and
barasalpan during 8.30 to 9.30 a.m. with and without the use of 0.01 /o boic acid,
20"/ sucrose solution and. O.O2l fresh solution of Ca-complex (Ca(NOr)r, 4HrO;
MgSOa, TH1O1' KNO3) on the stigmatic surface of emasculated floral buds. It
was observed that the pollinated flowers shed offin all the cases after 8 to 10 days
of pollination except with the use of 0'Ol% boric acid on the stigmatic surface of
barasalpan which showed appreciable growth in ovarian region. However, these
buds also shed off after 8 to 15 days of pollination.

(S. C. Srivastava and Moti Ram)

2.2.2 Selection for better performance of Moghania mdlrophllld as a lac host for
kasmi strain of lac insects

Aghani 1980-81 lac crop was harvested during January 1981 from individual
plants. On the basis of lac yield performance, 10 plants showing higher lac yield
were selected and their seeds were sown during April 1981 in nursery bed and later
on the seedlings were transplanted in progeny rows during July 1981.

Similarly, the seeds of bhalia collected from Netarhat area were also sown in
nursery beds and the field during July 1981.
The plants raised Netarhat, collections were
inoculated with k aghani 1982-83 crop. The
larval settlement a ere not satisfactory. How-
ever, on the basis of lac yield performance, the plants were selected for further
study.

(P. Kumar and D. C. Srivastava)
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2.2.3 Etiltation anil i4 provement of arhdr varieties/cultivars for lac yielil as well
as Pulse Production

2.2.3.1 Evaluation of arhar varieties/cultivars for winter lac as well as pulse production

Katki croP

rieties viz. UPAS-120, T-21, TT-5, TT-6
2 alongwith summer moong/groundnut
varieties as main-plot treatment, lac

ub plot treatments. Two to three irriga-
851) which boosted the growth of arhar

1982. The yield was 261'2, 215'0, 183.7 5,

'T'"11il'i;il'-3#1'"'-l;::;#"'*?il:
groundnut yield was 292'45, 193.10,

5-120, T-21, TT-5, TT-6 and BR-183
arhar plants were collected in November

nculation, there was a reduction in the
. The data collected on arhar plants
Table22. It will be seenfrom the table

survival and grain yield when inoculated
n in grain yield except variety T-12 and
een significant. Arhnr plants were ino-
1982 crop. The katki 1982 crop was a
under this experiment also. Crop data
as the highest yielder followed by TT-5,

TAB'-EZZ- PLANT SURVIVAL AT TIiB TIMB OF PUISEII'IATURITY AND GRAIN YIELD DIJRING katki 1982

Wth lac and Wthout lac and
without intercrop with intercrop

Wth lac and
with intercrop

Wt.of
graltr
per

plant-G)

Plant Wt of
survival grun
(%, per

plant

'-G)

Wt of
grain
per

plant
G)

Plant
survival(n

v,
v.
v,

%

%

34.3

4t4

26.8

72.3

56.5

87.5

92.5

87.5

89.5

82.0

17.6

76-7

32-2

50.3

43-6

89.5

84.1

93,7

87.5

82.0

2l.l
{1.9

,m.1

56.1

47.7

82.0

89.5

82.0

87.5

93.7

18.8

54.0

31.2

45.5

42.2

87.5

97.9

82'0

9o.4

85.4

Aghani croP

The arhar v for kdtki _crop were also tried for aghani crop

.*""pt?i.'it-e ed by var. ICPL-6. The experiment was carried
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out as per the lay out reported for the katki crop. The moong was harvested during
{y_n9 J982 and the yield was-246.25,208.75,24I.25,207.5 and, 126.25 g per plot witfi
UPAS-120, T-21, TT-5, ICPL-6 and BR-183 varieties respectivelyl 

^ 
Groundnut

was harvested in November and the yield was 243.1,213.7,246.25,61.25 and
113.1 g per plot with the varieties UPSA-120, T-2l,TT-5,ICPL-6 and BR-183
respectively. T,he arhar pla.nts were inoculated with lac in July 1982 but the crop
was badly attacked by fungii in the early stages of development and was thus a total
failu re.

Sub-project 2 - Evaluation of arhar varietiesf cultivars for summer lac crop

Baisaklti crop

The 18 varieties/cultivars of arhar raised by sowing in June 1980 and inoculated
in October 1980 to raise the baisakhi 1980-81 crop were scored for their lac and
grain yields. The data set out in Table 23 show that five varieties ttiz. Bahar,2E,

3, 7188 and 7197. hold promise from lac cultivation stand point. Of
showed thj:_maximum lac yield (11.1 g) with highest reduction in grain
whereas ICP no. 7197 showed the lowest la- yield (7'l2d with no

reduction in grain yield. The 20 varieties/cultivars viz. K 356, iCp lios. 3783,
w5,7424-Wb
ed by sowing
as the plants
ue to adverse

Io lbq following 1982-83 season, sixteen varieties viz. Basant, Bahar, Laxmi,
4356,ICP gqs. 7188, 8501, 3783 and 7197,28 no. 3570, BDN-3, 7-S, T-i7, SA-l;
S-80 and gwl-3 were raised by sowing in July 1982 and were inoculated in Novem-

TA'ILE23 - Pursr AND LAc yrELD pER PLANT rN DTFFERENT VARTETIES ot CaJanus cajan

Variety Pulse yield

Wit6 Without
lac crop lac crop

Lac leld
G)

L Bahar
2. Basant
3. -t l2r
4. ICRISAT ICP No. 6,143
5. AS-29
6.7S
7. Laxmi
8.2 E
9. K 3516

10. No. 3570
11. ICRISAT ICP No. 3783
12. ICRISAT ICP No. 6986
13. ICRISAT ICP No. 7188
14. ICRISAT ICP No. 7197
15. ICRISAT ICP No. 4704
16. ICRISAT ICP No. 8501
17. ICRISAT ICP No. 6344
18. Assam

41.3
60.8

7-4
45-2
39-7
57.3
38.3
57.2
60.9
59.3
36.9
30.1
47-5
49.9
51.8
56.1
67.3
48.1

63.8
60.1

'1.9

50.0
42.7
63'7
50.3
67.O
78.1
63.9
46.6
38.5
54.2
44.8
71.8
sl.4
89.9
63.1

11.1
3-71
0.83
3.76
6.40
4.r3 -

6.86
9.42
3.75
6.00
9.33
D.M.
8.48
7.12
3.96
2.05
2.08
4.4
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ber 1982 for raising the bai"vakhi 1982-83 crop. The crop developed satisfactorily
till the period under report.

fethwi uop

The sixteen varieties of arhar evaluated for baisakhi 1982-83 crop were also
raised by sowing iethwi 1983 crop. The plants deve-
loped satisfactori

. C. Srivastava and T. P. S. Teotia)

2.2.4 Mutalion stutlies on arhar in relation to lac antl pulse production

Buisakhi 1980-81 lac crop was harvested as ari during May 1981 and the lac
yield recorded plantwis of per unit
are presented in table raised bY
of 17 plants selected on were later
1982for raising baisakhi 1982-83 crop. Tl lants were,
by sterility m6saic disease. The lac crop.was developing satisfactorily till the
period under report. 

(p. Kumar)

TIBI-]D a 
-FREQUENCY 

DATA OF TrrE @RRESPONDING RANGES OF DIFFERBNT CTTARACTERS OF PLANTS
IN M2 GENERATION

10 KR 20 KR 30 KR 40 KR 50 KR
(IrIo. of (No. of (No. of (No. of (No. of
plants) plants) plants) planls) plants)

Character Range

t

,]

184 r77 179 137 lQ
62 130 tol 64 89
29 100 56 36 67
762301163j'::='1
78 55 87 54 48
353537163
52013131421-
2727

4456624U
30 52 24 22 l0
t5 3l -13 I 2
6893
7- ll 9 3

Pulse Brain yield

Total shoot length
(cm)

Sticklac yield @)

G500
501-1000

1001-1500
1501-2m0
2001-2500
2501 and abow

0-10'0
11.0-20.0
21.0-30.0
31.M0.0
41'0 and above

0-1q.0
11'0"20:0
21.0-30.0
31:G40'O
4l'0 and above

2.2.5 Iniluction of potyploidy in ber for improverl lac productivity

With a view to induce PolYPloidY i

solution' 
(s. c. Srivastava and P. Kumar)
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(c) RESEARCHES CONTEMPLATED- Nil

(d) INSTITUTE PLANTATION

During 1981 and 1982, massive pr
the entire plantation including ber, pala
mental area with a view to eradicate t

, hitherto posed serious problems to th
model demonstration unit and also in th
new seedlings were transplanted within t
to develop new plants replacing old o
kusum, ber, palas and khair seedlings t
time to time for improving the vigour
bhalia and gdlwdng were transplanted in
The path along the fence line
efrciently. Niger was grown in
the weeds. Dinanath grass was also gr
khair trees which in turn supressed the g
revenue through the sale of these grasses.

Paddy and wheat were gro sts on bunds in low land,
Fa.rs4y area of the -plantation. upkeep of the plantation
including roads and paths and of lac-hosts we^re carried
out. The revenue obtained from the rlanlaji.oq !!.queb the sale of various pro-
dnce including experimental ones were Rs 14,495.03 during 1981 and Rs 19,339.17
during 1982.

_ . Tw^o ponds, eachinkhair and palas plots in th,e low lying area were dug on the
basis of water harvest technology for the irrigation purposes.

C. CHEMISTRY DTVISION

(a) RESEARCHES COMPLETED

3.1.7 Physico-chemical properties of the resin recovered from byproducts of lac

During the processing of sticklac to
products viz,, ghonghi, patti, molamma,
40-70 per cent lac resin along with
have limited use and market value at pr
undertaken to study physico-chemical pr
byproducts, with a view to throw light on
in different industries.

Genuine kusmi and rangeeni stick la
Entomology Division of the institute and
Besides parent seed lac and shellac, sa
patti, molamma (before soda washing, B
and kiri of each type were obtained d
methods for the extraction of the resin
with alcohol and (ii) with alkali (sodiu
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second method,
of mineral acid.
the study. The
determined by t

It was ob the of impurity is quite high in ghonghi and
patti sa\ples y m SW), molamna (ASW) kunht and kirt
repectively wh shel lowest impurity. Both the electrical
properties,such as dissip and condu samples (lflwlv\
were on the higher side d to those ana snenic." fn6
dielectric strength was, und o -lower side as compared to the parent

from the resin samples of ghonghi and
films obtained fr-om ot[er iamples

ric strengths of the molamma anA

;iii#T,i_lilt!1';3TH;ii"r#-*:il
The chemical constants such as acid, saponiflcation, hydroxyl, ester and

carbonyl values of the resins are also low by a few number'of units ihan those of
seedlac and shellac the resin samples of kusmi differ from
rqngeeni, strain in s studied. The drop in the values of
chemical constants of some reaction taliing place while re-
covefing the resin

The optical density and colour inde
higher than those of parent seedlac an
alcoholic solutions of resin samples
UV and visible range at different co
comparison of the values of colou
qm) it is inferred that the resin samples
ing matter than kwmi strain.

(S. C. Agarwal, D. N. Goswami, N. prasad and R. K. Banerjee)

3.3.3 (i) fon exchange resin from shellac

3.3.6 (Old)

Cation exchange resins are costly
and pharmaceutical industries. The
presence of strongly acidic sulphonic an
hydroxyl groups. The presence of h
to the idea of utilising shellac for the
higher cation exchange capacity.

Preparation of the resin

ed la dissolved in sodium solution (4%, IOO
ryD with ehyde (1.5 g) for I hr ence of amnidniumchlo C). esorcinol (4 g) was a boiled for anoiher

c and .another lot of paraformaldehyde (1.5 g)
was boiled and cooled slowly. i-wo'moie
were added with stirrins at' I hr interval
a few minutes. The ge-l was broken and
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hardened in an oven at 100-105' for 24 bt. The resin was first washed with
water, subsequently with sodium carbonate solution (4%), eqwlibrated with hy-
drochloric acid @l) and then washed with water and dried. The recovered resin
was then refluxed with spirit in a soxhlet for 8 hr. It was finally washed with
water and dried. A black, fine mesh resin of irregular shape was obtained which
was leached with hydrochloric acid (0'1N) for 24 hr washed to free from acid and
air dried. The H-form of the resin was got evaluated at Central Salt and Marine
Chemical Research Institute, Bhavnagar. The properties reported are given in
Table 26.

Tasls 26 - hopenrEs oF IoN ExcrrANGE RESTIN FRoM stLpHoNArED LAc

Void volume

9.2
0.195
4.58
1.1082
0.569
Tolerable
High, in alkaline medium
4Ol of bed volume

Ninety-seven per cent of the ion exchange resin is in usable form. The results
indicate that the resin has good capacity, thermal stability but requires improve-
ment in fespect of colour throw, column utilization and rate of exchange.

As the cost ofproduction of cation exchange lphonated
lac, paraformaldehyde and resorcinol, was high, c NSL) was
employed as a substitute of resorcinol. Sulpho dissolved
in NaoH salution (61). The resorcinol: CNSL mixtures in the ratio of 1:0, 1:1,
l:2, l:3 and 0:1.5 were then added to it. This was followed by addition of formal-
dehyde (150 ml) in lots till a gel was formed. The properties of the resin, thus, ob-
tained are given in Table 27.

TABLE 27 - Pnopmrrns oF roN EXCHANGE RESIN PRSPARED FRoM SULPHoNATED r,,s,c: CNSL.

Resorcinol : CNSL ratios
ProPerties

Moisture (%)

5l:tttJ fLn**e capacity (meq/e)

It was noted that the resin showed loweting in yield and cation exchange
capactity with increase proportion of CNSL.

One advantage of this approach was that the cost of the product is very low.
The present study has shown that there exists a possibility fot the use of shellac in
the filld of ion exchange resins although the resin developed requires improvement
in some of its properties.

(A. Rahman, P. R. Bhattacharya and B. B. Khanna)

6g

9.2
65

4.58

1: I

8.25
48

3.25

9.36
44.3
2'82

l:3
8'85

41.8
2.45

0:1.5

42.O
2.23
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3.3.6 Moitification of lac/hyilrolysed lac with glycols and dicarboxylic acids

3.3.8 (Ol.l)

Coatings based on polyurethanes have very good flexibility, adhesion, impact
and solvent resistance. Polyurethane coatings also find a variety of outdoor and
marine uses because of their good weather ability.

Shellac has got certain drawbacks for coating compositions like brittleness,
nd chemicals. The object of the
coatings by flrst modifying shellac
extension and then reacting the

(i) Preparation of polyesters from lac

Shellac-based y two methods. In the first (one step
process) shellac, . _ 

glycol and dicarboxylic acids were
?eacted-at the sam d (two step process), ethylene glycol ester
of shellac was first prepared and subsequently reacted with a dicarboxylic acid.

40 mesh, 100 g), ethyleiie glycol/diethylene glycol (38 gm)
and 10, 15, 20 g) were reacted together in a three necked flask
at 1 t stirring until all the shellac dissolved. The temperature
was lowered to 80"C andp-toluene sulphonic acid (0'5 g) added. The temFerature

ated Samples were
acid The solubi-
was solvents and
a sui treating these

the polyesters wefe found soluble in cold methyl
ketone, but none of the nonhydroxy solvents or
compktely dissolve the shellac-based diethylene

glycol polYesters.

Preparation of polyurethanes from polyesters of lac

Modified shellac based polyurethanes were prepared by treating shellac based
I ketone with different proportions of

ing and allowing to stand for 15 min, films
ls.. Clear, non-tacky, highly glossy, hard

gelation period was noted in each
emp. for one week, the films were tested
nd alkali at room temFerature. A set of
lso baked at 150"C for 30 min and tested.
und to have good flexibility. No cracks
were subjected to double bend test on
e also unaffected by normal organic sol-
properties of the film was noticed after

pot life, the optimum proportion of

,l'"'l"iitil:' j34fe"TrJil"tl"T;H

(i1) Preparation of polyesters from hydrolysed hc
c (100 g) was oC

in flask equippe nd

thr it was found hr
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The excess ethylene glycol was removed under vacuum and the residue was then
reacted separately with e pro-
portions of 10 and 20 p temp.
for 2 hr. In this way, detei-
mined.

Preparation of polyurethanes from polyesters of hydrolysed lac

The polyesters were dissolved in p
and reacted separately with toluene diis
weight of solid) and Desmodur N (75 an
temp. After thorough mixing and allo
pared on glass slides and til panels
films were obtained. The gelafion peri
(dried for one week) and baked filns (baked at 150"C for 30 min) were tested
for water, acid and alkali resistance.

Air dried films obtained from polyesters cured with TDI or Desmodur N
showed good water and acid resistance but poor alkali resistance which was, how-
ever, improved upon by baking the fllms at 150'C for 30 min. The compositions
based on hydrolysed laciethylene gl'col/adipic acid treated with Desmodur
N (100% on the weight of polyester) gave the best results and even air dried films
could resist water, acid and alkali.

(B. B.Khanna, P. M. Patil, K. Mohan and K. N. Rao)

3.3.9 Morlification of lac with unsaturated acids

3.3.11 (Old)

esterify shellac through its hydroxyl
ylic and crotonic. The composition
and solvent resistance and may find

Preliminary experiments were carried out by direct fusion of shellac with
maleiciacrylic acid at 150"C in varying proportions (by weight). It was observed
that the compositions, so prepared,. become partly insoluble in methylated spirit.
Hence, this approach was not continued.

Next, the rtions
of maleic, acr The
adhesive and s diffe-
rgnt surfaces but it did not show any remarkable improvement in comparison to
pilent shellac.

Again, the modification of shellac with different proportions of maleic, acrylic
and crotonic acids was carried out in methylated spirit and the chemical constants
of the resultant products determined (fable 28). A lowering in the hydroxyl value
and an increase in the iodine value were noted indicating that at least one or two
hydroxyl groups of lac have reacted with the unsaturated acid. The air dried
films of all the compositions wete smooth, glossy, non-tacky and hard having good
resistance to water but no improvement in the adhesive strength on the steel surface
was observed as compared to parent shellac (Table 29).

7l
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Tlrr-B 28 .- Cnrrnclr- @NsrANTs oF @MPosrrloNs BAsED oN LAc AND MALETc AcID
(A-1 rc A4) LAc AND AcRyrJclco (B-1 ro B-5) AND LAc AND cRoroNrc AcD (C-1 to C-5)

Composition
No,

Acid
value

Hydloxyl
valuo

Iodine
value

A-1
L-2
A-3
A4
B-1
B-2
B-3
B4
B-5

c-1
c-2
c-3
c4
c-5

Control

s4.5
50.4
48.6
48.5

48.0
51.1
51.0
54-5
s4.3

51.6
50-7
52.3
53.8
55.0

74-7

170.5
175.4
14s.7
128-5

136.8
1,|{)'0
142-s
168.5
1s8.0

162.0
l6t-7
159.3
160'5
159.7

239.O

25.3
24.7
24.2
26.1

24.9
23.8
25.4
24.8
25.3

26.2
u.7
25.0
25.2
u.2

16.4

Ttsra 29- Fl{ pRoPRTIES oF @MPosmoNs BASED oN LAc AND MALEIc, AcRYLIC AND
cRoroNlc ACDS (lynEouT INTTIATOR)

Comp.
No.

Compostion Film aDD€aran@ Water resistance
(arr dried) (air-dried)

Scratch Conical
hardnesi mandrol

G) Ben!
testGlass Wooden

panel panol
Time of Time of

blush blush
(hr) (hr)

A:l

E-2
A-3
L4
B-1
b2
B-3
B4
B-5
c-1
c-2
c-3
c-4
c-5
Control

Lac f Maleic acid (27C Smooth" glossy 3
and non tacky

do 2'5
do 2'5
do 2'5
do3
do3
do 2'5
do
do
do
do
do
do
do
do

do (4y)
do 6y)do (6y)

Lac + Acrylic acid QY)do @y)do 6Y)do (6%,
do $%)

Lac-| Crotonic acid (2%)
do (4y)
do (sy)
do (6y)
do G%)

3.5
3
2-5
J
2
3
3
1

4

3
3
3
4
4
4
3
4
3
4
J
J
3
2

1000

1000
1ofr)
1000
900

10m
1000
1m0
1000
900

1000
1000
1000
900
700

Passes

do
do
do
do
do
do
do
do
do
do
do
do
do
do
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In order to bring about further improvement, modifications of these com-
positions was carried out. Two best proportions each from maleic, acrylic and,
crotonic acids were chosen from the respective set according to their performances
in surface coating and adhesive properties. The compositions were prepared by
carrying out the reaction in presence of benzoyl peroxide (Table 30).

The adhesive strength of these compositions (Table 3l) were determined on
iron surface and a maximum bond strength of 0.35, 0.28 and 0.23 ton/sq. inch was
observed in case of maleic, crotonic and acrylic acids respectively. The film
properties of these compositions (Table 32) were studied on glass, wood and tin
panels. Some improvement in the properties like water and acid resistance and
scratch hardness was observed but resistance towards acid, alkali and solvent
remained unchanged.

TABLE 3O-ArrnsroN srRBNcrrr oF TrrE coMposrrroNs BAsED oN LAc AND MALEIo, cRoToNIc
AND AcRyLrc AcrDs oN srEBL STJRFAcE (wrrn rNrulron)

sl
No.

A

B

c
D

E

F

G

Compostion

Lac*Maleic acid (41 on wt. of lac*Benzoyl peroxide (1 /)
Lac*Maleic acid (S%)IBenzoyl peroxide (l%)

Lac*Crotonic acid QT)+nenzoyl peroxide (l%)

Lac*Crotonic acid 152r*Onzoyl peroxide (1 Z.)

LactAcrylic acid (5ZJ*Benzoyl peroxide (l%)

LactAcrylic acid, (67)+nenzoyl peronde (1"/)

Control

Bond strength
(ton/sq. inch)

0'35

o.29

o'24

0.28

o.23

o.2l

0.13

TABLE 31 -Aorrnsrox sTRENGTIT oF coMposlTroNs BAsED oN LAc AND MALEIc, AcRyLIc AND
cRoroNrc acros (wmrour rnltrlnon)

sl
No.

I
2
3
4
5
6
1

8
9

l0
1l
t2
l3
l4
l5

Composition
No.

A-r
LA
A-3
A4
B-l
B-2
B-3
B4
B-5
c-1
c-2
c-3
c4
c-5
Control

Bond $trength
(ton/sq. inch)

0'15
0.14
o.t2
0'11
0.09
0'08
0.14
0.ll
0.10
o.12
0.11
o.12
0.10
0.10
0.13
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Infrared spectra of the above compositions and
showed the presence of unsaturation at 1640 and
desired reaction takes place.

(N. Prasad, S. C. Agarwal, P. C.

shellac were compared which
760 cm-1 confirming that the

Gupta and A. K. Dasgupta)

3.4.1 Studies on lac-oil combinations anil their utilization

3.4.3 (Ord)

Lac-oil varnishes were prepared earlier but their drying characteristics were
es remained tacky for long and showed
study was, therefore, undertaken with a
of lac-oil varnishes and paints which

hydrocarbon solvents and produce
er resistance.

In the for the pre varnishes was
studied in d iments were are lac-linseed
oil varnishe ions of time nd also in the
presence of different catalysts. The best performance was obtained when lac
(60 g) was r_eacted with linseed oil (100 g) at 290"C for 20 min in the presence
of litharge (3"/") as a catalyst.

The effect of using different varieties of lac and linseed oil in the above formu-
lation was also studied and it was found that when dewaxed lac and double-boiled
linseed oil were used in the above formula further improvement in the film perfor-
mance was obtained. The lac-oil varnishes thus obtained were clear, transparent
and_pale y_ellow in colour. The varnishes showed good drying characteristiis and
produced films which were hard, smooth, glossy and flexible. These film did not
show any persistent tackiness. Further, the air dried films of these varnishes
showed better hardness to scratch and improved resistance to water and solvents.

Modification of lac-oil varnish with melamine resin

with a view to further improve upon the fllm performance, lac-double-boiled
linseed oil varnish was modified with different proportions of melanine resin.
clear _and h_omogeneous solutions were obtained- wliich produced hard, smooth
and glossy films. Performance of both air dried as well as baked films-of these
varnishes was studied and it was observed that air dried films of these compositions
did not show ble improvement but the baked films contaiiing 2Of
melamine resi better performance in respect of scratch hardneis arid
resistance to acids and hydrocarbon iolvents.

Baking type instilating yarnish

- In yiey glgood drying characteristics and improved film performance of lac-
double-boiled linseed oil varnish, its suitability as baking typ6 insulating varnish
was studied.

c-double-boiled linseed oil varnish were
The varnish was found to possess the de-
erties and it could be thinned with white

films of the varnish possessed a high
mil and passed the tests for resistance

to water, miner-al oil and transformer oil. These fihirs showed good resistance to
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heat up to l20oC and also to ageing. The varnish satisfied the requirement of
IS: 350/1968 for baking type insulating varnish.

Lac-oil paints

Suitability of lac-double-boiled linseed oil varnish as vehicle for enamel
paints was aFo studied. For this purpose lac-double-boiled linseed oil varnish

uniform paint
hard, smooth,
ood resistance
did not show

any blushing in water up to 24 hr and gave a scratch hardness of 1000 g.

The result obtained, thus clearly show that lac-double boiled linseed oil
varnish can be used as a vehicle for enamel paints and also as baking type insulat-
ing varnish for coating coils of electric motor etc.- (S. Kumar, M. Mukherjee and D. N' Goswami)

3.5.1 Encapsulation of pesticirles with lac

Shellac is an excellent film former and, therefore, its suitability as a coating/
wall material in this field was tried.

sticide formulations namely, carbofuran,
Di DT, BTB etc. were encapsulated with lac and
its and it was found that shellac as such and in the

I for encaPsulation of
,"H';1"3"::iil??1,,$

have been develoPed.
A coating composition for granular pesticide formulation based on pan method
has also Seen developed using shellac in the form of dry powder. Details of these
processes have been worked out.

Encapsulated pesticides obtained by both macro-and microencapsulation pro-
cesses have been found to be free flowi
odour of core pesticides and showed
with lac does not adversely affect the spor
palatability trials conducted on rodents
able to rodents, indicating its suitabili
rodenticide formulations.

Evaluation studies
and Dimethoate were
purpose, the pesticides
for field trials. The results obtained indicate that lac-encapsulated carbofuran
granules give better performance as compared to non-encapsulated ones in regard
to their efrcacy in controlling aphids on cow-pea crop.

Comparative study on the bio-efficacy of lac encapsulated, non-encapsulated
and comrnercially available encapsulated carbofuran and phorate granules under-
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Experiments were also carried out to see the relative effect of different levels
of wall material over granular For this purpose, carbofuran granules
wer€ encapsulated at three lev and 17\ on the weight of pesticide for-
mulation of wall material by e pan-method of encapsulation. These
formulations along with non-encapsulated and commercially available carbofuran
granules have been sent to two centres of Kerala A.gricultural University and also
to the collaborating Entomologists of this Institute for evaluation of their
bio-efficacv.

Evaluation, studies on lac-encapsulat
carried out at Kerala Agricultural Univ
mance of lac-encapsulated carbofuran has
University while at this Institute it has
and commercially available encapsulated
that lac encapsulation does not adversely affect bio-efficacy but improves the hand-
ling property thereby minimizes the use of protective clothing.

This study has, thus, established the potentiality of lac in the field of encap-
sulation.

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

3.6.2 Curing behaviour of shellac-synthetic resin composites by dielectric measurements

3.6.3 (Ord)

The study was undertaken with a view_to develop a convenient and quicker
method based on measurement of electrical parameters for the determinaiion of
cure-time of shellac-synthetic resin compositions and also to develop a varnish
having electrical properties superior to shellac.

The work was initiated with the studies on the curins between shellac
and melamine resin which was then extended to epoxy and phenolic resins.

Curing of shellac and melamine resin (in the cold)

Studies wer ur of d ons of shellac
and butylated 1657, M/s Hard
Castle, Waud in th m. Solution
of dewaxed-shellac Q5n and melamine
the mixed solvent (1 :1) of butyl alcohol
distilled). Different compositions e.g.

se SMF 6
(tau) of t
io (USA) idge. The values of the dielectric
loss were ed from the observed capacitance

values.

A marked decrease in the values of dissipation factor, dielectric constant and
dielectric loss of the blends was noted up to first 3 days after blending and there-
after no appreciable change was noticed up to 13 days. The decreaseln the dissi-

77



ILRI ANNUAL REPORT, 1981 & 82

pation factor suggests a reduction in the number of hydroxyl groups available for
ielaxation in the system. This might have arisen due to the interaction between
the m:thylo d the car of the shellac.
The curing 24 hr at er temperature
(-40'C) as ssiPation time.

Curing of shellac anil epoxy resin (in the cold)

The study was then extended to epoxy resin (mol. wt 1000 and 500). Separate
solutions of both the resins (25% wlw) were prepared in a mixture (2:1) of methyl

ercial, freshly distilled). Different blends
parts of shellac solution with 20, 30, 40

ation factor of the blends, thus prepared,

1'"'.'r"",xilT;ffi 
'1Tlij;1X'"Tifl1'+d:30. 60:40 and positions was observed up to sixth day after

blending and e change was noticed (Fig. 3). The initial
increasJin th ctor indicated an increase in the number of

n the system. This increase in hydroxyl
raction between the carboxyl group of

,$"#:ffi?J&li'"Tffi:ii ilofi:*" 
in the

0:50 shellac-epoxy compositions was then
ductivity, specific viscosity and dielectric
th measurements were made on the films
interval of time. Conductivitv measure-

at 100 kHz. For both the compositions,

;3:Tl'f #',lfi silxY*"#nff,"oT;;:
An initial rise in the values of specific viscosities of the blends was also observed

. These were almost constant for next few davs and
again with time (Fig. 5). The increase in s ecific

in the molecular size of shellac possibly due to the

was observed from a value of 1.0 kV/mil
for the 70:30 and 50:50 compositionsres-
ay and thereafter no appreciable change
sults thus obtained from the studies on
ific viscosity are in agreement wrth that
n factor with time.

Similar behaviour for epoxy resin of molecular weight 500 was observed as
For the 70:30 and 50:50, shellac-epoxy resin

of dielectric strengths were about l;7 and 1.8

curing by fusion 
f curing in the cold'

in the values of dielectric strength
tions obtained by fusing together
resin at 150"C for 15 mln. -Thes"

ac and seedlac. The fused products were
ryl ketone and denatured spirit (freshly dis-

tilled). The films obtained were smooth and uniform (drying time 30-40 min).
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The values of dielectric strength of the varnishes prepared from the 70:30 and
50:50 DL shellac about 1.1kV/mil, for bhatta shellac-epoxy
resin combinatio e seedlac-epoxy resin compositions 

^was

1.2 kV/mil in b he varnishes prepared from ?0:30, DL
shellac-epoxy resin and 50:50 bhatta shellac-epoxy resin compositions passed the
test for resistance to transformer oil.

The thermal resistance of the air-dried films obtained from the cured products
of shellac and epoxy resin was investigated. No appreciable improvement was
noticed over plain shellac. However, when the films *ere baked at 170'C for 15
min, appreciable improvement in thermal resistance was noticed.

Studies with phenolic resin
Studies on the curing between shellac and phenolic resin in the cold by the

measurement of dissipation factor coultl not be made because the capacitance
bridge could not be balanced. Studies were, therefore, made on the curing bet-

I
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z
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zI
?
o.
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(n

a
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o.3

o.z
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3 a
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t
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Or3
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ctor sin varnishes with time [Ratio of(mol 500); (2) 70:30 (mol. wt-of epoiv
:50 resin 1000, Shalimar paints Ltd.)-:two eas dewaxed orange in the third

compo
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1.2

o.8 1,O

o,+ o,6

o.2

Tf M s (pavs)
Fis. 4-Variation of conductivity of shellac-epoxy resin varnishes with time: the specifications- of the resins, the ratios of shellac and epoxy resins used were the samc as in Fig. I

ween DL shellac and phenolic resin by fusion at 150'C for l0 min. The products,
thus, obtained were soluble in the mixture 2:1 of denature4 spirit (freshly distilled)
and methyl ethyl ketone. The films obtained were less uniform compared to_ those
obtained ?rom shellac-epoxy resin combination. The dielectric strengths of most
of the compositions studied were low as compared to-that of DL shellac. However,
for 50:50 ihellac phenolic resin composition, the dielectric strength was found to
be l'2 kV/mil and this only passed the test for resistance to transformer oil.

3

12I
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1.8

r.+

(b)

6
Tlt'r E

Fig. 6 - Variation of dielectric strengtl of Dl-shellac-epoxy resin varnishes with time [(a) mol.

*i of epory resin 1000 (CIBA-GEIGY); ratio of shcllrc anJ epcxy resin: (l) 70:30 and

(2) 50:50; (b) mol. wt of epoxy resin 500 (Dr Beck & co.); ratio of shellac and epoxy

resin (l) ?0:30 and (2) 50:501

Studies were also made on the curing between bhatlq shellac and phenolic
resin. The properties of the fused products were almost similar to those obtained
for DL shellac and Phenolic resin'

It may be concluded from the above studies that: (i) t4e measurement of dissipa-

tion factoi with time may be used as a convenient method for the determination
of cure-time of shellac-epoxy resin and of shellac-melamine resin co_mpositions in
ihe cold. The advantage oi ttris method is that the cure time can be determined
in the solution stage itielf; (ii) the products obtained after curing of 70:.30-DL
3fr.ifu" uoa .poxy iesin and 5ti: 50 dhatta shellac and epoxy resin when dissolved

in appropriatt iolvertt may be used as general pufpose air-drying insulating
varnishes.

(D. N. Goswami and S. Kumar)

o.6

8101z,
( pnvs)
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(b) RESEARCHES ON HAND

3.1 Chemistry of Lac/Constituents

3.1.1 Separation and study of components of lac wax

3.1.2 (Ord)

- (i) rng fractionation of lac wax into three fractions namely, A, B and c by
alcohol, refractionation of the fraction B into two fracti,onr g-friO B-2 bv ether as

reported earlier. An ester (10ft, m.p.
drolysed to corresponding alcohol and

a at Regional Research Laboratory,

Cs. alcohol. chain Cr* acid and a straight chain

T.L.C. was found to be a mixture of two
The IR spectra of fraction B-2 indicated

1-8
ba
on

The fraction C was treated with sodium-bicarbonate solution and the free acid
rated. The neutral co onated with
and insoluble fractions. uble fraction
rocarbon by IR and T.

obtained from
ber and palas,

ng point, acid,

are given in Table 33. and the same

Teslr 33 - Csanaqrnrsrrcs oF LAc wAx oBTATNED FRoM srrcKlAc FRoM DTFFERENT Hosrs

Hosts Wax Free acid Meltinscontent content pcint-(%) (%) i"cl
Acid
value

Iodine Saponi-
value ficrti:ir

value

Palas
Ber
Kusum
Arhar
Moghar;ia

74-78-5
76-82
75-82
74-79
75-79

4.7
8.4
4.0
)'z
6.5

10.2
12.5
9.0
5.0
9.8

6.3
7.O
6.0
3.0
4.5

4.5
7.O
3.1
2-5
4-3

66.2
94.O
68.5
65.1
43.1

(K. M. Prasad, S. C. Agarwal, J. N. Chatterjea aud S. N. Mukherjee)
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3.1.3. Correlation of the properties of seeillac anil shellac with age

Fresh sample of kusutn sticklac (aghqni 1981) fro1n Balrampur was procured

and processed lnto seedlac and shellac during the period under report.

o obtained as well as those from previous
s under room conditions and analysed
oPerties.

A flow, rate of filtration, dielectric strength,

dissi increase in cold and hot alcohol insolubles

and hile colour and TLC behaviour remzi'ined

mostly unaffected.
From the data collected, it appears flow is the most sensitive property which

is affected on storage. If a rangfeii seed lac has less than 40 mm flow, it is more

than one year ore than 2 yr old. In case of kusmi seedlac, corres-

ponding flgure and -4! 
respectively.r- ie. K. Saha, A. t<. cnosh, D. N. Goswam! ry'-p1aq$

and P. M. Patil)

3.1.5 Improvement in the methoil of isolating aleuritic aciil from lac for maximizing
its recoverY

3.1.7 (Otd)

cent was obtained
ethod of alkaline
of aleuritic acid
30 Per cent. The

uced from 15 days to 7 days by heating

lJ'#
in an improvement in the recovery Z-S'

wax, which retards the rate of filtration , was

uaaitio" of a small amount of alkali at he initial stage and allowing the solution
to stand overnight.

With a view to increase the rate of filtration of sodium aleuritate, the effect of
Oimerent-ntlering aids namely, kiselguhr, nd

asbestos wool using drill cloth as the filt on

cloth was used in place of drill cloth, a ol
was noticed. The^use oi nylon cloth w of
,its longer life and resistance to alkali.

In order to maximize the recovery of aleuritic acid further studies were made.

The mother I sodium aleuritate) was divided into
two parts: A over aleuritic acid from the barium
,ui bf purt r, butolic acid (6-hydroxy myristic

acid, m.p. 5 Part.

The aliphatic separated from Part B,

with hydrobiomic a (HBr-AcOH) at ro-o-m temp
with conc. HCL at hr. The bromo/chloro der

were then hydrolysed with alkali (lO%) at 100"C for 30-36 hr'

"our*a 
Uy inis inethod was fouird 'to be erythro-aleuritic acid (m.p. I25-126"C\.
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!!e tgtal recovery of aleuritic acid was approximately 30-35 per c€nt including
7 -lO % e ry t hr o -deiv ativ e).

_- Seedlac generally contains some amount of water-soluble dye which causes
difficulty in.the removal of colour of aleuritic acid. In order to isolate pure colour
free aleuritic o remove this process
of -hydrolysis. dlac (l tg) * *ashing
soda solution course of I hr solutioi
was then allo -soluble colouring material was decanted
off. The seedlac was repeatedly washed with water till the wash-water was found
to be colourless. method of as then adopted
in the usual way aleuritate, olved in boiling
water, treated wi %, wlw) a vacuum. Aftei

;i[Tiht',',{ 
jii*#f,l'#il*ii

apetate was 0.9 and 20 9/100 ml respec-
tively.

. The_cost of preparing aleuritic acid on laboratory scale is being determined
and work on the use of gummy mass left after separation of aleuriiic acid is in
progress.

(S. C. Agarwal, B. C. Srivastava and R. N. Majee)

3.1.6 Spectrophotometric studies on lac

3.1.8 (Otd)

The results of the studies on the absorption spectra of DL shelrac, hard and
soft fractions of lac and of their different physicafmixtures were reported earlier.
During the period under report, the absorption spectra of six more natural resins
viz., benzoin, pontianac, rosin, kauri, dragon z

ons in ethyl
was noticed
which case

these natu exhibited
ange. The orption m
natural re c in ethvl

Tlsls 34- Posruor.rs oF ABsoRprIoN MAxIMa o1;jf"""r* oF DTFFERENT NATuRAL REsrNs

Natural resin Positions of
absorptiea maxima

(nm)

Position of
shoulder

(nm)

Shellac @L)
Kauri
Pontianac
Benzoin
Rosin
Gamboge
Dragon

350

310

300
290
350
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c, bhatta shellac, amnoniated shellac,
lac and soft fraction of lac at different

the complete
and shoulder
le that for all

277 and in most cases at 425 nm and a
oclave shellac, the absorption maxima

nm and the shoulder was noticed at 360
on maximum was obtained at 277 ntn,

were then investigated in two other
ls. In methanol, absorption maxima

25 nmand a shoulder was noticed at 350
xima were obtained at 230 and 425 nrn

lac were
maxima
ned pre-

erythrolaccin was observed around 430
d lac.

Tlsr.E 35-PGmoNs or ABsoRPrroN ffimg"ir1?H"* oF DIFtrERENI SHELLAoS IN

Type of shellac Position of
absorption 

,naxima

Position of
shoulder

(nm)

DL
Bhatta
Ammoniated
Autoclaw (ASK-erade)
Bleached
Soft fraction of lac

277,425
277,43O
277,425
277, 44O
277
28O,435

350
340

360

350

mixtures of DL shellac and a few other
alcohols. For
rption pea.k at
c was ten tlmes

tflJi; # *,",ffI}t"f #stli#'t;:*t
studY' @.N. Goswami and N' Prasad)

3.1.8 Biophysical sturlies on the interaction between laccaic acirl anil DNA

ctive to establish the n

inte During the period.ln
wer rption spectra (visible
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(laccaic acid) due to the progressive addition of dye. and DNA
solution were prepared separbtely-in sodium chl 0lM). The pH
of the solutions were found to be 6'8-6'9. The ra of dye-DNA

studied in sodium ) at different
ate to dye ratios. n the sPectra
s observed with th

. M. Prasad)

3.2 fine Chemicals from Lac

3.2.2 Synthesis of exaltone' isoambrettolide anil prostanoiil synthon

3.2.1 (Ord)

Trans-isoambrettolide (prepared from threo-aleuritic acid) was reduced to cyclic
ether (having musk trifluoride in
tetrahydrofuian. It clic ether was
also prepared from -hexadecenoic
acid with lithium cyclizing the
resultant diol with para-toluene sglpho It also gave
the picrate of same melting Point.

Trans-ismoabrettolide was prepared in improved yield from threo-aleuritic acid
-aleuritic acid was heated with ethyl-
hr, hydrolysed with alkali (alcoholic) for
e-hexadecenoic acid m.p. 68-70'C Yreld-

acid was then refluxed with catalytic
ith azeotropic removal of water. fne

polvester, so obtained, was depolymerized with magnesium chloride to yield
irair-isoambrettolide as a thick liquid. It was then distilled and the distillate was
taken up in ether, washed with sodium carbonate solution followed by 

^water.
Ether exiract was ihen dried over anhydrous sodium sulphate. Removal of ether
afforded pure product, yield 70 per qent.

de and prostanoid synthon were puri-
he T.L.C. examination (solvent system
aled them to be pure, having Rf values

3.2.8 synthesis or civetone an. cycric -;:":t::# 
t t it:ifttilU*i

3.2.2 (Otd)
-hexadecene-1,16 dioic acid as follows:
-dioic acid (prepared ftom threo-aleuritic

de-acetic acid and hydrolysed to yieldAe-
n converted to the corresponding acid
product was then refluxed with urea in
duct was obtained, which crystallized
is being identified. Following the same
fromAo-hept adecane-I,I7-dioic acid and
om aleuritic acid).

The having musk like odour was syn-
thesized was converted into 16-hydToxy-+t-

hexadece ide followed by alkaline hydrolysis whrch

E7
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was treated with Jones reagent for 10 min to yield t unsatuarated
aldehydic acid, m.p. 78-80"C. This aldehydic acid malonic acid
in pyridine for 4 hr on a water bath. The resultant unsaturated diacid was con-
verted to acid chloride- (liquid). The crude product was then cyclized by the high
dilution principle to give hydrocivetone which was distilled at 22O-2256C, 5 mfo.
Its 2,4-DNP derivative melted at 178-80"C. The purity of the compound

n so ethylacetate: acetic acid, 100:1, v/v, (Rf

J',? ;tl.i',?)y;*X?,?,t"?"1ilJ;'f '-iil'JJfi;
lbenzoic acid at 170"C for 4 hr, followed by hydrolysis with alkaii
The resultant product i.e., l6-hydroxy-Ae-hexadecenoic acid was ob-
per cent yield.

(R. N. Majee, S. C. Agarwal, J. N. Chatterjea and S. N. Mukheijee)
3,2.10 Synthesis of Queen-bee pheromone anrl juvenile hornone analogues from

aleuritic acid

(!)- Qupen-bee pheromone (9-oxo-A0-decenoic acid) . was synthesized from
aleuritic acid adopting simple reaction sequence.

One of t\e periodate oxidation products of aleuritic acid, 7-hydroxy heptanal
was treated with malonic acid in the presence of pyridine on steam bath foi 4 hr
to yield unsaturated hydroxy acid. The foregoing acid was then treated with
pyridinium_ chlorochromqte 

_ 
iq meJhy_le-ne chloride to yield the corresponding

unsaturated aldehydic acid (thick liquid). This compound on condensation wit[
methyl magnesium iodide yielded 9-hydroxy-A2-decenoic acid which on oxidalion
by alumini-um tert. butoxide resulted in 9-oxo-N-decenoic acid, m.p. 53-55". The
compound was established by NMR, MS and IR data.

(ir) A juvenile homone (JIf) analogue, 1,4,12-trimethoxy dodecane was
synthesized from aleuritic acid.

Azelaic semialdehyde, one of the periodate oxidation products of aleuritic acid,
was converted to its methyl ester with diazomethane which was then condensede
with dimethyl succinate-sodium methoxide
liquid). The foregoing ester, on treatment
13 hr, resulted in lactone ester (thick liquid)
dodecane with lithium aluminium hydride:

IR: presence of -OH group at 3250 cm-l
Its treatment 

'with yielded 1,4,12-trimethoxy
dodecane. -The liquid mn chromatography. Preli'-
minpry testing_of 1,4,1 .day-old pupae -oi 

Coreyra
cephalonicd did not yi ity.

(iii) Methyl 9-oxo decanoate. an intermediate for the synthesis of JH was also
synthesised from azelaic acid aldehyde by adoptiqC t!9 standard precedure.

(R. N. Majee an-d R. Ramani)

3.3 Moilification of Lac/Constituents

3.3.3 Ion exchange resin fron shellac

3.3.6 (Ord)

(ii'| Cation exchartge resin from styrenateil lac

The preparation of a cation exchange resin from shellac has already been re-
ported. The resin had certain shortcomings in respect of colour, throw,

8&
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^ _ ti, T. improvement over cation exchange resin prepared earlier was observed,a possrble reason could be that sufficient sulphonation-had not taken place.

TABLE 36- PnopERlEs oF TIEE STyRENATED cATIoN ExcHANGE REsrN

positio

20%
8'98

62
1.92

Com nl Composition 2

so%
8-26

65
0.93

Styrene content
Moisture I
Yield of cation s;<shaage resin ( l)
L'atlon exchange capacity (meq/g;

(A. Rahman. P. C. Gupta and B. B. Khanna)

3.3.10 Addition polymerization of shellac

3.3.12 (Old)

Experiments were carried out earlie

effect of other polym erlz;ationinitiators
nitrile (ADIBN) and boron trifluoride

,f4" physical and chemical properties of the reaction products so obtained werestudied. The iodine and acid values were found t" G [i;h;;*nit. tn" dielectric
constant and tan I values were much higher than those of inethC. The results in-
dicate that som: structural changes hai occuirea a"iirg;a;iti"" potymerization
reaction.

. ,fq.. u.v. ab.sorption spectra of.the reaction product and of shellac werestudled to get an idea about the chemical changes taking place during iie ieactionbut no conclusion could be drawn.

" - ^T!s 
boo9 jjl:ogjn of the.reacrion product 

_was 0.l4.as against 0.09 ton/sq. inchlor shellac. Hence the reaction product may be used in adlhesives by iniorirorat_
ing certain addititives,
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The film properties namely, scratch-hardness, gloss and .resistance to water

of tni ieaction'p.dau"i*.-t. "o[ LooO un-a tn" produdt is not suitable for use in sur-

face coatings. (A. Kumar)

3.4 Use of Shellac anil Modifteil Sbellac in Surface Coatings

3.4.3 Shellac paints for wootl patterns

3.4.7 (Old)

It was reported earlier that shellac.paints based on lac-melamine resin varnish

as vehicle did not strow-any Aeteiioratibn in the fllm properties when tested after

storage for one Year.
Further experiments were,

shellac paints 
- of different s

as vehicle. In all cases, unifor

viscosity.
Two compositions of Pattern Pai

shellac and a commercial solvent IPA-
oaint compositions did not produce fi
water resiitance; dryrng characteristic
compared to paint compositions prepare

A few samPles of Pattern Paints bas

based on dewaxed lac' 
(s. Kumar and A. K. Dasgupta)

3.4.4 Sturlies on shellac esters and their utilization

3.4.8 (Otd)

It was reported last year that esterification of aleuritic acid with methanol in
tn" piu.!"i" 5f coocentrated sulphuric acid is completed within 2 hr.

During the period under report, the reaction of aleuritic acid with glycerol,

was carried ouf under different condit
the pres
glycerol
presence
mlxtufQ
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triglyceride. of d by prep identified
by comparing of hono- aleuritic
acid from the by adopti but was
not successful. Attempts were then made to prepare mono-, di- and triglycerides
of aleuritic acid separatley.

- In one experiment, it was obseryed that triglyceride of aleuritic acid could be
forped up to-85-90 per cent by reacting methyl aleuritate with glycerol in the
molar ratio of 1:1.5 at 180-200"C for 2 hr.

Next, 16-hydroxy-Ae-hexadecenoic and Ae-hexadecene 1:16-dioic acids were
onding acid chlorides

:1,'ffifir',"rt":li:1l
ture and also in the presence or direre#u""T?JJr":*1':: ;i".j11trLlj11?'S
trifluoride. The reaction products, so obtained, were examined by TLC but
satisfactory results could not be obtained.

(M. Mukherjee, R. N. Majee, S. Kumar and S. N. Mukherjee)

3.4.5 Stuilies on anticorrosive primers/paints for use on ferrous metals

shelr ,::T:,"fi1?",:",":waY s been drawn in
consultation with the Scientists and Technologists of the Research Design Standards
Organization, Lucknow.

_. A few samples of oil based vehicle (based on dewaxed lac and double boiled
linseed oil) were prepared but due to non-availability of dewaxed lac, sufficient
quantity of.the vehicle could not be obtained. These imall samples of vehicle were
pigmented in._a small ball mill with red oxide of iron, zinc ciromate and other
minor lngredients - -to pr-epare suitable primer compositions. The primers, so
obtained, were uniform in texture and n applicatioi by brush, produced hard,
smooth and characteristic egg shell films on G.l and M.S.-panels. Film propertiei
of these samples are under study.

_ Exnerimgnts were also carried out to prepare oil based primer compositions
by using ordinary shellac in place of dewaxed hc. The primer composi^tions, so
prepared, were 

-also uniform and on application by brush^produced liard, smooth
and egg shell.films but in this case,-the drying-chracteristics of the fiims were
comparatively inferior. Film properties of theie dompositions are also under study.

(S. Kumar, A. Rahman and M. Mukherjee)

3.5 Use of Lac for Encapsulation anrt Controlleil-release

3.5.3 Slow-release chemically combined lac-based weediciiles

shellac was combined previously with 2,4-D tbrough esterification in houo-
geteo_us reaction_ system. Further studies were carried out to develop a simpler
and cheaper method of combining lac with 2,4-D using a row cost soGnt.

The acid chloride of 2,4-D prepared earlier was dissolved in benzene and
194cted iq heterogeneous reaction system in the molar proportion$ of L:1, l:2

el
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and 1:3 with shellac, which was kept suspended in the benzene solution in the
presence of pyridine. The resultant product was filtered, washed with benzene,
dried and analysed. ft was found that when lac and chloride of 2,4-D were used
in molar proportions of 1:l and l:2, ester of lac-2,4D was formed.

In this process, the difficulties of preparing, handling and heating of vrscous
polymeric solutions, experienced in the earlier methods have been overcome.
Further, benzene which is a comparatively cheaper solvent has been used in place
of dioxane.

Different Agricultural Universities and Institutions were approached for the
evaluation of lac-2,4-D ester. Samples of 2,4-D ester formulations (10 kg) were
prepared by using direct combination method developed earlier and have been sent
for evaluation to:

l. Indian Agriculture Research fnstitute, New Delhi
2. Haryana Agriculture University, Hissar
3. Central Rice Research Institute, Cuttack
4. Regional Research Laboratofy, Jamrnu
5. Indian Grass I-and and Fodder Research Institute, Jhansi
6. G.B. Pant Agriculture University, Nainital
7. Forest Research Institute, Dehradun

Aaother approach for combining lac with 2,SD through amide formation
was also made. The amide of 2,4-D (m.p. 150"C) was prepared using urea. The
2,4-D and urea were heated in equimolar proportions.

The resultant product was washed and dried. The acid equivalent of
this amide was determined and found to be 7.11 per cent confirming the amide for-
mation of the acid. This acid amide was combined molecularly with shellac
with and without a catalyst (p-toluene sulphonic acid). The resultant product on
examination revealed that this approach is not feasible.

(8. C. Srivastava and S. C. Agarwal)

3.5.4 Stuilies on the use of lac as ailiuvant in pesticiile fonnulations

Studies were started to adjudge the suitability of hydrolysed lac obtained

at room temperat his purpose. However,
the latter pr6""tt The above two sets of
experimenis were chemical characteristics
of'the resultant be of the same order
(Table 38). The mother liquor obtained after isolation of aleuritic acid on
icidification gave a gummy mass. The acid and hydroxyl values of this product
were determined. Ttre p-hysico-chemic rl characteristics of the above set of
products showed that they may be used for lac-based sticker formulations.

acro
and
base
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TABLE 37 - Hvonor.ysrs oF SHELLAC UNDER DIFFERENT @NDrrroNs

sl
No.

I

2

3

Method

Aqueous

Alcoholic

Aqueous

4 Aqueous

Aqueous

Aqueous

7 Aqueous

8 Aqueous

9 Aqueous

10 Aqueous

Con<lition

Reflux

Reflux

Reflux

Reflux

Reflux

Reflux

Room temp.

Room temp.

Reflux

Reflux

Duration
(hr)

6

I

2

3

4

Operations during Acid
preparation value

Left overnight, diluted, filtered, 185'5
neutralized and washed
(Published method-by Banerjee 124.7
and Sengupta) (tow)

cooled in ice, left 178,6
diluted, filtered,' and washed

Immediately cooled in ice, left 177.1
overnight, diluted, filtered,
neutralized and washed

cooled in ice, left 176.7
diluted, filtered,
and washed

Immediately cooled in ice, left 175.4
overnight, diluted, filtered,
neutralized and washed

Diluted, filtered, neutralized and 123.9
washed

Diluted, filtered, neutralized and 165:.3
washed

Immediately cooled in i@, 155'I
4iluted, filtered, neutralized
and washed

Immediately cooled in ice, 175.5
diluted, filtered, neutralized
and washed

24

6

I

TABLE 38 - CTuru,cbnISTIcS oF PARTIALLY HYDRoLYSED LAc

Sample
No.

8

9

Mother liquor
(obtained after
removal of
alcuritic aciil)

Acid
value

165-3

173.8

171.0

Yield
("/"wlw)

@

66

58

Hydroxyl
value

315.1

321

295

DreDiued bv using the above three sam
'coritent of ihese formulafibris was kept
sticking characterstics of the lac-based
stickers were more or less similar typ
field.

(3. C. Srivastava and T. P. S.'Teotia)
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3.7 Standardization of Lac/Constituents

3.7.1 To prepare a standard for lac dye for use as a food colour

The p of lac dye and .some of its characteristics such as meltins
point, vola , water and alcohol solubility were reported last year. Durin!
the period port, it was observed that when the lac dye solution wai
concentrated at ssure at 50'C and allowed to crystallize for ten days,
the solubility of in the hot water increased from 94 to 99 per cent. Ttre
lac dye, obtaine sticklacs palas and kusum was found to have a linear
relationship between concentration and absorbance measured in a Photo-
Electric Colorimeter (Green filter). The acid value of the dye was determined
by adopting the following methods and the data are given below:

Method

Titration using thymol blue as indicator
Photo-electric colorimeter
pH-meter

Acid vqlue

238-245
240-255
234-238

As the lac dye possesses low solubility in cold water, its sodium salt was
prepared by treating the calcium salt of the dye with the calculated amount of
sodium carbonate solution. The solutic n, so obtained, was filtered and eva-
porated 1o drynes_s. The dried sodium salt, thus obtained, was found to be highly
soluble in water but insoluble in alcohol.

UV absorption (visible) studies of lac dye in different solvents i.e. water. ethvl
alcohol, methyl alcohol and acetone indicated four absorption mixima at 530, 500,
292 and 230 nm in methyl and ethyl alcohols, aI 490 and 292 nm in water and
at 500 nm only in_acetone. In case of sodiur-n salt of lac dye solution in water, only
one peak was observed at 530 nm. Studies in other solvent media could not
be done due to insolubility of the sodium salt of dye.

(8. B. Khanna, A. K. Ghosh, K. M. prasad and N. prasad)

3.7.2 To prepare a standard for ilifferent grarles of lac wax

Some characteristics of three lac wax samples,- lorocured from M/s Waxpol
Industries, Tatisilwai, were reported vide A.R.: 1979-80.

During the period under- report, thre_e more sam,ples of lac wax were procured
from (i) the Technology Division of the Institute, (ii) M/s Angelo Bros., Calcutta,
and (iii) BISCOLAMF, Ranchi.

some of the physico-chemical constants of the wax samples procured were
determined and are given in Table 39.

(8. B. Khanna and K. M. prasad)

(c) RESEARCHES CONTEMPLATED

(1) Degradation studies on lac
(2) Isolation of jalaric acid from lac on technical scale
(3) Adsorption studies on lac

94



ILRI ANNUAL REPORT, 1981 & 82

991alol

9?9e9\co<trlnh

?f999O\-+l€

o\?ooo
OOc.t:o

\DI
o

99
ato

€sh@ a
oo:

99??Fo+ac.l\c)€v

?l
N eil
c{ F-

ho
rh
c.l f-

Y*

c.l F- hiNol

oh

\onO€

oots-'3n+o\oo c.|

NOt\ C-,A+\o \o

\o

69o+st
rto;:n

i

\99ooo
arn/i"i.,lds;6::i

i

YYY€F-a$+

ee

osh\of-

o
>

€€{GBao
='qH9'*b*rsia iY ! *.,:g e E E-Y=.EE&sn9ec:
ti .=v E iq x ;.:r- J X

cd;EEE€€SE;
.sH 5E 5 xEH x { ,Exesss*et**p

95

-o-
G€<:

a
o-

qiO
<e.l

o5
tx

FESHg-

9r
E e-s
o::v>H

*59dEs

9o
xdi>

O
o

o

a

aB
"EE

.99
<g

>e-

x
B
o

o

ti

_Avlz

o
EIox
D
q
Fze
F
r

o
r
az
F
F
a
5r

X

,
'Fl

(J
-(1

A
F]
Fo
&

o
|1

o
EI

o
a
q

I
o\

H
F]
FI

F



ILRI ANNUAL REPORT, 198I & 82

(4) Thermal polymerisation of lac-studies on the molecular weight, size anC
shape

(5) Modification of lac/hydrolysed lac with polyisocyanates
(6) Modification of lac with ethyl cellulose

D. TECHNOLOGY DIVISION

(a) RESEARCHES COMPLETED

4.1.6(i) Improvement in dewaxing technique in aqueous medium

a very
The thg e

rem rauon
rem to sh

the two stePs into one:

To achieve the above objective, a series of experiments were carried out. The
dewaxing was done at different temperatures and by using different filtering aids
sucb as fullers earth, paper pulp, hyflosupercel and cellulose powder. It was
found that cooling of the hot extract at 15-16'C and using cellulose powder as
flltering aid gave the best results. The details of the process developed are
as follows:

(1 kg, 10 mesh) was dissolved in wate-r_(3:l) containing sodium car-
g) anA sodium sulphite (30 g) at 80-85'C for 45 minl and filtered
ilin cloth to remove the insolubles. The residue was washed with

water (0'5 J).
down the tempe-

70 g) was added,
gravity. Sodium
to the filtrate to

"[ifijT*J';"3f"T:1',ff "","1J"1'#*ts boiled in fresh water and converted into
sheets. The whole process of dewaxing takes about 20-24 fu as against 48 hr in
the previous technique. The cellulose powder and the residue obtained from the
seediac solution after filtration were hot extracted with n-hexane to recover the
wax. A light yellow coloured wax wa The cellulose powder, so
recovered dan be reused for dewaxing with equal pait of fresh
'cellulose powder. The dewaxed product, this technique, contains wax
(0.12-O'I6Y) on an avetage.

Several charges on semi-pilot scale^by laking t,O 4g seedlac per charge have
been carried out and the results were found reproducible.

(A. K. Ghosh)

4.3.2 Heat anil water proof laminates

The object of this pqoject w.as to develop shelbc/modified shellac based heat
and water proof decorative laminates which may be used as table tops and for
other decorative PurPoses.
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, shellac synthetic resin combinations viz.
resin were tried. The details are given

ers were coated with shellac melamine

s per IS: 2046-69.
improve surface resistance of the board, the top rayers werecoat elamine resin which passed all the tests eicept those of iodine

and
The boards the top c urea_formaldehyde re and ab boards

came out.with g passed t sausticsooa, lodlne, co c powde cept ofsilver nitrate.

urea ! *t}"r;;? i;tJ;i""1tt;#)in p t melimine

aration of laminated boards have been
TS (l l) for
for bottom
re prepared

(P. C. Gupta, M. Islam and p. K. Ghosh)

4.3.3 Lac as an adhesive for utilization of waste mica

Quite a good amount of unlersize scrap mica flakes and mica dust is obtainedas a wa of The object oi tnisin-vestigat ste dust for the prepara_tion of ern industry.
Two types of waste mica.viz; 

^(i) 
waste mica powder (20 to 300 mesh) and (2)

waste mica scrapes were received fiom a mica ru"lorv, rio "iii rgiii;ii;";hi f-the said purpose.

l. Waste mica powder

Wasie QO t
and, (15%\ ac (5
could be p these
and finally hot pressing in a
were tound to withstand drilling,
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2. W'aste mtca scraP

"-900'c)
ade into
ying. the
as glven

ts using tissue paper as a base:

Composition (1) Shgllac: !00 Parts
Spiriti 400 PartsLlrea. l0 parts

Composition (2). 00 narts

Resin (6op: ZZ parts
Spirit: 500 parts

composition (3) 
I{Jfigtysed 

lac: 
i33 ff:f:

erials as mentioned above.

T t up to 24 ht and had an average brea-k

down when tested according to B.S. 62!-:
1946. e of standard micalolium (BDS 15-20

kV/mm) 1ry6ich are prepared mica flakes and are uSed in electrical
i;d"rtri. fn" UooO cbntent und in goog_agreeryent to 13:2464-7963.

(P. C. Gupta and R. Singh)

(b) RESEARCHES ON HAND

4.1 Improvements in the Processing Techniques

4,1.5 Washing of sticklac with synthetic iletergents

10 kg) were washed separately with detergents
SurfR and GenteelR on-semi-pilot scale and
of the seedlacs obtained were compared with
washing soda.

Ingeneral, increase in yield was-found_to !g-3-8 per cent, bleach indei reduced
by 2-10-units ind colour liy 1-2 units (Table 40).

As yield of seedlac was maximuqr when GenteelR was used, 10 kg lots 9f \uslti
sticklac-were washed with GenteelR (0'1, 0'2, O'3, 0'4 and find the
optimum'amount of GenteelR which was found to be 0'1 per c l).. Th9

,yi-eld, colour and bleach index were found to improve by 6 unit and
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Tenrr zlO-EFFEcr oF srNmETrc DETERcENTs As wAstrrNc ArD FoR rangeeni srIcKLAc

sl
No,

Synthetic detersent
(O.11 on the w;ishr

of sticklac) -
Properties of seedlac

Yield
(y) Colour

index
Bleach
index

I
2
3
4
5
6
7

Biz
Dbt
Gnat
Key
Genteel
Surf
Control (Washing soda)

64.O
65.0
65.5
65.0
67.0
62.O
59.0

14.0
l4-O
13.0
14.0
74.0
13.0
15.0

96.0
96.0
95.0
96.0
95.0
88.0
98.0

Tarr,r 4l - h.orsnrrEs oF SEEDLACS oBTATNED By WASHING trtsr?iwrrg DTFFERENT pERcENTAcE or GBntErl
srrcKlAc (I0 kg r,ots)

sl
No.

Properties Washingsoda
(o.r%)

(Control)

Genteel (l)

0.5o.40.3o.20.1

I

2

J

Yietd (%)

Colour index

Bleach index

64-s

11.0

84.0

70.s

10.0

78.0

69.6

r0.0

78.0

69.5

10.0

78.0

68.6

9'5

77.O

68.5

9.0

74-0

6 units respectivelv. Also,no.appreciable change in other properties such as life,flow and hot alcohol insolubles"*ur-oUr"iu.o-
Rongeeni sticklac was-also washed with different concentrations of Ritha and

T9p.ot"- and the properties 
_(yietO, cotoui and bleach indices) of the seedlacsobtained were compaiea witn"tn. bo" itiuio.a U-#rhrd1?ventionally withwashing soda (Table 42). rn both the cases, the yierd offt.iiu" was found to

TABI_E 42-RopBnrns ol r*"ffioo"ft*fi,H"* 
^o rangeini SEEDLAC wurr

Properties
of

seedlac

Rangeeni sticklac washed with

Washing soda
o'r%

(Control)

Ritha (rY) Teepol (1'%)

Yietd (7)

Col6u1 in6.t(

Bleach index

60.2

r8.0

95.0

62.2

r8.5

96.0

63.3

18.5

95.0

63.0

18.0

96.0

66.2

18.0

95.0

0.3o20.10.30.20.1

99

62.5

18.5

95'0

63.1

18.0

95.0
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increase by 2-6 per cent, but there was.no i gt ' When

washed with ltitha, the seedlacs obtained rn
erj Ghosh)

4.1.6 (ii) Improvements in ilewaxing anil itecolourizing techniques in solvent meilium

Experim:nts were continued to find the optimum time and temperature for
a"".i#tj"oii;;;i;;*;;;a Gtsoiution. The solution of kwmi seedlac Qs%,
colour index 10'8) in denatured spirit
treated with activated carbon (E. M
resultins solution was divided into a nu
ratures ind duration of treatment at 3

hr. The colour indices of the shellacs,
decolourized at room temperature (25"
sufficient-for decolourization. Shellacs
ratures (i.e.,50",60" and 78"C) were
of alcohol soluble impurities of the

imPurities from the act
ng with alcohol. The I

76"C for t hr (Table 43).

Tl,sI-B 43 - DECOLoURIZATIoN oF SEEDLAC (corOun fNoBx 10'8) AT DIFFERBNT IEMPERATI'RES

Property of Control
shellac room temp.

(2s"c)

Colour index 3'9

Temperature in ('C)

30

3.6

&
1.9

50

1.6

60

1.3

78

1.2

(R. K. Banerjee)

4.1.7 Making of shellac fton kiri without use of alcohol

Kiri is a o ry and contains 50-65 per cent of lac' The

lac is norma d on with alcohol. since the process is costly

and lengthy, e s proposed to be worked out'

Two samples of kiri (maclrine
Lac waS extracted from them bY al
For extraction with alcohol, the powdere
and filtered through drill cloth. Fifty p
'the rest was Poured into common sa

pitated which ias boiled with water, dried and powdered'

For extra ' s powder-ed and boiled for
an hour with g mbunt of alkali (Table 44)

and filtered. p and washed in the usual

manner.

- During the preparation of lac as S dissolved

in sodiurn-carbbnate and sodium fi was first
il"t"a *itn iodium nvOtotiJe 1277 tot d hite QT)
was added and finallY PreciPtated.
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TABLE 44- PnopBntps oF LAc REcovERED rx(ou kiri

Life
(min)

SI
No.

Solvent/alkali used
(percent on the
weight of lac)

Yield
(%)

Flow
(mm)

Colour Solubilitv
index in

alcohol

27

28

Nil

28

30

Nil

40.0

n

t. Alcohol
Sample 1

Sample 2

Sodium carborate (l0ft)
Sample 1

Sample 2

Sodium c,arbonats (7Y)
*sod. sulphite (3%)+
bisulphite (2ZJ

Sample I

Sample 2

Ammonia (10l)
Sample I

Somple 2

Sodium hydroxide (10l)
Sample I

J

Sample 2

6. Sodium carbonate Q/)
i-
'T.

Q
xide 87")

Sample I

Sample 2

Very dark Yes
not

comparable

do Yes

Very dark Yes
not

comparable

do Yes

32 Yes

30 Yes

Very dark No
not

comparable

do No

Very dark Yes
not

comparable

do Yes

42.O

35.0

36.5

35.5

36.O

22-O

23.0

36.0

38.0

35.0

36-5

NilNil

l8

m

Nil

Nil

16

t6

4.

l2

r4

Nil

Nil

Nil

Nil

Yes

Yes

28

28

t7

t7

t8

20

The sample at Sl nos. l, 2 and 3 were tested for their life, flow and solubility
in alcohol, after keeping for six +ont-hs. None of them was fbunA to posses's
any life and flow but were soluble in alcohol excepting sr No. ,. 

,o. K. Ghosh)
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4.2 Rubber-shellac Combinations

4.2.1 Incorporation of morlified lacs into rubber

The work on the effect of incorporation of shellac and its zinc-salt into a
blend of natural and styrene-butadiene rubbers (SBR) was continued. The
mechanical properties and scorch time in presence of
shellac and ils zinc-salt died. In both the cases, mooney
number was found to e to increase (Table 45).

n of zinc-salt of lac into a blend of NR
a filler was studied. It was found that
canised stock increased. Resilience and
ere found constant up to 5 pafis of Zn-
was found to decrease with the increased

Tasls 45 - EFFECT oF rNcoRpoRArroN 
3id1rJ"jf"H?rrs 

zn-sAlr INTo A sLrND or NR

(gass rnix: NR, 50; SBR,50; Zno,4; PBN, 1; stearic acid, l; sulphur,2; MBT accelerator, 1)

Shellac added per 100 Mooney number-
i,i.ir of the blend (ML r++ at l2o'C)

Scorch time
(min-sec)

0
)

10
20

26.5
24.0
23'O
22.0

20-00
39-19
39-20
43-r3

20-00
32-12
28-15

Zinc-salt added per 100
parts of the blend

0
5

10

26.5
24.O
24.0

Tarrr 46- EFFECT oF INcoRpoRATroN oF Zn-sALT oF LAc rNTo A BLEND oF NR .q'ND SBR
USING CHINA CLAY AS A FILLER

(Base mix: NR,50; SBR, 50; 
"to'tn|,"""\,#, 

tJffi" aci6, 1; accelerator, 1; sulphur, 2;

Zn-salt added
per 100 Parts-of the blend

Mooney number Scorch time- (ML i+r at (min-sec)
120"C)

Resilience
(y)

70

70

40

40

60.05

60.05

0

5

10

20

38.0

44.O

41.0

40.0

25-03

38-07

37-49

52-30

r02



ILRI ANNUAL REPORT, 1981 & 82

TAFI;E 47 _ EFFECT OF INCOR.PORATION OF Mg-SALT OF LAC INTO A BLBND OT NR AND SBR

Mg-salt
of lac
added
per 100
parts or

the
blend

Mooney
No.

(MLl+4
at

120'C)

Opti-
mum
times

of
cure at
1uK)'C
(min)

Scorch Modulus
time at elon-

(min-sec.) Batisl
2OO%

(ke/cm,)

Tensile Tear Impact Hard-
strength Resis- resilience ness
(kg/cm,) tance (%) (shore A(kg/cm) Duro-

metre)

ulti-
mate
elon-
gation

o//o

Accrr-rnlton MBT, I PART PER HUNDRED PAars oF THE BLEND

030
520

10 20
15 20
20 30

o20
520

10 20
15 30
20 30

28'5
28.0
27.O
29-5
30.5

39.0
49.O
58.8
39.7
78.7

t74r to.4
16-37 rt.j
1040 r3.2
ll4l ll.6
19-06 19.6

7.7

12.3
12-4
11.3

t6.r 67-016.5 62.4
19.9 53.5l2'4 s6.720.5 60'5

40
42
44
42
44

44

4s
46
46

650
760
750
650
990

470 16-2

560 30.0
600 37.8
780 51.1

Accrr.srA,roR CBS, I PART PER HUNDRED PART oF TrtE BLEND

40 27-24
2t 38-45
33.0 30-08
25.0 28-27
29'O 39-26

15.7

19.2
18.8
2l-4

79.9

70-5
68.8
62-O

Further, the effect of incorporation of Mg-salt of lac into a blend of NR and
was studied. From the data (Table
accelerator, optimum time of cure de--

L'l"#l:f '"t;,1rJ,,t'"X13ff ifi'J;f ffi :
salt of lac, but at higher concentration it increased.

Mooney number and scorch time decreased up to 10 parts
of c but thereafter, it increased. However, with CBS no
de d.

tion, tear re-
lncrease was
of the blend.

B. Khanna)

4.3 Use of Lac in Ailhesives

4.3.1 (ii) Moilifieil lacs (with synthetic monomers) as arlhesives

Two adhesive comPositions based
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Further, chemical combination of bleached lac with ethylacrylate was studied.

tJl:itr%'il [L,s] ffil,:

:?*:T";'-it,lmr";5
weighed. rhe nversion 

"r,il"tt1"1tJl'"."l"?'n::iffi:td *'* ir1
per cent. The soluble in hot alcohol or toluene 4nd its mixture but
was insoluble i

The above monomers are costlier as compared to vinyl acetate which is used
in huge quantity for various surfaces. Therefore, attempts were made to co-polv-
merise bleached lac with vinyl acetate in different alkaline/acidic media lu,in
as ammonia, triethanolamine, sodium carbonate, borax and sodium bisulphite.
But copolymerisation could not be affected presumably due to hydrolysis of tne
monomer. Subsequently, bleached lac rvas modified with methylmethacrylate
and several compositions were prepared. The bond strength of the products was
determined and found inferior compared to methyl and ethyl acrylate composi-
tions. The adhesion between sunmica to wood and storage stability of the
products were also very Poor.

Another attempt to co-polymerise bleached lac with styrene was rnade but
the bond strength was not satisfactory.
acrvlated was reacted with bleached
adopting the previous technique. Th
ucrvlat"-war found to be l:3 in the ab
of O'ZS ton/inch2 ovet wood to wood s

to wood.
(p. C. Gupta, M. Islam and R. prasad)

4.3.4 Moilifieil hyilrolyserl lac (with epoxy resin anil isocyanates) as adhesives

Work carried out last -ye-ar had resulted in the introduction of one epoxy-
group in total hYdrolYsed lac.

attempts were made to introducq qgre epoxy groups in total
ac by refluxing its solution (20%) in dioxane with-diff6rent molar
ium mltal l:1, l:2, 1:3 and I :4 respectively. The reaction products.

thus obtained, were flurther refluxed in epichlorohydrin (1: 4 w/w) for 16 hr.

(R. K. Banerjee and p. C. Gupta)

4.4 Pitot Plant Stuilies on Lac-baserl Proilucts anil Processes

4.4.2 Stanrlarilization anil pilot plant studies on shellac based water thinnable rerl
oxiile primers

Th the of fattyacid glycerine based red
oxide p led (10 culty wa-s experienced d*G
the pre he the composition

(P. C. Gupta)
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toluene di-isocyanate qs an adhesive

105

ent
om
obt

ely. The optimum amounts of TDI in
steel surfaces were 40 and 60 per cent

(P. C. Gupta)

(c) RESEARCHES CONTEMPLATED

il

E. EXTENSION DIVISI.ON

(a) RESEARCHES COMPLETED

5.2 Development of Shellac Bonrl powder

eral trials, a composition based on
was found satisfactory. The process

ontaining sodi ate, sodium
e lac is then d with dil.precipitation out under

oduct. Ro is mixed
o melt at a xceeding
h rollers to ts whic[

n and the micanite seg-
rial were tested for heat
been reported that the

(S. K. Saha and B. p. Banerjee)
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(b) RESEARCHES ON HAND

3.?,4.1: Studies on AC ileposition of shellac baserl paints

d earlier.

noticed' (A' PandeY and s' K' saha)

5.3 Effect of storage on sticklac

The storage experiments were continued with the following 6 sticklac samples:

1. Baisakhi 1977-78 ari sticklac (Palamau)
2. Batsakhi t977-78 ari sticklac (Ranchi)
3. Baisakhi 1978-79 ari sticklac (Purulia)
4. Baisakhi 1979-80 ari sticklac (Palamau)
5. Aghani 19?9-80 sticklac (Bu""-n:)
6. B;isdkhi 1980-81 ari sticklac (Ranchi)

en kept st
and fifth
deteriora

r and rat
acs washed at intervals of 6 months

rouslv, the seedlac samples obtained from
the flrst washrngs were also stored and testeii at the same intervals.
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TlBrB 48---- EFFEoT oF sroRAGE oN srrcKlAc AND sEEDLAc

Type of sticklac Period of
storage
(vrs)

Nature of
the samples

stored

Impurities
(%)

Life Flow
under heat (mm)

(min)

l0
10

14
t2

24
20

2',7

25

36
JJ

40
40

JI
38

40
4l

47
+-t

Sticklac
Seedlac

4+

4+

3+

a11Z

)L

l.

2.

3.

4.

Baisakhi 1977-78
(Palamau)

Baisakhi 1977-78
(Ranchi)

Baisakhi 1978-79
(Purulia)

Baisakhi 1979-80
(Palamau)

Aghani 1979-80
(Ranchi)

Sticklac
Seedlac

Sticklac
Seedlac

Sticklac
Seedlac

Sticklac
Seedlac

6.14
3.76

4.82
4'41

5.09
4.32

52
5l

ticklac forqr has a slight advantage over the
hanges in flow and life of different samples
ata is shown in Table 4g. The incr6ase
ly higher when stored in sticklac form.

(S. K. Saha and A. K. Ghosh)

5.4 Sturlies on the Problems of Hanilmade Shellac Manufacturing Units anil Their
Possible Remedial Measures:po-roti; bi.t i"t

- . (i) The handmade shellac manufacturers are facing difficulties due to unfavour-able market and non-availability of flnanci and othei 
"..oii-iu"ititi.r.

. -. (iD Most of the small scale manufacturers favour mechanization of theirindividual units with.assistance rrom tne d;;;il;;."'fl;;. against forma-tion of any cooperatives.

. (iii) The future of handmade shellac is n-ot as bleak as is being projected. Thedemand for button lac is on the increase *rri"n i, u"-;;;"r;il;g factor.

- (iv) There is a general feeling among the handrnade shellac manufacturers thatsome manufacturers-cum-exporters are -adopting qu.riio"utre iactiis to-ai;;r.di;handmade shellac.
(A. Arya and S. K. Saha)
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Arl-hoc Problem

standnrilization of method for determining the colour index of kiri

In a recent meeting of the CDC-9 of the Indian Standards-Institution, it was

AeciJel ttrat ILRI snouid suggest the mir imum colouf values for handmade and

*"t i"" iade kiri ro iiut inJiu-" *y be included in the standard specifications
hod for determination of
kiri and the same needs
of the several methods,

o;;"il"r"" I.S. sieve and prepare a 1o

etermined bY the method
by dissolving in calculated
note the vodme- Heat the

for the test.

Transfer 5 ml of the filtrate to a

solution.

Calculation

The volume in ml. of alcohol added plus 5 or the tofal volume in ml of the

.urnp1" solution after dilution is the colour index of the sample.

Following the above method, the-colour indices for handmade and machine

made kiri weie found to be 22 and 28 respectively'
(t. C. Mishra and S. K. Saha)

(c) SPONSoRED RESEARCH

commercial feasibility studies on storage of sticklac and seedlac

ThesupincontinuedwithSsticklacand
2 seedlac. uirder luring the period.under re-

port, the on sti after carrying out the experr-

ments for
The with the seedlac samples were, however' continued'

The effec alcohol insolubles, coiour, flow, heat polymerization

time and shown in Tables 49 and 50' It may be seen from the
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TABw 49 - EFFEcT oF sroRAGE oN sEEDLAc (Baisakhi 1979 SEEDLAc)

Period
of

storage
(months)

Condition
of

storage

Hot
almhol

insol.(n

Colour
index

Flow(--) Life Rate of
under filtration
heat at25"C(min) (ml)

a
64
69

59
70

69
6l

6l
47

38

49
49
49

53
50

50
55

52
50

53
52

57
49

45

55

48
49
49

45
45

38
45

47
42

4
35

46
35

22

50

l1
11

il
l0

ll
11

l2
t1

tl
12

3.60
3.48

3.90
4.68

0
6
6

9
9

t2
12

t5
l5

2l
2l

33
30

42

45

A.C.
Ordy

(Ranchi)
A.C.
Ordy

(Ranchi)
A.C.
Ordy

(Ranchi)
A.C.
Ordy

(Ranchi)
A.C.
Ordy

(Ranchi)
A.C.
Ordv

(Ranciri)
Ordy

(Ranchi)
A.C.

3.12
3-73
3-70

3.91
3-20

3.35
3.50

3.56
3.85

4.83

4.00

12
t3
13

13
lt

53

TABLE 50- EFFEcT oF sroRAcE oN sEEDLAc (Baisakhi 1980 sreor,.lc)

Period
of

storages
, (months)

Condition
of

storage

Hot Colour
alcohol

insol.
(y)

Flow
(mm)

Life Rate ofunder filtration
heat at25"C(min) (ml)

0
.9

9
lo

13

13
12

20

3.6s
3.46

3.38

3't:2
3.50

3.64

3.64
3.83

s.46

3.84
3.50

4
63
48

35

o?u
(cd)
A.C.
Ordv

Gtanini)
Ordy
(Cal.)
A.C.
Ordv

(Ranchi)
Ordy
(Cal.)
A-C.
Ordv

(RancLD
ordy
(Cal.)
A.C.
Ordy

(Ranchi)

3.9
3'79

ll
12 67

73
63

70

v
54

v
30

58
47

)5

60
48

55

58
56

48

58
47

39

56
44

64
50

62
54

ll
ll

t2

58
30

10

58
30

20
20

32

32
32

l0
l1

t2

12
t3

t3

t2
13
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3. EXTENSION

The principal activities of the Fxtension Division were as follows:

(1) Large scale cultivation of lac at Kundri
(2) Technical services and dqvelopment work
(3) PublicitY
(4) Testing of lac and lac Products
(5) Training
(6) Production and sale of special shellacs in the production unit

(l) Large-scale cultivation of lac at Kundri

ered as usual to the Bihar Forest Department
Orchard having a total of about 4O,0OO palas
with regard to the number of trees utilised,
of sticklac and expenditure incurred is given

below:

Yield (kg)Year No. of
trees

utilized

Brood lac
used
(ke)

75r7

5823

Brood
lac

7930

Stick
lac

3511

5893 4453

Expenditure
(Rs)

14875.60

13663.90

1981

1982

36521

33354

(2) Technical service and development work

The important activities are reported below:

(i) Fiftythree crop samples received from various lac farms were examined
eithei'for forecasting of larval emergence or ascertaining the causes of insect
mortality.

(ir) TecAnical enquiries regarding lac cultivation received from various
States were attended.

(iiD Samples of lac insects, palasites, predators, lacllac products were supplied
to Universities and Research Institutes for their research work'

hinned shellac based red-oxide primer were supplied
to o and one leading paint manufacturer for evaluation.
The

(v) A leading rubber industry has been assisted in their R & D work on use of
shellac in rubber industrY.

(vi) A well known firm was assisted in starting the manufacture of aletrritic
acid.

111



ILRI ANNUAL REPORT, 1981 & 82

(vii) Samples of lac based glue were supplied to six interested entrepreneurs
for their trial. The report is awaited.

(viii) Samples of empire sleevings received from Dy Manager (8.L.) Govt. of
Pondichery were examined and suggestions to improve the quality were sent.

(ix) Samples of gasket-shellac compound sent by entrepreneurs were evaluated
and necessary suggestions to improve the product were made.

(x) Technical notes, schemes, copies of the published papers and folders were
supplied to the interested parties whenever asked for. In addition to the above,
formulations for bulb capping cement, were also supplied.

(3) Publicitlt

The Division participated in the following Kisan melas/Exhibitions:

G) Rabi and Kharif Kisan melas held at Birsa Agricultural University, Ranchi
during 1981 and 1982.

(ii) National Agricultural Fair held at Calcutta in 1982.

(iiD Exhibition - organised by the Directorate of Lac Development at
Bhubaneswar in 1982.

(iv) Kisan mela organised on the occasion of the inauguration of Birsa
Agricultural University, Ranchi in June, 1981.

(v) Kisan mela held at Divyayan Krishi Vigyan Kendra, Getalsud. Ranchi
in 1981.

(vi) Annual Exhibition at Chakradharpur during October, 1981.

Exhibits, charts and photographs were also sent for display at London Trade
Fair - 1982 and International Trade Fair held at Delhi during 1981 and
1982. Use of water soluble lac for coating earthenwares was. demonstrated to
the villagers under the Operational Research Project of the Institute.

An Industrial Liaison Committee of the bv the
Director General, ICAR during the period und ini was
held in November, 1982 and was well attended

(4) Testins of Lac and Lac Products

Test reports for 5_01- samples of. seedlac, shellac and sealing wax, comprising
1600 tests were issued from the Division.

(5) Training
' 

Improved Methods of Lac Cultivation (Regular Course)

Four es of six month duration
the period comp-leted their traininc ||il?
batch of t mitted to the course begi 1982
and their

Industrial Uses of Lac (Regular Course)

Three prjvate candidates were admitted to. the- _regular 3-month certificate
course on " Industrial Uses of Lac " commencing November, l98l una ati;i
them completed their training successfully.
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Short Term Courses

two entrepreneurs seeking establishment

Demonstration of the method for the preparation of aleuritic acid was
|f;tTg:g, for,2 candidates sponsored by tne iiaristiy. 

-ii"ria"i' 
the manufactureor oreached rac was arso demonstrated to 4 interesied entrepreneurs.

(6) Production Unit

^ ,, 
Tl.r" production unit of the rnstitute continu on as usual. Therollowrng ltems were manufactured and sold to ed purchasers/con.sumers. In addition, all sale enquiries were also ihe unit.

Quantity
(ke)

14,/.'OO
r03.50
21.0O
20.05

Total 288.s5

Value
(Rt

5997.O0
2560.30
661.50
380.95

9599.7s

|l3



(a) Publications

The Institute publishes i c and Technical

roor.ruir.In-aJaitfoo, a rew been published'

il;i;tai "t-rit olpublicat bellow

l. Bulletins
(i) Chemical
1if entomological

2. Technical notes

3. Research notes
(i) Chemical
(ii) Entomological

4. Miscellaneous technical publications

(i) Physico-chemical
(ii) Entomological

5. Books and MonograPhs

6. Pamphlets and leaflets

A complete lilt of the Institute's publications together. with those of a sister

orgu"Lutlo;, i6r 
"t.t*ttiG-mndon 

Shellac Bureau is supplied free on request'

4. PAPERS PUBLISHED

List of papers publisheil iluring the years 1981 and 82

157
95

30

85
52

25
48

t4

29

sl
No.

Authors

r. Malhotra, C. P.

Malhotra, C. P.

-. Sah, B. N.

Title of peper

ENTOMOLOGY DIVISION

Strategies of the lac insect
complex and manrgement
of its Pest

Control of Pest of lac insect,
K. lacca (Kerr.) for eesy
adoption bY cultivators

Bionomics of HYPcsidra s'tc-
cessaria Walker, a Pc;t
of Moghmia mztoPhYlla
(Willd.) O. Ktzc

Name of Journal

proc. Seminar on Stra-

1982
Proc. Indian Sci. Cong.
(68th Session) l98I

ll4



4.

5.

6.

Sah, B. N.

Srivastava, D. C.

Teotia, T. P. S.
Mishra, R. C.

Purkayastha, B. K. and
Kumar, P.'

Purkayastha, B. K., Singh,
B. P. and Ram, Moti

Srivas0ava, S. C. and
Kumar, P.

Goswami, D. N., Prasad,
N. and Das, R. N.

lYukherjee, M., Goswami,
D.N. and Kumar Shravan

Prasad, N. and Khanna,
B. B.

Agarwal, S. C. and Maiee
R. N.

Banerjee, P. K., Srivastava,
B.C. and Kumar, Shravan

Banerjee, P. K., Srivs.stava,
B.C. and Kumar, Shravan

r\asgupta, {. K., Kumar,
Shravan and Chatterjea,
J. N.

Goswami, D. N.

Goswami, D. N.

Goswami, D. N. and
Prasad, N.

M_ukherjse, M. and Kumar,
Shravan

Mukhsdee, M. and Kumar,
Ithravan

Prasad, N., Agarwal, S. C.,
Chatterjea, J. N. and Sen-
gupta, S. C.

Sriyas,lays, B. C. and
Kumar, P.

'.\,
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tory Condition
Palas tatha ber Par Lakh Ki
Sammilit Kheti Ki ek Unnat
Pranali (In Hindi)

and Development of tribal eco-
nomy through the introduc-
tion of Scientific Manaee-
ment of lac cultivation -

Effect of foliaee treatment of
Gibberellic Aicd on lac host
plants

r and
ixed

lac
utu,

CHEMISTRY DIVISION

Spectrophotometric studies
on shellac- Relation be-
tw.een optical density and
cotour lndex

An improved bakins tvoe
insu lating shellac yu1-o1t5'

Estimation of shellac

Aleuritic acid - an attractive
raw material

Cohesve.energy density of
shellac

Shellac-solvent interaction

shellac paints
ecoration

The dielectric behaviour of
the natural resins mestic and
damur

Effect of plasticizers on the
of air

hes
studies

on hard and soft lac resin
on

ions
for

Free acids in lac resin

Medicinal potentials of some
Indian lac host plants

Proc. Indian Sci. Cong.
68th Session) (Abst.):
69, t98l

ILRI Extension Pamphlet,
r981

Presented in a Seminar
held at the Universitv of
Udaipur, l98t

Agric. Sci. Digest 1(i):
27-28, l98l

Ind. J. Agric. Sci., 57(8):
574-6, t98l

Indian J. Forestry, 5(4),
26s-270,1982

L Oil. Col. Chem, Assoc.,
64, 20-24, l98r

Res. and Ind., Zd, 217-19,
1981

J. Oil. Col. Chem. Assoc.,
64, 23+236, t98r

Indian Perfumer, 25(314),
20-24, l98r

Polymer, 23(3), 517-21,
1982

Polymer, 23(7), 124445,
1982

Jr., Col. Soc., 2l(2), 37,
1982

J. Oil. Col'. Chem. Assoc.,
65, 178-181, 1982

Res. and Ind., n, 156-157,
1982

J. Oil. Col. Chem. Assoc.,
6s, 223-26, 1982

Paintlndia, 32(4), 3-6,
1982

Res. qnl Ind.,ne),1982

f. Ind. Chem. Soc., LD('
963-694, 1982

Eastern Pharmacist, 25,
Q97),47-sr, 1982

AGRONOMY AND PLANT GENETICS DIVISION

t.

5._

6.

7.

8.

9.

)

J.

1.

)

4.

10.

11.

t2.

13.

t4.
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15. Kumar, Shravan

Kumar, Shravan

Kumar, Shravao

Srivastava, B. C.

Prasad, R., Islam, M. and
Gupta, P. C.

Singh, R. and Khanna'
B. B.

Banerjee, R. K. and Sen-
gupta, S. C.

Islam, M., Ghosh, P. K.
and Gupta, P. C.
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Promotion of lac based
industries for augmenting
internal consumption of lac

An improved baking tYPe
insulating varnish

Melfolac- a heat and water
proof shellac varnish

S'low releese lac coated urea
fertilizer

TECHNOLOGY DIVISION

Lac based adhesive glue for
paper

Shellac as a compoundtng
inqredient for SBR, NR and
bl6nd of two rubbers

surfaces

Proc. Seminar on Pro'
ductian and augmenting
internal consumption of
Iac, at Bhubaneswar,
1982

ILRI Extension Pamnhlet,
1981

ILRI Extension PamPhlet,
1981

ILRI' Extension Pamphlet
1981

-Res. and Ind., 26(12),
24445, l98l

7lth Rubber Conf. IRMRA
Bomboy,287-90' l98l

Pipment and Resin Tech-,
tt(g), to-tz, tgsz

Res. and Ind.,27(6), 178'
'180, 1982

Indian Shellac, SPecial
Issue, March 20-24 - 1982

16.

t7.

18.

l.
a

J.

4.

l. Saha, S.
T. P. S.

EXTENSION DIVISION

K. and Teotia, Research at ILRI

il5



5. CONFERENCES AND SYMPOSTA

s sia/

IIN

l. Dr C. P Malhotra, S-2
Dec. l98l

2. Dr C. P. Malhotra, S-2
7-8 Dec. 1982

3. Sri B. N. Sah, S-l
Jan. 1981

4. Sri A. Bhattacharya, S-l
11 May-9 June 1982

5. Sri R. C. Mishra, S-2
20 May-18 June l98l

6. Sri R. C. Mishra
8-11 Feb. 1982

7. Sri R. C. Mishra,
12-14 lylay 1982

l. Dr B. B. Khanna, S-3
26-28 Nov. 1981

2. Dr B. B. Khanna, S-3
17-18 Sept. 1982

ENTOMOLOGY DIVISION

CIIENdISTRY DWISION

Seminar on " Strategies of pest Manaee_
ment"; I.A.R.I., New Delhi

S

Sixty-eighth session of Indian Science Con_
gress, 1981

Summer Institute on .. principles and Con_
g€ptl 9f _Integrated. 

pest Manag"-"rri;,,
I.A.R.I., New Deinr

Summer Institute on .. Tribal Culture and
D.eve-lo_pm91t ", Udaipur University, orga_
nized by ICAR

" Second Work shop of All India Coor-
$nated Project on Tribal Ar"u n"r"ar-"n ;,
Saputara (Surat)

" National Seminar on the role of Univer-
9.itie.s and_ CoJleges in ptuoni"g, -toi_
gqur.ng education for tribals,, held at
!kd,, _Grljarat in Collaboratio; ;th
South Gujarat University, Surat
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3. Dr S. C. Agarwal, S-2
29-31 March 1981

4. Sri S. Kumar, S-3
17-18 SePt. 1982

5. Dt D. N. Goswami, S-l
17-18 SePt. 1982

6. Dr B. C. Srivastava, S-l
ll Aug.-3 SePt. 1981

7. Dr N. Prasad, S-l
29-31 March 1981

8. Sri A. K. DasguPta, S-1

25-27 March 1982

1. Dr P. C. GuPta, S-2
' 17-18 SePt. 1982

" Seminat and Instrument show on modern
methods of analysis ", Indian Association
for Cultivation of, Science, Jadavpur,

. organized by Pelkin-Elmer U.S.A. and
and M/s Blue star Ltd., Calcutta

"A Get-gogether" of Entrepreneurs and
Scientists ", Patna, organized by N.R.D.C.,
C.S.I.R. and Industries Dep., Bihar

do

National Seminar on " Cutrent Thrusts
in Soil and Fertilizer Research in relation
to Crop Production " at I.A.R.I., New
Delhi

Seminar and Instrument show on UV-
visible and IR-spectrophotometers at
Indian Association for Cultivation of
Science, Jadavpur, Calcutta organtznd
by M/s Perkin-Ehner, U.S.A. and M/s
Blue Star Ltd., Calcutta

Symposium on 'New Developments in
Surface Coatings and Printing inks "
Bombay

TECHNOLOGY DIVISION

" A Get-together of Entrepreneurs and
Scientists ", P atna, or ganizad by N.R.D.C.,
C.S.I.R. and Industries Dept., Bihar
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6. SUMMARY

A. ENTOMOLOGY DIVISION

(a) RESEARCHES COMPLETED

1.3.5 (a) Two new practices for lac cultivation on kusum were tried which,
however, did not show any improvement on the 4-coupe system developed earlier.

1.5.5 Cytological studies of lac insects have confirmed a 'Lecanoid'
system of chromosome behaviout in K. Iacca.

(b) RESEARCHES ON HAND

1.1.8 Rangeeni lac cultivation trials using khair in alternation with palas
showed that the crop was better on khair than on palds in the katki season.

1.2.5 The lac insects reared on transplanted potted bhalia plants, raised with
and without the application of fertilizers, suffered heavy mortality except on those
raised with N, P and K.

1.2.6 Three fractions were obtained from the lipoids extracted from rangeeni
lac insect crawlers, the physical characteristics of which were studied.

1.2.7 Scanaing electron microscopic studies of the female lac insect have re-
vealed interesting ultrastructural details.

1.2.8 Studies made with the water-soluble lac dye (laccaic acid) as a biological
stain have given encouraging results.

1.3.5 (b) A number of plant species were tried as alternative kusmi lac host.
The results, however, were not encouraging.

1.3.5 (d) The crop performance of kusmi brood lacs originating from different
states is being compared.

1.3.8 The population trend, key mortality factors and stages were studied in
rangeeni lac insect population. $ampling considerations showed that inter-tree
differences were more important than the intra-tree diferences.

1.3.9 Studies on the pattern of lac insect larval settlement showed that this
is influenced by the inclination of the shoot.

1.3.10 The abundance of lac associated insects was studied in six locations of
Chotanagpur. Preliminary results have shown interesting locational differences.

1.4.1.2 A field experiment has been initiated for the integration of the three
pest-conirol measures developed earlier.

1.4.3 (i) Ten insecticides were screened for their safety to lac insect. Some of
these were found safe, but their safety differed with the lac insect age and the crop.

1.4.3 (iD Experiments were continued to determine the safety levels of certain
plant poisons to the lac insect.

ttg
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1.4.3 (iii) Screening trials against three inimical parasites of lac insects have
shown that of the five insecticides tried, BHC was the most effective against all of
them.

1.4.3 (iv) The use of recommended lac pest control schdule has resulted in
marked reduction of lac insect predators.

1.4.3 (v) Very low concentrations of ThiodanR were found to improve the
size of both male and female lac insects.

1.4.4 Screening of the larvae of major lac insect predators did not show the
presence of any disease.

1.4.10 Nine insecticides were screened against two species of Chrysopa, pre-
datory on lac insects under laboratory conditions. BHC was the most effective
against C. medestes and Ekalux against C. Iacciperda.

Under field trials with BHC, Ekalux and chlordane, Ekalux was highly toxic
to lac insects, of the other two, BHC was more effective than chlordane against
Chrysopa spP'

1.4.12 For the biological control of major lac insect predators, attempts
were maile to mass breed apanteles techardiae and Brqcon greeni on an alternative
laboratory host. Suceess, however, could be achieved only with the former.

1.4.13 Manual infestation of lac insect populations with varying densities of
the predatory larvae of Eublemma amabilis has shown that densities lower than 4
larvae per 30 cm lac encrustation do not cause any economic i4jury.

1.5.8 Twelve genetic stocks of lac insect were maintained.

1.5.10 The sex ratio was further studied in individual progenies of rangeeni
lac insects. The results have shown that major gene effective could possibly be
involved for the occurrence of the all-male progeny.

1.5.11 Cyto-taxonomic studies on lac insect were initiated.

B. AGRONOMY AND PLANT GENETICS DIVISION

RESEARCHES COMPLETED

2.2.1 Spraying of plant grorrth regulators on bhalia (M. macrophylla) and M.
chappar had no effect on the time of their flowering. I

M. chnppar plant were exposed to varying photo periods which, however, did
not effect the time of their flowering. Varying the time of seed, sowing with and
without the use of plant growth regulators also did not effect the time ol flowering F

in M. mncrophylla.

Both pinching and topping (3 to 4 .tip.$ were effective in delaying the
flowering time in M. mauophylla for coinciding it with that of M. chnppar.-

RESEARCHES ON HAND

2,1.2In M. macrophylla, the,system of _planting has no significant effect
on the total shoot l"_"4h per plant_. ff9 aguOle..hedge 

-system accommodating
the largest number of plants gave the highest sticklac yield.
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2.1.4 The
for total shoot
effect of plant
length and bas

and
ofl
;l:

2.1.7 A field experiment was initiated to work out suitable managementpractices for raising plantation of -o"o."iour- u".i"ty iiiri.'-^''
2.1.8 It was observed that the lac yierd per plant was higher when only laccrop was taken as against the minimum wh-en lac and tasai Boin *"r" taken.
2'1.9 The air lave-r.(l0OQ nos.) of proven kuntm trees were prepared with thehelp of mixtures of ,l+AtfBA;"d.;pi"gru- -orr. Of these, 162 producedrootage which were later transplanted ln fue field.

- 2.1.10 Kusmi lac cultivation was continued on a mix plantation of bhqliaand gotwang bushes during ogtori iia-i;itr;;;;o;;-u; ct"oi*l r.u._.
2'2.1 Attemps were continued to cross M. macroprryila with M. chappar.
2.2,2 selection studies were continued for improving lac yield potential ofbhaliq.

2'2'3 Screenins trials were continued with arhar vaieties/cultivars for lac andseed production.

2.2.4 Mutation studies were continued in arhar for improving rac and seedproduction but could not be carried out due to ste.itiiy-mor'uiJ'air"ur".
2.2.5 Studies were undertaken to induce polyproidy in ber seedlings forimproving lac production. It was r-rna irrat ,.'r;i6i-p;'..#ui" decreased withthe increase in the dose of colchkini.-'- 

-

C. CHEMISTRY DIVISION

(a) RESEARCHES COMPLETED

resin samples recovered from the

t2l
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3.3.3 (i) A cation exchange resin based on shellac was prepared' The resin

had gocd ion exchangl 
"upn"iii-u"A 

thermaistatility but showed-colour throw and

low rate of exchange.
c was reacted with ethylene glycol and dicarboxylic
and ierephthatic or miteic aiirvdride t9 ciy" q9l{:

The polyesters were characterized by findtng tnetr

solubilitY in various solvents'

Th hydrolysed lac-ethylene- glycol-adipic acid treated

with D operties ""a 
&i"'"ii Ar"iei nms could resist the

action

further supported that the desired reactio

the order of 2'7 kV/mil and manY
insulating vatnish. This varnish in
produce -decorative paints which c

fainting wood and metal articles.

m of hydrosol has been successfully used

1""Tii':'"1llfi i3l1?iLT*""fff #Jli
pio*tt 

- of mu"to-6n"apsulation based

on pan-method.

Lac- Pesticides, so

flowing, rm wall and Pr
showed wettabilitY. It
process did not the
The palatabilitY ut
used as a wall Pre
tions.

3.6.2 Studies on the curing between shellac and melamine resin and also

y resln that the measurement
ii-e ca method for the deter-

shellac sYnthetic resin blends'
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The products obtained qfter_curing of sheilac and epoxy resin 70:30 and bhattashellac and epoxy resin 50:50 whei dissolvea in appiopiiut",oru"nts may be usedas general purpose air-drying insulating varnish.

(b) RESEARCHES ON HAND

^ component from Fr. A of lac wax has been found to consistoI s s*_ acid and c3u alcohol. The B.2-l Fr. has been identified asUsz alcohol and B-2-2 Fr., a C' hydrocarbon.

like wax content, meltine
on values and UV samplei
host plants e.g. arha , ber and

see *rq'iili,lii#.i"#l,iflt*i1',31#":"frn'f:,i,i
wh

. ,,3'^1:1Th" optimum conditions for isolation of aleuritic acid in increasedyrerd JU-3) per cent have been worked out.

rent varieties of shellac were studied in
l. The results showed that it can be
hotometric determination of colour index

The absorption spectra of different
I resins in the complete U.V. andvisible different solvent hat the identification of shellac inpresen natural resins is le only when the concentration of shellacis ten er than that of o sins iri tfre -i"1ur"r. 

--

.. 3.1.8^ A study has been initiated to establish the nature and mode of inter-actron ot'laccaic acid with DNA.

, 3?.2 A C,u cyclic.ether, having odour has been synthesi acidaqoptrng srmpte reactron sequences. Trqns_isoambrettolide sizedin improved yield from threo-aleuritic acid by ;doptin; ;;
^ , Dehydroexaltone, trans-isoambrettolide and prostanoid synthon were puri-fied by column chromatography.

. 3.2.8 9v9ti9 ureides have been prepared from Ae-hexadecenel, 16 and Ae-hepta-decene-l,I7-dioic acids and pimelii acid.

,"^-,1,.t":ll"--tl:l: lpetr.y$ro civetone) having musk-tike odour has also been syn_rnesrzeo rronT threo-aleuritic acid.

. of the queen been pheromone viz., 9_oxo_z oic acid have been iynthesized from threo_

f; *gue 
(1,4,12-trimethoxy dodecane) has also

, ,3:2:3 
(i? was prepared from styrenated lac. As noImprovement apacity was observed it was inferred tfi; ,;l:phonation of ai effective as that of U" utoo"
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3.3.10 Different physico-chemical properties of the reaction product (addition
polymer) obtained from shellac using potassium persulphate .as initiator were
investigated and it was observed that addition polymerization did not take place.
Further attempts are being made with three different initiators.

3.4.3 Bigger lots of shellac paints of different shades were prepared-and sent
to National-Institute of Founilry and Forge Technology, Dhurwa for their
evaluation in the shop. The evaluation report indicates that these paints possess

most of the desirable properties of syntheti- resin based pattern enamels excepting
the film hardness and viscosity.

A few compositions of shellac based pattern paints were prepared by using
ordinary shellac in place of dewaxed lac.

has been studied under
di Presence of different cata-
ly o-, di- and triglYcerides of
it ,eride of aleuritic acid was separated and
identified when methylaleuritate was used in place of aleuritic acid, triglyceride
(85-90%\ was obtained.

3.4.5 A few compositions of anticorrosive primers based on dewaxed lac
double boiled linseed oil and ordinary shellac double boiled linseed oil vehicles were
prepared. Both the compositions were found to produce,h-ard, smooth,. egg
in"il nms on GI and MS-panels. The composition prepar.d Qy gsing ordinary
shellac, however, showed Comparatively poor drying characteristics.

3.5.3 Two alternative methods namely, acid chloride and acid amide for the
preparation of lac-2,4-D weedlicide were tried. The former method was found
successful.

3.5.4 Pafiially and fully hydrolysed lac under various conditions were
prepared and their suitability-aloi,g wiih hydrolysed gummy lac (left after isolation
bf i leuritic acid) in sticker formulations were examined.

rption studies (UV-visible) on lac dye solution indicated four
at 530, 5O0,292 and 230 nm in methyl and ethyl alcohols, at
water and at 500 nm only in acetone whereas sodium salt ol

dye solution indicated only one peak at 530 nm in water.

Acid value of lac dye was determined by three different methods and was found
to vary from 234 to 255.

3.7.3 Some of the phvsico-chemical constants of lac-wax, procured from
different sources, were determined and it has been found that the values differ

, depending on the source.

D. TECHNOLOGY DIVISTON

(a) RESEARCHES COMPLETED

4.1.6 (i) A technique for dewaxing of seedlac in aqueous alkaline medium has

been develoired up to Gmi-pilot scale. 
- 

The mlin advantage in this technique over
the previoui onels that it iakes about half of the time.
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4.3.3 A process for making flexible insulating sheets/boards from waste mica
using shellac/modified shellac as a bonding material has been developed. The
sheets were found to possess breakdown strength of the same magnitude as that
of similar standard micafolium.

(b) RESEARCHES ON HAND

4.1.5 Sticklacs in larger quantity (10 kg) lot were washed with different
synthetic detergents. The yield, colour and bleach indices of the seedlacs thus ob-
tained were similar to those obtained on laboratory scale washed with Ritha and
TeepolR, the yield of seedlac was increased by 2-6 per cent, but there was no
improvement in colour and bleach index.

4.1.6 (ii) Decolourization of seedlac using activated charcoal (2Ol) in
alcoholic medium was studied. The optimum temperature and time for decolouri-
zatton of seedlac were found to be 78'C for t hr respectively.

4.1.7 Shellac from kiri has been prepared in alcoholic and aqueous alkaline
medium and their properties compared.

4.2.1 Mooney number and scorch time in presence of shellac and its Zn-salt
in a blend of NR and SBR were found to decrease and increase respectively. The
properties in presence of china clay f,ller with Zn-salt of lac in a blend of NR
and SBR were found to increase. The effect of incorporation of Mg-salt of lac
into a blend of NR and SBR was also studied and improvement in mechanical pro-
perties was observed.

4.3 Thc possibility of combining bleached lac with ethylacrylate was studied
and it was found that 30 per cent ethylacrylate had combined. Bleached lac when
modified with a mixture of styrene and ethylacrylate showed good adhesive pro-
Perty.

4.3.4 The products obtained after treatment of total hydrolysed lac with
sodium metal and epichlorohydrin possessed better dt'ying propefties. Pre-
liminary observations have indicated that it may be cured at room temperature
with amines.

4.4.2 The water thinnable red oxide primer based on lac-linseed oil fatty
acid-glycerine vehicle has been successfully prepared on semi pilot scale.

AD-HOC RESEARCH

The compositions obtained by reacting shellac with 40 and 60ol toluene
di-isocyanate were found satisfactory for fixing wood to wood and wood to mild
steel surfaces respectively.

E. EXTENSION DIVISION

RESEARCHES COMPLETED

5.2 A modified shellac obtained by precipitating an alkaline seedlac solution
with dilute sulphuric acid was used in the preparatio! of shellac bond powder. A
composition based on this precipitated lac and rosin has been tested at Bharat
Heavy Electricals Ltd., Bhopal and passed all the specifications laid down by them
satisfactorily.
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RESEARCHES ON HAND

3.3.4.1The stable emulsion of shellac/chlorinated rubber could be prepared
by the addition of small proportion of linseed oil fatty acids in the mixture.

5.3 The stor ed with samPles' It has

been found that a sligh r the storage in
seedlac form, so flow is

5.4 A survey was carried out in Purulia district (W. -Bengal) in order to study
the problem of fiand made shellac manuf cturing units in the area.

AD.HOC RESEARCH

A modified method for determining the colour index of kiri lac has been

worked out.

SPONSORED RESEARCH

The studies on storage of sticklac were concluded after carryilg out the
"months. The quality deterioration of seedlac during

be only marginal when stored in A.C. godown but very
les stoied un( er ordinary conditions.
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8. PERSONI\EL

.ii. 
I

N.ame of the Post
I

I Stan position as on 3l-12-1982
I

t. Director

- 
Entomology Dlrlsion

Head, Division of Entomology
Scientist S-2 (Agricultural fntomology)

Scientist S-1 (Agricultural Entomology)

Scientist S (Agricultural Entomology)

Senior Technical Assistaat (T-4)

Tbchnicat Assistant CI-II-3)

Dr T. P. S. Teotia

Sri N. S. Chauhan w.e.f. 8-2-80
(1) Dr C. P. Malhotra
(2) Sri A. H. Naqvi
(3) Sri R. C. Mishra
(4) Dr D. C. Srivastava w.e.f.

l-7-82
(l) Sri S. G. Choudhary
(2) Dr A. K. Sen
(3) Sri B. N. Sah
(a) Qr D. C. Srivastava up to

30-6-82
(5) Sri S. K. Jaipuriar
(6) Sti A. Bhattacharya
(7) Sri R. Ramani
(8) Sri Y. D. Mishra(l) Sri M. L. Bhasat
(2) Sri Jawahir Lal(l) Sri J. M.
(z) $r! M. K. y
(l) Sri A. K.
(2) Sri K. U.
(3) Sri R. N. Vaidva
(4) Sri H. Bhensra-
(5) Sri L. C. Ntth Sahadeo
(6) Sri R. S. Maliva
Sri R. L. Sineh
Sri R. P. Srivlstava
(-t) r! f. B. Chakravorty
(2) Sri G. M. Borkar
(3) Sri Aj
(4) Sri S-
(5) Smt S
(6) Sri nhoh Ram
(7) Sri Ghan Shvam Das
(l) Sri H. R. Mlnda
(2) Sri K. C. Jain
(3) Sri S. S. Prasad
(4) Sri R. D. Pathak
(5) Sri H. N. Shukla
(6) Sri Jiwan Lal
(7) Sri K. P. Gupta w.e.f. 6-10-80
Sri Ram LocharRam
Sri R. K. Swansi
(1) Sri A. K. Sinha w.e.f. 25-11-81
@) Sri Dilip Kumar Singh w.e.f.

30-11-81
Sri Munna Lal Ravidas
Sri Sa11 Kumar

la.
2.

3.

5.

6.

7.

8.
9.

10.
oCrapher (T-1)
(T-2)

ll. Field Technician (T-2)

t2.
13.
t4.

15.
16.
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Agronomy sd Plant Genetics Dlvision

t.
t
3.

4.
5.

6.

Scientist S-2 (Plant Genetics)
Scientist S-l (Plant Breeding)
Scientist S-l (Horticulture)

Scientist $.1 (Agronomy)
Laboratory Tecf,nician (T-I-UI)

(r-1)
field .Techntcian(I-1)
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Head, Division of Chemistry

Scientist S-3 (Organic Chernistry)

Scientist S-2 (Orgaoic Chemistry)
(Physical Chemistry)
(Phvsics)

Screntist S-1 (Organic Cbemistry)
(Phvsics)

(Organic Chemistry)
(do)
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(do)

Scientist-S (do)
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Senior Technical Assistant (T-4)
Technrcal Assistant (T-tr-3)

Laboratory Technician Cf -2)

Latroratory Techniciaa (T-l)

Glass Blower
Junior Stenogtapher

Technology Dlvision

Technical Assistant CI-n-3)
Laboratory Technician (T-2)

Dr P. I(umar
Sri
Dr ePutation to
Bi University,

(1) Sri Shravan Kumar uP to
ro+82

(2) Dr g. B. Khanna w.e.f. 11-4'82
(1) Dr S. B. Khanna
(2) Sri S. Kumar
(l) Dr S. C. Agarwal
(2) Dr A. Kumar
(il pt b. N. Goswami w.e.f.

tJ-82
(1) Sri A. K. Dasgupta
(Z) Or l. N. Goswami uP to

30-6-82
(3) Dr B. C. Srivastava
(4) Dr N. Prasad
(5) Dr R. N. Majee
(O Dr K.
(7) Sri K.
(l) Sri M.
(2) Sri P.
Sri A. Rahman
(r) Sri N.
(2) Sri M. a
(3) Sri T.
(4) Sri M.
(5) Sri D.
(O Sri
(7) Mis ee
(1) Sri
(2) sri
(3) Sri P. B. Sen
(l) Sri G. Mishra
(2) Smt Prabha Devt
Sri B. S. Chowdhary
Sri B. K. Rajak

Dr P. C. Gupta
Sri A. K. Ghosh
(1) Sri ee
(2) Sri
Sri S.
(l) Sri M. Islam
(2) Sri B. P. Banerjee
(3) Sri R. Prasad
Sri K. K. Prasad
(1) Sri N. Minz
(2) Sri M. K. Singh
(3) Sri Tulsi Ran

l.

2.

3.

4.

5.

6.
7.

8.

9.

'10.
ll.

l.
2.
3.

4.
5.

6.
7-
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Adminbhative, Audit and Accormts Section

l)
3.
4.

5.

Administrative Officer
Assistant Administrative Officer
Assistant Accounts Officer
Superintendent

Assistants

S:ffi;3tHo*o*

Senior
Junior
Junior

.ltocFman-cgm-Compounder (T-l-3)
IItndi Translator (T-II-3)

Sri S. Ramanujam
Sri S, N. Sharma
Sri G. C. Chakravortv w.e.f. 8-l-82
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(2) Sri D. P. Sengupta
(3) Sri H. S. Munda
(4) Sri R. P. Sineh
(5) Sri Musafir Singh
(6) Sri Enamul llaque
(7) Md Shamiullah -

(8) Sri A. K. Lal
Sri R. Rabidas
(l) Sri
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(3) Sri
(4) Sri
(5) Sri A. Haque
(O sri R. B. Singtr
(7) Smt Sati Guha
(8) Sri f. N. Sinha

_(9) Sri K. D. Pandey
(10) Sri S. Ram
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Sri D. N. Mahto
Smt Sushanti Minz(f) Sri K. L. Choudhury
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(3) Sri nudhan Ram
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27-lt-81(ll) Sri Thibu Minz
(12) Sri B. N. Gooe
(13) Sri Ravi Shadkar /
(14) Sri Shambhu Chanda
05)
Sri
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6.
t.

8.
9.

10.

11.
12.
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Library

Maintenance and WorkshoP Unit

Sri S. K. M. TriPathi
Sri P. Sen
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Farm Superintendent (T-6)-.
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Sri S. K. Srivastava
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Mixed Plantation Scheme at Chanilwa
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