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INDIAN LAC RESEARCH INSTITUTE

NAMKUM, RANCHI, BIHAR (INDIA)

ANNUAL REPORT FOR THE FINANCIAL YEAR 1962-63

ADMINISTRATIVE AND GENERAL

General-The Institute pursued its research and other activities as programmed,
although on a restricted sca-le due to acute shortage of stafi.

A notable event during the year under report was a visit to this Institute by Dr. Ram
Subhag st riculture, Government oJ India. . Dqring hi. p
visit, lh e nt of a sticklac processing unit in the Insti-
tute, a5 f ction Unit. The scheme formulated for this
purpose has been approved by the Government of, India, and its implementation has been
taken on hand.

Among the results of research in the Ilstitute worthy qf special mention is a compo-
sition baseid on dewaxed she with a synthetic resin which Produces a
French polish of outstanding istance. The synthetic resin is butylated
urea-forinaldehy on the weight of lac. On the
developments ii imer has shown progress, and
the experiments ate Road Transport Althorities
have b-een succe a commercial-scale is reported
to have sold over 6,000 litres during the year, including to some imPortant large-scale
consumers, and more, it was learntl could- not be' sold 

-due to difficulties about avail-
ability of one of the s & Power Re-
search Station, about d material for
hydraulic models *'6re , and supplied.
The material is under

Visitors -As usual, the Institute continued to attract numerous visitors including
students and trainees from colleges and other institutions, important officials andfor eign
dignitaries among whom were:

1. Shri Ananthasa5r.anam lyengar, Governor of Bihar.
2. Dr. Ram Subhag Singh, Minister of Agriculture, Government of India.
3. Prof. S. N. Bose, National Professor. !

4. Mr. William R. Jockson, United States of American Consulate, Calcutt4.
5. Mr. Stefen I. Rogov, Consulate General of U.S.S.R.
6. Dr. R. N. Mathur, Additional Agricultural Commissioner, I.C.A.R., GoVernment

of India.
7. Prof . Dhal, United States of America.
8. Dr. Kalkhof Rose of M/s Ernst Kalkhoff & Co., West Germany.
9. Dr. S. Pradhan, Head of the Division of Entomology, LA.R.I., U'e* Delhi.

Road.s and. Buitd,inss-No annualrepairs to roads and buildings of the'Instiiute were
carried out during the period.

The construction of one block of two'B'type residential quarters-and another block
of four iC' type residential quarters was completed by the C.P.W.D



water swpply 
-The 

replacement of the existing water distribu to stafi
quarters, Iaboratory, 9!9.: by_" new_one has been taken up, and is exp mpleted.
by the end of May 1963. It is also understood that tenders have for the
construction of a new R.C.C. overhead tank to replace the existing mild steel tank which
is leaking badly.

,, Library -jh" number of bound volumes of periodicals and books accessioned during
the year was220.. In addition, miscellaneous reports and scientific publications numberin[
45 were also received.

. The.printing of the Monograph on Lac has nearly been completed. The publication
is expected to be out by the end of May 1963.

The_'press ready' _manuscript of the book ' Chemistry of Lac ' has been sent to the
press. It is expected that its printing will be completed-by the end of July 1963.

_ - Training - Fifty-nine candidates, deputed by various States, were trained in ' Lac
Cultivation' in two batches of 29 and 30 traine-es, respectively, from 1st April to 30th
Lgptembe-r_31d 1;t October to 31st March. Three offiier., on" each from'Maharastra,
Bihar and U.P., also received a short course of training of one month's duration.

- T*g trainees. deputed by Director of Bengal com-
pleted their tr-aining _of six months in ' In neesieputed
by the trade obtained short courses of traini of Lac.-

Exhi,bitions - Apart from sending samples to.interested enquiries, the Institute did not
!3ke part in any major exhibition in the-country as a measrire of economy due to the
National Emergency.

Staf -Dr. M. S. Muthana, D ute with
effect from the 30th September 196 Techno-
logy, Kanpur.. Shri Y. Sankaranar after the
work of the Director and continued in that c report.

Dr. T. P. S. Teotia joined the Institute as Entomologist on 18th October 1962.

-. - Sri S..C.. Sen Gupt_a, M.Sc., Senior Scientific Officer, le{t for the United Kingdom for
higher training under colombo Plan, at St. Andrews university for one year.

The staff position in the Chemistry Division is extremely acute. Out of a total of
25 posts of Research Assistants in the Division, 16 posts are iracant.

Further details regarding the staff will be found in Appendix G.

-Meeting of . -Entomology Reseqrch Sub-committee-In pursuance of a recommendation
made by the Advisory Board of the Indian
March 1962, and later accepted by the Gove
Sub-committee, which was constituted to
Division and the membership of which was
Advisory Board held on 21st and 22nd Decem

I the me ent,P not att but6 mittee. tteee and progress so far made against each item and
recorded its observations. The Sub-committei also drew out a programme of research
work to be continued and indicated priorities.

Staff Clwb -The Staff Club continued its activities as usual.

^ A swing and a rocking_ chair wer,e added to the Childrens' Park through the munificence
of a donation by Dr. S. v. Puntambekar, ex-Director of this rnstitute.



ENTOMOLOGY DIVISION

(Dr. T. P. S. Teotia, Entomologist)

I - GDNDRAL

In Progress was d .durin on all the research items
under bolh at the oratory, 'and at the Regional Field
Resear work on ph studies fied in the later part of the
year.

55 kg. of Moghania macrophylla seeds were collected from_ plantation and distributed
to varioui Institutions and State Forest Departments for further propagation.

Staff - Sri R. Vishwanathan joined as Insect Physiologist in February 1963.. Two
Senior -R.esearch Assistants, two Research Assistants and three Laboratory Assistants

ioined during the period under report. Four existing Research Assistants were promoted
as Senior Research Assistants.

Season - The weather conditions for all the
As anticipated, Baisahhi 196l-62 was a bumper
1962 crop. Baisakhi crop 1962-63 is exfected
of sticklac and hence lack of incentive to the cul
crop was satisfactory and Aghani 1962-63 crop was also a good one.

The predator infestation was ratlier severe in Katki 1962 and Aghani 1962-63 ctops'

IIA_RESEARCH AND INVESTIGATIONS

1. Lec CurrrverroN SrunrBs oN Palas (Butea monosperma)

(i) Data on large-scale lac cul,tiuation on palas

The experiment was continued at Kun 20,000
tions and itemwise cost are given in Table I It will
a total expenditure of Rs. +,129'61 nP., a teve ,089'90
loss, despile a total yield of sticklac amounting to 8,492'75 kg., is attributed to a large fall
in the piices of lac lnd also to the fact that the sale of broodlac, yhigh fetches a better
price tlian scraped lac, could not be made, there being no demand for it.

(ii) Euolution oJ a s+titable cultiz.tation practice Jor palas at Kundri
(a) Criticat, experiment - The experiment was continued for t1le fourth year in suc-

cession on 2,500 trees with the folowing 5 treatments having 100 trees in each treatment
(the 5th treatment having been added in Oetober 1961).

A - Heavy inoculation in October/November followed by complete hawesting in
April (next year).

B -Heavy 
inoculation,in October/November, partial cropping in April (as ari) and

complete harvesting (after one year) in October/November.
, C Medium light inoculation in October/November, partial hawesting in June/

July and cbmplete harvesting in October/November (after one year).

D - Light inoculation in October/November and complete harvesting in October/
November next year.

E - Light inoculation in October/November after partial defoliation and complete
harvesting in October/November (after one year).



Per-tree average yield of broodlac from c and D was 2.40 kg. each, from E 2.29 kg.and from B l'75 t<i: -tne 
ratio of brood used.to trood yiera oi". r:20.5 (D), 1:19.6 (E),l:70.2 (C), and l:3.7 (B).

Yie
and A. descending order as follows: D, C, E, B
inoculat another grop if,,for instance, they were

cally be arvested in April 1963, A may thioreti-

" Details are shown in Table II (App. A).

fr"r* ght inoculation in October/November and complete

has be t"?:rTt:t}#;.operation 
in between lrreatmeni n)

ab ,:gH'fi:ilLt?1.",b'1,:'itXT*H i..ff"ilH3kg . per tree. Ratio of b.o;a-";;J';; treatmentD

2. Lec Curuverrolr Sruorps oN Ber (Zizyphus mauritiana)
(1) Proper time of haruesting and determination of optimum density of larxal settlemenl

Jor ber in Baisakhi crop

The experiment was irritiated in 1960-61 and continued for the third season with thefollowing 9 treatments:

A _ Ari_cutting in April with I N brood rate.
B- ,, ,, ,, N' C- ,, ,, ,, 2ND- ,, MaY ,, + N ,,
F
;-
c - H"r""rting at #atu.ity -iJn N i.ood ,at"H- ,, ,, ,, N ,,I - " ,, ,, 2N

H, E, D, I, F, C, G, B, A.
rnoqulation f.q Baisakhi 1962-63 was carried out in october 1962 and, phunki wasremoved in November 1962.

(11) optimum 
^'?r{r:::;i.::::{"'":{:.;; :;::::::. 1e61 seas.n,

+.pgtJ,.$ N (leatment A),.N (normal) n;, ana-i Uated 12 times with I tree per'treaiment, i.e of 36 trees.



fnoculation was carried out in June 1962 and the crop harvested in October 1962.

The crop data for Katki 1962 are giv-en in Table !V ( pP.-_A) The maximum brood was

oUtnitr"a from Normal brood rate,lollorvedby 2 N and ] N, u,ith little difference in these

t;;; brood yield. But the brood to brood ratio and brood to f ield.(scraped lac).ratio
for 4 N, N and 2 N rvere found to be in the descending order, indicating the superiority
for f N brood rate over others.

(i11) Studies on, pru'ning time for ber for Katki crop

as pruned in FebruarY, MaY'
ectively), rvith 1 tree under

:1 i' if"" Tl;f 
"9"'3'f ",tHf#in October 1962.

Data on shoot measurement at the time of inoculation and yield oI Kathi 1962 crop

are recorded in Tables V and VI (App. A).

It rvill be seen that pruning in May (Treatment B) gave the- best results in respect of
the gror,vth of primaries ind secondaries, yield and brood to yield ratio.

3. Lec CulrrvertoN SruprBs oN Kusum (Schleichera oleosa)

E'oolution of a cultiuation practice /oz kusum

The experiment rvas started in June-July 1961 with the following treatments:

A, Rest for 1 year-Inoculation in June-July, allowed_ self-inoculation in January-
February, complete harvesting in June-July (2-coup6 system)'

A, Rest for 1 year - Inoculation in January-Febna-ry, allowed self-inoculation in June-

B, Rest for 21,ears-i;11;i;,?'i"|;"iil::r'J'1,1"u1'n:T':"1'"-H:iltlil"i:t;n:'J]:
February, complete harvesting in June-July (3-coup6 system).

B, Rest for 2 years - Inoculation, in J_anuary-February, allorved self-inoculation in June-
July, completJharvesiing in January-February (3-coup6 system)'

C (Control)Rest for
'1$ years 

-Complete 
harvesting six months alter inoculation (4-coup6 system)'

There r,vere in all 14 coup6s, 4 for A (2x2, i.e. A1 & AJ, .6 for B (] x-2, i e-' pt { Bt):
and 4 for C. The brood or.d^ *'".: 1 ft. oi brood for IZlttt. of. inoculable length for C and

1 ft. of brood for 30 ft. of inoculable length for A and B.

Each coup6 contained 15 trees.

Coup6s A1 I, 81 I and C I rvere inoculated in July tf0tlQ I rvas harvested in February
1962; rvnile Ai f u"a B, I rvere left for self-inoculation in Februar\, 1962 and harvested in

July 1962.

Coup6s AzI,Bz I and C II r,tere inoculated in February 19_62; C II was harvested in

J1;y 1962; while'Ar'I and B, I were left for self-inoculation in July 1962 and harvested in
February 1963.

Results are shorvn in Table VII (App' A)'

The maximum ratio of brood to yield of scraped lac u'as obtained from B treatment
rn Jetkzui 1962 crop and from A treatment in Aghani 1962-63 crop.

Coup6sAlII,BrIIandCIIr,vereinoculatedin-Jul1'1962;Clllwasharvestedin
February tSO3'; wnitd A, II and B, II rvere left for self-inoculation in Februarl' 1963 and

rvill be harvested in July 1963.

Coup6s A2 II, Bz II and C IV l'ere inoculated in Februarl'1963'



4. GnowrNc or LaG-,Hosrs Uxnnn Busn eouuTroNs
ed bushes carrying l! year old shoots were inoculated

i"'Tl'r::li-122tur!,"'#iJT,t'f :J,'."1t1.T;,',*#
(scraped lac).

Forty bushes were inoculated with 10 kg. husmi brood for Jethui 1963 crop. Mortalityis estimated about 40-50 per cent.

crty trained bushes of this tedr;,{{Ti,!,Lff?-Bf:itlt,J 
7)o

Forty bushes were inoculated with 7'600 kg. ber broocllac 1or Baisakhi 1962-63 crop.The crop is progressing satisfactorily.
(11i) M oghania macrophylla
(a) Spacing trials on Moghania macrophylla
Three spacings. ^^^^.:--^r--\tried-sinl! i'9;6:??.' spectivelv), are being

were 3 x8 : 24 plo 8 replications' There

:O; x:O;'*it n Zbei'i Each plot measured

Developmental data of. thrc l]a1ts at the time of inoculation in February 1963 for
Jethwi 1963 crop are given in TaLle VIII (App. A).

and C have sho:rvn similar results in respect of height of the plants andof shoots but taking all the plants into consid.etrTio.r, C 
"pp'".rr-to l"

(b) Plantation technique of raising M. macrophylla
This experiment is in progress since 1961.
The following treatments are being tried:

A - Dir.ect sowing in May with 2 seeds per pit.B_
c - 

'r', 'r', 
l#" 

',t, t, 'r', 'r',

D- t, tt ,, 3 ,, ,,
E - Transplanting 1 plant (per pit) of March seedlings.
F - ,, 2 plants ,, ,,. ,,
G - ,, 1 plant ,, April .

H - ,, 2 plants ,, ,,I 
- ,, 1 plant ,, ,,

J - ,, 2 plants ,, ,,Eac g.repli s; that is, there a ts, each'20'xl8' 
iits. ""t t "r-i""rr-iria d btock

fn'r-l s were n July rsoi:- h" in July

Data on-'shoot measurement.at the time of inoculation and crop yield for Aghani1962-63 are recorded in Tabies fX ""J-X (App. Ai. 
--

rt will be seen that treatment F is the most promising, followed. by G and H.
(c) Efect of nitrogen, lhosphorus and. t'otassium on. the y;aa o1 hc onM. macrophylla
The experiment was laid out In 1962 on 640 bushes rvith a view to increase the lzjgldof lac by applying diffetent fertilizers individuall5,;;dl" ;;;nation. l



The following 8 treatments, with 20 bushes in each treatment, are being replicated 4
times in randomized block design layout.

A -No fertilizer (control) E -N + P
B - Nitrogen (N) alone F -N + K
C 

-Phosphorus 
(P) alone G -P + K

D-Potassium (K) alone H-N+P+K
fn treatments B to H, ammonium sulphate (for nitrogen) and muriate of potash (for

potassium) were each applied at the rate of 15 gm. per bush, i.e. 27 kg. per acre and super

ihosphate (for phosphoius) at the rate of 30 gm. per bush, i.e. 54 kg. per acre'

The inoculation was carried ne year old bushes. Fertilizers were
applied in a ring round the bush fti removal. 20-25 pet cent p_redator

diinage was eslimated during Spurious emergence was observed
on some of the plants irrespect atments.

The crop data and chemical analysis Lor Aghani 1962-63 are given in Table XI (App. A).

Combination of all the three fertilizers (Treatment H) has shown the best result in
respect of per-tree yield of scraped lac (130 gm.) and brood to yield ratio (1: a'0).

(d) Efect of ilffirent leaels of nitrogen on the grouth o/ M. macrophylla bwshes

The experiment was laid out in randomized block design in 7962 on 640 bushes with
the following 5 treatments replicated 8 times, and with 16 bushes in each treatment:

A - No ammonium sulphate (control)
B - 10 kg. ammonium sulphate per acre

C -20 kg. ,,
D-30 kg. ,,
E-40 kg. ,,

,,

pits in Jdy 1962 and ammonium

,,

The nursery raised seedlings were transplanted in
sulphate applied after trarrsplantation.

Results of shoot study are recorded in Table XII (App. A).

Application of 40 kg. ammonium sulphate per acre (Treatmelt E) has s\own the best
resulti in respect of aveiage height of plants, average number of shoots and total length
of shoots.

5. Frunruc our ALTERNATTvE Hosrs FoR tna Kusmi Srnaru oF LAc INsBct eNl
CoNnucrrrc CurrrverroN ExprnrMBNTS oN THEM

being conducted on A. luciila, O. oojeinensfs (Syn. O. dalbergi-oides) and
Fic inoculating them with husmi broodlac and alternating the resultant crops
bet trees and the hosts under trial.

A.lucida and O. oojeinensis were inoculated with K (Prog. KxA.l.) brood and husmi
brood respectively, for Jethui 1962 ctop. In the following Aghgni 196?-63 -ctop,.husum
trees were inoculited with the resultant progeny, namely, A.l. (Prog. KxA.l.xK) brood
and O. oojeinensis. (Prog. K) brood. The crop data are shown in Table XIII (App. A).
The results on A. lor,cida are in conformity with those of the last year.

The resultant broods Irom Aghani 1962-63 have been inoculated on A. lucida and.
O. oojeinensis, respectively, for Jethwi 1963,besides inoculatingFicus cunia with husmibrood.

6. Sunvpv or Lec Insnct ENrurns AND THEIR Penesrrps

Agathis sp., reported last year as a new internal parasite of Holcocera pulaerea,.was
identilied at the Britistr Museum (N.H.), London, as Agathis coryphe Nixon (Braconidae).
No new enemies and their parasites were encountered during the year



7. BrorocrcAl CoNrRoL op Lec Irsrcr ENBlrrrs

(i) Life-history stud.ies and, d,eueloping breeding techniques

(a) Apantel,es fakhrul.hajiae Mahd.
Nine cages were started which gave 10 males and 3 females. Progeny of these insects

and^ those collected from the field consisted mostly of males and hence further breeding
could not be done.

At crop maturity, the field parasitization of this insect varied from 11-19 per cent. Higher
parasitization was found in Aghani and Kathi crops than in Jethui and Baisaklti crops.

(b) Brachymeria tachardiae Cam.
Biology and life-history of this pupal parasite of E. amabilis and H. puluerea have been

completed. The studies were made on the alternative host Corcyra cephitonica Staint under
laboratory conditions.

The egg to adult stage was completed, on an average, in 16.3 days (variation 1.1-19 days)
at mean average laboratory temperature 25.5"C. and in 11.6 days (variation 10-13 days)
at controlled temperature 27"C. The data are given in Table XIV (App. A).

Studies on longevity of the adult parasites showed that, on an average, females lived
for 38.2 days (variation 8-115 days) and males for 27.2 da7,s (variation 2-68 days) on moist
raisins. The data are recorded in Table XV (App. A).

(c) Elasm,us ctraripennis (cam.)

The biology and life-history studies of this external parasite ol E. amabilis rvere re-
started during 1962 and the parasite could be bred for seven generations continuousl5r.

The present technique involves the following operations. Healthy host larvae are
selected and provided with crushed lac, which is used up in spinning a cocoon. These
cocoons are offered to the field collected adult parasites (which are kept in 50 mm. Petri-
dishes and fed on moistened and opened raisins) and allowed one day's contact between the
host and the parasite. The parasitized hosts are then collected and stocked for development
of the parasites.

Seven generations could be bred in the laboratorl' during the period September 1962
to April 1963. Females and males took almost equal time to develop into adults from egg.
The duration increased as the atmospheric temperatures lowered. The average duration of
life-cycle and its range during the seven generations were, 19.7 days and 11-34 days for
females and 19.5 days and 11-33 days for male, respectively. The data are recorded in
Table XVI (App. A).

(d) Mass-rearing of Bracon greeni Ashm.
A small culture was maintained depending on the availability of the hosts, both natural

and alternate.
Work suffered due to unavailability of the larvae of alternate host, Etiella zinchenella,

at all times.

(e) Mass-rearing of Apanteles tachardiae
Work suffered due to breakdown of the air-conditioning machine for long periods.
Thirteen generations (XXX-XLII) were bred in 113 cages by offering 2,01,700 host

larvae to 1,894 gravid females which had been mated with 2,141 males. The average
parasitization was 55.1 per cent. A total of 1,14,435 parasites (70,821 males and +3,61+
females) emerged, of which 9,200 parasites (4,600 males and 4,600 females) were released
in Aghani 1962-63 crop in September 1962.

Though the total figures of the parasites reared during the year were quite high, the
day-to-day emergence of adult parasites was not much and quite a large number of them



were dead soon after efnergence, so that sufficient numbers were rrot available at the time
of periodical releases.

(11) Large-scale liberation o/ Apanteles tachardiae

f ethui 1962 and Aghani 1962-63 crops were raised in the Biological Control Field areas.

er rl.ilJ-r^lo* i,Oob'*"r"r "r,d ^r equal number of females were released. Estimation
of parasitization is under studY.

(lii\ Incid,ence oJ pred,atozs (E. amabilis and H. pulverea) oa Kusmi strain oJ lac grown

on NI. mactoPhYlla

Till Decemb er 1962, the experiment was being conducted on the following lines:

. Two sets bushes - Set Nos. I and II having 360 and 600 bushes respec-

tively - were it]n Kusmi brood. Set No. I with-360 bushes rvas divided into
4 blocks of 90 Set No. II with 600 bushes were divided into 5 blocks of 120

bushes each, which were further divided into 8 plots of 15 bushes'

In set No. I, pred,ators were collected every 10 days from all the 360 bushes between

,q.oeoil-n".em\erig6Z. In setNo. II, coltecti6n was made from each of the 8-plo-ts with
ii"b;rh;r ili"i.tir" *ith an intervaf of 15 days between August-November 1962. The

data on predator collection are recorded in Table XVII (App' A)'

From February 1963, the experiment has been star 1,200 bushes by-inocu-
lating.fo. Tttiut igOl ciop. Tienty-five s_amples are ed eve-ry fortnight and

"""*"i""a 
ior the pt"t"tt"d of predaiors and the exten done by them'

8. Cnprvrcar CoNrnor or Lec Il,tsBct EuBlrms

Effect of insecticid.at slray resid.u.es on tlw longeaity and ouiposition of Eublemma amabilis
and Holcocera pulverea

ra. f croPs were liberated
lon develoPing lac insects,
25 sprays of dieldrin and
gm. and 0'0016 in Per sq' cm'
im. Maximum longevitY and
e use of 0'5 Per sPray. Data

9. PnvsroroclcAr- STUDIES

(i) Retation of host plant to the Jecundity anil resin secretion eficiency of the rangeeni' q.nd kusmi strains of the lac insect

arted in Katki 1962. Isolated mature female
A alas

\Tfl
u rom

A. farnesiana.
The cells are being studied for resin secretion.

Fourteen hosts have been inoculated for Ba.isahhi 1962-63 crop'

(b) Kwsmi strain-1,000 isolated
lucida and M. macrophylla from Jethw
for resin estimation. The quantity o
three hosts was 28'29 gm., 18'53 gm., and
each from the three hosts were also kept for
are given in Table XX (App. A).



Hundred isolated mature female ceils each ftyn bgr, klcair, kusum.and. M. macrophyllafrom Aghani 1962-63 crop have been coilected. Further it"ai"" are rn progress.

(i1) Studies on the honeyd.eu of the lac insect
A number of single dimensional ascending chromatograms of honeyde.,v lvere runusing the solvent syitems, z-butanol: acetic 'acid: *ri"ia-l, f , S and, 25:6:25. Noproper separation of the amino acids lvas observed.
Some separation of amino acids could be obtained by using the solvent system, phenol:water:3:1. Six amino acid spots could be observed *fr."?rr" strlps were sprayed with0.3 per cent ninhydrin in 95 pef cent ethanol.

Chromatograms were run lvith z-butanol: e

ms for a few dalrs.

was improved by treating the paper strips with 2 N
"i3l1T',lt'x'.,:i':ff :",'J;#:6*i,t:trJ.,U;,Hilf

Honeyde-1 treated for removal of protein and.fatty.material before running the chro-matograms did not sholv any improved separation ivith the above-mentioned solventsystems.

(iii) Comparaliue stttdy of the components of plant sap of major asd minor ltosts
Single-dimensional 

,ascending chromatogra-ms were run with fresh palas sap ustngphenol: water:3: 1 solvent s_vsIem.. sprdof aniline r,yaiog";-phih;i"i. ;;; til5 a.t."_tion of sugars and ninhl'drin lor amino ."r'a, g.r,; ;;ly 'p;;iiJ success.
chromatograms were arso run with a-butanol: acetic acid:water :25:6:25 andn-butanor: ethinol : acetone : water : 5 : 4: 3; t ;;i;;;i .;i;-r;' which also did not givegood separation.

(iv) Comparatiae study,on"the effect of ncajor nwtrients apptied.lo M. macrophylla plantson the deaelopment of lac f,nsect-

^ Moghania rnacrophylla plants raised d il 1962 were
lol.f pots.in_^July ig6Z at[er leaving only The plantsin October 1962 |or Baisahhi 1962-63 -*lttl . ale lac insectsbrood stock for all the plants. 

-The plants were kept covered ivith 80 mesh brass wire netfor protection against enemy infestation. The pt;g;;t*m tttl"""a soon after settlement.
. Ammonium sulphate, supe

sium chloridc applied @ 5 S-.,
are- belng trred separately and i
and replicated 3 times ivith 1

A - No nutrient used - Control.
B 

-Ammonium sulphate for nitrogen (N).
C - Superphosphate for phosphorus (p).
D - Muriate of potash for potassium (K).
E 

-Magnesium chloride for magnesium (Mg).
F - Calcium chloride for calcium (Ca).
G-P+K+MgfCa.
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H-N+K+MgfCa.
I .-N+P+Mgf Ca.

J -N+P+K+Ms.K-N+P+K*Ca.
L-N+P+K*Mg*Ca.
The nutrient solutions were applied round the plants a week before inoculation.

The observations on sex ratio taken at the time of male emergence in February-March
1963 are recorded in Table XXI (App. A).

It was found that the use of Ca (Treatment F), P + K + MC * Ca (Treatment G),
N+K*MS*Ca (Treatment H), and N+P+Mgf Ca (Treatment I) increased the
percentage of males and N (Treatment B) and N + P + K + Ca (Treatment K) increased
the percentage of females.

10. GnNBrrcAL SruDrES oN Lec INsBcr

(i) Mod.e of reproduction in lac insects

The lac insects were reared in family lines on potted Moghani.a macrophylla plants
under cover of 80 mesh wire net sleeve cages. Lac larvae of a family selected for study
rvere isolated by removing the neighbouring oneS. All the male cells were removed from
each family as soon as sex difierentiation !r/as evident. At the time of sexual maturity,
some of the females of a family were impregnated with outside males and the rest developed
as virgins. fn some cases, all the females of a family were developed virgins.

114 virgin and 119 impregnated female lac insects in 5 families and 245 virgins in 10
families in Katki 1962 crop and 30 virgins and 40 impregnated female lac insects in Aghani
1962-63 crop were studied. The impregrrated females of Kathi 1962 produced their progeny
during October 1962'and of Aghani 1962-63 in March 1963. The virgins were observed to
be smaller in size, lived comparatively longer than their impregnated counterparts and
died without producing any progeny.

The studies undertaken so far indicate the absence of efiective parthenogenesis in the
two strains of the lac insect, rvhich is contrary to the earlier findings (aide LL.R.I . Annual
Reports, 1928-29 to l94l-42).

104 virgins and 102 impregnated females in 10 families in Baisahhi 1962-63 and 450
females in 9 families in Jethui 1963 are under study.

(ii) I nterbr eeding exp eriments

Technique, as described under the previous experiment, was adopted.

Crosses betueen rangeeni and kusmi strains - 10 females of Kathi 1962 wete crossed
with males Irom Aghani 1962-63 and aice versa. The \ generation of both is under study.

The results indicate that the two strains can interbreed.

Crosses betaeen Crimson (odinary) and, yellow forms-Four yellow females ol Kathi
1962 were crossed with the crimson males of the same crop. Similarly, 2 crimson females
w.ere crossed with yellow males, 3 yellow females with yellow males and 5 yellow females
were developed virgins.

Both the male and female offsprings of F, generation of crimson and yellow insects
were found to be crimson; those of yellow parents were yellow and the yellow virgins did
not produce any progeny

From the results, therefore, it appears that the yellow variety of lac insect also does
not probably reproduce parthenogenetically, and that the colour may be an iuherited
character with crimson showing dominance over yellow.
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(111) Euolutian, of a better resiu. yielding strain of th,e lac insect by selection

Five 'bold' and five 'small' mature female insects lvere selected from Ba.isakhi 196l-
62 crop and their progeny raised in family lines on potted Mogleania lants
under cover of 80 mesh wire net sleeve cages. Some insects only in were
selected for study, rvhich were isolated from others. In the families of cells,
only the bold male cells were allowed to live and the rest were eliminated.

From the measurements it was observed that the bold female cells measuring 4.56 mm.
in length and 4'62 mm. in width, on an average, produced female progeny measuring
2.99 llnm. in length and 2'9 mm. in width, on an average. Similarly, small females measuring
2.33 mm. in length and 2'30 mm. in width produced female progeny measuring 2.81 mm.
in length and2'72 mm. in width, on an average.

From the data it will be seen that there is very little difference in the size of the pro-
geny of the two types of females and there is not much of an indication that a better risin
yielding strain can be evolved through selective breeding.

At the time of crop maturity of Kathi 1962, the boldest mother cells in each of the five
families in the line of Baisahhi 196l-62 bold mothers lvere selected for raisins the next
generation in Baisakld 1962-63, which is under study.

(iv) Stud.ies on the yellow uariety of lac insect in relatiotr, to host specificity

The study was taken up in July 1962 by inoculating yellow lac insects, collected
Irom Ficus sp. from Delhi, on potted plants of Albizzia lucida, Acacia farnesiana and ber.
The yellow larvae, soon after settlement, started changing their colour to crimson.
Complete larval mortality occurred on A.lucida, whereas onber and A. farnesiana 29.5 and
12.7 per cent respectively, of the larvae survived after the first moult. Of the surviving
larvae, 35 per cent insects on ber and 55 per cent insects on A. farnesiana retained theit
yellow colour till maturity. All cells turning crimson in colour were removed at intervals,
thus allowing the yellow coloured insects only to reach maturity.

The individual mature yellow cells collected from the above hosts in October-November
1962 have, respectively, been inoculated again on potted plants of ber and A. farnesiana.
The Baisahhi t962-63 crop is developing satisfactorily. Both unmated and mated insects
are under study. During Katki 1962, the unmated females had failed to give any
progeny.

(v) Chromosomal cytology of the two strains and, yell,ou variety of lac insect

The chromosome number of the females of both the husmi and ranseeni strains and
of the males of the rangeeni strain has been investigated. In all cases, i aiptoia chromo-
some number of 18 'lvas found. In the studies on the kusmi strain. the usual methods of
fixation and staining were slightly modified by transferring the material to a stain fixative
mixture, Aceto-orcein, maintained at 60"C. for varying periods tp to 12 minutes. The
method was further modified for the ratxgeeni insects by treating the ovarioles with chemi-
cals, such as, resotcinol, phloroglucinol, guiacol and hydroxyquinoline of known concen-
trations, for periods ranging from 2-24 hours at a constant temperature, before transferring
them to the stain fixative mixture, aceto-orcein/N. Hct (9:1 parts) at 60'C. for about
10 minutes. The pretreatment of ovarioles rvith chemicals, particularly phloroglucinol,
helped in getting ? good spreading of the indir.idual cells. Chromosomal cytology of the
yellow variety of lac insects is under investigation.

(vl) Oogenensis anil spermatogenesis of the two strains and, yellow variety of lac insect

Studies on the pattern of sperm formation or spermiogenesis and on meiosis in the
males of the rangeeni strain have been completed. Oogenetic studies of the rangeeni
females have been taken up. For this, the female insects have been collected at regular
intervals and fixed in various fixatives for varying lengths of time.
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X-ray irradiation ol hustni broodlac rvas also done in }une 1962 to determine its effect
on the chromosomes. The broodlac was exposed to 40-80 kilolvatt units for periods rang-
ing from 10 to 25 seconds. The exposed b-rood was inoculated on potted plants and on

ho"st trees in the plantation. When the insect u e cells rvere

examined and their sperms clid not so behaved

normally by giving rjse to an ave allo"ved to
self-inoiulaieilie hl:;t plants. Lat ects (adults) died on all plants and hence the
studies had to be discontinued.

11. EcorocrcAl SruDrES oN LAC IssBcr

Determination of optimum, entilonntental cond.itions for storing the broodlac to d'elait

enxergence of lantae

This experiment was started during February 1963'

1.6 kg. huswm brood in 4-5 day stage of ovules ftorn Agharti. 1962 63 crgP was_ stoleC
in the lab"oratory at 17.5"C. -"".r i"-pJ.atu:e on Sth,February 1963. 17'00 kg. of kwsum

brood. from the same lot n'as also storid at controlled temperature 14'5"C. + 1.

brood at laboratory temperature was observed on 7 -2'1963
stock and 1'00 kg. from controlled temperature stock lr'ere
macrophylla bushes in each case. Thereafter, brood from

controlled temperature stock onlv wai uied to inoculate 10 bushes every day for 15 days,

till 21.2.1963. 
- 

The Jethzli 1963 
-crop 

is progressing satisfactorily.

12. PBsrs op Lec Hosr TnrBs

(i) Holotrichia serrata (Coleoptera: Melolonthidae)

The life-history studies of this important pest of palas were c.ontinued. The data based

on observations on 12 females.in the laboraiory ar-e recorded in Table XXII (App. A).

In the the adults st from mid March till earl1' Jul1z, and

laid eggs fr August. The therefrom developed into-adults from
October on .t oX.y of the Thus the insect passed through only
one life-c)'cle in a year.

In the field, the adults made first appearance ngs tou'ards

January and were found in largest numbeis during From the
io.t'"vio a d,epth of 9 inches in the plantation, it the eggs u'e
from 'February'to 

July, grubs in various stages throughout the ,\ts21, pupae.from-September
to February u"a "aautts" from January to -September. Data are given in Table XXIII
(App.A).

The apparent variation in the time of emergence of adults in the l_al-'oratory and
the field nidy be due to climatic factors resulting in a prolongation of the pupal stage

the field during winter months. The study rs rn progress.

d appear after sunset, and start mat r and th
till agiih disappear. They feed from t of the t
tow le"ai'ing the veins, vhich are also uring se 

-
The peak period of damage"was observed, during l\[ay to July. The grubs feed on tender
roots and humus in the soil around the host.

Eggs from the cells, prepared by the adults, were collected in batches of 3-5. The
freshly 

"laid 
egg is oblong, but gradually becomes round as the development progresses.

(ii) Thiacidas postica \\'alker (Hairl' caterfillar on ber)

Obserr.ations on the inciclence, nature of damage and life-historv \\rere continued. The
larval stages were founC in the field {rom June to September 1962-Joly and August

rn
IN
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being activity. Three generations couid be reared in the laboratorv
from t om field in Augusi 1961. Details of the life-cycle 

".".ft"*"litTable

- ,_T9l."l life-cycle period was found to vary firom 37 to 215 days. Pre-oviposition and
ovrposrtron-periods were found to be 2 and 4--5 days, respectively. - 

Fecundity was found to
be 708, 452 and 318 in the parent, 1st and 2nd generations, respectively.

(1i1) Hairy caterpillar on ghont (No. 2)

The pest appea_red in the field in the larval stage_ in July and August 1962, when theyhes on the under side oi tlie leaves. The larvae feed onthe from the periphery. Early instar larvae feed on thethe at the older leaves as vrell.- As the pest was collected
exa larval instars could not be ascertained but they have

pupated after passing through 8 instars in the laboratory.

(iv) Pagyda traducalis Zell. (Leaf-roller on ghont)
The larvae were found 196 e

the shoots where they roll y. eleaf. The larvae coll-ected mes
bred female moths'failed to lay eggs.

(v) Hypena iconicalis Walker (Caterpillar on M. macrophylla)
The larvae rvere found durilg July to October 1962 - peak period of their activity

being August and September. The larvae made perforations on^the lamina of the leaf.
Larvae collected from field in July emerged as adullts in August.

(vi) Hemithea sp. _(Looper on M. macrophylla) ': -a

(vii) IIairy cqlerpil,lar-on ghont (No. 6)

Larwal stages of this nd in the plantation during October-November 1962.
Y-ou.ng. larvae feed on th er of tend^er leaves but tfie grown ups feed ou the
whole leaf, starting from

reared in the laboratory up to 2nd
o-viposition period, oviposition period
17.-154 eggs per female, respectively.
I (App. A).

(viii) Nephopteryx leucophaella zell (Leaf-biniler on M. macrophylla).
The larvae of this pest consume the soft material of the leaf leaving the veins, whichare then woven together into a nest.

Ten larvae in various stages, collected during October 1962, have completed two
$enerations and the thiid geneiation is in p. ogress.

d singiy hes on the ventral surface of theperiod, fecundity lr,'ere found to be 2-6

)eggs 
pe Details of life-cycle are recorded
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IIB_REGIONAt FIELD RESEARCH STATIONS

1. Juarle (Wnsr Bnxcer)
(1) Inaesti,gations on l,he spuriou's eltrcrgence of .lac larvae

The follorving mixed and cross-inoculations were tried on kwsum as before with the
object of finding out the causes of untimely early emergence of lac larvae and to isolate
such early emerging strain of the insects, if possible.

Treatm,ent

A - Inoculation rvith husum (pure strain) brood.
B - Inoculation lvith ber brood.
C - Inoculation vgith palas brood.
D - Mixed inoculatio5L-, with be.r and ko,.sum broods in equal proportions.

E - Mixed inoculation with Palas a.nd husum broods in equal proportions.

For Jethui 7962 crop,4 trees of treatment D and 1 tree of treatment E were inoculated
wiih the harvested brood of their respective treatments and the rest were inoculated with
ku,sctm brood only, as rangeeni broods s'ere not available at that time. The'crop did not
show early emergence.

Treatment D gave a brood to yield ratio of 1:3'10, treatment E i:3'50 and. therest
of the trees an overall ratio of l:2'13. The crop data are recorded in Table XXVIII
(App. A).

fnoculation was done f.or Aghani 1962-63 and Jeth.ui 1963 crops, partially by harvested
broods and partially by purchased brood. Mild spurious emergence was observed in
Aghani 1962-63 ctop from trees inoculated with kttsum brood (Treatment A).

(ii) (a) Alternativ:e tac hrists Jor kusmi strain

Trials rvere continued on Protionn serratwm,, Dalbergia latifolia, Ficus arnoltiana, palas
and ber with kuswm brood. The resulting broods were either raised contdnuouslv on these
hosts or alternated withhuswrn trees to see their performance as kwsmi hosts and the efiect
of cross-inoculations.

The results of stick examination and crop data are recorded in Tab'les XXIX and XXX
(App. A).

Bez shorved the best results both in Jethwi 1962 and, Aghani 1962-63 crcips in respect
of brood to yield ratio.

(b) Introd.uction of exotic hpsts

Only 50 M. rnacropltylla plants out of 200 transplanted last year are growing well.
The rest died.

(111\ Relatiue ;umportance oJ enemy and, friendly insecls

Nc nerv insects were collected,

2. Derron (Malnve Pnaonsrr)

(1) Response o/ ghont to pruning
The experiment was continued with a vielv to evolve suitable pruning methods both

f.or Katki and Baisakhi crops. The experimental details are as follou's:

Treatments for Katki crop

A - P ning in lst 
"r'eek 

of .D_ecemberlExptoited every yearB -P ning in 2nd rveek of February_,f"
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c - 
Pruning in 2nd week of l{ty\B"ptoited in alternate yearsD - Pruning in Znd week of M"y J"

Treatment for Baisal<hi crop

A - Pruning in 2nd week of April.
B - Pruning in 3rd week of Ma5'.

Under Katki crop, pruning in December (Treatment A) was replaced in 1961 by prun-
ing in November at the time of harvesting and under Baisakhi crop, pruning in November
has been added in 1962 as treatment C. The modification has been introduced with a
view to minimize expenditure on account of pruning as a separate operation.

Shoot measurement studies and crop data indicate that treatment A under Ba'i.sakhi
crop and treatment D under Katki crop showed better results than the other treatments.

Table XXXI (App. A) records the results of shoot measurements made at the time of
crop inoculation of three crops and Table XXXII (App. A) records the crop data of two
crops.

(ii) Determination of the optiruum arnount of brood' requirement for ghont

The experiment lvas corltinued with the object of finding out the effect of difierent
densities of larval settlement on crop production as well as brood preservation in both
Bai.sakhi and Katki uops.

Half-normal (A), normal (B) and double-normal (C) treatments are under trial.
In Baisakhi crop, there is no significant difference in larval and adult mortalities bet-

ween the treatments, though normal brood rate has given higher brood to yield ratio than
the other two treatments.

In Katki crop, there is no significant difierence in the larval mortality in the three
treatments, though double-normal brood rate has shorjvn minimum adult mortality and
maximum brood to yield ratio.

The results of stick examination and crop data are recorded in Tables XXXIII and
xXxIV (App. A).

Baisakhi t962-63 crop is progressing satisfactorily.
' (iii) Ewlwtion of a s+,,itabl,e cultiaat'ion praclice to be folloued for ghont
,.--. The experiment was continued with the object of obtaining arilac and broodlac and
reducing the cost of operation.

Under this experiment, 500 trees have been divided into 5 coup6s. There are 3 treat-
ments, with 10 trees in each treatment and 10 replications.

Treatment

A - Inoculation in October-November with 125 gm. brodd per tree, no harvesting in
June-July and complete harvesting in October-November next year.
There are 2 coup6s under this treatment. with 100 trees in each. to be used in
alternate years.

B - Inoculation in October-November with 250 gm. brood per tree. Dead lac and
excess brood to be removed in June-July and complete harvesting to be done in
October-November next year.' 
There are2 coup6s, with 100 trees in.each, to be used in alternate years.

C - Inoculation in October-November with 600 gm. brood per tree and ari-ctrtting
in April.
There is one coup6 only under this treatment, with 100 trees, to be used every
year by harvesting in April, which will also serve as pruning.
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Baisakhi 1962-63 crop (first inoculation done in November 1962 alter fresh layout)
is progressing satisfactorily.

(iv) Trials on regional, and erotic hosts to f,nd out their suitability to fortifu lac cwl'tiuation
on, ghont

(a) Trials on regional' hosts.

Pal,as, acia leucophloea WtTld), dhobein
(Datbergia sima Bent}il.) were_tried Jor lac
iultivat"ion preserver in the Baisakhi crop
and. brood producer in Katki crop. The ferv available trees of these species found in the

after being duly pruned.
attack and heat mortalitY
I better brood Preservation
shown better results than

palas regarding yield.

Data are recorded in Table XXXV (App. A).

Baisahhi 1962-63 is progressing satisfactorily on Palas and khair and failed on other
hosts before male emergence.

(b) Introdwction of exotic hosts

50 M. macrcphyll,a,40 Samanea sarnlrn (Rain tree), I0 A. tucid.a. and 3 O. oojeinensis
plants are developing satisfactorily.

(v) Relatiue importance of enemy and friendly insects

Some new insects emerged fuom Baisahhi 1962-63 crop on ghont; these will be identified.

(App. A). It will be seen that enemies
crop and two months after in Kathi crop,

mature lac than from mature lac and more
ure lac.

3. Mrnzenun (U.P.)

(1) Stwd,ies on the pru'ning o/ ghont

This experiment is being conducted on the same lines as at Damoh.

April-pruning (Treatment A) has given better brood to yield ratio 
-(scraped

BaisaEhi IS't-'i'crop and February-pruning (Treatment B) in Katki 1962 ctop.
data are given in Table XXXVII (App. A).

(i1) Deternti,nation of the optimum amount of brood. requirement for ghont and palas

This experiment is also being conducted on the same lines as at Damoh'

The crop data cf Baisakhi 196l-62 and Kathi 1962 crops are recorded in Table XXXVIII
(App. A)'

Brood was obtained from t'alas in both the crops. No definite conclusions can be
drawn from the results obtained so far.

Heavy larval mortality on ghont and t'alas was observed a! phunli removal Jrom
Baisahhi i96Z-63 "top. 

ThL perc'entage mortahty observed for A, B and C treatments was;
respectively, 89.00, 92'28 and 93'51 in ghcnt and' 78'01, 84'65 and 89'03 in palas.

(iii) Eaotutiott, of a suitable cultiaation pract'ice to be follaued' for ghont and, palai.

This experiment is also being conducted on the same lines as at Damoh.

Iac) in
Crop

r7



- ligher larval mortality in the three treatments was observed on ghont (93.26%, g39+%
a:rd:99:q1:6,^respectively) than .on palas (73.+t%, 62.s2% ana 38i35%,'respe6iively) iripaisahhi 1962-63 crop at phunhi removal.

(iv) T.rials on _regional and exoti'c hosts to fi,nd, out their suitability to fortifu lac cwltiaa-
tion on ghont

(a) Trials on regional hosts

Ber in 9-6t-62 crop and hhair in Kathi 1962 crop gave the highest brood to
yield -ratio lac, though the yield was insignificant. Some brood'was obtained.
only from atki 7962 crop.
. The data are recorded in Table XXXIX (App. A).

No Baisakhi 1961162 c_rop yas_ obtained from sid,h, ail (M,imosa himalayana) and,
rea-_(Acacia.le.wcopheloea) and no Katki 1962 crop from huchai, khair, reu, katmau-hwli,'hatar,
sid.h and siris (Albizzia Lebbek).

(b) Relatiae irnportance of enemy and, friendty insects

- P.t?. on caging are recorded, in Table XL (App. A). More enemies emerged from
brood collected from outstations than from our owrrfield area.

4. Unrenre (i\t.P.)

(i) Eaolwtion of a cultivation practice /or kusum

The experiment r,vas continued on 210 trees with the foliowing 3 treatments:
A- ,i.e. are

each be
uary- elf-
uary-

The other two used in alternate years for inoculation in June-July,followed by s in January-February and harvesting in 1"".-:;"iy, next year..
. B - Two etwe inoculation, i.e. 3-coup6 system. There are:-. 6 co this 15 trees in each .oop'e. 'rnt." coup6s rvill: ' : be u each atment A.

C -One and a.half-year_rest between pruning and inoculation, i.e. the usua 4-coup6
system. There are 15 trees in eacir .oopE. Each coup6 will be or"J "r sual fbr
one crop every season, without iear.in& for self-inoculation.

Harvesting in all the above-mentioned treatments will also serve as pruning.
I were Ior Jethwi 1962

oup6 C inoculated for,4
and B, in July 1962. A

uary 19

The ratio of brood to yield (scraped lac) obtained from coup6s I + C II
(since two combined_crops lvere obtained each from A, I and B, I separate
crops from C I and C II coup6s in one year) was found in desce-nd

The crop data are recorded in Table XLI (App. A).
rnoculation was carried o_l! i" Jily 1962 in coup6s A, I and B, I and in February

1963 in A1 II, 81 II and C III.
The crops are progressing satisfactorily.
(ii) T.rials on' region'al att'il exotic hosts to f.nd. owt their switability to fortiJy lac cwltiua-

tion on kusum.
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(a) Trials on regional hosts

Dhaba, kairna, kakai, khair (Acacia catechw) and rea (A. lencophloea) wete tried for

Jethui 1.962 crop but none gave any yield.
(b) Introdwction of exotic hosts

M. macrophylla seedlings, raised in nqrsery teds in March t962 and by direct sowing
in pits in July 1962, are developing satisfactorily.

(iii) Relatiue importance of enerny and' friendly insects

Agathis coryphe Nixon (Braconidae), a new internal.parasjte of .H. pwhe-rea, was col-
lected." Two n6w fchneumonids were also collected, which will be identified.

Enemy and. friendly in merging three in Jethwi
crop and tlwo months aiter Aghani crop' - s emerged
ftom Aghani 1962-63 crop. ing are record A)'

III-PLANTATION AT NAMKUM

Genera-l upkeep of the plantation was maintained. Hoeing and weeding were carried
out to keep down the weeds.

ale raising of Moghania, e by sowing. seeds in
ay. Tran"splantin[ of se pr-epared pits.and in
ei pots in ihe -olttt6 of of lac on this bush

and for collection of seeds for distribution to outside parties.

Seedlings of various lac hosts were raised for replacing the dead and diseased ones

in the plant'ation, and for potting for experirr ental studies in the laboratory.

Periodical spraving of insecticides was continued for extermination of insect pests

infesting the plantation.

IV-TRAINING AND ADVI S ORY SDRVICD

Two six-month regular courses in improved methods of lac cultivation were conducted. -1

during the year, n"-"iy, from 1st April t'o 30th September and lst October to 31st March,"
with 29 and 30 trainees, respectively.

In all 59 carrdidates (17 from West Bengal, 13 from -Bj!ar, 10 each from Madhya
Pradesh and Uttar Pradesh, 7 from Development Wing of I'L.C'C., and one each from
MysoreandTripura)weretrainedduringtheyear.

Two short courses of training, each of one month's duration, rvere organized _during the
year in June-July and October-November and three officers, onb each from Mahafastra,'bih"r 

".r"d 
Uttir Pradesh, received the training. One Forest Utilization Officer from Madras

received a fortnight's ad, hoc training.

Lectures on improved methods of lac cultivation were delivered at Forest Guards'
Training Schools at 

^Mahilong and Betla and at Foresters' Training School at Chaibasa.
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CHEMISTRY DIVISI.ON
I-GRADING AND ANALYSIS

1. BrBecs INonx/BrrecrrABrlrrY

On the basis of the re
a photoelectric colorimeter
by the ' Indian' methcd
modified method including
iodine solution were communicated to the Indian Standards Iristitution at the Secretariat
of the ISO/TC-SO. It was learnt that these details have been communicated to member
countries.

Samples are now awaited from the U.S.A. for the proposed new series of Round Robin
tests both by this m_elhqd a-s well as _by the currently used U.S.S.I.A. method, slightly
modified in respect of particle size of the sample to be'fested as agreed to in the lasiISO
meeting.

2- DBTBnUTNATIoN oF THE 'dcE' or LAc

Determination of the ' afb' '1i.e. the state of storage polymerization) of lac has been
a problem bafling the lac industry. Several attempts had been rnade by earlier workers

such as life, flow, percentage of insolubles
on, hizdle;t1 and carbonSzl values with the

success.

It. has,now been found that specific hept--a physical constant'easily determinable
with great accuracy - shoffs' promim of being useful for this purpose.

Specific heat of lac at variou been determined by Bhattacharya
(Indian Lac Re,s.Inst.,Bull. No. 36) ian J. Phys., 32 (1958), 4431. The
latter has reported that the specifie shellac at 70-75"C. is 0.71 and that

erized sample at the same temperature is 0.53. It was con-
heat of seedlac also under the same conditions might show

The specific heats of fresh husmi seedlac were, therefore, determined at various tempe-
ratures Jrom 30d to 72"C.- makipg use of the ap' aratus described by Shrivastava. The resullts
are biou€ht out in Table I (Appi. B). It wai found that the ."-irt" naa tfre nigfrest specific
heat at 70"C. It was also found that both balas and. bez seedlacs. when fresh. had almost the
same specific heat at this temperature. 

-

of a few s.amples of seerlacs of known ages \4,ere then determined (see
Thb ' It wAs found that the slecific heat at 7"0"C. declined rapidly with age
from 0'68 when fresh to about 0'60 after one year, 0.53 after two years, 0.39 after 3 years
and so on up to 0.32 f.or a sample, 13 years cld.
.. ' Atternpts are being made to procure more samples of known ' age ' in order to confirm
how far this change in specific heat could be made use of to assess the ' age ' of the samples.

3. DorBnurNATroN oF fNSoLUBTB Lec RBsrN rr Oro Seuptrs
It is well known that when lac is stored for a long time, especially in unfavourable

weather conditions, it deteriorates and gradually becomes insoluble. It is also known that
when insoluble lac is boiled under leflux in alcohol in the presence of a mineral acid, the lac
goes, back into solution. Advantage was taken of the latter to determine the per cent of
insoluble lac in samples of old lac.
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For these experiments, sulphuric acid was preferred as it does not volatilize during
the refluxing. The optimum amount of the acid required to dissolve 5 gm. of the sample
in 125 c.c. of alcrhol, was found to be 0'6 c.c. or about 1 gm. of concentrated sulphuric acid
diluted with an equal amount of water.

Method.

One set of extraction cartridges was prepared in the usual manner, i.e. extracted with
alcohol, dried and weighed to constant weight. Another set was fi.rst treated with the
alcohol containing the same amount of sulphuric acid as mentioned'above and then extracted;
dried and weighed in the usual manner.

First, the hot alcohol insolubles of the
the first set of cartridges. The experiment
ing 0.6 c.c. of 1: 1 dilite sulphuriiacid) as
lac and carrying out the filtration in the cartridges already washed with acidulated alcohol.

If Wt is the result of determination of hot alcohol insolubles using plain alcohol and
W, the same using acidulated alcohol, W, represents the amount of non-lac impurities in the
sample and W'-W, the amount of insoluble lac. A few typical data for fresh and old
seedlacs are brought out in Table III (App. B).

4. ConnBrerroN oF Querrrv oF LAc, EspBcrenv Coroun;. wrrn Cr-ruarrc CoNDrrroNs
oF THE Anee or Currrvetlolt

.- Experiments_were c-ontinued 4qt-t"g lhe ye1r- under-re_port_to determine the correlationr'
if any, between the quality, especially colour of lac and the climatic conditions of the area
in which it is cultivated. A total of twenty-trvo samples had already been examined for
ttre qua[ties of the seedlac and shel]ac produced f,rom them and reported in the previous
Annual Reports luid,e Annual Report (1960-61), 14 and (1961-62), l4l.

country during
e IV (App. B).
species of hosts

only after some more observations 
an be assessed

rr-rMPRovly^1dT;X'tRBYiU:$+3:UREoFSEEDLAc'

1. Iupnovrn Mpruoo'or LAc \Masmuc

The a of -us um permangan-ate a-s a ' rvashing washing
of sticklac ac ha been described in the earlier Ann (,en"uat,
Report, 19 l-62). eriments which had so far been the tub
method were the year. Sticklac
charged into and given the usual
for one hour ed. After rubbine
permanganate the washing was continued for further'40 minutes. --The 

material was then
discharged through the manhole. The final acjd treatment was carried out in the cement
vat below, and the lac finally washed free from the mineral acid in baskets. It was
confirmed that in barrel washing also, as in tub washing, use of . permanganate results
in the same quality of seedlac as with soda washing and that the yield of seedlac is about
5 per cent higher.

- It has alreadyieen reported that the_ use of borax and caustic soda in place of washing
soda reduces the bleach index of the seedlac produced by about 10 units with the yield oI
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seedlac lower by 4 to 5 per cent. These che
washing barrel, as early experiments were mo
that the quantity of these chemicals required
borax and 0.05 per cent of caustic soda, on t
the quantity required when the washing is c
seedlac was also only 1.5 to 2 per cent less tha
ing using,these_chemicals also resulted in the same lowering of bleach index as in tub washing,
i.e. by about 10 units.

2. UsB or CpnrnrnucE FoR THE DRvTNG or \l'esnBn Lec

I sticklac into seedlac, in the barrel or in the tubs,
the w off the water as much as possible and the lac then
dried or-cover_ed courtyard. The drying may take from
about an hour to several hours or even days depending upon the weather.

When the e this dependance upon weather,
it will be econ possible before subjecting the lac
to any drying pe) centrifuge .would be uleful for
this purpose

found to contain 36.40 per cent of
wat asket-type centrifuge at f,170 r.p.m.
and 20, 30,. . . 180 minutes determined
(ui App. B). It was s e
to nt within ten minut t
It ar, therefore, that c f
able economy in the further drying of the lac by any mechanical means.

The possibility of using a rotary t5,pe of dryer for the further drying is to be investigated.

3. PnBpenarloN oF SHrrrec Brr ALKALT ExrnacrroN Mrrnon
Co tion of dlac bv extraction with aqueous aikalies

have b in the I Report of this Institute. It has been
shown extrac a solution containing sodium carbonate and
sodium sulphite and the extract treated for a short while with a dilute solution of sodium
hydrosulphite and the lac then reclaimed by acidification, etc., under the usual conditions,
the shellac produced has a colour index and hue verl' nearly the same as those of shellac
p. _.oqgg"-q f19ry 

-!he same starting materials by the bhatta method [cf . /.LR. I. Annual Report,
(196r-62), 1s-1 61.

The storage stability of the products wa
had been stored under the usual laboratory co
time to time (aid.e Table VI, App. B). tt is
far), the rnaterial is easily soluble and that i
when fresh. The storage stability obviously

Film properties

The shellac produced by the above method, however, was found to contain 1.05 to 1.25
p-er cent of combined sulphur. As this might have some influence on the properties of the
films obtained from them, these were examined Qtid.e Table VrI, App. B). The film properties
were almost identical,

4. Dnwexrsc on Lec Usrsc ABurous ArxauEs
The possibility of dewaxing lac in the course of the alkali extraction described above

was investigated. Boiling of the alkali extract and allowing it to cool undisturbed resulted
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in a portion of the rvax rising up to the surface and forming a crust at the top, rvhich could
be easity remor.ed. A certain amount of tt'ax still remained suspended in a fine condition

Ilethcds of removing this wax also either by
ith paper pulp as filter-aid or by extraction
(aide Annual, Reports (1960-61), 17 and (1961-
tract is boiled with a small amount of barytes

rvith the bar-vtes to the bottom of the container.
The quantity of bar-ytes required u'as about 80 per cent of the
extrait. Tlie settling rvas iapid and the remaining solut trai oth
easilv. Lac reclaimed {r-om this dervaxed extract 'r,l-as f wa 4y
0.04'per cent. Its solution in alcohol u'as clear. It has also been found that the same lot
of barytes could be used at least twice for this \ rax separation'

5. lhxrxc oF SHELLAC Usrxc Sorr CoxB rN PLACE op Cnencoar

The possibility of using soft coke in place of charcoal for converting seedlac into shellac
b]' tlre conventiorial bhaiti process v'as investigated as the {ormer is l_y^much
cheuper. For this purpose, the conventional bhatta (oven) had to be dified in
ordei to provide foi passage of air through the coke, for its complete burning.
A{ter a series of experiments, the process was standardized. The properties of shellac
obtained from the same seedlacs using either fuels are brought out r'n Ta,ble VIII (App. B).

It u'ill be seen that soft coke can be successfully used for this purpose thus efiecting an
economy of about Rs. 5.40 per cluintal of seedlac, i,e. Rs. 2.00 per maund.

6. EcoNourc UTILIZATIoN oF THE BY-PRoDucrs

(a) Recoaery of lac from, molamma

The technique of alkali extraction using sodium carbonate, sodium sulphite, sodium
hydrosulphite was used for the extraction of the lac resin from diff_erent samples of molamma
pioduced in our experimental lac lactor1r, as s'ell as from lamples obtained from outside.
The yield of lac resin lvas 85 to 9C per cent of the hot alcohol solubles in the samples. The
colour index of the extracted resin tt'as in the range of 26 to 32.

(b) Recovery of wax lost dotring the processing of sticklac into seedlac.

Lac r,vax is a valuable product lost in substantial quantities during the washing of sticklac
into seedlac. The possibilitlz o1 t..oo'.ring as Snuch of this rvax as possible was investigated.
As a first step, the wax contents of the materials obtained during the processing of sticklac
into seedlac r.vere determined. The results are indicated in Table IX (App. B).

It rviil be seen that rvhereas sticklac originally contained 4'67 per cent of wax, seedlac
obtained from it in an yield of about 70 per cent had 4'78 per cent and molamn'ta and other
by-products (yield,7'/"i 8.04 per- cent s'ai. These would aicount for about 3'91 per cent of
the-rvax in sticklac. ' Approiimately 0.76 per cent of lac wax is thus being lost during the
processing of sticklac into seedlac lvhich means about 325 tonnes from this country's annual
estimated output of 43,000 tonnes of sticklac. Attempts are, therefore, very much worth-
u'hile to recover as much of this \\rax, as possible.

It has already been shorvn luid.e I.L.R.I. Annual Relort (1959-60), 511 that the crude
material obtaincd by the precipitation of lac factory wash water with dilute sulphuric acid
contains about 10 to 12 per cent of wax on dr5t ry.1*6,. Experiments were, therefore, taken
up to extract this lvax by the usual solvent, hexane. Extraction was carried out in a soxhlet

. apparatus. Practically all the rvax contained in the sample could be extracted. Alternately,
the rvax could also be extracted with the use of white spirit (mineral turpentine) at a tempe-
rature of about 90'C. The f ield u'as 80 to 85 per cent of the wax content of the sample.
The wax obtained was fairly hard and brittle and had a melting point of 85'C. The product
obtained with mineral turpentine was comparatively darker. Both could be furtherhardened



by ' oxidation', that is bv maintaining in a thin layer at 120?C. for 24 hours. Large-scale
collection of the crude d1-e as rvell as ertraction of 'u'ax therefrom are being attempted.

If this could be organized, it is estimated that it lvould be possible to recover at the rate
of 6 kg. of wax per tonne of sticklac washed or about 258,000 kg. from the 43,000 tonnes of
sticklac processed in this countrlr annuallv valued at about 12.9 lakhs of rupees @ Rs. 5 per kg.

Attempts tvere also made to extract the rvax b)t the soh'ent extraction of. mol,amma.
It was found that at the temperature of extraction, the lac resin in tnolamur,a softened and
formed a lump so that ertraition of rvavrvas incomplete. \Yhen, horvever, the m,alanuna
was mixed with an equal weight of the precipitated crude dye, the rvax of both could be
extracted to the extent of about 90 per cent.

7. BrBecnBD I,AC

(i) Chemistry of bleaching

(a) Mention was made in the iast Antcwal Report of the action of bleach liquor (sodium
hypochlorite) on aleuritic acid, the chief constituent acid of lac. Ccntintring the study,
the action of bleach liquor cn the aldeh1'dic acid, another majol acid present in lac, under
conditions identical rvith those of bleaching of lac rvas investigated. The aldehlrdic acid u'as
prepared according to the method described b]'Sengupta l.J. sci. indusl'. Res., 14B (1955),
86]. The acid, on dissoh'ing in sodium carbonate and precipitating v'ith mineral (sulphuric)
acid, rvas found to separate into trvo fractions, the insoluble and the soluble, the latter
havir'g higher acid and hJtdrox.r'l t'alttes, The same behaviour rvas noticed on treatment
with bleach liquor, except that the propoltion of the fraction r-emaining in the solution was
higher. A certain amount of chlorine rvas founcl to have been taken up by the acid and
ttr6 iodine \ralue was a little Tower (tide Table X, App.B). This drop inlodine value, hor,v-
ever, does not account for ali the chlorine entering. It ma-1t, ther-efore, be inferred that
the rest of the chlorine enters through substitution. Carbonvl r.alue of the resin practically
disappeared on dissolution in sodium carbonate and precipitation.

A surprising obserr.ation $'as that the aldeh):dic acid prepared gave a very low carbonyl
value. The aldehydic acid, prepared according to the procedure recommended b1. (2rrr115
(XIVth International Congress of Pure & Applied Chem., Zurich,1955), also gave a carborry,l
value of only 17'0. A pure sample of the aldehj,dic acid should have a carbonyl value of
about 200, the same as its acid value. On this basis, the purity of the prepared acid works
out to be only 8'5 per cent. The 2:4 dinitrophenJ'l hJ'drazone of the acid rvas also obtained
in a yield corresponding to only about 8 pcr-cent alcleh;-ciic acid, thus confirming the figure
for purity rvorked out through carbonyl r.alue.

(b) The action of blcach liquor on ervthrolaccin, the r,vater-insoluble colouring matter
present in lac, rvould also be of interest in the studl' of the chemistryof bleaching. Attempts
were, therefore, made to isolate the d1'e by the process employed blr Tschirci and Farner
(Arch. d'. Pharm.,35, 1899 and Dlss. Bern, 1899). The dl.e, horvever, could not be obtained
in a crystalline form and a certain amount of resin u'as ahvays found admixed rvith it.

Attempts to isolate the dye using other methods u'ere therefore tried. It has been
claimed by Wright lPaint Manuf ., 19 (19+9t), 153 that er1'throlaccin cr]/stallizes outwhen the
ether extract of lac is allorn'ed to stand for a sufficienth,' lone time. However. no crvstals
were noticed even when the extract was kept for 4 monlhs. "The studv is being continued.

(ii) Stabilizers for bleaclted, lac

Lead thiosulphate rvas found to rvork as an efhcient stabilizer for bleached lac [cf. Annual .
Repofi (1961-62), 171. The suitability of organo-tin salts as stabilizers for bleached lac
similar to their use in polyvinyl chloride, '*'as next investigated. The three salts examined
were dibutyl-tin-maleate, dibutyl-tin-dr'non1'l-rn"1."1. and dibutyl-tin-dilaurate. These
salts tvere mixed with bleached lac rvashed free from acid, in different proportions, from
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0'25 to 2 per cent, by grinding in a ball-mill for half an hour. Some improvement in life
under heat was noticed (cf. Tabie XI, App. B). I{owever, these tin salts were no better thair
lead thiosulphate except that they are free from lead.

(ii|'l Prefaro.tion of chlorine-free bleached lac

It is well knolvn that it is the chlorine that enters the lac resin molecule when bleached
with sodium hypochlorite and brings about the deterioration in some of the desirable pro-
perties of the bleached lac. Attempts were, therefore, made to prepare chlorine-free bleached
lac by using chlorine-less oxidizing agents. Gaseous oxlrgen was bubbled through a solution
of lac or hydrolysed lac in alcohol or sodiurn carbonate under different pH and temperature
and in the presence of various catalSrst5. No bleaching was observed under any condition.
Other oxidizing agents investigated were hydrogen peroxide (with or without catalyst),
benzoyl peroxide, sodium perborate and nitric acid. The bleaching was negligible in all
cases except with nitric acid which produced a somewhat less coloured sticky material.

(iv) Rapid. m,etkod, of bl.eaching of lac

An alternative method of bleaching of lac resin was described in the previous Annual,
Report, in which the lac was blqached with sodium hypochlorite while in the form of a'fine
suspension obtained by treating a sodium carbonate extract of the resinwith sodium chloridq,
It was shown that bleached lac thusproduced compared favourably with bleachedlacobtain-
ed by the conventional method in respect of colour and Was superior to the latter being
free flolving and of better texture andlower chlorine conterrt fvid,e I[.R.I . Annual, Report
(1e61-62) 181.

Samples prepared had been stored under the iaboratory conditions for the determination
of their storage stabiiity. Thev, after 12 months so far, still retain tl-reir free flowing conciition
and texture, har.e rrot changed in cdlour and are still soluble in alcohol. They are apparently
somewhat superior to conventional bleached lac in these respects.

The film properties of these bleachedlacs were also compared with those of the conven-
tional bleached lac. It was seen that there was hardlv anv'difierence between the film
properties of the two varieties except, perhaps, for a sligtft inferiority in respect of blush-
resistance, in the case of the rapidly bleached sample.

Bleached, tac pilot ptant

Experiments on the pilot plant were continued. After making some modifications in
the plant and in the process of manufacture, it was possible'to use the plant to produce
bleached lac of good colour and desirable'keeping qiralities. Several batches of bleached
lacs both by the ordinary as rvell as by the ' rapid ' methcd, were prepared,' The following
modifications were made in the plant for better and smooth working:

(a) The size of the rotary strainer was increased to 1.5 times the ciriginal. This is 4ow
found to work very satisfactorily. The present dimensioni of the strainer are 65.0 cm. (26
inches) long and 40.0 cm. (16 inches) in diameter. The strairrer moves at a speed bf 20 r.p.m.

(b) The stainless steel manhole cover of the rotary washcr was replaced by a long zip
fastener fitted to the cloth. This has not only made the operation of opening and closing
the washer simpler but also saves a lot of time and trouble during discharge of the materials
from the rvasher.

The following improvements are ,till necessary in our plant:
1. The stainless steel body of the seedlac extractor often gives way at the welded joint

even while working with steam almost at atmospheric pressure. This is being checked.
2. The epoxy lining of the bleaching tank has chipped off at several places. While

some have been repaired, nel ones are continually appearing. Epoxy lining is perhaps not
entirel5z satisfactory for steel for this purpose.
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Experiments are being continued to investigate the pos3ibility of using alternate mate-
rials of construction for the bleaching and precipitation tanks.

III-FUNDAMENTAL RE SDARCH

1. CoNsrrrurroNAl Srunrns - SBpenerron AND Sruly oF THE CoMporqnrqrs oF
Fnecrron V

The separation of lac into five fractions by temperature phase separation from dry
acetone solution and the preliminary studies of Fraction V, the fraction left in acetone
solution at -11"C., had alreadybeen reportedlaide I.L.R.I- Annual,Report (196L-62),18-191.
ft was shown that this fraction is only partly soluble in.ether and that a non-acidic fraction
eould be isolated from its ether extract. This neutral fraction was further studied.

This product was completely soluble in alcohols, ketones, acids and ether and partly in
toluene, benzene and petroleum ether. The acid value was 3'4, saponification value 160,
hydroxyl vahte 162, iodine value 3.9, and molecular weight (by Rast's method in camphor)
338. On ultimate analysis, carbon content was found to be 74.8 per cent and hydrogen
10.9 per cent; oxygen, by difierence, was 14.3 per cent. The empirical formula works out
to C* HrrO, which also would appear to be the molecular formula because of the excellent
4greement with the observed data as indicated below:

Ckernical, constants of neutral, fraction
Mol.wt. C% H% A.V: S.V.

3.+ 160

0.0 16+

Hydroxyl
value
t62

t6+'

I.V.

3.9Determined 338 7+'8 10'9-
As per formula

CnlfrrOr 337 7+'78 10'91
for'one ester group for one hydroxyl

The saponification and hydroxyl values would indicate the presence of only one ester
and one free hydroxyl group in the molecule (of molecular weight 337). Consequently the
product is likely to be a lactone with one free hydroxyl group.

The study is being continued to elucidate its constitution and confirm it by synthesis.

2. DrrnpnBrvrrAl THERMAL ANALysrs

The object of this method is to study the structural changes occurring in slrellac and
its constituent acids when heated. The main principle of this technique is to measure
the heat changes in consequence to any physical or chemical changes like. dehydration,
transition from one crystalline stage to another, etc.

During the assembly of the i:pparatus, several dificulties were encountered; the tempe-
rature of the cell could not be measured by Potentiometer through Pt.-Pt. Rh. 10 per cent
thermocouple as a low-resistance galvanometer of about 30-40 ohms resistance to measure
the chang€s in e.m.f. was not available. A microammeter was tried but this also did not
work satisfactorily because, slight difierence in millivolts on the lower side were always
observed when compared with the standard voltage-temperature chart in (Pt.-Pt. Rh. 10%)
thermocouple systems. Hence, the cell was modified slightly like Bourchardt's and tempe-
rature measured by ordinary thermometer. The cell is being calibrated in terms of known
heat of reaction of CuSOa, 5H2O.

IV-MODIFICATIONS AND USES

1. MolrrrcerloN oF Lac wrtrr DrrsocveNerBs

In the Annual, Report for 196l-62 (uid,e page 27-28), it was reported that dewaxed lemon
shellac was treated with varying amounts (l to 60/r) of toluene diisocyanate (Suprasec C).
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ft rvas also reported that the lac modified s'ith up to 5 per cent Suprasec C v'as Soluble in
alcohol, u'hereas rn'ith 6 per cent of the reagent, only partial solubility r,vas observed. The
physical ancl chemical constants of the moclified lac, have torv bccn detcrrnined.

(a) Physical properties and' chemical cottstattts

The softening and melting points of these rnodified lacs lvere found to increase gradually
with increase in diisocyanate proportion. It u'as observed that rvhereas the parent lac had
softening and melting points of 73" and 79"C., in the lac treated t'ith 5 per cent diisocyanate
tlrese had been raised to 88'and 95'C. and that in the lac lvith 6 per cent, to 93" and 702"C.
respectively. The acid, saponification and hydroxl'l values of these resins r,vere also.deter-
mined. There tvas a slight drop in tl're acid value froir 76.99 to 65'63 whereas the saponi-
fication value was more or less unchanged at about 230. Holt,ever, there rvas a gradual
drop e from 250'6 for the parent lac, the
r,r'ith te. The significant increase in s mel
the d are conclusive er.idence that the ad r
h1.drox5,l groups of lac forming urethane t1'pe compounds'

The phvsical and chemical constants of the various modifications are brought out in
Table XiI iApp. B).

(b'1 Filno frol>erties
To study the film properties, varnishes wcre prepared by reacting dewaxed lac in dry

acetone solution u'ith 3, 4 and 5 per cent diisocvanatc respectivell, and dissolving the resulting
mass, after allor,ving to stand overnight, in methr'lated spirit to produce 20 per cent solution.
These varnishes rvere used to produce filnrs on glass and tin pannels by flowing. The var-
nished panels rvere dried at20" a 1'C. and aged for 7 da-vs before testing.

\\rhen the glass panels rvere kept dipped in rvater at room temperature, faint blush rvas
noticed in the film after 1j hours immersion in the case of isoclrznale treated lacs, whereas
the parent lac film blushed in about ] hour. AIl the treated lac films recovered completely
',vhen removed after 24 hours immersion, but the reco\rer)/ of the parent lac film \4/as not so

complete.
Scratch hardness was found to increase s'ith increasing amounts of the isocyanate.

Thc control lac film had a hardness of about 600 gm. and the 5 per cent isocyanate treated
lac film a hardness of more than 2,000 gm. There s'as thus considerable improvement in the
hardness of the film by modification of lac s'ith diisoc5'ana1s.

Elasticit-v, on the other hand, was poorer in the case of the films of treated lacs.

\\reather resistance of these films rvas studied by exposing a set of u'ooden panels
polished rvith these varrrishes and aged for 7 da5,s, on a stand on the roof of the laboratory.
Their gloss ut 4 months' exposure. The control panel
its gloss by d as if the complete film itself had been
The gloss rr, t of the original, rvhereas 3 and 5 per cent
treated lacs shorved 27.8 and 15.7 per cent gloss respectively. The 4 per cent treated
varnish had retajned gloss to the extent of 44'35 per cent. All these treated varnish
films, horvever, shorved fine cracks indicating brittlencss. To eliminate this, plasticizers
are being investigatec.

2. SnBnec (Srxcrn-racx) Ercn PnruBn

Shellac-based wash primer had been tested extensively for its suitability on light metal
strrfaces and the results reported in the previous Annotal Report luide I.L.R.I . Annwal
Report (1961-62), 20-221. The study u'as continued.

(a) Modifcation of the friruer
It had already been reported that modification o{ the primer rvas tried with difierent

proportions of saponified lac, phenol and cresols. Even though these modifications gave
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fairly satisfactory results, they v,ere not superior to the primer containing 3 per cent urea and
10 per cent dibutyl phthalate.

The efiect of incorporation of s]rnthetic resins into the primer composition was also
investigated. Different proportions of phenolic resins otrtained from a fer,v reputed firms,
were incorporated into the formulation up to 30 per cent of the phenolic on the weight of lac.
Even though these modifications gave satisfactory results when freshly made, they were
found to thicken and gel on storage in about 4 months. OnIy the primer with 10 per cent
phenolic possessed a fair storage stability (aid'e Table XIII, App. B).

It was also found that incorporation of phenolic resin improved the adhesion of shellac
wash primer to steel even rvhen without urea and tlibutyl phthalate. The study is being
continued.

(b) Natural and, Dynamic ueathering

It was reported in the Annual Report 196l-62 that a few aluminium panels and a part
of a Railway coach had been coated in November 1960, with shellac wash primer, with and
without modifi.cation with urea and dibut]rl phthalate. These panels were subjected to
natural weathering on the roof of the laboratory and to dynamic weathering in the Institute's
jeep car. The panels had been exposed lor about 27 months so far. It is found that there
is no deterioration of any sort in the panels fixed to the jeep car. In the panels exposed
for natural weathering, no {urther deterioration rvas observed. The adhesion between the
primer and metal, and between the primer and the immediate top coat, continues to be
quite satisfactory.

Results of service trials of shellac etch primer on railway coaches and bus bodies are
described under the head 'Utilization, Publicity and Propaganda'. .

(c) Storage stability

It has been observed that some batches of shellac etch primer thickened very much on
storage in about six months. It rvould appear that the water content of the spirit used is
very critical, as the water content of other ingredients of the primer were found to be negli-
gible. To study this aspect, shellac etch primers \\,ere made using 98, 95, 92'5,90,87'5,
85, 82'5 and 80 per cent strength rectified spirit. These samples were stored in tin containers
and kept at 20" ! l"C. Periodically, the consistancies of the above primers were medsured
in a 84 Ford cup. lVhen freshly made, the 'r.iscosities were 28'5,24'5,23'3,22'2,21'8, 23'8,
31'85 and 39'5 seconds respectively. In about three months'storage, the primers made with
80 to 87'5 per cent strength spirit had thickened very much, whereas with others, the visco-
sities were found to have increased only slightly. After six months' storage, the viscosities
of the primer made with 98, 95, 92'5 ar'd 90 per cent strength spirit, were found to be 35'9,
28'6, 29'5 and 28'1 seconds respectively (aide Table XIV, App. B).

The film properties of the above primers after six months' storage were studied. Primer
made with 98 and 95 per cent spirit, gave softer films after 24 hours air-drying, whereas
primers made with 92'5 and 90 per cent spirit gave quite satisfactory film properties,
i.e. in respect of adhesion and flexibility. The pigment had settled but could be easily
redlspersed without diffi culty.

(d) Shellac etch prirner as a primer for steel

Shellac etch primer was tried as an anticorrosive primer for steel and the details of
method of preparation of panels and testing were described in the Annual' Report oI 1961-62
(page 21). It was observed that the primer made with pigment zinc chrome washed with
boiling water gave satisfactory results, i.e. no rust spots developed after 15 days exposure in
the humidity cabinet. The studies were continued. The results with washed zinc chrome,
however, were not reproducible. The primer also thickened considerably on storage and
the settled pigment could not be redispersed to the original state. Other modified primers
mentioned earlier in this report are being tried.
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(e) Shellac etch lrimer for reJrigerator f'nish'es
ility of shellac etch prirner on steei for use ih

refr was that steel panels with one coat each of
the 25"C. for 30 minutes, should withstand, with-
out 37'5"C. for eight weeks.

Shellac rvash primer of the standard composition as well as with various modifications
were tried but all bf th"* started blistering o r immersion only after three days. The work
is being continued.

3. HvonorvsED LAC

Lac is a solid solution of inter- anci intra-esters of hydroxy carboxylic acids. Products
of hvdrolvsis of lac will, therefore, essentiall)'be a mixture of these hydoxy fatty acids' It
has "been .ho*tr that if the total products of I of lac are heated together, they re-

able properties, particularly flexibi-
hydrolysed lac, viz. as a plasticizer

esives, for finishes of outstanding low tempe-
hus be an important starting material for a
he hydrolysis of lac will therefore be of con-

siderable practical interest.

ared by boiling the resin under reflux with excess of
the reaction mixture with mineral acid. Possibility

ressure without the use of alkali or acid, and with and

have to be investigated.

It is of interest to note that the carbonyl value of the resin drops rapidly during, auto-
claving from about 18 in the original to 2'l ii 3 hours, andto almost zero in about 10 hours.

At thJsame time, from the aqueous laver is obtained a product having a high carbonyl value
of about 100.

Optimum conditions for hydrolysis of lac under ordinary pressures were alsoinvestigated-
In commo lac is boiled rvith excess of alkali for several hours and the saponified
product tr excess of mineral acid. The optimum conditions for this-process such

is the con and excess of alkali required, temperature and duration of the process,

etc., have not been determined. These rvefe studied during the year under report.

The first step wa te the c ction in pres-ence of just the requisite
amount of aouebus to the value) at different concentrations,
viz. 0'25,0'5,^0'75, 1 N resp procedure was as follows:

The reouisite volume of
lac. lvas talien in a 500 c.c.
added. This was then briskl
tion, wh one hour. The rvhole c

to a jen ed measuring cylinder and pl3ced in.athermostat at 30'+0'1'c.
and tire At the encl of l, 2, 3, +, 5, 6, 24 and 48 hours, 5 c.c' of the solution

*I(amath and Co-rvorkers preferrecl canstic soda to caostic potash for the hydrolysis of lac'
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temperature.

he
UI

at
da

very large excess, the alkali consumed
value of the sample. Apparentlv other
eri'ed by Kamath and Co_workerj[r[. sci.

4. RpcoNsrrrurED SnBrrac
(a) Improving uater-resistance

(b) Red,ucing acid, ualu,e

rt may be recalled thaLt the reconstituted shellac prepared had acici values in the regionof 100 to 105' As this aciclity is excessive, attempts n'ele rnacle to recluce it as much as



possible. \Vith this end in vierv, reconstituting was carried out both at lower and higher
temperatures, with and r,vithout catalysts as rvell as in the presence of alcohols. At lower
temperatures, the reconstitution was comparatively very slow (see Table XVIII, App. B),
but the product showed a tendency to gel when the A.V. was much high_er (aborrt 142).
At temperatures higher than 150"C., the reaction was very rapid and the gelling trme
very lorv.

The cooking of the total hydrolysed lac was then carried out in the presence of alcohol
(ethylene glycol) added either at the start or after ensation. In either case,
the acid vahe (uide Table XIX, App. B) could be br to only 36. The product
was sticky and non-drying. By the use of 0'5 per cent sulphonic acid as catalyst,
the acid value (aid.e Table XX, App. B) came doln to about 13 but the product, whictt
continued to be alcohol-soluble, possessed very poor film properties.

(c) Bleaching of reconstituted lac

Reconstituted lac, as prepared from seedlac or dewaxed shellac, is rather dark in colour,
which naturally would limit its scope of application. Attempts were, therefore, made to
bleach it under the same conditions as lac is bleached, i.e. with a solution of sodium hypo-
chlorite containing 3 + 0.05 per cent available chlorine. It was observed that better yields
of the bleached product could be obtained by using the 'rapid' method of bleaching fcf.
I.L.R.I. Annual Report (1961-62), 18). The product obtained u'as somewhat sticky, and
had to be dried by heating to 120'C. The resulting product gave very pale varnishes which
could be pigmented rvith titanium dioxide and other pigments to give glossy, hard films of
pastel shades.

As the composition dried under the usual conditions of metal lacquering and the films
produced had adequate hardness, gloss and flexibility, a sample has been sent to two reputed
firms of tinplate container manufacturers for assessing its suitability under their conditions
of manufacture. Their reports are awaited.

An Indian patent has been applied for to cover the process of manufacture of reconsti-
tuted shellac.

5. MonrnrceTroN oF Snnrrec wrrg SyNTHETTc RESINS

The modification of lac with phenol and cresols with a view to improve its heat- and
water-resistance has already been described in the previous Annual Report luide Annwal,
Report (1961-62),2+-261. ft was shown that these phenols behave more or less as solvent
plasticizers for the lac and that there is deterioration in respect of blush-resistance with no
improvement in heat-resistance.

The modification of lac with spirit-soluble sSmthetic resins such as phenolics and apino
resins were therefore studied.

(a) With phenolic resins

25 per cent solutions of dewaxed lac and spirit-soluble phenol-formaldehyde resins were
prepared separately and mixed in appropriate proportions to produce varnishes containing
10, 20, 30, 40 and 50 per cent of the synthetic on the weight of lac. Films were made
on glass plates and tin panels by flowing and were tested after air-drying for seven days.
It was fotnd (aiele Table XXI, App. B) that there was some improvement in the film
properties of air-dried films, although not to the desired degree. It was found that all the
compositions gave hard, smooth and glossy films on air-drying and as well as on baking.
Incorporation of phenolic resin up to 50 per cent on the weight of shellac resulted only in
moderate improvement in regard to heat- and water-resistance of the air-dried film. There
was also wide variation in the properties from sample to sample. The best when used to
the extent of 50 per cent on the rn'eight of lac, produced air-dried films which did not blush
in water up to 16 hours and also did not stick to a beaker containing lvater at 95'C., up
to two minutes. However, all these films possessed poor flexibility.
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Baked films (100'C. for I hour-) of shellac modified with phenol-formaldehyde resin on
the other hand, gave remarkable properties. In this case, incorporation of as little as 10
per cent of the resin on the rveight of shellac produced films which were completely resistant
to rvater and heat. These films did not blush in water for weeks together and also did not
stick to any object up to 100'C. These films were, however, found to possess insuffrcient
flexibility. They cracked when bent round a 3 mm. (1/8 inch) mandrel.-

Shellac varnishes modified rvith phenol-formaldehyde resin have a tendency to darken
on storage.

Sorne of the phenolic resins used for these experiments were obtained from difierent
parties and a few rvere also prepared in the laboratory. It was noticed that acid catahzsed
iesins dissolved in alcohol and mixed well with shellac varnish in all proportions.

Modification of lac with phenol and formalin treatedin sitw, is proposed to be investigated.

(b\ With urea-Jorrualdehyde resins

In the case of urea-formaldehyde resins similarly tested, there was no noticeable im-
provement in the properties of air-dried films in the case of practically all samples obtained
from the market. One resin, a butylated urea-formaldehyde resin, plepared in the labora-
tory, horvever, gave remarkable results. This resin was prepared by boiling under reflux,
urea, formalin and n-btftyl alcohol at a pH of 5-7 for tlvo hours, distilJing ofi most of the
solvent and water with a Dean and Stark separatol and"dissolving the residue in alcohol
to produce a 25 per cent solution.

llac omogeneous clear
fi wer and the film pro-
P A mooth and glossy
fi C. r cent resin on the
weight o ve the bes on glass slides and
aged for not blush s. French polished
surfaces panels) di gure rvhen a beaker
containing water kept boiling by an immersion heater was placed over them for two minutes.
These surfaces did not also blush or soften or even deteriorate in gloss when alcohol up to
40 per cent strength was splashed over and left over night (vide Tables XXII & XXIII,
App. B).

Dewaxed lac varnish containing 40 per cent brrtylated urea-formaldehyde resin thus
proved very satisfactory as a heat- and blush-proof French polish. It did not cause any irri-
tation r,vhen applied by hand during polishing.

All the four farniliar types of lac, viz. commercial dewaxed lemon, platina and bleached
lac as well as dewaxed lac obtained by filtering an alcoholic solution of seedlac, were modified
with the above resin and their film properties studied. It was noted that all the varieties
of lac behaved almost alike.

It would be of interest to note that the above but5rlated urea resin alone produced dull
and tacky films which did not dry for weeks together. It would, therefcre, appear that some
sort of reaction takes place between shellac and the resin when the two solutions are mixed
together resulting in the improvement of fiim properties. In fact, it has since bee n observed
that these improvements take place only if the films are made at least trvo days after the
urea resin and shellac varnishes are mixed together. If the films are prepared earlier, no
improvements are noticeable.

Baking of these films resulted in further improvement of their properties. In the case
of baked films, incorporation of as little as 10 per cent of the resin on the u'eight of shellac
gave better properties than by the incorporation of even 40 per cent resin in the case of air-
dried films (aid,e Table XXIV, App. B).

- Further experiments on ageing qualities and the chemistry of this modified shellac are
under progress.
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(c) W ith mel.amine-formald.ehyde resirt

Spirit-soluble melamine-formaldehyde resins behaved in much the same way as the
butylated urea-formaldehyde resin described earlier except that the performance was some-
what better in all respects (vid.e Table XXV, App. B).

Air-dried films containing 40 per cent of the melamine resin on the weight of lac did not
blush under water on continuJd imhersion for 20 days. Ali commercial samples, and samples
produced in the laboratory behaved ali$e.

(d) Mod,if,ed, shella.c rarnish for use as tin plate lacqwers

Mention has already been made of the improved properties and particula:ly. elas-
ticity of baked shellac frlms containing urea rdsins. These were, therefore, studied in
greater detail.

The improvements were noticed with al
slight variation from sample to sample. The
when the composition contained 20 per cent
schedule was L hour at 100"C. or 10-15 minute
the films had been baked continuously at 150"

A sample has been sent to two metal plate container manufacturers for assessment of its
suitability for metal plate lacquering.

6. ABunous SnBrrac-DnYINc OrL Venursnrs

oming increasingly popular in modern days and
is field. These finishes have special advantages
ositions. Apart from economic considerations,

viz. cheapness and ready availabilitv, water thinned varnishes are non-inflammable and non-
toxic and, therefore, the risk of fire and pollution of atmosphere are completely eliminated.

The use of sheilac varnish in aqueous medium is well known. Shellac, because of the
presence of carboxylic group in the molecule, reacts with alkalies
bt "tt the a-lkalies-used to-dissolve lac, ammonia is particularly
practically complete removal when the films are baked, leaving
water-resistant.

Tomg or1, er-soluble b-y maleinization,_i.e. by reacting
with app"ropi at 165oC. for one hour. The product so

obtained was water and then dissolved in ammonia to give
a clear solution.

er-soluble tung oil (25 o/o solution) were mixed
shes were obtained, Films were prepared on
t 150"C. for not less than 30 minutes' These

smooth and glossy. On bending round
d the scratch hardness on tin plate was

nce to water. They did not blush when under
er up to 15 minutes also did not cause any
or dissolve. The film was also found to be

ganic acids, viz. hydrochloric, nitric, sulphuric,
XVII, App.B).

be aPPlied
be cleaned
the film in
chemicals,

etal plate lacquers and other applications are
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being investigated. Other drying oils such as linseed and tobacco seed oils are also to be
studied.

Further experiments on the keeping quality and effect of the percentage of the oil on the
film properties are under progress.

7. Ltc -Dnvrxc Orr Iusur.errNc VARNTsH

Mention was made in the previous Annual, RePort (page 26-27) about the preparation
of a lac c, linseed oil, glycerine and phthali- anhydride
for use nishes, for the impregnation of coils, etc., and
for the ating cloth, tape, etc. As a, result of a series
of experiments, the following optimum proportions of the constituents and conditions were
determined which would give a varnish partially conforming to the requirements of standard
specifications for the product (aide I.S. Specification No. 350-1952).

linseed 20 per cent of its weight of glycerine, in an
using 0. e as alcoholysis catalSrst. It required 3 to 4
50"C. to lity of 1 part of reacted product in 10 parts of

ethyl alcohol. 109 gm. of this reaction mixture was heated to 180'C., and 50 gm. of powdered
lac added gradually in about ten minutes. The temperature was then raised to 240"C. and
maintained for 30 minutes. The melt to 180'C. and 20 gm. of
phthalic anhydride was added and the 0oC., for'another iwenty
minutes. It was then cooled to 150'C spirit to a non-volatile
content of about 60 per cent. A typical composition had the following characteristic:

5 hours
Satisfactory
Normal
+.9
6 stokes
Satisfactory
Passes

Suitable for thinning
with white spirit

Electrical properties could not be tested for want of facilities.

Two litres of the varnish, prepared as above, has been sent to the Government Test
Ifouse, Alipore, Calcutta for their tests and re;iort.

8. MonrprBo SnBrtec FoR MouLDrNc CoMposrrroNs

During experiments on the modification of lac with phenolic resins to improve the film
when lac and phenolic resins are mixed togetherj at 150'C., the resulting mass becomes hard and

of as litue as 10 per cent of the phenolic r..tt"TJ",l:HlfJt"t:'.1 
happen with the addition

- 
Investigations on the preparation of moulding compositiorrs by incorporation of the

optimum quantity of the phenolic resins are to be taken up.

9. SnBrrec couposltroN FoR usB as Brn MemnrAL FoR Hvoneurrc MonBrs
Co-operative experiments have been going on bet R.L and

Water & Power Research Station, Poona, investigating of using
positions as bed material for hydraulic models. As a stigatiois
during the past two years, two compositions based on shellac, urea, c6al-dust or barytes

1. Drying time
2. Finish on drying
3: Consistency
+. pH of film
5. Viscosity at 30'C.
6. Efiect of oil
7. Test for ageing
8. Thinning propertv
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ancl calcium siearate rvere found satis{actort' (zide Appendix C) and a request \\ras received
from the Research station for the supply of about 1'5 tcnnes of the niaterial for large-scale
field trials l-tide I.L.R.L Annnal' Report (1961 62), 231.

As the production of this quantity of the materials was beyond the capacity of this
Institute because of rvant of equipment, they rvere got prepared in a plastics processing
factory in Calcutta and sent to Poona, r,vhere they are under field trials. The results are
awaited.

if found suitable, it is understood, the requir:ement of the Station would be about 400
tonnes of tlie compositions in the first ),ear and another 100 tonnes during subsequent years.

10. TBcnsrcAL PREPARATIoN oF Arpunrrrc Acrn

Aleuritic acid is the major constituent of shellac and is believed to be prescnt in it to
the extent of nearll, 50 per cent, if not more. It is a colourless crystalline compound with
one carboxyl and three hydroxyl groups in its molecule of molecular weight 304. As such,
it has been shown to be a valuable starting material for synthetic products particularly in the
perfumary trad-e whcre price is not of much consequence. Demand for the product is there-
fore gradually increasing.

The present method of production, based on the original method Ceveloped by Nagel
and co-workers, involves keeping lac dissolved in 5 N caustic soda for a few davs, filtering off
the precipitated sodium aleuritate and reclaiming the acid from the residue.by,treatment
with mineral acid followed by recrystallization from boiling '"vater using animal charcoal.
The chief difficulty in the operation is the filtration of the sodium aleuritate for which two
procedures have been suggested, r'iz. (i) diluting the solution before filtration r'vith 20 per
ient salt solution and (ii) by carrying out the saponification in alcoholic alkali. While the
former has not eliminated the diffrculty appreciably, the latter is a process covered by patent,
involving centrifuge, etc. Horvever, information regarding the optimum conditions required
for the piocess is lacking and the yields reported are only in the region of about 20 per cent
on the $'eight of lac as against about 50 per cent reported to be present in the resin.

A systematic study 'uvas, therefore, undertaken with a view to simplifying the process
and impro'r'ing the )rield, if possible.

When shellac is dissolved in 5 N caustic soda and allorved to stand at laborator5r tempe-
ratute, precipitation of sodium aleuritate starts on standing overnight but there is no infor-
mation as to ivhen it is complete, so that the rnaximum yield of aleuritic acid ma1,.bg obtained.
This r,vas, therefore, first investigated. Aleuritic acid was isolated alter allorving the saponi-
ficationtoproceedIor7,2,3,...10da1's. Itrvasseenthatthevieldofaleuriticacidincreased
gradually from 14.-5 per cent after hydrolysis for cne day to 19.8 per cent after 10 days'
hydrolysis f.tid,eTable XXVIII, App. B). l\foreover- there u'as a substantial amount of resi-
n-ous matter associated with the sodium aleuritate filtered after up to tr'r'o to three days
standing. Further work is in progress.

V _UTTLIZATION OF LAC IN INDIA _ PUBLICITY AND PROPAGANDA

1. VenNrsnBS AND Lecgunns

(a\ Shellac Picture Varnish

Attempts rvere continued to popularize shellac picture varnish. The Director of Handi-
crafts, All India Handicrafts Board, rvas supplied necessary publicity and propaganda
literature and requested to issue instructions to handicrafts centres of all States for using
shellac picture varnish. Samples of the varnish, including one of twenty litres, were sup-
plied to 15 parties including Shri Aurobindo Ashram, Pondicherry and Government Industrial
School, Hoshiarpur for trial on rvocden articles, toys and works of arts and crafts.
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(b) Shellac spirit aarnish

A scheme for manufacturing French polish was supplied to an interested party.
Notes on the method of preparation and use of different types of varnishes based on

shellac were supplied for (i) lacquering of dolls, (ii) varnishing rubber goods, (iii) makine leak-
proof containers for hydrocarbon oils, and (iv) investigation for use as insulating varnishles.

2. WerBn-SoLUBLE LAc

Samples of water-soluble lac were supplied to:
(a) the Punjab Khadi and Village Industries Board and two Panchayat Samities and

one ' Kumbhar' Co-operative Society for demonstration of varnishing earthenware and
(b). a firm each in BraziI and Coimbatore for experimenting on the preparation of emulsion
palnts.

A composition based on water-soluble lac rvas supplied to the Director of Industries,
Orissa, for use in the finishing of leather goods. Water-soluble lac was also tried for photo-
engraving in collaboration with Indian School of Printing Technology, Calcutta. It was
found to be better than fish glue used at present.

3.,Annesrvrs. AND CrupNrs

A mica-shellac adhesion tester, as designed by British Standard Institution, was fabri-
cated and supplied together with the procedure of the tentative method of test to the India
Mica & Micanite Industries, Kodarma.

about the manufacture of gasket shellac compound, bulb capping cemenr,
lding powder and insulating tape were supplied to a few enquirers together with

samples.

Central Salt & Marine Chemical Research Institute, Bhavnagar, was recommended a
shellac composition, which will not be hydrophobic, for fixing inorganic powder on to paper
and textile fabric.

4. Srerrxc Wex

Schemes for the manufacture and marketing of sealing wax were supplied to several
firms. Details of different compositions for preparing sealing wax of difierent varieties and
colours to the Industrial Centre for Bengal
pur. S ed from two parties rvere impro
qualitie Notes on the method of m were s
the Director, Small Industries Service Institute, Bangalore for distribution to interested
parties.

A party requested for a composition and its method of preparation for fixing diamonds
for polishing, which was supplied.

5. Lec Wex

Government Lac lJtilization Centre, Pendra, \4'as supplied details of the method of
extraction of lac wax from sludge (Crude Lac Dye) obtained from lac factory efluent.

6. BrBacntn Lec

Director of Biological Science, Botanical Institute, U.S.S.R., was supplied details of the
method of preparing bleached lac as requested.

Details of the method of dewaxing lac in sodium caibonate solution for preparing
dewaxed bleached lac were supplied to a firm in Sydney, Australia.
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7. Snnrrec Ercu (Wasn) Pnrunn

In November 1961, Prof. Ross, Curator of Insects, Science Museum of the California
Academy of Science, visited this Institute during his world tour for collection of insects.

e, the al ed Van in which he and his party
painted (by brush) which, after overnighl
with a enamel. As the Professor's stav
coat of

The Van has since toured the whole of India, Burma, Malaya, Australia and Japan,
and is back in the United States, a distance of over 55,000 kilometres (34,000 miles) during
the last one and a half years. The Professor now reports that the paint had thus received
a 'rugged test' and that it is still in such a condition that there will be no need to repaint
the surfaces for further use.

An extract from his report is reproduced in Appendix D.

Reports about the performance of the primer on aluminium bodies of buses of State
Road Transport Corporations and raihvay coaches also continued to be satisfactory. On
one coach in the South Eastern Railway, the painting system was found to be in such a
condition rvhen the coach returne<i to the workshop after twenty months' service.that only
a finish coat had to be applied. The adhesion of the primer to the aluminium base and to the
pa"int system above tvas very satisfactory.

A direct mail folder on shellac etch primer was brought out and distributed to potential
consumers both in India and abroad. A prominent firm of shellac bleachers in New York
w-as supplied d,etails of the method of preparations of shellac etch primer.

^_ . 91qlt9. of the primer were supplied to the Central and Western Railways. and to the
Chief Engineer, General and Irrigation, Government of Kerala for service- trials. Their
reports are awaited.

Director, Central Electrochemical Research Institute, Karaikudi, has been supplied
technical literature on the primer for their research on paints as protective agents against
corrosion of light gauge stmctures and pre-treatments before painting.

8. TBcnlqrcer- AssrsrANcE To MANUFAcTuRERS AND CoNSUMERS

(i) Manufactctrers ,
Fullest cooperation and technical assistance were provided to manufacturers of seedlac

and to the State Trading Corporation in the operation of the latter's scheme of seedlac pur-
chases. Technical assistance rvas also provided to (a) The Forest Utilization Offrcer, Madras,
to select g-rd p:urcha-se a sticklac washing lac facto\r at'Cumbum
and (b) The Superintendent, Industrial nt of Weit Bengal, to
design a godown for storing 950 tonnes (25,00

A scheme rvas submitted, as desired, to the Chief Conservator of Forests. Madhva
Pradesh for revival of their Umaria Lac Factorv.

(ii) Consurners

. Several enquiries regarding the possibility of using shellae and shellac derivaties for
various purposes were attended to. A few typical ones are desc-ribed below.

Water-soluble lac and a hot dip composition containing shellac and hydrolysed lac
(50:50) were supplied to the Indian Institute of Sugarcane R.esearch, Lucknow; ior their
experiments on the preven on of escape of moisture from sugarcane cuttings. The com-
positions were reported as atisfactory for the purpose.

A composition of high melting point based on shellac and urea was recommended to
a par.ty for preparing paper capacitors.
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A shellac-based composition for use as binder for mineral rvool and details about its
application for the manufacture of mineral lvool boards for use in industrial and acoustic
insulation were supplied to a fi,rm. Samples of mineral wool board \'vere prepared at the
Institute from the mineral wool manufactured by the party and supplied to the firm. These
were reported to be satisfactory.

130 kg. of seedlac supplied by a firm were processed to autoclave shellac in our pilot
plant and sent to them to explore the marketing possibilities of the material r,vithin the
country and abroad. 245 kg. of old polymerized shellac sent by another film r,vere recondi-
tioned in our autoclave plant and returned.

9. Rrcrouar TBstrNc Lason.\tonrBs

Besides the three laboratories that were functioning at the beginning, tlvo more were
started during the year under report, one in February 1963 at Bilaspur and the other in NIay
L963 at Namkum.

The charge for testing lac samples in our laboratories, rvhich lvas Q'50 nP. per test, r,vas
enhanced to Rs. 2.

During 1962-63, the number of samples analysed in the different laboratories were as
under:

(i) Gondia (Maharashtra)
(ii) Balarampur (West Bengal)
(iii) Daltonganj (Bihar)
(iv) Bilaspur (Madhya Pradesh)
(v) Namkum (Bihar)

10. ExnrnrrloN AND Exursrrs

During the period, the Institute did not participate in any Exhibition due to the National
Emergency.

Exhibits of lac and lac products lvere, horvever, prepared and sent to the Shellac Dxport
Promotion Council for display in ih.eir Stall in the l5th Technical Exhibition of the Oil and
Colour Chemists' Association in London in lVlarch 1963 and to the Nlinistry of Food ct
Agriculture, Nerv Delhi for the Indian Exhibition to be held in X{oscorv in July 1963.

VI-PILOT PRODUCTION UNIT

The Pilot Production Unit continued to function throughout the year. Five grades of
special shellacs, viz. two grades of bleached lacs - refined and regular, two grades of water-
soluble lacs (DL and AL), and one grade of autoclave shellac (ASK) t'ere manufactured and
sold to the public. Apart from these, r.ery small quantities of hydrolysed lac and difierent
types of shellac varnishes r,vere also manufactured and sold to interested parties.

Some bleached lac manufacturers visited the Institute to see the lvorkins of our bleached
lac pilot plant. Training rvas also imparted to some of tireir deputees. A local manufac-
turing concern of bleached lac had our active assistance and guidance throughout the year.
Manufacture of bleached lac by the nervly developed ' rapid ' method (using 600/o of required
bleach liquor) lvas demonstrated to them on a serni-large scale, both in our own factorSr as
well as in theirs. They rvere also assisted, at their request, by converting some quantity of
their seedlac into bleached lac, using chemicals supplied by them in order to enable them
to develop their market for bleached lac, till they set up their orvn plant. 238 kg. of their
seedlac were processed to bleached lac for rvhich they rvere charged our actual processing
cost, viz. 0'66 nP. per kg, of seedlac.

2,658
2,661

878

157 (for about six weeks only)
1,2t7
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Sahes

During the peliod under report, this unit sold 2,674'35 kg. of special shellacs for
Rs.12,574'54nP. apart from other miscellaneous articles like hydrolysed lac, shellac varnishes;
etc., at a sale value of Rs. 871'28 nP. The total sale figure, therefore, amounted to
Rs. 13,445'82 nP. .T!e gros-s profit made during the year was Rs. 5,069'61 nP.

It total quantity of bleached lac sold during the year und.er
report 'kg. in the previous year:to about 900 kg..in spite
of the cturers have started prod,uction of the material and are
meeting at least part of the requirements of their respective areas. South Eastern Railway
is qne of the major buyers and users of our bleached lac. The sale of autoclave shdac hqs
also increased fiom ZiS Ug. to over 1,300 kg. The progress of the Unit during the three
years of its existence so far has been brought out in Table XXIX (App' B).

A d.a erti s e m ent. ay, d . pwblicity

Publicity was given to our products through circular letters and through ther-Directorate
of Advertisements ana Visuat Publicity, New. elhi, in the shape of periodical atvertisement
in the principal English and vernacular dailies and periodicals of different regions.

Free samples (20 gm. each) together with price list, methods of use and business terms,
were also sent, on request, to about 225 pafties during the period under report. Larger
quantities were also sent out to bigger consumers.

Slicklac t'rocessing unit
As desir.ed by Dr. Ram Subhag Singh, Minister of Agriculture, Government of fndia,

a scheme was submitted for setting up of a sticklac processing unit for processing annually
about 5,000 quintals (about 15,000 maunds) of sticklac into seedlac. Approval for this has
been received from the government and steps are being taken to implement the scheme.

METEOROLOGICAL RDPORT FOR THE YEAR 1962.63

The auerage meteorological data for eaek tnonth during lke ltear 1962-63 are giaen:

Month Mean Mean
& Baro- wind

Year rnetric speed
pressure (miles/

(ir.) hr.)

April 1962

May 1962

June 1962

Jily 7962

August 1962

September 1962 27.67 1'539

October 1962 27.79 0.956

November 1962 27.90 0.690

Dccember 1962 27-94 0.556

January 1963 27.95 0.481

Februarv 1963 27'91 0'977

March 1963 27.82 1.760

Mean
maJ(.
temp.
("F.)

Mean
mrn.
temp.
('F.)

Mean
dry
bulb

temp,
('F.)

Mean Mean Total Highest Lowest
humi- sun- rain- max. min.
dity shine fall temp. temp.
(%) (hr./day) (itr.) ('F.) ("F.)

27.70 r'549

2i-58 2.270

27-+7 1.509

27.46 1.188

27.56 1.035

88.21 69.67 87.60

93.67 74-64 92.22

93-63 75-90 86-22

87'84 74.90 81.79

85.71 74-10 80'03

86.53 72.97 80.92

83.41 63.77 77.35

81'60 53.73 75.46

74-81 50.81 66.35

74.36 45-97 6+.52

83.07 55.21 73.29

88.23 60.87 79-41

50.03 7-58 1.06 9&0 61.5

81.90 4.11 9'47 90.0 72.O

57.83 8.00

62.88 5.07

79.00 4.61

1.34 110.0 66.0

10.50 106.0 7l-o

77'20 95.0 72.0

68.0

s7.o

46.O

56.0

76.43 5.76 8.66 91'0

69.05 7.60 t.20 89.0

38.89 8.16 0.86 90.0

30.56 8.61 0.83 98.0

30.20 9.21 Nil 87.O 48.0

50.65 7-+5 1.01 87.0 42.O

40.81 g.07 Traces ''83'0 40'0
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The highest maximum temperature recorded was 110.0'F. on 30th May 1962, whereas
the lowest recorded was 40'0"F. on 1st, 5th and 21st January 1963. The total rainfall during
the year amounted to 46.07 inches of which the monsoon rainfall (June-September) was 39'77
inches. The rainfall during the year was much below normal as compared to 1961-62, the
total rainfall being 75.45 inches of which the monsoon rainfall-was 58.72 inches.. :t The highest
wind speed recorded was 142'6 miles on 23rd September 1962 whereas the'lowest recor.ded
wind speed was 1'0 mile on 6th December 1962 lor 24 hours.

Dated, 8th July 1963 Y. SeNxenaNARAYANAN
Ofi.ciating Director

Indian Lac Research Institute
Namkum, Ranchi (Bihar)
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TABLE II_EVOLUTION OF.A CULTIVATION PRACTICE FOR PALAS

Crop data (1961-62,

(a) Criti,cal Erperiment

Treat- No. irf Lac sticks
,ment trees 

------- 
--- ' 

-Brood Brood Yield Brood
used obtained obtained to
kg. kg. kg. brood

ratio

Scraped lac

l:3.76
7:1O.273
1 : 20.583
l:19.66

A
B
C
D
E

1s68.0
2525.0
2094.0
2112.0
1989.0

Brood
used
kg.

44.817
42.694
21.926
14.422
13.737

Yield Brood Yield
obtained to of lac

kg. yield per
ratio Plant

kg.

27r'77 1: 6'063 0'543
405'42 l:9'495 0'810
457'lO l:2O'845 0'914
488'50 1: 33'9 0'976
444.50 1: 33'835 .O'890

(b) Lorge-saale tri,als

500
500
500
500
500

1000
1000

23t-2s
232-25 874.0
776.60 1199.0
58.30 1200.0
58.30 1146.0

464.50
176.62 7612.0

3200.0
37+3'0 1: 13.8

69.15 655.80 l:9'4
16'09 976'50 1: 60'6

0.655
o.976

i,qj

I -r:'':
:.-,81:;:
',-t

t-E, .*.t,=
I:'r.4

1+i
.:

t .,a
:.i

-.ll

TABLE III - PROPER
DENSITY OF

Treatment

9

Date of
harvesting

Replications

4X

TIME OF HARVESTING AND DETERMINATION OT' OPTIMUM
LARVAL SETTLEMENT X'OR BER IN BAISAKHI CROP

Experimental details

Crop data (Boisohhi 196l-62)

No. of trees
per plot

1

Total No. of
trees

36

Scraped lacTreat-
ment

26-4-1962
26-4-1962
26-4-1962
26-5-1962
26-5-1962
26-5-1962
rr-7-1962
It-7-1962
rt-7-1962

1.15
2.30
4.60
1 .15
2.30
4.60
1.15 2.69
2.30 .3.93
4.60 2-90

A
B
c
D
E
F
G:
H
I

Brood
used

l--
45,,

Total
-yield
kg.

10.30
l2-90
13.70
t2.to
14.19
10.90
8.54

13.83
l2-75

Brood
to

yield
ratio-

1: 8.95
1 : 5.61
l:2.71
l: 10.52
1 : 6.48
7: 2.37
7 : 7.43
1: 6.01
7: 2'77

Brood
to

brood
ratio

t'i.t+
l: l.7l
1: 0.63

Brood
yield
kg.

Brood Yield Brood
used obtained to
kg. kg. yield

ratio

1.27 l:5'77
2'01 l:3'74
2.60 l:2'79
3'24 l:74'73
3.60 1: 7'50
2.92 l":3'21
2.37 1: 10.30
4.00 1: 8'51
3.22 1: 3'88

o.22
0.51
0.93
o.22
0.48
0.91
o.23
o.47
0.83

Lac sticks
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TABLE IV:,OPTIMUM DENSITY .oX' LARVAL SETTLEMENT F'OR B,ER IN KATKI CROP

Treatment

3

Treatment

Experirhental

Replication

x12x
Total No. of

trees
36

c^f.h^.1 I.^

Brood Total Brood
used yield to yield
kg., obtained ratio

. kg.

Crop data (Katht 1962)

Lac sticks

Total Brood
yield to brood
.kC. ratio

43.81 l:4.04
57.45 l: 2'53
65.20 7: l.O2

details

No. of trees
per plot

1'

Brood
to yield

ratio

1:7O.43
l:6.84
1 : 3.88

4-20
'8.40
16.80

A
B
c

Brood
used
kg.

Brood
yield
kg.

16.95
21-24
77.20

1.29
2.57
4.95

7.58 1 : 5.88
8.58 7:3.34
11'10 l:2'24

TABLE V-PRUNING TIME FOR A.ER F'OR KATKT CROP

Data on shoot measurernent (Katki 1962)

Treatment

Per- Average
centage No. of
of buds shoots

developed per
into tree

shoots

Average Average
length No. of

per shoots
shoot per

tree

44.9 69.0
92-5 t+5.6
43.8 96.0
45:6 lt7'O

Total
length

of shoots
cm.

t770.4 25.6
5000.2 34.3
2179.2 22.7
269t.2 23.0

40.0
57-2
61.0
66.0

Total
length

of shoots
cm.

1798.0
5293.6
2676.+
3014.6

Average
length

per
shoot
cm.

A
B
c
D

82.1
83.7
7t.0
78.3

Primaries Secondaries

TABLE-VI-PRUNING TIME tr'OR B.OR F'OR I<ATITT CROP

Experirrrental

Replication

XlOX
Total No. of

trees
: '4O

Scraped lac

Crop data (Katki

Lac Sticks

details

No. of trees
per plot

I
re62>

Brood
used
kg.

3.150
7.6s0
3.600
3.250

Brood
yield
kg.

Total Brood
yield to yield
kg. ratio

Total Brood
yield to yield
kg. rdtio

Brood
used
kg.

0.990
2.120
1.100
0-960

YieId
of lac

per tfee
gm.

A
B
c
D

2.600 72-430 l:'3.9
14.970 44.49O : 1: 5.8
0.700 6.130 7:1.7
L.l2O 4.3+O l:1.3

3.130 l:3.2 313
10'760 1: 5'1 7076
1.740 7: l'O4 110

' 0.910 7: O'94 97

+4



TABLE VIT_EVOLUTTON OF A CULTIVATION PRACTICE FOR I(USUM

Coup6

74

Experirnental details

No. of trees
per coup6

x 15 :
Crop data (Jethwt 1962)

Lac sticks

Total No. of
trees
2lo

Coup6

A,I
B,I
CIII

Scraped lac

AtI
B.I
CII

Brood
used
Eo

61.30
70.7s

772.71

50.11
53.19

1 15 .7s

l: 0.92
7: 7'13
t:0.62

(Aghdnl
1:2'70
1 : 0.98
1 : 0.81

Brood
used
ko

22.87
25.92
53.21

19.s7
22.33
4l'77

Brood Total
yield yield
kg. kg.

s6.20 183'50
79-85 280.93
69.50 2tt.75

Crop data
135.26 398-52
52.22 361-31
94.10 420.00

Brood Brood
to brood to yield

ratio ratio
l:2.99
7:3.97
1 : 1.88

1962-63)

l: 7.95
7: 6'92
1 : 3'63

Total Brood
yield to yield
kg. ratio
53'72 7:2'35
88'25 l: 3'4O
57'81 7:7'72

116'98 1: 5'98
106.50 l: 4'77
150'29 1: 3'60

TABLE VIII - SPACING TRIALS ON M. MACROPHYLLA

Data on shoot measurement (Jethwi 1963)

Treatment No. of
plants

Average
height

per plant
cm.

t47.6
180.5
t82.2

Average
No. oI
shoots

Per tree

13.9
18.8
17.9

Average total length

288
+32
648

A
B
C

Shoots
cm.

919.5
l+19.7
1396.1

Latval
settlement

cm.

352'9
60+.9
+63.2

Treat-
ment

A
B
(,
D
E
F
G
FI
I
J

Percentage
germination

of seeds

87.s
85.6
80.8
72.2

Average
height of

plants
cm.

122.1
90.6
70.2
78.3

t+7.1
166.0
159.0
r52.6
123.9
12+.9

Average
No. of
shoots

on plant(s)
per pit

22.8
22.5
12.2
15.6
27.6
+4.2
32.2
39.3
1,4.9
22.3

Average
total

length of
shoots

on plant(s)
Per pit cm.

t291.6
1026.8
566'0
683'2

1339.7
2082.8
1690.0
19s3.1

81+.4
989.5

TABLE IX _ PLANTATION TECHNIQUE OF

Percentage
survival of
seedlings at
inoculation

RAISING M. MACROPHYLLA

At inoculation (for 12 pits)Average
height of

scedlings at
transplantation

cm'

+8.6
49.3
T6,I
15.3
5.+
6.1

+9.3
59.2
80.6
67.7
95.0
96.5
95'0
96.2
70.2
58.3
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TABLE XII_EFT'ECT OF'DIT'F'DRENT LEVELS OF NITROGEN ON THE GROWTH OF
M. MACROPHYLLA

Data on shoot measurernent

Average height of Plants
at transplanting

cm.

Treatment

50.2
+6.5
+5.2
+4.8
50.4

Average
height

cm.

79.8
89.7
93.3
82.6

104.3

7.0
7.+
8.9
7.+

10.6

265.2
289.0
350.3
320.6
484.1

Average No. Total length
of shoots of shoots

cm. cm,

A
B
C
D
E

tr
e:'

Measurement at the end of March 1963

TABLE XIII-X'INDING OUT ALTERNATIVE HOSTS F'OR .ITUSMT STRAIN

Crop data

Lac sticks Scraped lacCrop

lethwi
1962

Aghani
7962-63

Brood
history

Brood
used
kg.

K (Prog. K. x 11'500
A.l.) xA.l.

K x O. ooj. 3'000

A.l. (Prog. K.x 13'000
A.l.x K) xK.

O. ooj. (Prog. K) x K 5'000

Brood Total
yield yield
kg. kg.

13.000 31.500

5.000 11.000

9.000 29.000

2.000 17.000

Brood Total
used yield
kg. Lg.

4.870 6.550

1.400 3.s50

3'800 8.900

2'250 2.800

Brood
to yield

ratio

l:2.74

7:3.67

1:2'23

l:3.4

Brood
to yield

ratio

l: l'34

7:2'53

l:2.34

t: 1.25

TABLE XIV-BRACHYMEF.IA TACHARDIAE CAM. -Lfi'E-HISTORY(THREE FEMALES AND THREE MALES)

sr
Stage

Incubation
Larval
Prepupal
Pupal
Egg to adult - Average

Variation

I-aboratory
temperature

25.5"C.
(Mean averagd)

18-24 hrs.
7-10 days

1 day
6-8 days

16.3 days
14-19 days

Controtted
temperature

27"C.

18-24 hrs.
4-7 d.ays

1 day
4-7 days

11'6 days
10-13 days

G

+7



Month

July 1961
August 1961
October 1961
November 1961
Jantaty 7962
February 1962
Marclr 7962
April 1962
NIay 1962
June 1962

30.0 9-46
18.7 14-23
54-5 49-60
s8.s 49-68
35'0 6-64

25.3 242
11.0 10-12
2l.o 4-37
18.5 t2-25

No. under Awerage
obser- days
vation

28.1
28.8
48.6

102.s

29.O
40-2
46.O
J).J
24.O

Tem- Relative
perature humi-

'C. dity
o/
/o

26.6 68
27.2 89
25.0 76
21.1 6l
l6.t 51
18.8 5 3
25.5 38
31.0 75
36.0 83
32.O 82

TABLE XV _BRACHYMERIA

VYith ralsin as food and

No. under Average
obser- days
vation

TACHARDIAE CAM. -LONGEVITY
Corcyra cgphalonica as host

Fernales

Range
days

Range
days

8-46
22-38
45-67
90-1 1 5

X
28-30
37-44
37-69
27-62
2l-28

9
+
2
2
4
X
3
2
4
4

9
12
4
2
X
2
4
+

+

Males

Month

TABLE )iVI - ELASMUS CLARTPENNIS (CAM.)

Total duration egg to adult $tage

Generation Female Male

':

.".4

Average Range
days days

Average Range
days days

11.8 7t-13
76.1 14-1920.3 l+-3126.6 22-30

Total
No. of
adults

emerged

27
81
9l
J)

September-October 1962
Octobbr-Novernbet 1962
November-De cember \9 62
December 1962 to January

1963
January-Febrvry 1963
February-March 1963
March-April 1963

First
Second
Third
Fourth

Fifth
Sixth
Seventh

13.0
16.0
20.5
27.6

32.0
76.O
13.3

l2-14
72-19
14-31
22-31

27-34
t4-20
11-15

32.6
15.6
73.+

37-33 111
t+-78 254
11-15 94

TABLE XVII-INCIDENCE OT' PREDATORS ON KUSMI LAC ON M, MACROPHYLLA

Set No. I

.Month

August 1962
September 1962
October 1962
November 1962
December 1962

Experimental details

Block No. of bushes
. per block

4x90

Lawae Pupae
No. No.

23+ 3

n,* 568

t3

Total No. of
bushes t

360

Larvae
No.

IT
1,883

672
+r6
336

Pupae
No.

2
15

t6+
+

(Continued)

/__4__._

E. amabi.lis H. puluerea
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TABLE XIX-RELATION OF HOST PLANT TO THE F'ECUNDITY AND
RESIN SCRETION EFFICIENCY OF THE RANGEENI STRAIN OT'LAC INSECT_

Katki 1962

No. of cells No. of cells
from .,vhich from which
no la,rvae only
or parasite parasites
emerged emerged

Host plant No. of No. of cells
females from which
under only larvae

observation emerged

No. of cells
from rvhich
both larvae

and
parasites
emerged

+

Larval emergence
fiom non:parasitized

femarle cells

Average Maximum

426'0 602
242-6 , 463
313.2 620
278'9 , 425
35&1 675
273.9 6t9

A. catechu
A. farnesiama
B. monospertna
M. macrophylla
Z. mauri,tiana
Z. *ylopyra

i}
qi

J

36
72
38
47
39
36

50
20
50
50
50
50

^f
6
J
2
0
6

5
2
9
0
6
5

TABLE.XX_RELATION OI' HOST PLANT TO THE T'ECUNDITY AND
RESIN SECRETION EF'f,'ICIENCY OF' THE KUSMI STRAIN OF LAC INSECT -Jethni 1962

Host piant No. of No. o{ cells
females frorn which
under only larvae

observation emerged

S. olecsa 100 53
4.. trr,tcida 100 53
M. macropltylla 100 62

No. of cells No. of cells
from which from which
no larvae only

or parasite parasites
emerged emerged

No. of cells Larval emergence
from Which from non-paralitized
both larvae female cells

and /- --'r \
parasites Average Maximum

. emerged

4 342.2 7857 281.4 7+39 266-2 594

33
28
l5

10
t2
t4

TABLE XXI-COMPARATTVE STUDY ON THE Ef,'FECT OF MAJOR NUTRIENTS
APPLIED TO M. MACROPHYLLA PLANTS ON THE DEVELOPMENT OF'LAC INSECT

Treatment

t
r.

A
B
C
D
E
F
G
H
I
J
K
L

Element supplied

Control
N
P
K
Mg
Ca

Pf KfMgfCa
Nf K-fMglCa
Nf PfMglCa
N*P*K*Ms
NiP*K*Ca
N+P+K+Mg*Ca

Sex ratio
Male-Femdle

L:1.12
l:2-76
1:1.13
1:1.13
1:1.50
1:0.98
I :0.68
1:0. 5

:0.89
:I.2+
i2.12
:1,83
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TABLE XXII _ DIIRATION OF VARIOUS STAGES IN THE LIFE-HISTORY OF
HOLOTRTCHTA SDRRATA (FAB.)

Showin$ average of 12 individuals with variation in parenthesls

Preoviposi- .Oviposition Fecundity -Incubation
tion period period per female period

days days eggs daYs

30.5 2l-4 28.6 10'0
(14-s6) (r7-3r) (26-30) (6-1s)

29.9 34-8 75.8
(22-38) (28-3e) (62-92

Pupal Total
stage duration
days egg loadult

' days

10.0 762.4
(8-13) (139-183)

TABLE XXIII-RESULTS OF SOIL SURVEY FOR POPULATTON
HOLOTRTCHTA SERR'AT A (r'AB.)

Average nurnber per collection - 4 collections

Grub

+.3

1.3

2.9

+.7

8.9

162.3

189'6

127.6

96.7

37.+

r2.6

+.3

a month

Pupa

29.8

10.6

12.3

16.8

2A'6

31.8

"T

AduIt

2.8

4'6

10.3

18.5

29.3

38.6

36.4

10.3

3.6

]

Month

Jamary 1962

February 1962

March 1962

Aprll 1962

May 1962

Jrne 1962

July 1962

August 1962

September 1962

October 1962

November 1962

December L962

Egg

1.6

3.2

5.6

12.2

27-6

2+.3
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TABLE XXVII_INVESTIGATIONS ON SPURIOIJS EMERGENCE OF LAC LARVAE
(JHALDA)

Experirnental details
Treatment

5X

Treatment No. of
trees

Replication No. of trees
per plot

8xt
Crop data (Jethwi 1962)

Progeny oI
brood

Total No. oI
trees
40

Brood
used
kg.

Yield

Brood Total
kg. kg.

757.98

23.52

6.8+

+23-13

33.52

13.04

Brood
to yield

ratio

l:2.13

1 : 3.10

1 : 3.50

8t
8l
8f
4l
7J
4

1

A
B
C
D
E
D

E

198.15

10.80

3.72

husuw

husum (Prog.
ber ! husum)

husum (Prog.
palas ! husum)

TABLE XXrX-ALTERNATTVD KUSMr HOSTS (JHALDA)

Results of stick exarnination
After 4 weeks At male emergenceHost

Protium serratum, (Syn.
Bursera serr&ta) an;.d husu,rn

Dalbergia latifol'ia
Ficws arnottiana
Palas
Ber and hwsotm

P. serratwm
D. latiJolia
F. arnottiana
Palas
Ber

Percentage of
larval mortality

Jethnti 1962

45,73

Percentage oI
males

2l.I+

At crop maturity
Percentage of

adult mortality

+8.23

35.90
100.00
100.00
66'32

56.00
46.00
45.00
62.00
40.38

40.89 19.23
48.30 20.+0
54.85 r7-2+
21.21 19.79

A{hani 1962-63

+6.9 22.22
st.7 2s'00
30.6 28.57
52.8 28-57
20-63 28.91

TABLE XXX-CROP DATA OF ALTERNATTVE KASMr HOSTS (JHALDA)

Host No. of
trees

Brood
used
kg.

Jethwi 1962

33.54
11.40
r+.75s

Aghtjri 1962-63
32.70
21.00
14.88
18.84

Yield
obtained

kg.

23-82
2{,0

2+.160

26.83
+.57

16.78
51.08

Brood
to yield

ratio

:0.71
i0.22
:1.63

:0'82
:0.21
il.12
:2.71

P. serratum t7
D. latifol,ia 6
Ber 

.10

P. serratum l7
D. Iatifolia 7
F. arnottiana. 5
Ber 10

5+
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TABLE XXXrr-REsPoNsE oF GrroN? TO PRUNTNG (DAMOH)

Experirnental details

Kathi 4
Ba'isahhi 2

Yield
particulars (-

Lac sticks
Scraped lac

Lac sticks
Scraped lac

No. of trees
per plot

x5x
X5X

Treatment A

Treatment Replication

10
10

Treatment B

9'l 7: O'27
O'73 1: 0'15

Total

200
100

Treatment C

Brood Yield Brood
used obtained to yield
kg. kg. ratio

11.8 42'9 7:3'6
2'2 5'28 l:2'4

Yield Brood Brood Yield Brood
obtained to yield used obtained to yield

kg. ratio kg. kg. ratio

33.4
5.5

5.8
0.35

Brood
used
kg.

33.4
4-6

33.+
5.1

Baisohhl 196l-62

11.8 38'7 l:3'2
2'3 4'72 1,:2'O

Kathi 1962

l: O.l7
1: 0.06

l3.l 1: 0.39
1.03 1: 0.20

TABLE XXXIII _ OPTIMUM AMOUNT OT' BROOD REQUIREI\,IENT FOR
GlroNr @AMOH)

Results of stick exarnlnation

Treatment After 4 rveeks
(--^
Density PercenLage
of larval of larval
settlement mortality
per 2'5 cm.

53.0 97-38
81.0 97-73

103.0 96.78

At male emergence

No. of Perceniage
living of males
insects

per 2.5 cm.

Baisakhi 196l-62

110 34.81
60 43.24
88 39.85

Kathi 1962

At crop maturity
/ _4_--

No. of Percentage
lirrino
ceIIs

Per 2'5 cm'

of adult
mortality

t6
22
28

A
B
c

A
B
c

147.O
186.0
276-O

78.28
74.r+
77.33

28.32
23.26
34.36

3'0 80.64
6.6 74.O+

10.5 75.10

60.85
60.68
45.91

f,
4
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TABLE XXXIV-OPTIMUM AMOUNT OF' BROOD ,REQUIREMDNT FOR
crroNl'(DAMOH)

Experirnental details

Crop data

Yield Treatment A Treatment B Treatment C
particulars #r /---l---

Treatment

3x
Replication

10x
No. of trees

per plot
5:

1.1 1: 0.10 22.0
0'07 1:0.04 3.5

Total No. of
trees

150

Brood Yield Brood
used obtained to yield
kg. kg. ratio

32.O 78.50 7:2.4
4'32 4.3+ 1: 1.0

Lac sticks 8.0 16.0
Scraped lac l-+3 0.86

Brood Yield Brood
used obtained to yield
kg. kg. ratio

Brood Yield Brood
used obtained to yield
kg. kg. ratio

Baisokhl 196l-62

l:2.0 16.0 66.90 7:4.7
1 : 0.6 2.41 4.54 I : 1.8

Kothi 1962

Lac sticks
Scraped lac

1.5 l:0.27 11.00'05 1: 0.04 7.7
)')
1'05

2.8
1.0

7:0.12
1: 0'28

Host

Bev

Ghont
Palas

Ghont
Ghont

Ghonl

Palas

No. of
trees

TABLE XXXV - TRIALS ON REGTONAL ITOSTS (DAMOH)

Lac sticks Scraoed I ac

Brood Kind of Brood Total Brood
used
t--A5

5.40 Ghont (Prog.
palas x ghont)

2'3O Palas
3'10 Ghonl

(Prog. palas)

3'30 Palas
5'00 Palas (Ptog.

palas x ghonl)
2'10 Ghont

(Prog. falas)
6'00 Palas (Prog.

palas x ghont)

brood obtained yield to yield
kg. kg. ratio

Baisahhi 196l-62

7.7O 1: 0.31

2'7O 8.10 1: 3.5
11'00 11.0 1: 3.5

Kathi 1962

l.7O l.7O 1: 0.56
5.80 5'80 1: 1.16

0.40 0.40 1: 0.19

0'40 4.80 1: 0.8

Brood Brood Total
used obtained yield
kg. kg. kg.

0.60 0.03

0.30 0.10 0-50
1.30 0.90 0.90

Brocd
to yield

ratio

5

5
1.

t, O.OS

l: 1.6
7: O.69

5
2

't

2

0'50 0'16 0.76 1: 0.3
0'40 O'7+ 0.74 1 : 1.8

0'10 0.08 0.08 1: 0.8

0.50 0'03 0.33 7: O.62
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TABLE XXXVII_RESPONSE OF' GIION? TO PRUNING (]IIIRZAPUR)

Experirnental details
-Ireatment

Kathi 4
Baisahhi. 2

No. of trees
per plot

X5X
X5X

Crop data

Total No. of
trees
200
100

Treatment C

Brood Yield Brood
used obtained to yield
hg. kg. ratio

Replication

10
10

Yield
particulars

Lac sticks
Sticklac

Lac sticks
Sticklac

Treatment A

Brood Yield l3rood-
used obtained to yield
Lg.

25.000
4.725

15 .300
4.533

BrooC Yield
used obtained
kg. kg.

Treatment B

kg. ratio

Brood
to yield

ratio

Baisahhi 196l-62

81-.825 l:3.39 25'000 83'372
l'899 1: 0'40 4'18+ l'52+

7: 3'33
1 : 0'36

1.990
0'007

Katki 1962

1: 0.130 15'300 2'2OO l: O'143
1 : 0'001 4'157 0'010 1: 0'002

50'00 1'020 1: 0'020
72'072 0 007 1: 0'001

TABLE XXXVIII - OPTIMUM AMOUNT OF BROOD REQUIREMENT (MIRZAPUR)

Experirnental details

Replication No. of trees
per plot

10x5
Treatment

J

Yicld
particulars

Glront

Lac sticks
Scraped lac

Palas

Lac sticks
Scraped lac

Gltont

Lac sticks
Scraped lac

Palas

Lac sticks
Scraped lac

80.730 l: 6'45
2.026 1: 0'70

'Ireatment A
(-_^
Brood Yield Brocd
used obtained to yield
hg. J.g. ratio kg.

Baisakhi

Crop data

Treatment B
t_.--L-,
Brood Yield Brood
used obtained to yield

kg. ratio

r96t-62

Total No. o.f
trees
150

Treatment C
(___-L
Brood Yield Brood
used obtained to yield
kg. kg.

12.50
2.849

l4'0 110'40 1: 7'88
2'773 10'396 7: l'374

8'0 7'593 1: 0'199
2.183 0'013 1: 0'005

15.60 7'80 1: 0'500
2'183 0'249 1: 0'075

25'0 96'460 1: 3'35
4'215 3'O75 l: O'62

Kathi 1962

28'0 161'80 l:5'77
5'444 79'379 l: 3'55

16.0 l'C7l 1: 0'066
4-509' : 0'006 1: 0'001

3l'20 10'40 1: 0'333
3.292 0'312 1: 0'004

ratio

50'0 135'400 7:2'72
9'6+1 6'973 l: O'71

55'20 205'25 - 1: 3'71
17'423 26'577 7:2'32

32'0 6'860 1: 0'021
8.738 0'068 1: 0'007

62.40
lt'872

28'60 1: 0'445
0'827 1 : 0'166

60



Host No.
of

trees

5
5
J

TABLE XXXIX-TRIALS ON REGIONAL H(

Lac sticks
-.--4 

-1Brood Kind Brood Total Brood
used of obtained Yield to Yield
kg. brood , kg. kg. ratio

Ber
Ghont
Khaiv
Khair
Kuchai'
Reu (Aeaci'a

Ieucophloea)

Ber
Khair
Khair

5
5
5
+
+
2

5'00 Palas
4'00 Palas
3'00 Palas
0'960 Bev
2'0O Palas
3'00 Palas

2'500 Palas
2'00 Palas
1'500 Ber

Baisakhi 196l-62

1l'582 7:2'3
2'770 L: O'69
7'05 l:2'3
0's70 1 : !'06

11'60 1: 5'8
1'950 1 : 0'65

Katki 1962

2'585 1 : 1'03
0'55 2'750 7:7'87
0.350 1'250 1: 0'83

TABLE XL_RELATIVE IMPORTANCE OF' ENEMY AND F'RTE}

No. of iParticulars of caging

Locality

Rowline caging of matuYe lac 1962

Palas Field area JolY
,, ZaidPttt
,, ChuPPePur

Routine caging of malwre lac 1962

Palas Field area November
,, Kinvil ,,
,, Madhira

Eupelmus Parech-
tachar- thro-
diae dryinus

clavi-
cornls

Eren- Tachar- T. somer-
cyrtus diaephagus villi
dewitzi tachar-

diae

Elasmus Eyrutoma Brachy
clari- palidis- meria

pennis capus tachar-
diae

Baisahhi 196l-62

Lac
caged

Tetras-
tichus

PurPureus

15
JJ
15

9
219
220

3 1 15 9 -621 6-
1461,

1+937 14 1

13s2513
2-+3103

Kathi 1962

6l
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APPENDIX B

Tables: Chemistry Division

TABLE I-SPECIFIC HEAT OF FRESH SEEDLAC AT DIFFDRENT TEMPERAT.URE

Sl. Seedlac Temperature Specifc heat Average
No. '!.. Replication

0-372
0.361
0.373

0.410
o.+2+
0.+32
0.+61
0'+87
0.480
0.695
0.67+
0.686

0.650
0.669
0.652

I Kuswm

30

35

40

70

72

0.368

a.+22

a.+76

0.685

0.657

2 Palas

30

35

70

72

0.348
0.362
0.367

0.+20
0.416
0.436

0.671
0.680
0.689

0.654
0.665
0.6+2

0.359

0.+24

c.680

0.652

3 Ber

30

JJ

70

72

0.355
0.360
0.365

0.+r+
0.+20
o.+20

0.682
0.683
0.681

0.650
0.666
0.661

0.360

0.418

0.681

0.659

6?



TABLE II - SPECIT'IC HEAT AT ?O'C. Otr'

Sl. Approxirnate
No. age in years

KUSMI SEEDLAC OF'DIFFERENT AGES

Sp'ecific heat at
70'C. replications

Average

0.68

0.60

0.53

0.39

0.69
0.67
0-68

0.61
0.60
0.60

0.52
0.53
0.54

0.36
0.36
0-37

0.33
0.32
0.32

0.39
0.40
0.38

T2

l3

0.36

0.32

sl.
No.

Sample

Kusmi
Seedlac

Ber
Seedlac
Palas
Seedlac

Age of
the sample

(year)

Fresh

Fresh

Fresh

73
13
t2
10
7+
l4
13

H.A.I.
. in neutral

alcohol (percent)'wr

2.89

2.76

+.1+

19.75' 20.16
30.11
18.7+, 26.16

.' 14.90
28.34

OLD LACS

H.A.I.
in acidic

alcohol (percent)
w2

2.92

2.76

4.1+

6.79
5'06
3.76
3.20
+.29
+.9+
4.40

Percentage of
insoluble
Wr-W,

Difierence with-
in the limits
of experimental
error

t2-96
15.10
26.35
15'54
21.87
9.96

23.9+

TABLE III _ INSbLUBLES IN

2

J

4
J
6
7
8
9

10
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TABLE V-WATER/MOISTURE REMOVAI FROM IilASHED.LAC ON CENTRIFUGING
(AT 1170 r.p.m.) f,'OR VARIOUS PERIODS

Expt.
No.

Time of
centrifuging

mtn,

0
10
20
30
60
90

t20
180

Time
required for
centrifuged

sample to dry
to constant
weight at
42'+1"c.

(hours)

Moisture lost
on drying
to constant
weight at
42"+1"C.

e/")

34.25
9.71
9.10
9.08
5.06
3'21
2.65
1.48

Moisture
constant of
dried sample
by standard

method
to/ \

1.15
1.50
r.s+
1.15
1.09
l-+2
1.15
1.48

Total
moisture

percent in the
centrifuged

sample
(%)

36.+0
11.30
10.6+
70.23
6.15
4.63
3'80
1.48

I
2
J
+
5
6
,7

8

n

6
+.5
+
a

2.5
2

0
6

l2
18

0
6

l2
18

sl.
No.

I
2
J

+

1

2
a

+

TABLE VI _ STORAGE
ALKALI

Starting
material
for the
shellac

Seedlac

Molamtna

,,

STABTLITY OF'SHELLAC PRODUCED BY
EXTRACTION METHOD

Properties of the shcllacDuration
of storage
(month) Life

at 150'C.
(min.)

28
26
22
22

22
20
l9
l6

Flow
(sec.)

Hot alcohol
insolubles

(%)

600 t.026s0 t.oz
705 1.02
720 t.02

600 for 5 cm. 1.85
610 1.85
650 1.85
660 for 5 cm. 1.85

TABLE VII_COMPARATIVE FILM PROPERTIES OF SHELLAC MADE BY BHATTA
AND ALKALI EXTRACTION METHOD

Material

Shellac made by bhatta process
Shellac made by alkali extraction

Scratch hardness-
Load on 1 mm. steel baII

gm.

1000
1000

Water-resistance 
-Blushing time on immer-

sion in lvater (hours)

+
+

7l



TABLE VIII_COMPARATIVE RESULTS OF MELTING SEEDLAC USING
CHARCOAL AND SOFT COKE

20 kg. of seedlac was used in each experirnent

SL Seed- Fuel Quan- Time Yield Yield Lac Loss Properties of the shellac
No. lac used tity of taken of of sticking % obtained

fuel for the shellac hiri, to cloth
con-melting%%bag

sumed hr.
kg.

At Flow Hot Colour
(bunch) 150'C. (sec.) alcohol index

% lile in-
solubles

(min.) %

7a Kusum Charcoal 10.5 4 88.5 7.5 2'25 1.75 68 51 0.376 8.5
lb do Soft coke 12* 4 88.25 7-S 2.25 2.OO 67 54 0.372 8.5

2a Ber Charcoal 72 4.5 85.5 9.5 3.25 1.75 52 64 0.456 72
2b do Soft coke 13* 4.5 85.5 10.0 3.0O 1.50 52 64 0.461 72

3a Palas Charcoal 13 5 81.5 72-5 5.00 1.0O 50 69 0.482 13.5
3b do Soft coke 15* 5 81'5 72.5 5.00 1-00 51 68 0-478 13.5

*In addition to these quantities of soft coke, 2 kg. of charcoal was neccssary to light the soft coke.
The soft coke for these experiments was obtained from the Central Fuel Research Institute, Jealgora,
Dhanbad, from their coke oven plant. Thc experiments rryere repeated with coke, obtained from our
Institute gas plant also ra'ith the same result.

TABLE IX-DISTRIBUTION OF WAX IN THE PRODUCTS OBTAINDD
DURING PROCESSING OT'STICKLAC INTO SEEDLAC

Material Yield Wax content
of Product r---__-^-
per cent Per cent Per cent

on sticklac on product on the rveight

Sticklac
Seedlac
Molamma and other by-products

100 4.67
70 4.78
7 8.O4

Total of seedlac ard LIolamm.a, etc. 3.909
,', Wax lost during processing (per cent) 0.767

of sticklac
used

4.67
3'346
0.563

72



TABLE X_ACTION
Treatment Yield

I. Aldehydic acid ':
II. Precipitated forn

sodium carbonate
solution without addi-
tion of bleach
(a) iVlaterial obtained 68

as precipitated
mass

(b) Material left in 30
solution

III. Sodium carbonate
solution of acid.
treated with bleach
liquor, precipitated,
washed afld dried
(a) Material obtained 65

as precipitated
InASS

(b) Material left in 33
solution

ON ALDEHYDIC ACID
Sap. Hydroxyl Carbonyl Iodine

value value value value
335.2 177 .5 5.8 7 .2

Of,'BLEACH
M.P. Acid
"C. value

85.88 199.4

LIQUOR
Chlorine
content

165.2

203.2

92'95 186.1

236.1 168'0 0.0 7.8

256.1 229.2 0.6 7.s

279.6 748.2 0.2 6.0

296.8 0.0 6.5Sticky
mass

192-1

1.25

1.1

TABLE XI-PROPERTIES OF
Tin salt used

Dibutyl-tin-maleate

Dibutyl-tin-dinonyl maleate

Dibutyl-tin-dilaurate

Control

BLEACHED LAC STABILIZED WITH TIN SALTS
Life of the stabilized

bleached lac at 150'C.
mrn.

13
15
15-15
10
t4
15
r+
10

Amount per cent
on the weight of
dry bleached lac

0.25
0.5
1.0
2.0
1.0
2.0
1.0
2.0

TABLE XII - PROPERTTES OF' LAC TREATED WITH TOLUENE
Properties of theSl. Lac

No.

DI-ISOCYANATE
modified resin

3
4
J
6
7

8

Dewaxed lemon
shellac

do

${elting Nitrogen
point contentoc. 

%
76 0.0s54

79 0.1163

82 0.211985 0.326589 0.484392 0'5954
95 0.8034

do
do
do
do
do

do

Di-isocyanate
per cent

on the rveight
of lac

0
(untreated)

0
(dissolved and re-
claimed from
solvent)

1

2
J

J

Solubility
in alcohol

Soluble

do

do
do
do
do

Soluble with
difficulty

Partially
soluble

Softening
point
"c.
69

IJ

102

76
79
81
85
88

93 0.9084

IJ



TABLE XIII _ F'ILM PROPERTIES OF' MODIFIED SHELLAC ETCH PRIMER

Sl. Modification
No.

Freshly made Atter 4 months' storage

---LScratch hardness after Flexibility Scratch hardness after Flexibility
24 hours air-drying on after 24 hrs. 24 hrs air-drying on after

air-drying 24 }rrs.
Aluminium Steel on Al-panel Aluminium Steel air-drying

gm. gm. gm. gm. on Al-panel

1 70% Phenolic resin 800-1000 1300-1400 Poor 1000 1000 Poor
(Firm-A) 3l"Utea

10o/o Dibutyl phthalate

2 20% Phenolic Resin 1400 1500 Between 600-700 1000-1200 Between
(Firm-A) 3",'o Urea poor and poor and
10o/o Dibutyl phthalate fatu fair

3 30% Phenolic resin 1300 1100 Poor 1000 700-800 Poor
(Firm-A) 3"/" Urca

1 0o/o Dibutyl phthalate

4 70% Biolac (Firm-B) 1000 1600 Poor 800-1000 800-900 Poor
3o7'o Urea
10o/u Dibutyl phthalate

5 20% Biolac (Firm-B) 1000-1200 1400-1600 Poor Very much thickened. Film pro-
3o1o Urea perties could not be tested
1 0 "/o Dibutyl phthalate

6 30% Biolac (Firm-B) 800-1000 1400 Poor do
3o/o Urca
10o/o Dibutyl phthalate

7 l0% Phenolic resin 600-800 1500-1800 Fair do
(Firm-C) 3o/o Urea

109{, DibutS'l phthalate

8 20% Phenolic resin 200 900-1200 Poor do
(Firm-C) 3lo Urea

1 0o/o Dibutyl phthalate

9 30% Phenolic resin Less than 1000-1200 Poor do
(Firm-C) 31" Iltea 2OO

10o/. Dibutyl phthalate

10 10)i Phenolic resin 1200-1400 1500-1700 Fair Yet to be studied
(Firm-C)

71 20o/o Phenolic resin 1500-1700 1400-1700 Good
(Firm-C)

72 20olo Phenolic resin 1000-1100 1500-1800 Good
(Firm-C)

Phenolic resins for these experiments were kindly supplied free of cost by (i) Shalimar Paint, Colour
Varnish Co., (ii) M/s Hardcastl6 Wand & Co., and (iiq MlsGodlass Wall & Co.'to whom our thanks are
oue.
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TABLE XIY-VISCOSTTIES OF' DIFFERENT SHELLAC ETCH PRIMER ON STORAGE

\riscosities measured in 84 Ford cup, at 20" +7"C. (second)sl.
No.

Strength of
ethyl alcohol
used in the
primer com-

position-alcohol
%

98
95
92'5
90.0
87.5
8s.0
82.5
80.0

Freshly
made

28.5
24.5
23.3
22.2
21.8
23-8
31.85
39.5

After
3 months'

storage

37.9
28.8
25.0
23.7

Thickened
do
do
do

After
6 months'

storage

3s.9
28.6
29.5
28'r

Thickened
do
do
do

1

2
J
+
5
6
7
8

TABLE XV-CHEMTCAL CONSTANTS OF THE REACTION PRODUCTS OBTAINED BY
HEATING DEWAXED LEMON SHELLAC UNDER PRESSURE WITH WATER IN AN

AUTOCLAVE UNDER VARIOUS CONDITIONS

Heating

Tem- Duration
perature (hours)
"c.+:'c.

Acid
value

80.0
86'0
97.2

123.5
727-l
128.8
727.5
122-8

752.2

227-2

Catalysts used
a-
Catalysts Amount

used
per cent
on lac

nil
niI
nil
nil
nil
niI
nil

Sodium 6
carbonate

Sodiurn car- I
bonate and I -ffi;;;;i: | 6 each

phite )
Sodium car- 32
bonate

Constants of the
resinous products

Material left in
aqueous phase

Acid Carbonyl
value value

216.0 100.0
238.7 98.4
207.6 110.0
218.4 704.0
220.0 105.0

Carbonyl
value

180 2.5
180 5
190 3.5
200 3
200 5
200 10
200 t6
200 3

200 3

11'0
7.8
6.+
2.1
7.9
nil
niI

TABLE XVI-HYDROLYSIS OT' LAC WITH JUST THE REQUISITE AMOUNT OF'
AQUEOUS CAUSTIC SODA OF VARIOUS CONCENTRATIONS

Experi-
ment
No.

Duration of
hydrolysis

(hours)

1

1.5
J
3.5
4
5

24
48

1
2
J
4
J
6
7
8

0.25 N

24.51

42.58
45.23
47'80

72-43

0'5 N

47.26
58.75

63.56
66.25
80.65
85.39

0'75 N

50'59

65.87

70.58
82-60
87'30

l'0 N

5+.45

63.68

71-14

84.64
89.87

1.5 N 2.0 N

Could not be determined
as the resin formed
lumps and would not
go into solution

do
do
do
do

Hydrolysis per cent with alkali concentration of

l)
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TABLE XIX-REACTTON OF TOTAL HYDROLYSITD LAC WrTH 30% ETHYLENE
GLYCOL AT 190-195"C. WITHOUT CATALYST

5l-
No.

Time of
heating

under reflux
(hours)

0

10

17

2+
3l
38

+5

52

)l

6+

7l
78

Acid
value

220

7I
65

5+

48

+5

40

38'6
38.1

36.6

35.5

35.4

I
2

J

+

5

6

8

9

10

ll
t2

TABLE XX-REACTION OF TOTAL HYDROLYSED LAC IYITH 30 PER CENT ETHYLENE
GLYCOL AT 190-195'C. IN THE PRESENCE OI' 0.5 PER CENT p-TOLUENE SULPHONIC

ACID AS CATAI-YST

Time of
heating

under reflux
(hours)

0

6

13

19

25

31

JI

++

50

56

sl.
No.

Acid
value

220

59

+8

4+

30

27

17

t+
13

1

2

J

+

)
6

8

9

10

tt
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TABLE XXII - PROPERTIES OF'AIR-DRIED B'ILMS OF' SHELLAC VARNISHES MODIFIED
WITH BUTYLATED UREA FORMALDEHYDE RESIN -

Sl. Percentage Flexibility-film Gloss of the Scratch hardness 'Water- Ileat-resistance-
No. of the resin bent round film measured load over resistance beaker

on wt. a 3 mm. by glossmeter 1 mm, (immersed in containing
of lac mandrel per cent of steel ball water for water kept

standard gm. 24 hrs.) boiling by
black glass immersion

heater placed
over the film
for 2 min.

1

2

J

4

5

NC 54

NC 72

NC 50

NC 62

NC 63

9OO FB SM

7OO FB SM

9OO VB ST

9OO NB NS

8OO NB NS

10

20

30

40

50

NC: No cracks; NB : No blush; FB: Faint blush; VB : Very faint blush; SNI : Sticks and
makes mark; ST : Sticks and makes very faint mark; NS : No sticking no mark.

TABLEX XXIII _ FILM PROPERTIES Of,' HEAT- AND W-ATER-PROOF
SHELLAC VARNTSTT ( FRENCH POLTSH )

( Shellac varnish containing 4O per cent amino resin either butylated rnelarnine or
ufea resin )

1. Appearance of the varnish
2. Solid content - 

per cent

Pnoprnrrps oF AIR-DRTED FrLMS -
Appearance
Flexibility (film bent round a 3 mm. mandrel)
Scratch hardness, load on 1 mm. ball in gm.

Water-resistance, films on glass slides immersed
in water

Heat-resistance - Beaker containing boiling
water put over the film for 2 minutes
Resistance to alcohol - 40 per cent alcohol
splashed over the film over wooden surface and

Clear homogeneous varnish
25

Smooth, hard and glossy

No cracks
800-1000

No blush tp to 24 hrs. with urea
resin and up to 15 days with
melamine resin

No sticking, no mark

No deterioration of gloss

60-65

a

+.

5.

6.

,f

8.

left over night
9. Gloss measured by glossmeter-per cent of

standard black glass

79



TABLE XXIV_PROPERTIES OF BAKED FILMS OF SHELLAC VARNISHES MODIF'TED
WITH UREA RESIN

sl.-
No.

IJrea
resrn

Percentage Baking
of urea resin

on the weight Tem- Time
of shellac perature (min.)

"c.

Flexibility-
panel bent
round a
3 mm.

mandrel

Scratch
hardness,
load on

1 mm. ball
gm.

800

700

800

1200

800

600

800

1000

1200

900

800

700

1000

600

600

800

1 100

1000

900

800

1000

800

700

700

900

1000

1000

1100

1000

1200

.Water-
resistance

fiIm
immersed
in water
for 7 days

BB

NB
NB

NB
NB
NB

BB

NB

NB

NB

NB
NB

BB
NB

NB
NB
NB

NB

BB

NB

NB
NB
NB

NB

NB

NB
NB
NB

NB

NB

1

2

3

4

5

c$

8

9

10

71

12

13

74

15

t6
l7
18

79

20

2l
22

23

24

25

26

27

28

29

30

I
II

III
IV
V

VI

Ia
IIa

IIIa
IVa
Va

VIa

Ib
IIb

IIIb
IVb
Vb

VIb

fc
IIc

IIIc
IVc

Vc

VIc

Id
IId

IIId
IVd
Vd

VId

0

10

20

30

40

50

0

10

20

30

40

50

0

20

20

30

40

50

0

10

20

30

40

50

20

20

20

20

20

20

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

150

1s0

150

10c
10c
10 NC

10 NC

10c
10c
20c
20c
20 NC

20 NC

20c
20c

30c
30c
30 NC

30 NC

30c
30c

60c
60 NC

60 NC

60 NC

60c
60c

2 hrs. NC

4,, NC

6,, NC

8,, NC

10 ,, NC

12 ,, NC

C: Cracks; NC : No cracks; BB: Bad blush; NB : No blush.
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TABLE XXVI - E'ILM PROPERTIES OF METAL PLATE LACQUER _ SHELLAC
VARNISH CONTAINING 20 PER CENT UREA RESIN

1. Appearance of the varnish

2. Solid content-per cent

3. Baking time - minutes

+. Baking temperature "C.

Pnoprnrrps oF BAKED FILM -5. Appearance.

6. Flexibility (panel bent round 3 mm. mandrel)

7. Scratch hardness - load on 1 mm. steel ball
in gm.

8. Water-resistance of the film on glass slides
(Immersed in water for one month)

9. Boiling water-resistance on glass slides

10. Heat-resistance (Beaker containing boiling
- water placed over the film for 5 min.)

11. Resistance to acids (Immersed in solutions
{or 24 hours)

(a) 5 per cent Hydrochloric acid
(b) 5 per cent Nitric acid
(c) 5 per cent Sulphuric acid
(d) 5 per cent Acetic acid
(e) 5 per cent Citric acid
(f) 5 per cent Tartaric acid

12. Resistance to lubricating oil (Film immersed
for 7 days)

13. Resistance to white spirit (Film immersed for
7 days)

14. Resistance to grease and vaseline

Clear homogeneous lacquer

25

10-15

150

Smooth, hard and glossy

No cracks

1,200

No blushing or lifting of the film

No blushing or softening when
immersed in boiling water for
5 minutes

No sticking and no mark

No blushing and no lifting
do
do

do
do
do
do

No loss of gloss or sticking or
softening of the film

do

do

82



TABLE XXVII-FILM PROPERTIES OF AQUEOUS LAC-?'UNG OIL VARNISHES

Dewaxed lac and Tung oil tatio

1. Appearance of the varnish

2. Solid content

3. Baking time (optimum)

+. Baking temperature

Pnopnnrrcs oF TrrE BAKED FrLM -
5. Appearance

6. Flexibility (Panel bent round 3 mm. mandrel)

7. Scratch hardness-load on 1'0 mm. ball on
tin plates - kg.

8. Water-resistance of the films on glass slides
(Immersed in water for 7 days)

9. Boiling water-resistance on glass slides (Im-
mersed in boiling water for 2 min.)

10. Resistance to alcohol-glass slides immersed jn
40 per cent alcohol solution for 2 hours

11. Resistance to acids-films immersed in the
respective solutions for 7 da1's

(^) 5% Nitric acid
(b) 5% Hydrochloric acid
(.) 5% Acetic acid
(d) 5% Sulphuric acid
(") 5% Tartaric acid
(f) 5% Citric acid
(S) 3o/o Sodium hydroxide

12. Resistanbe to lubricating oils and grease
(samples immersed for 7 days)
(a) Lubricating oil
(b) White spirit

l+. Resistance to grease (grease applied over the
films and kept for 7 days)

1:1

Clear
homogeneous

solution

2s%

30 minutes

150"C.

Smooth,
hard and

glossy

No crack

1.3

No blush or
lifting

No blushing
or softening
of the film

No blushing
or removal
of the film

No blushing
do
do

do
do

do

do

No effect
No effect

No effect

2:l
Clear

homogeneous
solution

2s%

30 minutes

150"C.

Smooth,
hard and

glossy

No crack

1'5

No blush or
lifting

No blushing
or softening
of the film

No blushing
or removal
of the film

No blushing
do

do
do

do
do
do

No effect
No effect

No effect
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TABLE XXA-III_YIDLD OF ALEURTTIC ACID WITH YARYING PERIODS Of,'
HYDROLYSIS OF LAC

Yield of aleuritic acid
from dewaxed lac

o/
lo

RemarksPeriod of
hydrolysis,

days

1

2

J

4

5

6

8

14.s 1
I

16.8 |
n.0 )
17.2

17.3

t7.2

L7.s

t7's

18'3

19.8

9

10

Some resinous material was found
mixed with sodium aleuritate
on filtration.

TABLE XXIX_PROGRESS OF PILOT PRODUCTION UNIT SALDS DURING
THE THREE YEARS OF ITS EXISTANCE

Material produced Dis-
and sotd tinguished

mark

Bleached lac - refined
(wax free)

Bleached lac 
- 

regular

Water-soluble shellac
(dewaxed)

Autoclave shellac

Water-soluble shellac
(autoclave)

BRF 364.24

RR 438.60

DL 707.72

ASK 265'0r

AL 220.30

303-27 2,763'83

98.65 806'21

107.75 701'8+

225.60 847'28

143.98 818'44

In 1962-63
/____-____-___-!---

Quantity Value
kg. Rs.

64s's0 4,617'58

278.60 1,717'45

298'80 7,876'86

1,307.70 3,591.67

138.75 730'98

In 1960-61 In 7961-62
___________-___j---

Quantity Value Quantity Value
kg. Rs. kg. Rs,

3,488'01

3,695'13

747'21

1,009'70

1,2s3'34

Torer- 7,395.87 10,193'39 873.25 5.937'60 2,669.35 12,534'54

8+



APPENDIX C

Studies on Bed Material for Hydraulic Models

Carried out at the Central Watet & Pouer Research Stat'i'on, Poona

In continuation of last year's work, further study of bed material was carried out to
find out a suitable bed material having specific gravity between 1'1 to 1'5 for use in hydrau-
lic models.' Follov'ing tlpes of material have been investigated.

(i) Lac mixed with Barytes.
(ii) Lac mixed u'ith coal-dust.

Samples of garnet lac and shellac mixed with barytes and coal-dust were obtained
from the^Lac Reiearch Institute. Various ar ount of calcium stearate, 2 per cent of urea
and 5 per cent of paraformaldehyde were also added to the lac samples during hot rolling
with barytes or coal-dust.

The average density of the particles, the variation in the density of the particles and
other ph1'sical-characteristics such as swelling and adhesion of particles under sun rays
have blen studied and the results are presented jn Table I'

The results show:
(i) That the average density lies betrveen I'I2 to 1'56, that barytes mixtures have' 

comparatively higl1er densities than coal-dust mixtures.

(ii) That more than.90.per'cent of the particles in a sample lie between r -f '1 density.

(iii) That srvelling of the samples is not appreciable even without calcium stearate' addition (sample Nos. 38 & 40).

(iv) That slight colour comes to solution from sample Nos. 13, 31, 35 to 40.

(v) That garnet lac with barytes but rvithout urea formed lumps at 34'C. under sun rays.

(vi) That 5 per cent formaldehyde treatment has not prevented fungus growth in
the samples when kept under water.

Discussiom:

The present study shows that with regards to the uniformity in the density.of the
particles both barytes and coa"l-dust can be used. Former will give a_density of 1'45- with
60 pe. cent addition whereas with coal-dust the ciensity obtained will be of the order of
I-22 with addition of 100 per cent of coal-dust. The results also show that addition of 2
per cent ential for umP in addin-g
ialcium r prevent n-g a s ver, small
amount stearate tor x

As ldehyde grorvth,
that it ever, be h some
observe rvater in may no
actual models where v'ater will not stagnate.

It is suggested that field trial with samples ol following co_mpositioq may be given to
finally decide about the suitability of the lat samples as a bed material.

(1) a) Shellac or garnet lac
b) Urea
c) Calcium stearate
d) Coal-dust'

100 (2) a) Shellac or garnet lac
2 b) Urea
1 c) Calcium stearate

100 d) Barytes

100

2
I

60

85



Percentage of density fractions and density of each

TABLE r (App. C) - SHOwING DIFFERENT DENSITY FRACTIONS SWELLING PERCENTAGE' ETC., Of,' THE SAMPLES

t.L L'7-t-2 7.2-7.3 1.3-r.4 1'4-1'5

Swelling Action Action under water
% under sun

(10) (11) (r2)

3 Particles .re- Faint yellow colour
main sepa- coming in the
rate uP to solution. Fungus

42"C. growth is observed.

3 do , , Reddish Yellow
colour coming in
the solution. Fun-
gus growth is
observed.

3 do Faint violet colour
coming in the solu-
tion. Slight fungus
growth is observed'

1.5 do do15.9 84'0
d:1'39 d':l'46

23.O 76.8
d:1'38 d:l'47

0.s 99'4

SI. Material
No.

0) Q)

13 Garnet lac 100
Ca stearate 3
Urea 2
Barytes 60

31 Garnet lac 100
C,a stearate 3
Urea 2
Barytes

4l Garnet lac
mixed.with
barytes

(4) (s) (6) (7) (8)

s.0 89.8

Average
densiSr

(3)

r-47

r.t2

1.56

1.5-1.6

(e)

5.4

35 Shellac 100 l'45
Ca stearate 3
IJrea 2
Barytes 60

36 Shellac 100 1'45
Ca stearate 2
Urea 2
Barvtes 60

37 Shellac 100 l'44
Ca stearate I
Urea 2
Barytes 60

38 Shellac 10O l'47
Ca stearate
Ijrea 3
Barytes 60

39 Shellac 100 l'23
Ca stearate 3
Ijrea 2
Coal-dust 100

40 Shellac 100 1'18
Ca stearate 3
Urea 2
Coal-dust 60

27.8 72'l
d:l'07 d:1'15

10'8 89.2

2-O 7s.0 21.6
d:1.20 d:1.26

92'O 5.0

3.9 92.9 2'O 0'3
d:1.17

100.0

s.4 76.9 10'6 2'4 3'9
d:1.08 d:1.18 d:l'25

0.2 88.0 8'7 3'0 4'0
d':l'17 d:l'24

0.1 83.6 16'5 0'2
d:1'18 d:l'23

3.5 83.1 8'3 4'+
d.:l'17 d:l'26

1.7 do Slight violet colour
rs coming in the
solution. Fungus
grolvth is observed.

1.8 do Slight violet colour
is coming in the
solution. Slight fun-
gus growth is ob-
served.

0.6 Formed B.rown colour of the
lumps at material is faded.
34'C. Fungus gronth is

observed

4.0 No effect up Solution clear. Fun-
to 35oC. gus grolvth is ob'

served.

do

do1.3

tril

3'0

46 Sheltac 100 1'19
Ca stearate 1
Urea 2
Coal-dust 60
ParaJorm- 5
aldehyde

47 Shellac 100 1'21
Ca stearate Nil
Urea 2
Coal-dust 60
Parajorm- 5
aldehyde

48 Garnet lac 100 t'20
Ca stea.rate 11
IJrea 2
Coal-dust 60
Parajorm- 5

' aldehyde
49 Shellac 100 l'22

Ca stearate I
IJrea 2
Coal-dust 100
Paraform- 5
aldehyde

Composition same l.l9
as 46 sheets

dodo

do do

do

do

de

do

3'9

1.9
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APPENDIX D

Extract frorn l,etter No. nit,, dated' Igtk 3 ss, Curator of
Insects, The' Science Muse'u.rn, California, o Y. Sanhara'
nara.y&na.n, Ind'iatc Lac Research Insl'itute, N

" I enclose three of these showing the nature of our vehicle and some scenes of opera-
tion. I also enclo the great extent of
long exposute of ety of clim-ates. I
incfuded a few Ko rest. The familY g

be passed on to the appropriate stafi member.

" If we had paintecl two surfaces of the truck with different types of Ptch Primer we
could have had i controlled experiment to test relative efiectiveness or durability-under
.i*il.t conditions. Wiihout this all I can report is that the paint held up very well over
the 34,000 mile route. At times the shade temperature rose to 120"F. in Australia so the
sun heat exposure must have been exceedingly severe. Fre_quently, we drove cross-country
through shiubs which brushed the paint surface. In other words, the paint received a

rugged test.
it on some future expedition and there u'ill

covered. It appears that you have produced
did not har.e the opportunity to compare it

e. I am confident that it rvould have been

as good or better.

" I wish that there was more to report but I think that this should be sufficient for
your needs. When my National Geogriphic article appears, pictures of the truck will be

i"Ufirh"a and this 
""n 

b" further refeienie to the exterrsive exposure of your product."

AP PEND IX E

List of Publications from the Institute during the Year 1962-63

1. A rapid method for the determination of impurities in- l3",by.S'--S, 9llpta-and. y. Sinkaranarayanan lJournal of Scientifc & Industrial Research, Vol. 21D, No. 6

(re62), pP. z0r-21.

2. Calibration of photoelectric colorimeter for the determination of bleach index of lac,- by S. S. Chopri and Y. Sankaranarayanan lJournal of Scientific 6 Industuial' Researclt.,

Vol. 21D, No. 9'(1962), PP. 3+l-21.

3. Dewaxing of bleached lac, by B. B. Khanna and Y. Sankaranarayanan lResearch 6
Ind.wstry,-Yol. 7, No. 11 (1962), pp. 373-+1.

+. Preliminary'trials on Moghania chapparan unrecorded shrub with ku,srn'i strain of the
lac insect; "by B. K. Purliayastha ana U. N. Prasad lScience 6. Culture, Vol. 28, Nov.
(1e62), pp. 54r-21.

5. Chromsome number of Laccifer lacca (Kerr) (kusmi strain) Homoptera-coccodea,

by S. Dikshith lCwrrent Science,3l (Sept. 1962), 383-+).

6. Notes on some arboreal type of Cockroaches feeding on Laccifer lacca Kerr, by
N. Majumdar ltwrrent Science, 31 (Aug. 1962\, 3+0-l).

7. Correlation coefficient between the major chalcid parasites attacking Laccifer lacca

Kerr, by N. Majumdar, A. Bhattacharya and A. C. Chatterjee lScience 6 Cultwre,

Vol. 28 (Aq. 1962), pp. 39341.
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8.

9.

Lac cultivation in India: an article in Kannada, by S. Dikshith (Samyukta Karnatak,
Banglore, 1Oth Sept. 1961).
Shellac etch primer: an outstanding one pack wash primcr, by V. S. Rao and
Y. Sankaranarayanan lJoctrnal oJthe Colour Society, Vol. 1, No. 3 (1962), pp. 26-301.
Lead thiosulphate as a stabilizer for bleached lac, by B. B. Khanna and Y. Sankara-
narayanan lJournal of Scientif.c 6 Ind,ustrial, Research, Vol. 21D, No. 9 (1962),
pp. 342-31.

Effect of artificial partial defoliation of falas (Btttea monospenna) on broodlac pre-
servation in the Baisakhi crop, by S. Krishnasrvami and C. P. Malhotra (Indian
Forester, Vol. 88, No. 11, pp. 866-72).

Proper time of harvesting for maximizing yield of sticklac, by C. P. I\falhotra and
S. Krishfaswami llndian Jowrnal of EntomoloE!, Yol. 24, Part I (Nlarch 1962),
pp.53-571.

13. Tach,ard,ia decorella-a rnis166er, by R. K. Varshney llndian Journal of Entomo-
I'og1,, yol. 24, No. 4 (Dec. 1962), pp. 282-3).

. APPENDIX F

List of Patents Applied for

1. -.A process for the manufacture of a reconstituted or rebuilt shellac possessing out-
standing adhesion, hallne^ss, elasticity and flexibility, No. 82557, by Y. Sankat^tt"r"i.rr"rr,
S. S. Chopra and A. K. Sen Gupta.

2. the pre d fiims aswell possess adhesionand 86212,

APPENDIX G

statement showing Appointments, Promotions, Resignations, Retirernent,
Etc., During 1962-63

10

11.

12.

ApporNrlrBxt

A dntinistr atia e S eclion

1. Sri Md. Samiullah, -funior Clerk
2. Sri A. I{. Choudhary, Junior Clerk
3. Sri B. N. l\fishra, Librarian
+. Sri Sita Ram Jha, Labcur Supervisor
5.. Sri Tulsi Ram, Tindal

Chemistry Diuision

1. Sri Shravan Kumar, Senior Scientific Ofrcer
2. Sri S. C. Sinha, Senior Research Assistant
3. Sri V. S. Iyer, Senior Research Assistant
+. Sri Nagenclra Mahto, Laboratory Assistant
5. Sri R. K. Modi, Research Assistant

7th Ju]y 1962
2lst July 1962
22nd December 1962
30th October 7962
5th March 1963

29th May 1962
1st June 1962
Sth June 1962
31st August 1962
4th December 1962
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6. Sri T. T. Samuel, Junior Clerk
7. Sr-i Tutun Bihari. Falash
8. Sri A. R. Mahandale, Research Assistant
9. Sri P. N. Sivankutty, Junior Clerk

10. Sri Umeshwar Sahav. Laboratorv Assistant
11. Sri Balaram Muzumdar, Laborat"ory Assistant
12. Sri Ranbir Banerjee, Senior Research Assistant
1,3. Sri B. B. Chakravarty, Laboratorv Assistant
l+. Sri NI. C. Ghosh. Laboratorv Assistant
15. Sri Chhedi Lall, Durrvan -

Entomology Diaision

1. Dr. T. P. Singh Teotia, Entomologist
2. Sri V. K. Sehgal, Senior Research Assistant
3. Sri R. K. Varshney, Senior Research Assistant
+. Sri Ajmer Hussain, Laboraiory Assistant
5. Sri Choielal Dhimar, Durwan
6. Sri A. K. Sen, Research Assistant
7. Sri R. B. Sinha, Laboratory Assistant
8. Sri K. L. Choudhury, I.aboratory Assistant
9. Sri D. Prasad, Laboratory Assistant

10. Sri Gopi Krishna Jha, Laboratory Assistant
11. Sri l\fanoranjan Burman, Research Assistant
12. Sri R. Vishrvanathan, Insect Physiologist

PnolrortoN

Cltemistry D'iuision,

1. Sri S. C. Sen Gupta, appointed as Senior Scientific Offrcer
2. Sri S. S. Chopra, appointed as Senior Research Assistant
3. Sri V. S. Rao, appointed as Senior Research Assistant
+. Sri A. I(. Ghosh, appointed as Senior Research Assistant
5. Sri P. N. Sivankutty, appointed as Steno-typist
6. Sri M. Kujur, promoted as Mechanical Supervisor

Entow,ology Diuision

1. Sri T. S. S. Dikshith, a-ppointed as Senior Research

13th April 1962
l4th NIay 1962 (A/N)
14th Ma1, 1962 (A/N)
14th May 1962 (A/N)
21st November 1962
29th Aueust 1962

Assistant 18th February 1963 (A/N)
Sth January 1963

1st October 1962
15th Octcber 7962
19th December 1962
4th Ivlay 1962

27tlr November 7962
26th ir-ovcmber 1962
24th Decerr'ber 7962
7th Jul"v 1962
5th January 1963
7th Januarv 1963
4th March 1963 (F/N)
19th June 1962
15th March 1963
14th March 1963

18th October 1962
11tlt June 1962
llth June 1962
30th July 1962
3rd October 1962
27th December 1962(A/N)
5th Januarlz 1963
1lth January 1963
21st .January 1963
22nd Jarutary 1963
4th March 1963
1st Februaly 1963

Assistant 14th nlay 1962 (A/N)
2. Sri Y. S. Krishnan, appointed as Senior Research

Assistant 14th May 1962 (A/N)
3. Sri R. S. Gokulpure, appointed as Senior Research

Assistant 16th May 1962
4. Sri S. M. Kulkarni, appointed as Senior Research

5. Sri Nelson Lakra, promoted as Fieldman

RBsrcNerroN

Administr atiu e S ecti on

l. Dr. IVI. S. Muthana, Director
2. Sri B. N. Sen, Librarian
3. Sri Ban Singh Tirke)', Tindal
+. Sri Bhikha Oraon, Junior Clerk
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Chemistry Diaision

1. Sri R. K. Modi, Research Assistant
2. Sri N. K. Naik, Laboratory Assistant
3. Sri A. K. Das, Junior Research Assistant
4. Sri R. C. Arora, Research Assistant
5. Sri M. M. Choudhury, Steno-typist
6. Sri O. P. Ratra, Exhibition Assistant

Entomology Diaision

1. Sri L. M. Pramanik, Research Assistant
2. Sri S. K. Banerjee, Junior Clerk
3. Sri S. Z. H. Rizvi, Laboratory Assistant

Rnrrnro

A d.mini str atia e S e cti o tc

1. Sri B. Mukhopadhaya, T.A. to Director - Proceeded on
leave preparatory to retirement

2. Sri K. B. Thappa, Labour Supervisor - Proceeded on
Ieave preparatory to rettement

Drarn

S. K. Deogharia, Fieldman
Dulka Oraon, Farash

SuspBnsroN

1. Sri K. N. Sinha, Chief Mechanic, Suspended from

z. sri P. S. S. Kumar, Assistant t""nr"jil tt":?t""fr:f
6th September

3. Sri Saheb Ali, Estate-Care-Taker, Suspended from
frd September

1. Sri
2. Sri

20th January 1963 (F/N)
lst May 1962
18th June 1962
21st September 1962
9th November 1962
25th February 1963 (A/N)

1st April 1962
16th February 1963
29th January 1963

3rd August 1962

15th August 1962

24th September 1962
3rd November L962

16th September 1962

16th September t962

16th September 1962

1962
from
1962

1962

to

to

to

APPENDIX H

Statistics of Production in Tonnes of Sticklac Durinp the years 1960-61 to 1962-63

Year

1962-63

196l-62

1960-61

Baisahhi

30,606

20,902

41,055

Jethwi
1,120

1,158

1,213

Kathi

10,82+

l+,632

6,992

Aghani

+,928

1,866

3,5+6

Total'

+7,+78

38,558

52,796

Note: The fgures oI the year 1962-63 are provisional.
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APPENDIX I

Tabulated Statement of Prog,ress of Investigation

ENTOMOLOGY DIVISION

Irolr DerB
COMMENCED

PnocnBss RBue,nrs

IIA - ResB.tncn er.ro IrvBs-
TIGATIONS

Lac cultivation studies on
pa,as
(i) Large-scare curtivation re484e 

T:Tl"#?q.1.?lirb".fi. lff: R:: 
r. be continued

venue Rs. 3,089.90 nP. Loss due to
fall in price.

(ii) Evolution of culti- 1959 (a) Five treatments under trial. Of To be continued
vation practice them, D (Light inoculation in

October-November follorved by
complete harvesting in October-
Noverrber next) gave maximum
brood used to brood yield ratio,
namely, 1: 20.5 and also the maxi-
mum scraped lac.

(b) 11,000 trees were heavily inocu- To be continued
lated arrd an equal number lightly
rnoculated. The latter gave better
results with 0.976 kg. yield per
tree.

2. Lac cultivation studies
on bet
(i) Determination of

optimurn density of
larval settlement
and proper time of
harvesting of Bai-
sahhi crop

(ii) Determination of
density of larval
settlement f.ot ber it
Karhi crop

(iii) Studies on pruning
tirne lor ber for Kalhi.
crop

3. Lac cultivation studies
ott kusuttt
Evolution of cultivation
practice

1961 Three treatments, namely:
(a) 1-year rest; inoculation in Jan- To be continued

uary-February'and June-July in
separate coupds, leaving for self-' inoculation in next season and har-
vesting 1 year after inoculation.

(b) 2-year rest; inoculation and har-
vesting as in A

196l Combination of three brood rates, To be continued
namely, half-normal, normal and
double-normal, and three times of
harvesting, namely, April, May and
at maturity, i.e. a total of nine treat-
ments being tried. Treatment D
(| N brood rate and harvesting in
May) gave the maximum brood to
yield ratio (l:14.73) in Baisahhi
t96t-62.

1962 The usual three brood rates are being To be continued
tried. Half-normal brood rate gave
the maximum brood to yield ratio.

1960-61 Four treatments, namely, pruning in To be continued
February, May, October and Decem-
ber are being tried. Results of XalAi
1962 indicate treatment B (May-
pruning) to be the best.
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Irnu

4. Growing lac hosts
under bush conditions

(1) Albizzia lucitta 1957-58

(ii) Ber

(iii) Moghatoia /nac/.o-
phylla

7962

1962

5. Findin$outalternative 1962
hosts for the Kusmi
strain of lac insects

APPENDIX | (Contd..)

DlrB PnocnBss
COMMENCED

7. Biological control of
lac insect enemies
(i) Life-history studies:

(a) Apanteles fahh- 7959
rulhajiae

(b) Brachymeria
tachardiae

1961

(c) l!-year rest; 4 couF6s to be used
as usual. 2-year rest gave the
best result in Jelhwi. 1962 crop.

A. lucida trained into bushes and in-
oculated for Jethwi 1962 gave a poor
crop, namely, 1: 0.91 ratio of brood
to yield of scraped lac, due to high
initial larval mortality. Jethwi. 1963
showed about 50 per cent initial
larval mortality.

Baisahhi 7967-62 harvested as ari itr
May from bushes grorvn {rom cop-
piced, ber plants gave the ratio of
brood to yield (scraped lac) as 1:4.4.
Baisahhi 1962-63 crop is progressing
satisfactorily.

C treatment (4'x 4'spacing) of Mogha-
ni. he best in respect
of for larval settle-
ment in a plot of fixed size.

F treatment (transplanting of 2
March-raised seedlings) per pit gave
the best results.

Effect of nitrogen, phosphorus and
potassium on the yield is under trial
in different combinations. H treat-
ment (combination of all the three
fertilizers) gave the best result in
respect of per tree yield of scraped
lac and brood to yield ratio.

Efiect of different levels of nitrogen
on the growth of bushes is under trial.
E treatment (Use of {Q kg. ammon-
ium sulphate per acre) gave the best
result.

A. lucilla, Ougehda oojeinensi.s and,
Fieus cuni.a are being tried by in-
oculating them with hu smi brood and
alternating the resultant crop be-
tween husum trees and the hosts
under trial.

Agathis sp. reported last yeat as a new
internal parasite of Holcocera pul-
uerea., was identified at the British
museum (N.H.), London, as Agathi,s
coryphe Nixorr (Braconidae). No nerv
insects lvere encountered this vear.

Higher parasitization rvas found in
Aghani and, Kathi ciops.

Development was found to be quicker
at 27"C. controlled temperature than
at mean laboratory temperature
25.5.C.

RnLt.tnxs

To be.continued

To be continued

To be continued

To be continued

To be continued

To be continued

To be continued

To be continued

To be continued

To be continued

6. Survey of lac
€nemies and
parasites

lnsect 7961
their
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IrBn

APPENDIX | (Contd.)

D-lrs Pnocness
ColrunNcr.o

Rrltenxs

(c) Elasmus clari- 1962
Pen'nis

(d) Nlass rearing of 1959
Bracon greeni

(e) Mass rearing of 1957
APanteles tachar-
diae

(ii) Liberation of A. 1957-58
taaltovdiae

(iii) Incidence of pre- 1962
dators on husmi lac
grown on M. tttaoro-
PhYlla

8. Chernical Control of
lac hosts
Effect of insecticidal 1962
spray residues on the
longevity and oviposition
of Eublentna amabilis
and. H ol co c e r a Pul'u er eo

9. Physiological studies:
(i) Relation of host

plant to the fecun-
dity and resin secre-
tion effrciency of the
lac insect
(a) Rangeeni strain 7962

(b) Rusw,i st.rain 1962

(ii) Studies on the 1963
honeyderv oI lac
insect

(iii) Comparative study 1963
of components of
plant sap of major
and minor hosts

(iv) Comparative study 1962
on the effect of
major nutrients aP-
plied to M. tnacro-
plryl,Ia plants on the
development of lac
insect

Seven generations could be bred in To be continued
the laboratory. The life-cycle period
increased at lower atmospheric tem-
peratures.

Work could not progress due to non- To be continued
availability oI the larvae of the host,
Etiella zinchenella, at all times.

Thirteen generations with a total of To be continued
7,1+,435 parasites rvere reared. On
an average 55 per cent host larvae
were parasitized.

Only 9,200 rvere released in Aghan'i. To be continued
1962-63 by September 1963, as sufE-
cient numbers were not available at
the time of periodical release.

Freshly laid in February 1963. 25 To be continued
sarnples being collected fortnightly
Ior examination {or the presence of
predators and to ascertaii the extent
of damage by them.

Freshly emerged adult predators are Concluded
liberated in battery j ars spra.yed lvith
100 c.c. each of 0'25 and 0'5 per cent
dieldrin and aldrin. 0'5 per cent
dieldrin spray reduced the longevity
and fecundity most.

Isolated mature female insects from To be continued
ber, ghont, hhair, palas, Acacia Jar-
nesiana a:ad M. macroPh;vtrla vere
studied. Maximum average number
of larvae emerged lrom A,liair insects
and minimum fuorra A. farnesiana.
Resin secretion is under study.

Kusu.m showed the best result in res- To be continued
pect of fecundity as well as secretion
of resin.

Chromatographic study for amino- To be continued
acids and sugars in the honeydew is
being carried out.

Similar studies as under (ii) are being To be continued
carried out with the plant sap.

Twelve treatments by using ammo- Discontinued
niumsulphate, superphosphate, cal-
cium chloride, muriate o{ potash and
magnesium chloride, singly or in
combination, are under trial. Treat-
ment F (supply of calcium) ; Treat-
ment B (supply of phosphorus f
potassium { magnesium f calcium),
Treatrnent H (supply of nitrogen f
potassium f magnesium f calcium,
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Ireru

10. Genetical studies on
lac insects:

(i) Mode of reproduc- 1962
tion

(ii) Inter breeding ex-
periments

1962

(iii) Evolutionofabetter 1962
resin yielding strain
of lac insect by selec-
tl0n

(iv) Studies on the yel- 1962
low variety of lac
insect in relation to
host specificity

(v) Chromosomal c5rto- L96l
logy of the two ,

strains and yellow
form of lac insects

(vi) Oogenesis.and sper- 1962
matogenesis of the
two strains and yel-
low variety of'lac
tnsect

ll. EcoloSical studies on 1963
lac insect
Determination of ooti-
mum environmental cbn-
ditions for storing the
broodlac to delay emer-
gence of larvae

12. Pests of host trees
(i) Pest oI palas 1961

APPENDIx | (Centd..)

DATE. pnocnBss
COMMENCED

RBuanrs

Virgin as well as impregnated female To be continued
insects were studied. Effective par-
thenogenesis was not indicated in
both the strains, which is contrarv to
previous findings.

Crosses between rangeeni and, husmi, To be continued
strains indicati that the two strains
can interbreed

Crosses between the crimson and vel-
low forms indicate that colour may
be an inheritated character witl
crimson as the dominant character.

Yellow form also did not reproduce
parthenogenetically.

Progenies of the 'bold' and 'small' To be continued
mother cells were studied. Verv
little difierence in the size of the pro--
geny was found which is not indica-
tive of the evolution of a better resin
yielding strain through selective
breeding.

Yellow insects from Flczs sp. were in- To be continued
oculated on A. lucida, A. farnesiana
and. ber for raising a pur6 breeding
yellow form on these hosts.

failed to reproduce
cally.

Chromosome number of the females of To be continued
both the husmi and rangeeni strains
and that ol rangeeni male was found
to be 18.

Studiesonthepatternofspermiogene- To be continued
sis and meiosis in the males of ran-
geeni strair:^ have been concluded and
lhe rangeeni females have bebn taken
up. Sperms of the male progeny of
the X-ray irradiate.d husmi,brood did
not show an-v abnormality.

Brood in 4-5 day stage of ovules from to be continued
Aghani 7962-63 crop was stored both
at 17.5"C. laboratory temperature
and controlled temperature of 14.5cC.
+1. Inoculation from both -the
stocks on the day the larvae emerged
in the laboratory stock and there-
after from the controlled temrrerature
stock was carried out.

Holotri,chi,a serrata (Melolonthidae) is To be continued
being .studied. ..It passed throrigh
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frpu

(ii) Pest of ber 196l

(iii) Pests ol ghont
(a) Hairy cater- 1962

pillar (No. 2)

(b| Pagyd.o tradu- 1962
calis Zell

(c) Hairy caterpillar 1962
(No. 6)

APPENDIX | (Contd.-)

Dern Pnocnrss
Cotrtuoxcpo

Reuenxs

(b) Hemitheo'sp.

(c) NePhoPtery*
leucophaella
Zell

IIB 
- 

RBcrorvAL FrELD RE-
sEARcrr Stertons

l. Jhalda (W. Ben$ar)
(i) Spurious emergence

of larvae in husum
lac

(ii)Alternative husmi,
hosts

(iv) Pests of M. rnacro-
phyl'la
(a) Hypena iconi-

calis 
.Walker

2. Damoh (M.P.) '
(i) Pruning response of

ghont

only one life-cycle in a Year in the
laboratorv.

Thiacidas 
- postica Walker is' being To be continued

studied. Total life-iycle Period was
found to vary from 37 to 275 days.
Three generations were completed
from the larvae collected from feld in
August 1961.

Larvae of this defoliator appeared in To be continued
Julyand August in the field. Field-
collected larvae passed through 8
lan'al instars in the laboratory.

The latvae of this leaf-roller rrere To be continued
found in the field from JuIy to
September. Field-collected larvae
moulted 2-4 times before pupation.

Two generations of this dafoliator To be ctrntinued
could be successfully reared in the
laboratory and the third is continued.
The life-cycle of the first generation
was completed, in 78.2 days average
and of second generation in 58.9 days.

1962 The larvae of this defoliator were To be continued
found in July to October in the field.- Field-collected larvae of July com-
pleted the cycle in August.

1962 The larvae of this looper defoliator to be continued
collected from the field in September
completed four generations by
March,

1962 Latvae of this de{oliator-cum-leaf- To-be continued
binder collected from field in October
completed two generations and the
third is in progress.

1959 Kusum trees inoculated with pure To be continued
husum, bev and, palas artd, mixed,
broods.

No early emergence v/as observed in
Jethui 1962 crop but milfl spuriqu5
emergence was pbserved in Aghani
1962-63 crop from trees inoculated
with husum brood.

1959- Bez showed the best results both in To be continued
tethui 1962 and, Aghani 1962-63
crops, brood to yield ratio being
7:7'6_3 and l:2'77 respectively.
More than one-third of M. macro-
phylla plants transplanted last year
are groiving well.

1959 For Kathi, crirp, pruning in December To'be continued
(Treatment A) was replaced by prun-
ing at the time of harvesting in
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ITEM

(ii) Optimum brood re-
quirement for ghont

(iii) Evolution of a culti-
vation practice for
ghont

(iv) Trials with regional
hosts

(v) Introduction of exo-
tic hosts

3. Mirzapur (U.P.)
(i) Pruning response of

ghont

(ii) Optimum brood re-
quirement fot ghont
ar'd. palas

(iii) Evolution of a culti-
vation practice for
ghonl atd, palas

(iv) Trials with regional
hosts

4. Urnaria (M.P.)
(i) Evolution of a culti-

vation practice for
husu,rn

(ii) Trials rvith regional
hosts

(iii) Introduction of exo-
tic hosts

III-PreNreuoN AT Neurum

IV--TnerNrr.rc elro Aovrsonv
Senvrce

(i) Training

(ii) Extension and advisory
servrce

APPENDIX I (Contd,.)

D.trB PnocnBss
COMMENCED

October/November and the same
treatment was added for Baisahhi.
crop. Treatment A (pruning in
April) under Baisahhi crop and
Treatment CiD (Pruning in May of
previous year) under Kal.hi crop
showed the best results.

1959 In Baisahhi 196l-62 crop normal
brood rate and, in Kathi. 7962 crop
double-normal brood rate shorved
the highest brood to yield ratio.

196l Baisahhi 1962-63 crop is progressing
satisfactorily.

1959 Ba'isahhi 1962-63 crop on palas arr.d
hhair only is progressing satisfac-
torilv.

l95g Sama'nea saman, A . lucid.a, O. oojeinen-
sis and M. macrophylla are growing
satisfactorily.

1960 April-pruning (Treatment .\) it Bai-
sahhi 7961-62 and February-pruning
(Treatment B) in Kathi 1962 crop
showed the best results.

1960 No conclusions could be drawn from
Baisahhi 1961-62 and, Kathi 7962
croDs.

1960 Higher larval mortality was observed
in all the three treatments in Bai-
sahhi 1962-63 crop on ghont t}rarr on
palas.

1960 Ber ir Boisahhi 196l-62 and hhair in
Kalhi 1962 crops gave the highest
brood to yield ratio of scraped lac.

196l Three treatments as under 3 above are
being tried.

Treatment C (l!-year rest) gave the
highest brood to yield ratio in one
year.

196l No host under trial gave satisfactory
results.

1961 M. macrophylla plarats are developing
satisfactorily.

General upkeep maintained. M.
rnacrophylla and other hosts raised.

Fifty-nine trainees completed 6-
month course in two sessions. Three
trainees completed 1-month course
in trvo sessions. One trainee received
a fortnight's ad-hoc training.

Technical advice given to various
parties and extension work done at
various Forest Institutions.

Rnuenxs

To be continued

To be continued

To be continued

To be continued

To be

To be

To be

To be

To be

To be

To be

continued

continued

continued

continued

continued

continued

continued
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CHEMISTRY DIVISION

I-Gneorwc eNo AN.qr.vsrs

l. Bleach index and L957
bleachability

2. Deterrnination of 'age' 7962
of lac

3. Deternlination of in- 7962
soluble lac resin in old
sample

4. Correlation of qualit5r, 1960
especially colour of
sticklac with areas of
cultivation

ll-f r4ppq\,'Bx1Br{1 rN THE
Merunectunr or Seeorec,
Sner-r.ec, Br-oacueo Lac,
ETC.

1. Improved rnethod of
washin$

2. Use of centrifuge for
drying of seedlac

3. Preparation of shellac
by alkali extraction
rnethod

Pnocness

The method developed by this Insti-
tute has been communicated to the
Secretariat of ISO/TC-5O for the
consideration of the participating
countries. A Round Robin test
has been agreed to. Samples are
awaited from U.S.A.

Specific heats of lac of difierent ages
have been found to be different.
Specific heat at 70'C. of frcsh lac is
0'68 and of a sample 13 years old
O.32. Possibility of using this ob-
servation for the determination of the
age of lac is being investigated.

Quantity of insoluble lac present in a
sample of seedlac or shellac has been
found out by determining the hot
alcohol insolubles in the usual way
and by using alcohol containilg
0 6 c.c. of 1: 1 sulphuric acid in
725 c.c. Difference of the results of
these determinations gives the quan-
tity of insoluble lac present in the
sample.

Twenty more samples have been
tested during the year under report;
There are differences in qualities,
but their bearing on climatic coldi-
tions are not vet clear.

Washing of lac with potassium per-
manganate in barrel and the acid
treatment in the pit below the barrel
have been done. The results are
same as in the tub washing. Yield is
5 per cent higher and bleach index is
same as with washing with soda.

Washing with caustic soda and borax
have been done in barrel but with
only 50 per cent of chemical as in
tub, yield is more by 1.5-2 per cent
but the lowering of bleach index is
same, i.e. 10 units.

Washed lac-drained in basket-contains
36.4 per cent rvater. On centrifug-
ing for ten minutes at 1170 r.p.m.,
water content drops down to 11'3
per cent. Further centrifuging does
not help much.

Storage stability of shellac preparsd
by dissolving secdlac in solution of
sodium carbonate and sulphite and

Rnlr-qnxs

Work is being continued

Work completed

Work is being continued

Results are being pub-
lished

Investigations on f urther
drying in a rotary dryer
are being taken up.

The study will be con-
tinued-

ITEM Dere
CO\I1\IENCED
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4. Dewaxin$ of lac usin$
aqueous alkalies

APPENDIX I (Contd..)

Dets Pnocness
Couruelrceo

RBuanrs

The study will be con-
tinued

treating the solution with hydro-
sulphite and precipitating with acid
was examined after 18 months. The
material is soluble but life and flow
are slightly adversely affected.

Properties of fiIm produced, from the
shellac prepared as above and by
bhal.ta rneltirtg, rir'ere found to be
identical.

Alkaline solution of seedlac when
boiled with barytes powder (80 per
cent on the weight of seedlac) and
allowed to stand, the barytes settles
taking down the wax. The dewaxed
lac obtained by acidifying the solu-
tion contains 0'04 per cent wax.
Same lot of bar5rtes may be used
twice for dewaxing.

With a slight modification in the exist-
ing bhalta (oven), soft coke could be
advantageously used in place of wood
charcoal. The product does not
suffer in quality or yield. By this
method, the cost of production is re-
duced by Rs. 2 per maund of
seedlac,

5. Making of shellac
using soft coke in place
of charcoal

Work completed. The
result will be given
publicity

Lac was extracted from different Study to be continued
varieties of molamma by alkali
(sodium carbonate, sodium sulphite
and hydrosulphite). Colour indices
were between 26 and,32.

It has been determined that 0'76 per Bigger scale extraction
cent of wax is lost with factory will be done
effiuent of a seedlac factory. The
wax contained in crude dye pre-
cipitated by acid treatment of the
efluent has been extracted with
white spirit. The wax obtained is
hard and melts at 85"C.

Extraction of wax ftorn molamma
which contains 8'04 per cent of wax
was possible up to 90 per cent when
the maferial was mixed with an equal
lveight o{ the acid precipitated crude
dye before extraction.

(a) Action of sodium hypochlorite on
aldehydic acid, a major consti-
tuent of shellac, was studied. It
has been observed that if the acid
is dissolved in sodium carbonate
and precipitated by adding sul-
phuric acid, a portion becomes
soluble in water which has higher
acid and hydroxyl values, but no
carbonl'l 1z21us. If the PreciPi-
tation is carried out after the

6. Econornlc Utilization
of the by-products
(a) Recovery of Iac from

ntolarnma

(b) Recovery of wax lost
during the processing
of sticklac into seed-
lac

7, Bleached lac
(i) Chemistry of bleach-

mg
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ITEM

(ii) Stabilizer for
bleached lac

(iii) Preparation of chlo- 7962
rine-free bleached
lac

(iv) Rapid method of
bleachins of lac

1961

APPENDIX | (Contd..)

Dere Pnocnnss
ConrlrrwcBo

Rruenxs

action of hypochlorite solution,
this portion is more. A certain
amount of chlorine enters the
molecule of acid lowering the
iodine value. But the drop in
I.V. does not account for the chlo-
rine content. Tentative inference
is that chlorine reacts by substi-
tution.

Aldehydic acid prepared according
to the method either of Sengupta
or Kamath had carbonyl value of
17.0 whereas theoretical value
should be 200. So the purity of
the prepared acid is only 8'9 per
cent. This has been confirmed
by the yield of dinitro-phenyl
hydrazone of the acid.

(b) To study the action of hypo- The work will be con-
chlorite on erythrolaccin-water- tinued
insoluble dye of lac-attempts rvere
made to isolate the compound
bv the methods suggested by
'Tschirch and Farner', and
'Wright' but without success.

Three organic tin salts, viz. dibutyl-
tin-maleate, dibutyl-tin-dinonyl
maleate and dibutyl-tin-laurate were
tried in place of lead thiosulphate.
Life of bleached lac improved from
10 to 15 min. with 2 per cent of
chemicals. Tin salts were not better
than lead thiosulphate for this pur-
pose.

Attempts were made to prepare chlo- To be continued
rine-free bleached lac by passing
gaseous oxygen through sodium car-
bonate solutions of lac under dif-
ferenL pH and temperature and in
presence of various catalysts. No
bleaching was observed. Hydrogen
peroxide, benzoyl peroxide, sodium
perborate, etc., were tried but with-
out any effect.

The properties of bleached lac pre-
pared by rapid method, such as
storage stability, colour, texture,
chlorine content and film property,
were found to be quite similar to
bleached lac by the conventional
process.

The production of bleached lac in the To be continued
pilot plant was continued and some
modifications of the plant have been
made resulting in better and smooth
working. Experiments are being
continued to investigate the possi-
bility of using alternate materials of
construction for the bleaching and
precipitation tanks.

(v) Bleached lac pilot
plant

1957
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III-FuwoerurNrar- Rrseencu
1. Constitution studies 196l

-separation and
study of cornponents
of'fraction V

2. Differential therrnal 1962
analysis

IV,-Moornrcetrox eNo l]srs
1. Modification of lac

with diisocyanate

2. Shellac etch prirner
(single pack)
(a) Modification of the

pnmer

(b) Natural and dynamic
weathering

(c) Storage stability

(d) Shellac etch primer
as primer for steel

(e) Shellac etch primer
for refrigerator
finishes

& Hydrolysed lac

4. Reconstituted shellac 196l
(a) Improving water re-

sistance

APPENDIX | (Contd,.)

D.lre Pnoenpss
COMMENCED

RBlrenrs

The neutral fraction in fraction V has To be continued
been found to have the empirical
formula C2rlf3?O3.

The apparatus have been assembled To be continued
and the cell is being calibrated in
terms of known heat of reaction of
CuSOo, 5HrO.

7961 The physical and chemical constants To be continued
of the modified lac have been deter-
mined.

7957 The efiect of incorporation of syn- To be continued
thetic resins into the primer com-
position was investigated. The pri-
mer with 10 per cent phenolic resin
possessed a fair storage stability.
The incorporation of phenolic resin
into the primer improved the adhe-
sion to steel even when without urea
and dibutyl phthalate.

The weathering tests continue to be
satisfactory.

It rvas found that the critical alcohol To be continued
content of the spirit for the prepara-

" tion of the primer is 90 to 92.5 pet
cent.

The zinc chrome washed rvith boiling To be continued
rvater produced a satisfactory primer
in this respect but the product was
not reproducible. Other modified
primers are being tried.

Shellac wash orimer of standard com-
position as 

- well as with various
modifica-tions were tried without
much success.

7962 It rvas found that the complete saponi-
fication of lac was aOhieved with 1.0N
alkali at boiling water temperature
for 3-25 hours with about 40 per cent
excess alkali.

Possibility of hydrolysing lac by heat- To be continued
ing under pressure without the use of
alkali or acid and rvith and without
catall'51 n'as investigated without- much success.

The spirit soluble synthetic resin (20- To be continued
4Ol") werc incorporated into re-
constituted shellac solutions resulting
in baked films which were resistant
to water even up to 7 days immer-
slon.
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(b) Reducing acid value

(c) Bleaching of re-
constituted shellac

Modification of shellac
with synthetic resins

(a) With phenolic resins

(b) With urea-formalde-
hyde resins

(c) With melamine-form-
aldehyde resin

(d) Modified shellac var-
nish for use as tin
plate lacquers

6. Aqueous shellac-
drying oil varnishes

7. Lac-dryinp oil in-
sulating varnish

8. Modiffed shellac for
rnoulding cornposition

APPENDIX | (Contd,.)

D.lru Pnocnsss
COMMENCED

The acid value of reconstituted shellac
could be reduced by reacting total
hydrolysed lac with alcohol (ethylene
glycol) with or without para-toltene
sulphonic acid as catalyst but the
resulting product shorved very poor
film Properties.

The reconstituted shellac can be
bleached by usual hypochlorite
bleaching method but better yield
rvas obtained by rapid bleaching
method.

196l The modification of lac with spirit solu-
ble synthetic resins such as phenolics
and amino resins were continued.

Incorporation of phenolic resin (50o/o
on the rveight of shellac) with
lac resulted in moderate improve-
ment in regard to heat- and water-
resistance of the air-dried films,
whereas baked frlm (100"C./1 hour)
shorved remarkable proPerties.

Dewaxed lac varnish containing 40 per
cent butylated urea-formaldehyde
resin proved very satisfactory as heat-
and blush-proof French polish.
Incorporation of spirit soluble mel-
amine-formaldehyde resin (40 %
on the wt. oI lac) with lac Proved
to be better than butYlated urea-
formaldehyde resin.

Baked films oI shellac varnish (100"C./
I hour or 150'C./10-15 mins.) modi-
fied 'rvith urea resins (20o/o on the
wt. of lac) served satisfactorily as
regards improved elasticity for tin
plate Iacquering.

1962 An aqueous shellac varnishwasformu-
lated by incorporating water-soluble
tung oiI (prepared by maleinization
process) with water-soluble lac. The
baked films (150"C./30 mins.) showed
excellent resistance to water, dilute
solutions of mineral and organic
acids, elasticity, etc.

The optimum conditions for the pre-
paration of an insulating varnish
conforming to the I.S.L Specification
No. 350-1962 were determined com-
bining shellac, linseed oil, glycerine
and Phthalic anhydride for use as
baking type clear insulating varnish
for the impregnation of coils, etc., and
for the manufacture of yellow in-
sulating cloth, tape, etc.

7962 Investigations on the preparation of
moulding compositions incorporating
phenolic resins are being carried out.

RBuenr<s

An Indian patent has
been applied for to
cover the process of
manuf acture of reconsti-
tuted shellac

Larger quantities of
samples are being pre-
pared {or service trials

To be continued. Other
drying oils such as lin-
seed and tobacco seed
oils are being studied.

A sample of the varnish
was sent to Government
Test House, Alipore for
evaluation. Their report
is awaited
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9. Shellac cornposition 1959
for use as bed rnaterial
for hydraulic models

10. Technical preparation
of Aleuritic acid

V-Urrr-rzerror.r oF LAc lN
lNrp14 

- 
PuBLrcrrY AND

Pnop.lceNoe
1. Varnish and lacquers

(a) Shellac picture var-
nlsn

(b) Shellac spirit varnish

2. Water-soluble lac

3. Adhesive and cernent

4. Sealing wax

5. Lac wax

6. Bleached lac

7. Shellac etch (wash)
primer

APPENDIX | (Contd.\

D.rre Pnocnrss
COMMENCED

RBrrrenrs

Two compositions, based on shellac,
urea, coal-dust or bar5rtes and cal-
cium stearate were developed and are
having large-scale 6eld trials as bed
material for ,hydraulic models by
Central Water & Power Research
Station, Poona.

A systematic sttrdy rvas undertaken To be continued
to simplify the process of manufac-
turing and improve the yield, if
possible, of aleuritic acid.

Attempts were continued topopularize
shellac picture varnish.

Notes on the method o{ preparation
and use of difierent tvoes of shellac
varnish were supplied- f-or lacquering
of dolls, varnishing of rubber goods,
mahing of leak-proof containers for
hydro-carbon oils and investigations
for use as insulating varnishes.

Samples were sent for varnishing
earthenware, finishing leather goc,ds,
and preparation oI emulsion paints.
Water-soluble lac was found better
than fish gluc for photo-engraving.

A mica shellac adhesion tester as de-
signed by B.S.I. was fabricated a.nd
supplied to a f.rm.

A diamond 6xing composition Jor
poli;hing diamond was supplied to a
frm.

Government Lac Utilization Centre,
Pendra rvas supplied detailed method
of extraction of lac wax from sludge
(crude dye) from lac factory effiuent.

l\{ethod of preparation of bleached lac
was supplied to Director of Biologi-
cal Science, Botanical Institute,
U.S.S.R., and method of dewaxing
lac lor preparing bleached lac was
supplied to a firm in Australia.

Satisfactory reports about the per-
lormance of the primer after long
service trials from Railwavs, State
Transport Organizations including
that from Prof. Ross, Curator of
Insects, Science Museum, California
rvhose aluminium bodv \ran was
coated with the priirer, wbich
covered about 34,000 miles in India,
Burma, Malaya, Australia and J apan.

A direct mail folder on the primer was
brought out and distributed. A
firm in New York was supplied de-
tails of the preparation of the primer.
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8. Technical assistance
to rnanufacturers and
consumers

APPENDIX I (Contd.)

l)erp PnocnBss
CO}ITIENCED

Director, Central Electro Chemical
Research Institute, Karaikudi has
been supplied technical Iiterature on
the primer for research on paints as
protective agents against corrosion
of ligtrt gauge structures and pre-
treatments before painting.

Fullest cooperation and technical
assistance were orovided to manu-
factures of seedta-c and State Trading
Corporation in the operation of
scheme of seedlac purchase.

Seedlac supplied by a firm was pro-
cessed to Autoclave shellac in our
pilot plant and sent to them to
explore the marketing possibilities
within the countrv and abroad.

Tu'o more testing laboratories, one in
llJ'ay 1962 at Namkum and the other
in February 1963 at Bilaspur have
beenstarted. Samplestested during
this year: Gondia 2658, Balarampur
2661, Daltonganj 878, Namkum 1217
and Bilaspur 157.

Exhibits were supplied for 15th Tech-
nical Exhibition of the Oil and
Colour Chernists' Association in
London and Indian Exhibition at
Moscorv-

2674.35 kg. of special shellacs valued
at Rs. 1 2,574 and other miscellaneous
products priced at Rs. 871'28 t'ere
sold during the period with a gross
profit of Rs. 5069.61 nP. only.

1962 Scheme for processing -5000 quintals
of sticklac into seedlac has been
approved by the Government and
steps are being taken to implement
the scheme.

Rru.q.nrs

9. Regional testing
laboratory

10. Exhibitions and exhi-
bits

VI-Prlor PnooucrroN l]xrr

Vll-Strcrr,ec PRocESSTNG
LrNrt
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