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ADMINISTRATIVE AND GENERAL

General - The Institute pursued its research and other activities as programmed.
Certain lac schemes under the Third Five Year Plan were finalized and approved by
the Government, but work towards their implementation could not be started, owing to
various reasons.

uring th change

of results reglon
ro and the of the
Inclian Institute , of a etics with special
reference to the r iam's a prelude to the
opening of an in c the I Year Plan.

During the vear, the Institute t results in the field of
research, ni.mely(i) a rapid method and (ii) '-Re-constituted
lac '' under the hist'it-rvas found that on " oreached n"*i?J f"n'*i,1"#l$r:t:

onstituted lac by hydrolysing lac with caustic soda
of sulphuric a alkali: the resulting product, when
four hburs an olved in alcohol-toluene mixture, gives films

having remarkable hardness, elasticity and adhesion.

pack wash (etch) primer has Proved
by difierent agencies, including the
As a result a leading Paint factorY

al production expeditiously.

Visitors - The Institute continued to attract numerous r,-isitors including students and
trainees from various Institutions, Government Officials, as also a number of foreign nationals.
A few deserving special mention are:

1. Dr. Humayun Kabir, Minister of Scientific Research & Cultural Afiairs, Government
of India.

2. Dr. L. A. Jordan, ex-Director, Paint Research Station, Teddington, England and
Professor Emeritus, Royal Institution, London.

INDIAN LAC RESEARCH INSTITUTE
. 

NAMKUM, RANCHI, BIHAR

ANNUAL REPORT FOR THE FINANCIAL YEAR 1961-62

Prof. Sharapov I
Prof. Kachibaia 'f A Scientific delegation from U'S.S.R'

Mr. Zurkhan )
Dr. Ross of the U.S.A.
Mr. T. F. Hoctor, American Consulate, Calcutta.

Mr. D. S. Joshi, Additional secretary, Ministry of commerce & Industry, Govern-
ment of India.

Dr. J. S. Patel, President, Indian Lac Cess Committee, visited the Institute in July 1961.
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Road.s and. Buililings -Annual repairs to roads and buildings were, as usual, carried
out by the Central Public Works Department.

Construction of four residential quarters was started during the period by the C.P.W.D.
and is expected to be completed by JuJy 1962.

, An approach road to the new Administrative Block was constructed departmentally:
the layout includes a circular island park with flower beds, etc.

A new feature added to the Institute premises during the year is a children's park,
complete with a swing, a sea-saw, a merry-go-round, and a slide. The park was opened
by Mrs. Jordan (wife of Dr. L. A. Jordan) then on a visit to this Institute in company
with her husband.

A straw shed in the premises has been converted into a godown.

Water-supply -The over-head tank, which has developed holes on the sides, is leaking
badly. It was to be replaced by a cement-concrete tank, but the idea has been dropped.

Library-The number of bound volumes of periodicals accessioned during the year
was 288. In addition, miscellaneous reports and scientific publications numbering about
40 were also received.

The 'Monograph on Lac', awaiting publication for over four years, was sent to the
press after some revisions. Its printing is expected to be over by the end of December 1962.

Truining 
-Forty-eight 

candidates, deputed by various States, were trained in 'Lac
Cultivation', and two in ' Industrial Uses of Lac'. The duration of the course of
training in lac cultivation has been reduced from one year to six months, and the training
was undergone by two batches respectively of tl and 37. The other course, i.e. that on the
industrial uses of lac, has been of six months' duration right from the begining.

Exhibitions - The Institute participated in the Bihar State Small-Scale Industries
Exhibition, Gaya; National Technical Training Week Celebrations Exhibition, New Delhi;
and National Agricultural Fair, Madras.

Staf -Dr. S. Krishnaswami, Entomologist, left the Institute in September 1961 to
join the Sericultural Institute at Berhampur, West Bengal, as its Director.

Details regarding stafi will be found in Appendix F.

Staf CLwb -The staff club continued its activities as usual.

t



ENTOMOLOGY DIVISION

(Dr. S. Krishnaswami, Entomologist)

I-GENERAL

Introdwction - Progress was maintained during the year on all the research items under
investigation both at the main Laboratory, Namkum and at the Regional Field Research
Stationi. Work on physiological and genetical studies rvas intensified.

56 kg. of Moghaniamacrophylla seeds rvere distributed to various Institutions and State
Forest Departments for encoulaging lac cultivation on this species.

t rvas appointed Director of Research,
and left I.L.R.I. on 29-9-l96L Sri C. P.
Scientific Officer. Two Research Assist-

esigned from their posts during the period
under report.

Season - The rveather conditions for all the four crops during the year were favourable.
Contrary to expectations (uide Annual Report,1960-61) the Baisahhi 1960-61 was a bumper
crop w-hich in turn producdd abig Kathi 1-961 crop. Baisakhi crop t96l-62js also expected
to 6e a good one. 'Jettrui 

1961 crop suffered badly due to a prolonged cold spell. Aghani
t96t-62 was an average crop.

Chrysot>a attack rvas rather heavy in Aghani t96l-62'

IIA-RESEARCH AND INVESTIGATIONS

1. fnpnovrnc CRop Pnonucrtou oN Palas (Butea monospernw)

Lar ge-scale atl,tiu ation exp eriments

The experiment I'as continued at Kundri with nearly 21,000 trees. Details of opera-
tions and itemwise costs are given in Table I (Appendix A). It will be seen that against
a total expenditure of Rs. 4777'88 nP., revenue of Rs. 4391'81 nP. was obtained. This
loss despite a total yield of sticklac amounting to 894t'17 kg. is due to a large fall in the
prices of lac.

2. ExpnnrvENTS oN THE EvoLUTroN oF SurresrB CurrrverroN Pne.crrces For- Pa.los

(a) The experiment was continued for the third year in succession with four treat-
ments, namely:

A - Heavy inoculation in October-November follo'lved bJ' complete cropping in April
(next year).

B - Heavy inoculation in October-November, partial cropping in April (as ari) and
complete cropping (after one year) in October-November.

C - Medium-light inoculation in October-November, partial cropping in June-July
and complete harvesting in October-November (after one year).

D - I.ight inoculation in October-November and complete cropping in October-
November next year.

There were five replications with 100 trees under each treatment, and all told 2000
trees. Per-tree average yield of broodlac was: 2'80 kg. from D, 2'68 kg. from C, and l'42kg.
from B, the ratio of biood used to brood yield being respectively 1: 12'0 (D), 1:7'2 (C), and



1:1'9 (B). As regards yield of scraped lac, the grading in the-descending order was B, D,
C, A. However, since trees under A could yield another crop if, for instance, inoculation
were also done in October-November 1961 and cropping-in Apnl1962, A may theoretically
be considered as the best.

Furthermore, 2200 trees under A were heavily inoculated in October-November and
completely harvested in April. At the same time 2300 trees were lightly inoculated in
October-November and completely. cropped in April. . Heavy. inoculation resulted in
per-tree yield of 0.59 kg. and-light inoqulatiqn in 0.29 kg.; obrtousl)i heavy inoculation is
to be preferred.

(b) Evolution of cr.tltiuation lractice /oz kusum. (Scltl,eichera oleosa)

The experiment u'as started in June-July 1961 with the following treatments:

A. Rest for 1 year - Inoculation in June-July allorved' self-inoculation in January-Feb-
ruary, complete cr'opping in-June-July (2-corpl system).

Ar Rest for 1 year - Inoculation in JanuaryjFebf,uary allowed self-inoculation in June-
July, complete cropping in January-February (2-coup6 system). .

B, Rest for 2 years - Inoculation in June-July allowed self-inoculation in Jbnuary-
February, complete cropping in June-July (3-coup6 system).

81 Rest for 2 years - fnoculation in January-February allowed self-inoculation in June-
July, complete cropping in January-February (3-coup6 system).

C (control) for ,1i years ._'Complete cropping after six months (4-coup6 system).

There are all told 14 coup6s, 4A (: 2 x 2, i.e. Ar, AJ, 68 (:3 x 2,i.e.Br, Br), and
+C. Treatments A and B are being tiied, since cropping every six months involves heavy
expenditure on broodlac, on account of both frequency of inoculation and relatively heavy
amount to be used at the time of every inoculation. In A and B, since self-inoculation is
allowed after the initial artificial inoculation, broodlac used at the begining is relativelv
small. Thus brood used rvas: 1 ft. of brood for 12t, ft. of inoculated length spaces for
inoculation under C, and 1 ft. of.brood for l0 ft. of inoc-ulated length for A artd B. -

Each coup6 contained 15 trees.

The experiment was started in June-July 1961 and.results have been obtained in the
case of C (4 coup6) treatment only: Ratio of brood used to brood obtained (in Jan.-
Feb. 1962) was 1:0.40 and that of brood to yield (scraped lac) rvas l:1.96.

3. DBTBnuTNATIoN oF OprrMUNr DBwsrrv oF LARVAL SsrrrB\,rBNr oN VARrous Hosrs

(a) Kusum - The experiment was started in 1958 and was conducted with proper
layout on sound statistical Enes (aide previousreports). Tieatments were based on uses of
different brood rates: A (Half-normal), B (Normal: N); C (Double-normal), an-d D (4 N).
Data for Jethwi 1961 are given in Table II (App. A). Statistical analysis of theyield figures
shows that the treatment D differs significantly from all other treatments and treatment C
differs signilicantly from A and B; while A and B do not'differ'significantly between
themselves.

The results of larval mortality and percentage of males are in conforrnity with previous
findings. The experiment was concluded.

(b) Ber (Zizyphws mauritiana) - The experiment was started in the Namkum Planta-
tion since Katki 196l season, using 3 brood rates, namely + N, N (normal) and 2 N. Inocu-
lation was done in June-July 1961, and cropping in October 1961. The data are given in
Table III (App. A). Maximum brood was obtained from 2 N, N and $ N showing little
difference in brood yield. Brood to brood ratios were approximately 1: 4'85 for pl N, L:2'58
for N, and l: 1.77 for 2 N. - Increase in brood yield was not, however, proportional to increase
in brood used.



4. PnopBn TruB ol. Henvpsrrucl arp ,DnrBmur.rerior br Oprrlnuu DBristri or Lanvet
SBrrrBuBNt

(a) Patas -- The experirnent'was eontinued for the'fourth 5rear with the followiqg trea!
ments' (Baisahhi):

A - Ari-cutting in April - + N brood rate : :

B- t, tt t, N ,t "
C..._ ,t t, ,, -2N t, "D- ,, ,, May -+N ,,
E- . " ,, t, : N i, I'r-

F- ,, ,, _,2N ,' " -

G - Cropping at maturity - * N ,, ,,
H- ,, 'r, " N ,, ,'
I 

- 
t, tt ,, -2N ,! ,t

N brood rate u,as fixed arbitrarily as 1 ft. brood for 25 ft. of infectable shoot. Results
are given in Table IV (ApP. A).,

n yield with an increase in brood used, though-not in the
v'is obtained from cropping at maturitv. Yields obtained
arranged in the descending order as follows:

I, F, H, E, B,,D, C, G, A

(b) Ber - The in
I96l-62season. In w
the same for-both N and ]- N. Results u'ill

5. Ecosourcs oF UrrLrzrNG Pal6s FoR THE Baisahhi LND Ber FoR THE Kathi Csop oNI-v

Baisakhi crop was grorvn on both (10
was obtained from ber whlle brood to br
total yield ratio was | : 3'6 ftor palas and !
The previous finding, narpaly superiority
experiment was concluded.

6. SrunrBs oN IPRUNING Ttlrn run Ber pon Ka*i Anop

Under this experiment, bbr was pruned respectively in Februar-5r, N.[.y, October and
Decelnber (A, B, C & D treatments). .Data on.shoot measurement at the tiine of inoculation
and yields ot'XhU 1961 frosr the various treatments are glven in Table VI, and VII (App. A).
It-w-ill-be -sge-n'that treatment.B (May.pruning) gave the best result'' " -)'.
.. j -_ :l ._ - 

.-lI._: , ..
- tt:i:.-
?-. .-Er.ND-rNG: eF, AND Tmery *s,.Blooo

' Baisahhi 1961 crop was Srown on
stifulata. . There lvas cent per centil
and Z. xylopyra, so that crop failed

r and F. glomerata, resulting in -poort F. sl,omerata and .4. catecku and cro
taUte VttI (App. A). . -.. , i ,r :..

F. cunia gave the best crop (brood). Other Ficus species also gave some brood.'

8. GnowrNc or Lac Hosrs UNtBn Busn CoNorrroNs

(i) Ber - After regular coppicing tor 3-4 into good
bushii. They were in6culatedrin.October-196 tlernent of
lt;;; w., siiufo"toty, i"iiiitl rnortality being is growing
well. : - '' - .'':



husu tT8?roH};:,Hi
has
spell umablY because

(iii) M oghania macr ophylla

(al Raising o/ Moghania macrophylla
Ten treatments are being tried. These are:

A - Direct sowing in May with 2 seeds per pit
B- tt
C- "

t, tt ,, 3 tt tt
,, June ,, 2 ,, ,,

D- ,, ,t . tt ,, 3 ,, ,,
E - Transplanting 1 plant (per pit) of March seedlings

. F- 7,, - ,t tt t, ,, ,,
G - ,; | ,, ,, ,, Aptil ,,H- ,, 2 ,, ,,I- ,, 1 " ,,

t, ,t ,t

,, May ,,J- " 2 ,, tt t, ,, ,,
There was little or no difierence in either the rate of germination of seeds or the

survival of seedlings for sowings in March, April and Ma]..
AII transPlantations were carried out in July. Data are recorded in Table IX

1$rl.-a1. It vdll be seen that treatment d ii the most pto*iri"g, louo*"a tyE and F.

(b) SPacing trials with M. macrophylla
Thr 6, x 6,,spacings in randwith8r ineach
Results are given in Table X (App. A).
Treatment B is better than either A or C, although taking all the plants into

consideration (instead of 3 only in each plot), c 
"pp""ri t" u" liJ"

' I After cropping, the plants'gave rise to new buds and from them, fresh infectable. -shoots.

(iv) Migh,ania chafpar- Preliminary experiments with this host have shown promise.
Crop data pll Orr"" in Table XI (App. A).

9. BrorocrcAt CoNTRoL or f^lsncr EnEums
(a) Mass-rearing of Apantales tachardiae
Work sufiered o

the air;;d;tioni;s, ..^llt75-80 per R,H. 10-5 gravicl

(



T3""1
(+2,600

e field in the same period.

(b) LifeJ'isl'ory studies o/Apanteles fakhrulhajiae

Trvo sets of ca om N timum temperature
(27-28"C.) but low d ano (20') ancl optimum
liumidity (80-90% ed as

Viability was higher for B than for A. Average percentage of viability^rvas 57'8. Life
cycle was c6mpletedin B in 50 days and in A in 30 days: the average was 39 days.

Laboratory-bred rnale parasites, fed on split raisins, under R.H.. 80-90 per cent and
temperature 18--20'C., survived for 51 days (maximum) and for 4 days (minimum), the average

life being 32'5 days.

(c) Mass-rearing oJ Bracon greeni, Ashmead.

Repeated experiments nolv show that Corcyra cephal,onica, chiefly because.of its over-
activen6ss, is not-a suitable host for B. greeni. If paralysed by coddling or chloroforming,
C. cephalonica is not accepted by the parasite.

Breeding was tried on its natural host (E. arnabil,is) by the usual dome method. The
fecunditv wals low. Parasite density in the cage appears to be the major factor.

The effect of host size on the distribution of progeny was studied. Results are as follows:

Length of host larvae in mm. - 6 7 8

Aveiage number of eggs laid on host - 1'4 2'3 2'6
91011
2.0 2.6 3.0

(d) Li.Je-history o-f Pristomerus sulci

A rear developed. 6000 Corcyra cephalonica rvere offered to
P. sulci ftor in the iaboratory rvas iS':S fer cent (range a'5-55%);
that in the 30 Per cent.

(e) Breed.ing and tife-history stud.ies o/ Brachymeria tachardiae Cam. on the alternatiae
host Corcyra cephilonica Staint

The o
Rxskrnxslb.

time they
the parasitized pupae were t
conditions. Pe ce was noted.
lopment is complete in 10-21 days (average 1

11-52 days (average 31'0 days for 70 parasite
19.6'C. (variation 16'1-25'5"C.) during December 1961 to March 1962.

10. Sunvrv or Lec EltBurBs ewl Tunrn Pen.rsnBs

A new internal parasite of Hol,cocera ful.verea, namelSr an insect belonging to genus Agathis
has been discovered.

11. Posrs or Host TnBBs

(a) A neu Pest of M. macro It belongs to Microlepidoptera. It was
reared'in the Iaboratory where life cycle in two difierent periods, namely
20'9 days and 28'8 days. Studies are to continue.

(b) Holotrichia serrata (Melolonthictiae) a serious pest of palas for its
life-history. Its egg stage was found to last on an average Lor l2'2 d , first
instar for-28'6 dayl(range22-39), second instar for 33'5 days (range instar
for 68'4 days (range 64-72).



Egg. measured 3.64 mm. in length and 2.03 mm. in width when freshly laicl, and 4'28 mm,
in length and 3.40 mm. when about to hatch.

First instar larva measures 17-19 mm. long and 2'49 mm. wide.
Second instar larva measures 22-28 mm. long and 4.15 mm. wide.
Third instar larva measures 38.1 mm. (1$ inches long) .

Pupa measures 31 mm. long 17 mm. in breadth.
There is only one generation in a year.

12. GBrnrrcar Sruorns oN THE Lac frsBcrs

(a) Cross-breed,ing of ranginee and k:usmi slrains
Ft and F, generations of the Baisakhi 1959-60 crossed with the Jethwi 1961 males deve-

loped and behaved exactly like the ran$inee strain in respect of life cycle, qualit5' of resin,
etc. The same obsert'ation could be made in the case of F, and F, generations oI the Kathi
1960 females crossed with the Aghani 1960-61 males. There is no evidence of segregation
in the population into ranginee and kusmi strains. Negative results of crossing suggesl that
the two strains are either difierent species and the ranginee females reproducedby partheno-
genesis, or the l&nginee females are hermaphrodites. Cytological studies will be required
to clarify the point.

(b) ' Abnormal' lac cel.ls in the Baisak}iri 1960-61

Some abnormal lac tests, appearing to be fungus-attacked, were found to be healthy
cells free from any such attack, but rvith heavy deposition of filamentous wax from the ser-
pentine areas round the lac tests. Further search revealed universal presence of a small
percentage of such lac cells in all the ranginee crops.

Comparative studies showed certain difierences in structure, also that the cells were
bjSSer (6'66 gm. as against 6'031 gm. of normal cells-total number weighed 350 cells), and
the average fecundity (879 iarvae per mother lac cell) was higher than in-the case of normal
cells (807).

__ To see if genetical factors were responsible for this difierence, progeny of abnormal lac
cells were raised in two successive generations (on pal,as), but these did nbt differ from the
normal cells.

A research note on the results is in course of publication.

(c) Isolation of pure yellow strain of the lac insect

Only 16 per cent remained yellow
es. Another lot on the same host

11 females out of 233 vellow lac
larvae propagated remained yellow till sexual maturity. Only 4 reached crop mlturity in
November 1961.

In the qecgld generation, out of 200 yellow larvae (on A. lucid,a) only 10 reached sexual
maturity, of which 8 were females; these were destroyed by chalcid attack.

13. IwvrsrrcATroNs oN THE Coronerrom oF LAc RBstr
Further ther wax, nor honey-

dew nor the urthermore. the colir-
ration of the to light or any other
factor. A p

14. PnysrorocrcAr. Srunms oN TrrE Lac Il'srcr
The work on the artificial rearing of the lac insect was continued. 5-20 per cent solution

of glucose, dextrose, vitamin B and yiast in distilled water were tried using rubb"t and cotton



covered by tissue paper in petri dishes as substrates. Former sustained the larvae for about
a month, wtrite on tne httel the larvae lived for about 2 months: there was eYen some secre-
tion of resin and wax.

15. PnvsrorocrcAl euM CyrolocrcAl SruDtrES oN rnn Lac Iltsncr

(a) Physiological studies

Histology of the glands was studied, using difierent fixat_ives and stains. Lac-resin
glands werJiound to frave both uni-nuclear and binuclear condition, ttre nucleus carrying
i deeply staining nucleolus; the cytoplasm was quite dense and granular with one or two
vacuoles.

P(esence of wax in the lac-resin mass of the equatorial region of the insect was quanti-
tatively estimated to be upto 15 per cent, due presumably to presence of giantwaxglands
in this region.

(b) Cytological, stuilies ,
Chromosome number rvas determined, for which both ovarioles and adults of ranginee

as u'ell as kusmi strain rvere fixed in several fixatives for varying periods (10 mins. to 72 hrs.).
A diploid chromosome number of 18 consisting of 8large, 8 medium and 2 small chromosomes
was found in all the different types of cells.

Structure of the living spermatozoon under the phase contrast microscoP^e was also
ihvestigated. It was found to be slender, thread-like, ranglng in size from 0'42-0'45 mm.
The anterior end for a distance of 0.016 mm."\pas like a cork-screw, with 5-6 twists along the
(longitudinal) axis. Chromatin material was affanged,in helices along the core of the sperm
body. Results have been published in the Current Science.

The spermatids are binucleate, 16 in number, and arranged in the form of a rosette.
Connective tissues bind the adjoining rosettes by stout cyst walls. A paper on the Spermio-
genesis of lac insect has been sent to the Science Congress Association.

X-rav irradiation of lac cells was also carried out to determine its effect on the chromo-
some: results are to be reported afterwards.

IIB-REGIONAL FIELD RESEARCI{ STATIONS

1. Ju,uoe (Wrsr Bnucer)

(i) Inuestigations on the sfwious ernergence oJ lac laruae

The followi ations were tried on. husum as before with the
object of finding early emergence of lac larvae and to isolate such
early emerging f possible.'

A - Inoculation with huswrn (pure strain) lrood.
B - Insculation with ber brood.
C - Inoculation with pal'as btood.

> D - Mixed inoculation vith ber and husum broods in equal proportions.
E - Mixed inoculation wirtln pal,as and huswril, broods in equal proportions.

During the Jethwi 1961 season two trees of e tree of treatment D
(inoculateci'withlarly emerged brood of their res November 1960) were
t'eft for self-inoculation fot'Aghani 196l-62 dae brood, but ultimately
died.

No early emergence was observed in this season qnywlrere. .Tl" "top 
showed^some

heat mortality but ivas satisfactory on the whole and a brood to yield ratio of 1:2'80 was
obtained.



During the Aghani 196l-62 seasoli out of a total of 40 trees under the experiment 28 trees
were inoculated with kusum brood (as ranginee brood is not available during this season)
5 trees with the progeny of the mixed ber and kusum broods, and 7 trees with the progeny of
the mixed pal'as and husunt broods.

Larval mortality was observed to be 30.27-72.+9 per cent on trees inoculated wit}rr husum
brood, 43'52 per cent on D treatment trees inoculated with the harvested brood of the same
treatment, and 36'45 per cent on E treatment trees inoculated with harvested brood of the
same treatment. An average male to female ratio of | :4.24 was observed.

Asreported1astyearearlylarvalemergencewasobservedfrom5treesinoctober1961<
irrespective of the treatment. However, only one tree of A treatment showed vigorous early
emergence necessitating its cropping on 23-10-61.

The regular emergence ftom Aghani 196l-62 was observed on 16-1-1962 and a satisfactory
crop was obtained.

Inoculation for Jethui 1962 was done partially by harvested broods and partially by
purchased kusum brood. Thus one tree was inoculated with the progeny of A treatment
brood (from spurious emergence), 4 trees with progr ny of mixed ber and husum broods and
1 tree with the progeny of. mixed palas and husum broods, and the rest with kusum, brood.

Development was satisfactory,

(i) Alternatiae lac hosts for kustmi strain
Trials were continued ot Protium, serratum Engl. (syn. Bwrsera snrata), Dalbergia l,ati:

folia, Ficus sp., palas and ber vnth husurn brood. The resulting broods were either raised
continuously on these hosts or alternated wilh hwsurn trees to see their perforinance as husmi
hosts and the effect of cross-inoculations.

The results are furnished in Table XIII (App. A).
' Ficws sp. showed the best results both in Jethwi 1961 and Aghani 196l-62.

' 2. Deuon (Maouva Pnenrsn)

(i) Experiments on the pru.ning o/ ghont (Zizyphws xyl,opyra)

The experiment for finding a suitable pruning method for raising Kathi and Ba.isaLhi
crops on ghont wete eontinued. The experimental details are as follows:

Expeilment No. I -Katlct crop

Trcatment
A - Pruning in lst week of December.
B - Pruning in 2nd week of February.

' C - Pruning in 2nd rveek of May.
D - Pmnini in 2nd week of May.
Treatments A and B are exploited evgry year and treatments C and D in alternate

years.

Exferiment No. II _Batsakhi crop

Treatment

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

The shoot measurement studies and the crop data indicate that A. treatment under
Baisahhi experiment and C treatment under Kathi expeiment showed better response than
other corresponding treatments.

Table XIV (App. A) records the results of shoot measurements made at the time of crop
inoculation under both the experiments.
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The crop data from the trvo experiments are furnished in Table XV (App. A).
Baisahld 1961-62 crop u'as progressing satisfactorily.

(iil Determination of oplimu.m amount of brood. reqcdrement for ghont
. The results of stick examination of samples collected at the time of phunhi removal,

male emergence and crop maturity and crop data are given in Tables XVI and XVII.
- In Baisahhi crop normal brood rate is showing the least larval and adult mortalit5',
though brood to vield ratio is higher with half-normal than with normal brood rate.

In Kathi crop half-normal brood rate is showing the least-larval mortality and normal
brood rate the highest brood to yield ratio.

Baisahhi 196l-62 crop is progressing satisfactorily.

(iii) Eaolution of a suitable culLiaation t'ractice to be followed for ghont
This experiment has been freshl5' laid with a vierv to obtain ari lac as well as broodlac.

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

Treatntent
A - Inoculation in October-November with 125 gm. brood per tree, no harr.esting in

June-July and complete harvesting in October-Novem\er next year.

There will be 2 coup6s under this treatrnent for using in alternate 1'ears rvith
100 trees in each coup6.

B - Inoculation in October-November with 250 gm. brood per tree. Dead lac and
excess brood rvill be removed in June-July and complete han'esting will be
done in October-November next year. There will be ! coup6s, with 100 trees
in each coup6 for using in alternate years.

C - Inoculation in October-November with 600 gm. brood per tree and zf-cutting in
April. fhere will be one coup6 only under this treatment with 100 trees to be
used every year, and cropping in April rvill also serve as pruning.

Baisahhi 196l-62 crop is progressing satisfactorily.

(iv) Trial,s of regional hosts to f.nd, out tlrcir su,itability to fortifu lac cultivation. on ghont
Palas,ber, airma (Acacia sp.l, renja (Acacia leucophloea), dhoben (Dal,bergiapaniculeta),

and bansa (Albizzia sp.) were tried for lac cultivation to determine their performance both
as brood preserver in the Baisakhi season and as crop producer in the Kathi season The
few available trees of these species found in the experimental field area were inoculated in
both the seasons after being duly pruned in time. Regular obserr.ations on initial larval
mortality, sex-ratio, pest attack and heat mortality rvere made during the progress of the
croP.

Bez showed the best results for brood preservation of all the species under trial. No
species is indicative of crop producing.

Baisahhi 196l-62 crop is progressing satisfactorily.

(v) Introduction of exotic kosts

Seedlings of Samanea strn&n, Al,bizzia lucida, Ougeinia ilalbergioides and Moghania
macrophylla have been planted and developing satisfactorily.

3. Mrnzepun (Urran Pnernsn)
(i) ErPerirnent on thc pruning o/ ghont
This experiment is being conducted on the same lines as at Damoh.
B treatment tnder Baisakhi 1960-61experiment, A treatment wder Baisahhi l96t-62

experiment, and B treatment wder Katki 1961 experiment are shdwing better pruning res-
ponse than other corresponding treatments.
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Table XVIII (epp. A) records the results of shoot measurements made at the time of
crop inoculation under both the experiments.

A treatment wder Baisahhi 1960-61 experiment and B & C treatments tnder Kathi,
1961 experiment have given better crop than other treatments.

The crop data from the two experiments are frrrnished in Table XIX (App. A).
Since shoot measurement studies and crop data are indicating different results, no con-

clusions can be drawn yet.
Baisahhi|96I-62cropisprogressingsatisfactorily.<
(ii) Determination of the optimu,m aanount of brood requirement foz ghont, palas anilber
The results of stick examination of samples collected at the time of. phunhi removal, male

emergence and crop maturity and crop data are give n in Tables XX, XXI and XXII (App. A). !
- p ormal brood rate is showing the best results though
the e p data are showing slightly different results. In
Kat r, d be drawn since the results of stick examinatiou
and crop data are indicating widely different results.

Baisahhi t96l-62 crop is progressing satisfactorily.

(iii) E_aolution oJ a switable cultiaation practice to be fol,l,oweil for ghont, palas and, ber in
the rcgion

A five-coupd modified experiment has been freshly laid on the same lines as at Damoh.

(iv) Trials of regional' hosts to f.nd, out their suitabil,ity to fortify l,ac culti,uation on ghont
Palas, ber, khair, reu, huchai, ait, sid,h, siris, hathmauhl,i, jigna and. hatar are being tried.

They are also being identified for their scientific names.

No conclusions can be drawn as yet.

(v) Introduction of exotic hosts

. Seedlings o! Moghania mac sailran and Albizziq ll4cidq are developing
satisfactorily which were sown

4. Uuenre (Menuve Pnennsu)
'(i) 

Eaol,ution of a suitoble ailtiaalion practice ta be followed. for ktsum
This experiment was laid out on 210 trees for trial of the 3 treatments as follorvs:

Treatment

A - One-year rest between pruning and inoculation, i.e. 2-coup6 system. There are
4 boup6s under this treatment with 15 trees in each coup6. Two coup6s will be
used in alternate years for inoculation in January-February, leaving for self-
inoctrlation in June-July and harvesting in January-February next year.

The other two coup6s will also be used in alternate years for inoculation in
June-July, leaving for self-inoculation in January-February and harvesting in
June-July next year.

B - Two-year rest between pruning and inoculation, i.e. 3-coup6 system. (

There are 6 coup6s under this treatment with 15 trees in each coup6.

Three coup6s will be used in turn each year as in treatment A.
C - One and half-year rest between pruning and inoculation, i.e. the usual 4 coup6

system.

Each coup6 will be used as usual for one crop every season, without leaving for
self-inoculation.

Harvesting in all the above-mentioned treatments will alss serve as pruning.
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(i) Triats on regional hosts.to finil tud, theit srcibfilily to furiify lac cul,tiuation onkusum
Being carried out.

(iii) Introduction of exotic hosts

Mogharui,a macrophylla seedlings are developing satisfactorily which were sown in April
1961.

III-PDANTATTON AT NAMKUM

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

seedlings was done by sowing seeds in April
ing of seedlings lvere done in the prwiously
eultivation of lac on this bush and for col-

ties.

Seedlings of various liac hosts were raised for,replacing t!e_ dead and diseased ones in the
plantation, and for potting for experimental studies in the laboratory. :

Periodical spraying of insecticides was continued for extermination of inSect pests infest-
ing the plantation.

TV-TRAINTNG ANI' ADVIS ORY SERVICE

Two courses of training in improved methods of lac cultivation 'were conducted durin-g
the year, namely lrom lst April to-30th September and from lst October to 31st March with
11 and 37 trainees respectively,

In all7 candidates from Uttar Pradesh, 13 frorn Bihar, 10 from Madhya Pradesh, 4 from
Andamans and Nicobar Islands, 5 from West Bengal , 2 from Orissa, 1 from Madras, and
6 from Lac Extension Oftcer's establishment were trained during the year.

Two short courses of training, each of one month's duration, were organized during the
year in June-July and October-November. Two Agricr:ltural Oftcers from B_ombay and
it Statiiticalinipectors and 2 Statistical Assistants from Indian Lac Cess Committee's
Statistical Section were trained.

Special lectures in lac cultivatis,n were delivered in the Forest Guard Training Schools
at Betla, Mahilong, Kathikund, Koderma and Chaibasa-
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CIIEMISTRY DIVISION
I-GRADING AND ANALYSIS

1. BrBecn IxnBx/BrpacHABrlrry

- As reported alryady (;id'e Annual Ret'ort for the year 1960-61), the International Stand-
ards Organization Technical Committee on Lac had rbcommended a fresh set of round robin
tests-for bleachability by the-India_n me-th9d, modified by using a photoelectric colorimeter
side by side rvith the method of United Stat ac import-ers issociation (U.S.S.I.A.).
,A.s a p-relim also r that -the 

photoelectri" m.ithod -ightbe modified od for f the colorimeter. This rvas done d"ur-
ing the year

The colorimeter (a Klett Sumerson color

the results of bleachability
erent regions, two belonging

;f,:1"'ii:'lftx%3#3':;
Use of .centrtfwge for d,ewaxiys^-The above method requires removal of the suspended

wax from the bleached solution before colour could be determined by visual or photoilectric
colorimeter.. Filtration is employed for this purpose which sometirnes becornLs time con-
surning. Experimqnts were, tieiefore, carried ooi to see if filtration coulct not be substi-
tuted by centrifuging. The results indicated that there was little separation of the r,r,ax,
even after 30 minutes at 3500 r.p.m.

2. SpeclrtrclrroNs FoR RBnusB L,rc

A number of comrnercial samples oI molammn, hiri and fasse,oa g,ere obtained and
analysed for moisture, \vater-solublel, cold alcohol-solubles and iosin. On the basis of these
results and some dat R. \r. Briggs & Co., a draft specification for
refuse lac, together.rv te pr"p"rjd"and sent to the Inilian Standards
Institution. This is bers^ of ttre appropriate Technical Committee.

3. Ar,rnnN^mrvn I,IBruoD FoR DnrrnlrtxetloN oF MotsrunB

re) of lac samples was attempted by merelv
or without vacuum. The dati obtaiiied from
) showed that without vacuurn, other. details

t was, on an average, 0'2 lou'er than when
le.

4. ConnorerloN oF Querrrv or L-c.c EspBclq,rr,v Coroun wrru Crruarrc CoNotrroNs oF
Anne op CurrrvlrroN

Lac glolvn in humid areas \4'ere reported to be frequently darker than that sl.orvn in
dl'rer al'eas on the samc ltosts. In vierv of the importance ol this observation, iuthentic
samples ol-sticldac gro\r'n in difierent areas \ryere procured and converted into seedlac andshellac' lhe seedlacs'tvere examined for impurities, bleach and colour index and the shellacs
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for colour index, Iife and florv. Yields at difierent stages as u'ell as the driage in the sticklac
r.vere also recorded. Results rvere given in the Annual Report, 1960-61.

During the year, only 7 more samples could be procured and analysed. The results
are given in Table IV (App. B). No conclusion can be drarvn yet. More data for a few more
seasons are necessary.

IT- IMPROVEMENTS IN THE MANUF'ACTURE Otr. SEEDLAC, SHELLAC,
BLEACHED LAC. ETC.

1. Iupnovnn l'Inrnon oF LAc Wasurnc (wrrn Porassrull PERTIANGANATE, ETc.)

The use of potassium permanganate as a 'washing aid ' for washing of sticklac into
seedlac and the optimum quantities and conditions have been already described in the previous
Annwal Report, 1960-61.

Further experiments conducted on the yields of seedlac obtained by the two processes,
viz. the permanganate method and the conventional soda method, shou'ed that the yield of
seedlac by the former is 5-6 per cent higher.

Stmage stability of permanganate washed' l.ac

. Three samples each of seedlac produced by permanganate and soda rvashing, and samples
of shellac prepared from these rvere stored under laboratory conditions of humidity and
temperature. Analytical data of these samples after 14 months' storage are brought out
in Table V (App. B).

Storage stability of permanganate rvashed seedlac and shellac produced from it are of
the same standard as those of seedlac and shellac obtained bv soda'nvash method.

2. PnrplnerloN oF Snrntc FRortr SEEDLAc AND RBrusB Lec sv Arxert Extnecttou

Preliminary experiments on the production of shellac from seedlac by alkali extraction
with aqueous sodium carbonate and sodium sulphite have been described in the previous
Annwal' Report, 1960-61.

The product obtained by the alkali extraction method had a higher colour index than,
and a difierent hue from, ordinary shellac. This method would obviously be an advantage
over the conventional Bhatta method, if these trvo shortcomings 'were overcome.

Use of a mixture of sodium carbonate and sodium sulphite for the ertraction, gave a lac
whose hue was very nearly the same as that of ordinary bhalta sl.rellac; the colour index
however was slightly higher. Boric acid, oxalic acid, tartaric acid, citric acid and soclium
hydrosulphite were tried to improve colour index and hue. Use of oxalic and citric acid
resulted in a shellac whose colour index was about 5-6 units higher than that ol bhq.tta
shellac produced from the same seedlac.

With sodium hydrosulphite along with sodium carbonate and sodium su$hite, the
shellac obtained had colour index and hue verv nearlv similar to those oI bhatta shellac. The
optimum amount of sodium hydrosulphite required,'depended upon the bleach index of the
seedlac, being 1 per cent (on the weight of seedlac) if the bleach index is lower than 100 and
2 per cent, if higher. The process as finally standardized is described below:

Seven parts of sodium carbonate and 3 parts of sodium sulphite u'ere dissolved in 400
parts of water and 100 parts of lac added slowly. The solution is heated to boiling tempera-
ture and kept gently boiling for half an hour. The extract is then strained through cloth to
free it from insolubles. When the extract cools to 40"C., it is treated with the requisite
amount of sodium hydrosulphite and allowed to stand for 15-20 minutes. The solution is
then diluted with rvater to 5 per cent lac content, cooled to below 25oC., and acidified under
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vigorous stirring with a spray of 5 per cent sulphuric acid. After complete precipitation,
5 parts of common salt are added to the mother liquor to hasten settling of the precipitate.
The precipitate is washed with cold water till free from mineral salts and acid.

It is then suspended in rvater, and heated to boiling temperature. The molten mass
of Iac is removed from the hot water, heated in a steam-heated pan to remove moisture and
made into sheets by squeezing between cold rollers. 5 kg. batches have been processed in
this way and the analytical data of the resulting products are set out in Table VI (App. B).

Shellac produced by this process has a colour index 2-3 units highqr than bhatta shellac
obtained from same seedlac. When the starting material is molantrna or kunhi, the colour
of shellacs produced are practically identical. As a process for reclaiming Iac from refuse
lac such as molamma, kwnhi, etc., this process is thus very satisfactory.

Storage stability of shellac obtained. by alhal,i extraction process

No change in quality of shellac under storage for 6 months has been obserrred. The
work is being continued.

Film t'roperties of shell,ac obtained, by the neu process 
- alkali method.

Shellac made by this process contains sulphur, the quantity varying from 1.05 to 1.25
per cent. As this is likely to have some influence on the film properties, they are being
examined.

3. BrBecnruc oF LAc

(a) Pil,ot-plant for the ruanufactwe of bleacheil l,ac

The units of the pilot bleaching plant were erected and the plant operated for a few
batches. The following observations have been made:

(i) Dissolution tanh - Rated capacity of the tank is to digest at about 90"C., 45 kg.
of seedlac in 180 litres of aqueous soda solution containing 4.5 kg. of soda. The
digestion of 45 kg. of seedlac under stirring is completed in 45 minutes.

(ii) Rotary f,lter - The Rotary Filter fabricated in the Institute Workshop takes about
30 minutes to filter the seedlac digest from insolubles.

(iii) Cooler -The lac solution coming out of the filter (225 litres) at a temperature of
80oC., was cooled down to about 40'C. before pumping it to the bleaching tank.

(iv) Bleaching and precipitqtion tank - Works satisfactorily.

(v) Drum-washer - This is a cylindrical frame lined with drill cloth which serves as the
filtering medium, with arrangement for internal spray of water for washing. A
45 kg. batch took about one hour to be washed free from mineral acid, About
1800 litres of water was required for the purpose.

(vi) Centrifuge-The centrifuge (with detachable 50 cm. basket) was found to handle
the whole of the washed bleached lac in about four batches, each batch taking 30
minutes for the complete operation. The centrifuged product was found to have
a moisture content of 60-70 per cent on the weight of dry material.

(vli\ Dryer - The shelf dryer has 16 trays (60 x 90 cm.) and each tray can hold 2'5 kg.
of bleached lac on dry-basis spread in a layer 2 cm. high. The time taken for
drying was about 18 hours at 40 t 2'C. when the humidity in the air was not
high, during winter and summer months.

Bleached lac has a slight tendency to form lumps rvhen in the wet state and
requires a few periodical rakings during the early stages of drying.

(viii) Hyt'ochlorite plant-The present set of experiments in the bleaching plant was
carried out with the bleach liquor prepared by chlorination of cold caustic
soda solution in glass carboys.
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The quality of the bleached lacs produced in the pilot unit uis-d.-ais that from
our small laboratory unit are given below:

Yield percentage
Acid value
Colour index
Keeping quality

These are:
(a) Amount of white spirit
(b) Temperature of mixing

Pil,ot-pl,ant

85-88
7+-77
0.3-0'4
Under examination

Laboratory unit

85-90
72-75
0.3-0.4
Keeps well for 9-12 months

(bl Laboratory studies in bl'euclrel' l'ac

(i)

of bleach liquor. The keeping qualities
bleached lacs are set out in Table VII (App. B).

All the bleached lacs have kept well so far (after 8 months' storage).

(iil Paler bl,eached l,ac -Blea by using approPriate quantify oJ bleach
liquor, as determined by has a colour index of 0'3-0'+. In order
to see what further improvement in colour could be brought about rvithout effecting
keeping quality, bleactring was done with different excess percentage of bleach.
Results are recorded in Table VIII (App. B).

The colour could be brought down to 0'2 (as against 0'33 of bleached lac under
standard conditions) by using 50 per cent excess bleach liquor. This is, however,
accompanied by lowering in yield and increase in acid. value.

There is hardly any change in insoluble as tested after 8 months when bleach
was used up to 30 per cent excess. Beyond that, however, the keeping quality is
badly afiected.

(iii) Preparation of ref,ned. bleached.lac 
-Mention 

was 's lnrytql, Re'!o(' 
of t:he development of a process for the preparati refined bleached
lac using rvhite spirit. Optimum conditions for now been deter-
mined.

i.. 10 per cent on i't. of seedlac
90 + 10c,

(c) Period of mixing 20 minutes
The properties of dewaxed bleached lac obtained by the process have been

compared with ttrat obtained by conventional cloth-bag filtration method and are
, brought out in Table IX (App. B).

The results show that the properties of the dewaxed bleached lac obtained
by the rvhite-spirit extraction method are in every way comparable to those obtained1 1ffiT".""J"':":ft:,:l"JT'3f,,'1'irffi#iftl**Iti"lli1l ,fll'Hi:fl"'J 

"JH[t:l
and better suited to large-scale production as it requires less floor-space.

(ivl Stabil,izers lor bleacked Lac - Lerd-thiosulphate, wlen used as a stabilizer, brings
about definite improvement in 'tfe under heat ' of bleached lac without any de-
teriorating effect in the desirable film properties such as hardness, elasticity and
water-resistance of the resultant bleached lac films (Annual, Report, 1960-61),
The optimum quantity of the stabilizer has now been determined and the keeping
quality of the stabilized bleached lac investigated under normal and accelerated
conditions of storage as laid down in Tables X and XI (App. B).
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(") Clrymi-stry .of blea9hltg - The action of bleach liquor (sodium hypochlorite) on lac
and the chemical changes brought ubout during the bleaching process have been
studied (An'nual Report, 1957-58). Aleuritic acid is one of the chief constituent
acids of lac and.is plesent to the extent oI 43 per cent in it. The study of the action
of bleach on this acid, under conditions identical with those of bleachins of lac was
carried out.

The fiudings are recorded in Table XII (App. B). A small percentage of chlo-
rile was found in the acid obtained after treatment rvith a coriesponding drop in
the h5'dre;y1 .r"1o". To see n'hether chlorine enters at the vicinal or end 0H,
pelcentage of vicinal OH both in the parent and treated products was estimated
making use of periodic acid. Vicinal hydroxy-l groups lemain unafiected. It
appears tlat chlorine has replaced the end OH. The m.p. of the treated product
was slightly lower than that of parent acid. A loss of 10 per cent during the reaction
lvas noted. The aqueous mother liquor formed a dinitrbphenylhydraZone shorving
presence of aldehydic group.

Further work is in progress.

(c) Rapid, method, oJ bl,eaclting of lac

In the usual method of bleaching lac, a soda extract of lac is treated with the requisite
amount of bleaching liquor (sodium hypochlo ite) in the course of several hours. The iesult-
ing bleached lac although satisfactory in respect of colour, has its other desirable properties,
such as life and flow, adversely affected. This, as has been found, is due to the fact that
during the bleaching operation, a certain amount of chlorine invariably enters the resin
molecule. Entrlr ef chlorine in the lac molecule is assisted b)' th" fact that lac is held in
solution along with the bleaching agent throughout the bleaching operation, that is, for a
considerable period. If, horvever, the lac is bleached while in fine suspension and not in solu-
tion form, the chances of chlorination are likely to be reduced: if further, the time of bleaching
is reduced, the chances of chlorination will be correspondingly reduced.

If common salt is added to a soda solution of lac, a fine dispersion of the sodiurn salt of
lac is produced. If bleach liquor is added to this suspension the bleaching is completed with
50-60 per cent of the quantity of bleach liquor required for the conrrentional bteaching method.
If the soda solution of lac is added to a mixture of the bleach liquor and salt solution under
efhcient stirring, bleaching is complete within 2-3 hour's. As-usual bleached lac is re-
covered by dec_ompos,mg the suspension with dilute sulphuric acid. The yield (85-900/") is
of the same order as by the conventional method,

Various seedlacs of difterent bleach indices have been bleached bv this method. The
colour indices of the products varied from 0.33 to 0.52. The producti are free-flowing fine
powders and have a lower acid value and chlorine content than bleached lac produced by the
current method. Alcohol solubility of the bleached lac by this methocl has been found not
1o L"y" changedover a period of 8 months'storage. The properties of the products are given
in Table XIII (App. B).

IIT-F U N D.A.M E N T AL R E S E AR C H E S

1. ConsrrrurloN SrtrDrEs - Sppan-trroN AND Srunv oF THE ColrposnNrs oF FRAcrroN V

The separation of lac into five fractions by temperature phase separation from acetone
solution has already been described in the previous Annual, Refort, 1960-61. Fractions I to
IV are being studied at Delhi Universit)', Bose Institute, Calcutta; Department of Chemical
Technology, Bombay and National Chemical Laboratory, Poona.

Fraction V has been under detailed study in the Institute since the later half of last
)rear. The study was continued during the year under report.
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(a) Physical end, chem'ical propert'ies

Some of the physical and chemical properties n'ere recorded in Table XII (App. B)
of the previors Annual Report, 1960-61. Solubilitv, molecular r,veight and iodine value were
determnied during this year and. are set out in Table 1t\r (App. B).

(b) Fctrther fractionation
(i) By ether -Fraction 

V is not completell' soluble in ether, about 88 per cent was
eitracted l,vhen the material (mixed vvith silver sand) r'vas soxhleted with this sol-
vent. About 33 per cent of the extract gradually separated out of the extract as

the soxhleting proceeded indicating that even at that lorv temperature (boiling
temperature of ether) some chemical change rvas taking place.

The ether-soluble portion rvas, therefore, separated in an indirect $'ay s,ithout
any heating by dissoh'ing the fraction (1 part) in acetone (1 part) and precipitating
the solutions rvith ether (10 parts). 80 per cent of the material r'vas retained in the
ether solution, the remaining 20 per cent separating as an insoluble mass.

The ether solution rvas further separated bV successive extraction with dilute
sodium bicarbonate and dilute caustic soda. The extracted materials were re-
covered by precipitating with dilute acid. The residue left over in the ether rvas
also recorrered by drr.ing the solution and evaporating off the ether. The fractions
obtained and their physical and chemical properties are recorded in Table XV
(App.B).

This is the first time that the presence of a non-acidic fraction (A.V. 3-4) has
been recorded in lac. The rvork is being continued.

(11 By otlcer soluents -Fraction V (1 part) rvas mixed with silver sand (25 parts) and
soxhleted successivelv rvith petroleun ether, benzene, ethyl acetate, acetone and
alcohol. The 5'isl6 of the various fractions obtained and their ph)'sical and chemi-
cal properties are given in Table XVI (App. B). Paper chromatogram of the
products of hydrolysis of these fractions s'ere all found to be alike.

The amount of aleuritic acid and aldehydic acid present in each fraction were
estimated by the conrrentional methods (uide Table XVI, App. B). All the frac-
tions contained't'erJ- nearly the same amount of both these acids.

Further rvork is in progress.

2. Tnnnrmr PorvunnlzerroN oF SnBrrac

(a) Determinations of h-vdrox5'1, carbonyl, vicinal h)rdrox],'I, periodic value, iodine
and acetal values of shellac polymer samples heat-polvmerized at various temperatures
have been reported already in the previous Annanl Repoil, 1960-61. The estimation of acyloin
group was attempted during the vear under report since the existence of this group had been
reported in shellac by earlier workels. For the estimation Rigby's method [Rigby W..
J. Ckem. Soc. (1951), 7931, was adopted. The method rvas first stanclardized r,vith pure
benzoin. Then several samples of lac were examined; none gave any indication of the
presence of acyloin group. The estimation of ac5rioin groups in the polymers of shellac
was, therefore, considered not necessary. The work has been completed and from the data,
energy of activation, kinetics of reactions have been calculated.

(b) Activation energies of heat-polymerized hwsurn and dervaxed decolorized lacs have
been determined by the gel point methocl fGough, L. & Smith, L.T., J Appl. Polym. Sci.,
3(9) (1960), 3621. The values have been found to be 10'85 and 12'01 k.cal/mole respectively.
The values for mixtures of urea and hexa-methylenetetramine with shellac have been found
to be higher than that for shellac alone, thus providing evidence for a reaction between
shellac and these compounds. [Bhattacharya, P. R., ,I. scf. infutstr. Res.,20B, No. 11

(1961), s4el.
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(c) Diferential thermal, shrdies

In order to knorv the structural changes occurring in shellac during thermal treatment,
the technique of differential thermal analysis is being adopted. The equipment assembly
rs rn progress.

IV-UTILIZATION OF LAC

1.(a) Surrrec Wasn Pntunn (SrNcrr-recx Svsrou)

The formulation and testing of shellac-based wash primers suitable for use on light
metal surfaces were reported in the Annual Report, 1960-61. The study rvas continued and
steps taken to populaiize the material among potential consumers.

(i) of the primer -ent urea and 10
Further modi

still further, particularly in regard
saponified lac, phenol and cresols were examined. Scratch hardness, elasticity
and corrosion r:esistance of films of compositions containing 25, 50 and 75 per
cent saponified lac in replacement of lac, and phenol and cres_oJ up to- 30 per cent
on lac in place of urea Jnd dibutyl phthalate rvere studied. Thq results,are given
in Table XVII (App. B). These modifications u'ete not, superior to-the primer
containing 3 per'cent urea and 10 per cent dibutyl phthalate in regard to scratch
hardness 6r eiasticity and lvere definitely inferior in respect of corrosion resistance.

(ii) Nahwal and dynamic ueal'hering
wash primer and finished with oi
to dynamic weathering bv fixing o
18 months during which the jeep c
of any deterioralion of aclhesion of of the
primer to the metal. A few alumin coach
ivas coated with shellac rvash primer ea and
dibutyl phthalate (Annual Refort, 1960-61). These were painted over rvith the same
painti and under same condition i were used in the Railways. The panels were
iubjected to natural weathering o weather-
ing-in the Institute's jeep car. rioration
of-any sort in the panels fixed to anels ex-
posed for natural weathering also t Prrmer
ind metal or between the primer and the finishing coats- In that pa,rt of the
panel, however, where a final varnish coat had been applied there is.a flaking off
bt ttre enamel along with the varnir coat. But even there, the primer and its
immediate top coat are in perfect position over the metal substrate.

The Railway coach on parts of rvhich shellac rvash primer had been used, was
also examined ifter one year of its service. No deterioration whatsoever was
observed. The painted area rvas in exactly in the same condition as the rest of the
surface where alommercial two-pack primer had been used.

ct mentioned by the Hindusthan Air Craft
rvas the fact that after storage for one year
spersed by the usual means. Although later
everal m6nths without this difficulty Ueing
able to examine the effect of incorporation
se of knouryr amounts of shellac war for this

the storage of ositions had been described in the previous
rf, 1960-61-. Th were examined after one year's storage' It
that in primers g up to 3 per cent of wax (on lac content) there
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rvas settlement of pigment as usual but this could be easily reclispersed lvithout

(i") H'i""iTT "l "f1,11u"":lli::Ysued botli as the Ministry of
this primer to large-scale potential consumers, off_ering free
trials. As a result, several requests for small and bulk samples

' State Road Trans[
tion and other Pr
100 roach was m
the int, Colour &
cooperation rn'as readilv forthco
factured in their factory. The
this shellac-based single-pack etch
product.

Our grateful thanks are due to M/s. Shalimar Paint, Colour & Varnish Co.(P),
Ltcl. for t-"he valuable co-operation extended to us in the form of advice, staff and
equipment.

(Details and results of service trials by consumers are described under Section
VII, Page 30).

(v) Test Hou,se Re.port - Government Test House, Alipore, Calcutta repo-rt reads^that
" the tested c-haracteristics of the sample are considered to be satisfactory Ior a
primer ",

The report is reproduced in Appendix C.

1.(b) SHnrrec Wesu Pnrlmn AS AN ANrr-connoslvE PRIMER ron SrBBr

The inv shellac rvash primer has so ted to its use,chiefly on
light metals oys. As extension of the us to steel would consider-
ably extend tion potential, this aspect lv

The adhesion of the primer film to mild steel (applied lV ,!ryS or spray) -was found
to be quite satisfactory - scratch hardness over a 1 mm. steel ball being over 2'0 kg.

Corrosion resistance requirement was next investigated. Mild steel panels 6" x4"
rvere first polished 'mirror lfigfrt' and wiped clean with a solvent mixture of equal parts of
solvent napntna and xl'lene to remove rust, oil, dust, etc. The panels_rvere ttren- again
spralzsd ovler l'ith the 

-above 
solvent mixture, six times,,three times each side for further

cieaning, cf. (ASTM D 609-52). These u'ere allowed t9 dfy at_ room-temperature, rubbed
with [nlless cioth to remove adhering dirt dipped in methyl alcohol and dried at about 75"C.
They were cooled to room temperatule and the wash primer compositions applied by spray-
ing.' The sprayed panels were air-dried for 24 hours and then the edges were sealed to a
depth ot about-l'5 "*.uy dipping in molten paraffin wax. The panels so 

3i:3fJ"*J[Tjf;
resof and saponified lac.
investigatedby keeping
days (ASTM D 870'54).

. Rust spots started developing on the third
usual compositions and those'modified with

phenol, cresol, saponified. lac, etc. In the case of the composition- con_taining-the pigment
washed once rvitli boiline rvater, no lust spots rvere visible even after fifteen days, Appo-
rently the rvashing had iemoved from the pigment the factors responsible for rusting.
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. Experiments are being continued to standarclize the washing operation and to ascertain
the nature of the components removed which result in their imiroved performance.

2. HvonorvsBo Lec

an i"#'i:l;'i:*f',19 'has been recomas d principally with ethylene glycol to produce
materials of high elasticity and flexibiiity.

Thermal curing- of -(water-insoluble) hydrolysed lac and behaviour of chemicals as
accelerators or retarders for the same had been s _61).
The_ cured product, without or with small and
rubbery masses. With larger amount of a

'Water-soluble' hydrolysed lac, on the other hand, would not cure at all on continued
heating but became thicker and harder. The hardened material was brittle and somewhat
hygroscopic but easily and completely soluble in alcohol.

3. RpconsrrrurED Snnrrec

in theapp which

t?: eating

As the tion o the
insoluble is for hy ified
so as to obt ortion

. Shellac (500 parts) was first heated under
in 200 parts of waler) as usual for 6 hours. The
and precipitated with the calculated. amount of

resulting rated and finall5z dried by heatingobtained ater-insoluble and solubld portioni
odium su

This total hydrolysed lac rvas heated in
acid values determined at the interval of hal

obser
dropp
taken
urs.

For red material was gradually added to excessof water thereby dissolved out. After one or two
more wa terial was dissolved in aqueous ammonia to
produce

To prepare 
"- :P-t.il i',$ni,sh, the pou'dered material was dissolved in (rectified. or methy-lated) spirit in which it dissolved sloivly on gently heating.

was clear y on cooling. The cl
with the "of 

toluene." F.or the
n (1 Part) a mixture of alcohol

The sodi down and could be filtered ofi.
Film

spirit solu 1Tt,t1li'""fi,flH""11f1"1position. for 7 ciayi, ."a otilLrc uft",
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baking at 100'C. for one hour and at 150"C. for 15 minutes respectively (aide Table XIX,
App.B).

It was observed that atthough the gloss was only moderate and blush-resistance not
of a high order, the films had- outstanding hardness, adhesion and unusual flexibility.
In view of these very promising results, the process is being patented'

Further work is being continued to reduce the acid value of the product by carrying
out the processing at lowei temperatures with or without catalysts. Incorporation of limited
amounti of phenol formaldehyde and urea or melamine resins are also proposed to be exa-
mined for improving gloss, and weather and blush-resistance.

4. PresttcrzER FoR Agurous SsBrrec VenNIsn

king type, are becoming increasingly popular
r organic solvent based finishes and especially
The use of shellac varnish in aqueous medium
o dissolve lac, ammonia is particularly attrac-

tive because of its practicallv complete removal when the films are baked, leaving the fi.lms
more heat and water-resistant. Such films, however, made directly from shellac and aque-
ous ammonia or by dissolving 'rvater-soluble' lac in water, are very brittle.

Plasticizers are necessary to improve adhesion and elasticity'
Plasti een studied before (aiele Lond,on Shellac Res. Bwreau'.

Tech., Pap namide was found to be generally the best. Shellac-
based plas

Ethylene glycol ether of shellac (Lond,ott, Shellac Res. But. Tech., Paper No. 17) is a highly
flexible balsam like material with suffi.cient acidity to dissoh'e in aqueous ammonia forming
a clear solution. The plasticizing efiect of this for aqueous shellac I'arnishes ais-d-ois
y'-toluene sulphonamide was therefore investigated.

Optimum proportion of lac to I'ac ethylene glycol ether

20 per cent solution of lac and 2 per cent ethylene glycol ether were pre-
pared by dissolving the resin and the ether in ng 10 per cent liquor ammonia.
Varnishes were prepared by mixing these t ratios of 1:0'5, 1:1 and 1:2.
Films were prepared on glass and tin panels an e hour. Hardness,
elasticity and blush-resistance (aiile Table XX, :1 is the optimum
proportion. Even in this case gentle blush had immersion in water
for 24 hours.

fn order to see whether even this blush could be eliminated, the affect of limited amount
of urea was investigated. It was found (see Table XXI, App. B) that 1.5 per cent urea was
the most satisfactory, no blush being visible up to 24 hours.

Further work is being continued.

5. Snprrec CouposlrtoN FoR HyDRAULIc MoDELS

The Central Water & Power Research Station required, for use as bed materials in
hydraulic models, samples of lac in the form of free-florving particles of uniform
specific gravity, unaffected by continuous or periodic immersion in water. For this
purpose T. N. Shellac, garnet lac and seedlac, both alone, as well as hot rolled with fillers'
like barytes and crushed to appropriate particle size, were tried but were found to swell too
much under water and to promote fungus growth. Modification w'ith urea reduced swelling
to well within limits and paraformaldehyde prevented fungus growth (uiile Annual Report').
Modified samples with coal-dust as the filler were sent, on request, to the Central Water &
Power Research Station, for further tests. It has now been reported that these samples
are satisfactory and an order has been received for about 1.5 tonnes of the materials for service
trials. This is being arranged.
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6. MonrrrcarroN oF SnBr,tec wtru Pnpxors

Phenol has been used rvith shellac to impart hardness, toughness and better moulding
characteristics to the resin to produce irnproved insulating compound U.S. Patent No. 5730,
1890, Phenol rvas also reported to impart outstanding toughness, and flexibility to shellac
films even rvhen incorporated in the cold into shellac spirit varnish (Shellac Export Pro-
'motion Council). Experiments rvere, therefore, undertaken to determine the optimum
quantity and conditions for incorporation of phenol into shellac. Shellac varnishes (25 per
cent non-volatiles) were prepared incorporating l2'5,25,37.5 and 50 per cent (on the weight
of lac) of phenol, tn-creso1,1-cresol and cresylic acid. Three sets of films were made on glass
slids and tin panels. One set rvas left to air-drv for seven davs. Second and third sets rvere
baked at 100-'C. for t hour and 160'C. for 7f minutes respeclively. Scratch hardness, flex-
ibility, blush-resistance and heat-resistance of these were then determined. The results are
given in Tables XXII, XXIII, XXIV and XXV (App. B).

Scrqtch' harihtess (uide Table XXII) - While there is not any mprovement in scratch
hardness of air-dried films (except in the case of 1-cresol), baking does improve this property
considerably of the films on tin panels. On glass, holvever, the improvement is not appreciable.

Blush-resistance (uide Table XXIII, App. B) 
-Blush-resistance 

on immersion in rvater,
is not improved by addition of phenols. It has an adverse effect as far as air-dried films
are concerned. In regard to baked films, there is apparently no noticeable change (except
for a slight decrease in adhesion on glass).

Flexibility and, ad,hesion (aid.e Table XXIV, App. B) - The flexibility and adhesion of
shellac films improve with increasing amounts of the phenols. In this respect also, baked
films are superior.

Heat-resistance (aide Table XXV, App. B)-The heat-resistance of the films on wooden
panels were determined by placing a beaker containing hot water at 60o, 62",6+",66", 68",.
and 70"C. on the panels for 5 minutes and seeing the extent of sticking.

There tvas only a slight improvement in heat-resistance with increasing amounts of the
phenols.

Thermal properties-The life under heat of lac with various amounts of the phenols
(Graph I) as well as the softening and melting points (Graph II) of lac containing different
amounts of these phenols incorporated by melting together were investigated. 'Life'
increased and melting and softening points decreased with progressive increase in the amount
of the phenols. Lac and phenol blends were held together in the molten condition at 150'C.
for 80 per cent of the life for the respective proportions.

Melting and softening points of the resulting resins were then determined (Graph III).
The melting and softening points again decreased with increasing amount of the phenols.

All the above results (except perhaps the slight improvement in heat-resistance) indicate
that phenols incorporated into shellac, either by mixing in the cold or by heating together,
behave more or less like solvents/plasticizers added to the lac. The absence of any sharp
bend in the graphs II and III provides additional support to the above vierv.

(See graps on pages 25,26 and 27)
The possibility of imparting substantial improvement in respect of blush- and heat-

resistance by treating shellac and phenols with formaldehyde in sitwby adding phenol formal-
dehyde, urea formaldehyde or other resins to shellac varnishes is being investigated.

7. SsBnec Sprnrr Venursn

Improuing heat- anil blush-resistance

The formulation of a shellac varnish with improved heat- and blush-resistance by incor-
poration of 3 per cent urea and 10-30 per cent plasticizers and film properties of such
composition ais-d-ais those of a shellac urea sulphite varnish developed by the Shellac
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Export Plomotion Council (S.E.P.C.) were described in detail in the previous f.Z.R.f. Annual
Report, 1960-61.

, The incorporation of 3 per cent urea and 10 per cent dibutyl phthalate (on the weight of
lac) prod.uced shellac varnishes which had t Le same heat- and blush-resistance as sle]lac
urea sulphite varnishes but had better elastic
sulphite varnishes was therefore investigatec.
sulphite resin was procured from the S.E.P.C.
Difierent proportions of the various plasticiz
etc., were dissolved in shellac urea and shell
on tin and glass panels and tested after seven
and blush-resistance. The results are given i
varnishes of both I.L.R.I. and S.E.P-.C. m
varnish all have almost the same scratch har
late, and, sextol phthalate this property is
plasticizers are not good. Regarding blush-
tricresyl phosphate and shellac varnish with
showed no blush after 24 hours' immersion.
phite varnish does not. improve much with v
are used in which case blush-resistance is a
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^1. 

Softening point after 10 rnins. heating. 2. Melting point after 10 mins. heating.
20 hins. heating. 4. Melting point after 20 mins.-lieating. 5. Softening point

6. I\telting point after 30 mins. heating)

8. Lec-orr, fNsurernvc VaRxrsnns

have rch. The products gene-
raU expec of shellac ana tne diying
oil. are so at tacky. One of the uses in which appear-
ance is not of _prime consequence is as baking type of clear oil insulating varnishes or imfreg-
nating varnishes for manufacture of varniihi<I cloth, etc. Shellac-based clear baking oil

and one composition, based on lac-resin-
as meeting the specifications of the B.S.L,
duct was found to have one defect, it was

defect, but the
vestigated. The
based on shellac,

3. Sofienrqg point alter
after 30 mins. heating.

26



t.
u
ul
ul
lrl
ct,
trJ
o

=p
z
o(L
Iz
,
ul

€
Iz
=lrlF
l!
o
D

o to 20 30 40 50

PERCENTAGE OF IN. CRESOI-.+

Gnnpn III-sonrernvc.eno MBlnNc Porr.rrs (Armt llpetrwc AT 150'C. ron 80o/o

or TrrvrB or Polvmrnrze:rron)

(1. So{tening points. 2. l\felting points)

cooked. Thinner was then added and the pr
of phthalic anhydride. The resulting products are under study.

V-MODIF'ICATION OF LAC

1. MoorrrcerroN wrrn Drrsocvexerrs

Diisocyanates react
evolution of Cor, grving
urethane type of product
of diisocyanates on this or study.

Toluene diisocyanate (suprasec C) reacts with lac in the cold. Lac (100 parts) dissolved
in dry acetone or methyl ethyl ketone (100 p
suprasec C (1-6 parts). Allowing
and evaporating ofi the solvent at
higher.melting and softening poin
would not disiolve in alcohol whereas those containing less would. Ethyl ester of lac was
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also Films of lac diisocyanate
was to spirituous o be remark-
lbly osure. The p up for stud.y
rn gr

Dervaxed lac (lemon) u'a-s.dissolved in dr1' acetone_at 35-40"C. and treated with varying
amounts (1-6%) of toluene diisocyanate (suprasec C) dissolved in acetone and mixed ivefl

rnight, the samples u'ere spread out on glass
ical and chemical constants are beins deter-
h up to 5 per cent suprasec C were-soluble

is being continuecl. 
there had only partial iolubility' The study

2. CoporvuERIZATIoN op Lec wlrn MoNouBns

With a vierv to improve some of the pr
improved properties copolymerization of lac
Evidence rl'as obtained to the effect that so
lac and methyl methacrylate during bulk p
as catalyst (vide LL.R.L Annwal, Report, 196
during the year under report to copolymeizelac with methyl methacrylate and vinyl acetate
in emulsion.

(a) Emulsioro copol,ymerization of Lac and, methyl, methacrylate
Dewaxed lac rvas treated u'ith difierent proportions of methyl methacrylate under the

followilS_conditions. The monomer together rvith 0'1 per cent of benzoyl peroxide was
emulsifi.ed in an ammoniacal solution of the lac and the emulsion heated at 80'C. for 24 hours.
The miTed poly,mer lvas reclaimed by breaking the emulsion v'ith dilute sulphuric acid.
Suspension Copolymerization (Polymei VI in tante XXVII, App. B) rvas also'carriecl out
at room temperature with redox catalyst (potassium persulphate and potassium metabi-
sulphite). of the product . B). The
copolymers n the cold givi which dis-
appeafs on reappears on enzene re-
moves the opacity permanently, giving a clear solution.

Viscosities of the copolymers as rvell as physical mixtures (in appropriate proportions)
of lac and methyl methacrylate solution were determined in dioxane at 30"C. In-all cases

re linear but not parallel to the C-axis. Intrinsic viscosities (4), were found
from 0'067 for lac to 2'40 for polymethvl methacrylate (uid.e Table XXVII,

The solubility behaviour of lac and the polymers and the differences in intrinsic visco-
sities of the polymers and the physical mixtures, though small, suggest that some copolv-
merization between lac and methyl methacrylate has taken place. Further work is being
continued.

(b) Emu,lsion copolymerization of lac anil ainyl acetate

In a similar manner attempts lvere made to copolymeize vinyl acetate and lac by the
emulsion method but without success. In all cases, the lac separated out of the solution
during the course of polymerization.

VI_HYGIENIC DISPOSAL OF LAC F'ACTORY WASTES

A simple method for the hygienic disposal of the wash water from lac factories by treat-
ment with sulphuric acid thereby preventing putrefaction and at the same time recovering
the lac dye, had already been worked out and reportecl laid.e I.L.R.L Tech.,ltrofe, No. 15,
J. sci. ind,utr. Ras., Vol. 3, No. 12 (1958), pp.320-211.
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factory,
a c allowed.
to to give
about 0.1 per cent solution. Bafles built into the drain ensured thorough mixing. The
treated water flowed through a series of settling tanks. The precipitate settled almost com-
pletely within three tanks and the clear overflow water did not show any tendency to putre-
faction even after 20 days standing. Pilot plant work is in progress.

VII-UTILIZATION OF LAC IN INDIA- PUBLICITY AND PROPAGANDA

1. Lec Dvn

Lac dye sample technical grade was sent to Silk & Art Silk Mills Research Association,
Bombay for tesling and report. The salient points of the report are summarized
below:

(a) The commercial feasibility of lac dye is limited only to few shades to wool and silk
and very limited to nylon and viscose material.

(b) The shades obtained are comparatively dull than equivalent shades obtained by
the use of synthetic dyes on wool, silk, nylon and viscose material.

(c) The important range of blue, green and yellow colours through this process of
dyeing with lac dye is not possible and thus research work will be needed to obtain such
shades.

(d) Cost of dye is comparatively low but cost of application is much more than with
synthetic dyes for equivalent shades. In cas: of wool and silk, it will be one-and-half times
and in case of nylon it will be two times costlier than with synthetic dyes.

(e) The fastness properties of lac dye are encouraging factor on wool and silk and if
furthbi research work canbe done in purifying and concentrating the dye, the shades obtained
will be definitely encouraging for wool and silk.

(f) On dyeing trials on wool, the dye did give comparatively bright shades and it,was
observed thaf purified dye on wool and silk may prove useful in not too distant a future, of
course, work in obtaining blue, green and yellow shades on wool must be done for making it'a commercial success.

For their further research for improving the performance and scope of the lac dye -the Association was supplied with more of the dye. Their reports are awaited.

A firm in Bombay was supplied with a sample of the dyes for trial as colouring matter
for food, meat and wine.

An improved nethod of preparing Lac Dye Technical (70175% purity) without
dewaxing was developed and communicated, on request, to Superintendent, Indu
Centre for Lac, Government of West Bengal, Balarampur.

2. Venursu AND LAcpuER

An anti-mold varnish using insecticide was developed for varnishing the cover of books
for protecting them against damage by mold, mildew, insects, etc. Five litres of the varnish
.was supplied to a book-binder for trial. Seven gallons of the varnish were supplied to the
Library of the Indian Institute of Technology, Kharagpur, where 11,000 books were
coated. :

Hbat- and water-resistant shellac varnish using urea and dibutyl phthalate was prepared
and samples were sent to four parties for trial.
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- Samples of papet varnish for coating paper boards along with samples of coated paper
boards were supplied to a firm in Bombay for trial.

Shellac-Picture Varnish was supplied to Curator, Rabindra Sadan, Santi Niketan for
coating photographs for display in Tagore Centenary Celebration Exhibition, and to Kanke'Agricultural 

College for coating mural paintings.

Central Handicraft Development Centre, Bangalore, was supplied with the method of
preparation and application of a varnish for coating penholders replacing nitrocellulose
lacquer. A few coated penholders were sent to them for comments.

A party was supplied with samples of Shellac-Rosin Glycerine Ester, and details about
its preparation and properties and also about clear baking Insulating Varnish and Empire
cloth.

Varnishes with water-soluble lac and bleached lac which mav be resistant to trichloro-
ethylene were buggested to M/s. Indian Telephone Industries Ltd., Bangalore on request.

Method of preparation of air-drying Insulating Varnish and clear Banking Insulating
Varnish were supplied to two parties.

3. Weren-soLUBLE LAc

An aqueous solution of water-soluble lac has been found suitable as binding material
for green sand mould in iron foundry industry. But as the cost of material is uneconomic
in comparison to that of the material at present in use, cheaper varieties of water-soluble
lac were prepared from sticklac, seedlac, molamma and hiri and 1 kg. samples of each were
sent to a firm for trial and report.

Water-soluble lac sample was sent to M/s. Telco, Jamshedpui for trials as binding mate-
rial for green sand mould.

Sample of water-soluble lac was supplied to a firm for preparing a varnish to coat iron
sheet to protect against rusting, and to Arecanut Technologist, Mysore for trial in coating
earthenware for storing mild acid solution.

Samples of water-soluble lac'AL' and'DL' grade were supplied to (1) a firm for preparing
printing ink; (2) Pottery cum training centre, Mysore; and (3) Indian Telephone Industries
(P) Ltd., Bangalore for trial. 1 kg. of water-soluble lac rvas supplied as sample to Director,
Indian Institute of Sugarcane Research, Lucknow, who wanted to coat the cut ends of sugar-
cane cuttings in water-soluble lac solution, to prevent evaporation of moisture from the cut
ends, to preserve them for germinatiou.

4. AnnrsrvB AND CEMENT

, In response to a circular to all the bulb manufacturing firms of the country, for using
shellac-based bulb capping cement three parties requested for sample, formula, method of
preparation and application of the cement, which were supplied.

One party was supplied with a note on the method of preparation of shellac-based
micanite and another with a note on the method of preparation of laminated hessian bgqrd,
as requested.

5. Snnrrec Ercn PnrrrnDn

Single-pack shellac etch primer has been developed and thoroughly tested in the labora-
tory and in service, Circular letters were issued introducing the 'shellac etch primer to
potential consumers and industries using etch primer, including the Defence Department
Ordnance Factories, Air Force, Railways, State Transport, Development Directorate Ministry
of Commerce & Industry, Ship Building Organizations, etc., for trial on aluminium and light
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metal alloys. Ministry of Food & Agriculture, Government of India issued a circular letter
to all l\{inistries k etch primer and requesting
them to take up unde_r them-prior to adopting
it for regular 

-u Co. Ltd., Calcutta produced
satisfacto'rily in )0 gallons of the primer in _one clargg. Four
lots of 10-15 gallons each of the etch primer were also prepared in the Institute
Laboratory.

ding the RaiI-
tc., for service
of staff of the

of the primer.
Several satisfactory reports about the performance oI the primer have been received'

6. Tecsurc,tr AssrsreNcE To LAc MeNurecruRES AND CoxsurtBns

Scheme was supplied as requested to:
(a) Block Development Olficer, Rajim, Fingeshwar for a shellac co-operative factory.

(b) Small Industries Servic s for process-
ing iO mds. and 40 mds. of wax, Gasket
sh6lhc compound, French poli ture varnish,
etc.

(c) Forest Utilization officer, Madras, to improve their Lac Factory at Cumbum.

(d) Director of Industries, Government of Orissa for starting a factory for _processing
stickiai: to seedlac, shellac and button lac and also to utilize the lac manufactured in small-
scal Fo s good quantitY of lac, s

the bu own' (The scheme for
fact n s to revive the Product
State.)

Industrial Centre for Lac, Government of West Bengal, was supplied with detailed
specifications and drawings of Bleached Lac Washing Barrel and Sand Separating Machine
for use in their Centre.

A Sand Separating Machine was fabricated in the Institute and suppted to Director of
Industries, West Bengal for use in Lac Service Co-operative Centre, Tulin.

Several maunds of shellac was prepared from old and partially polymerized seedlac sup-
plied by a party by Autoclave Process and sent to them.

Shellac Utilization Officer met some lac manufacturers at Gondia and supplied them
schemes for manufacturing bleached lac and for lac-based small-scale industries.

A party was supplied with all grades of special shellac of our Production Unit and a
note on the method of preparing difierent compositions for use as leather finishes.

7. FnBNcn PousnrNc Pusrrcrrv CoNtRn, NBw Dprnr

The work of the Centre continued smoothly. It continued its house-to-house demons-
tration work of polishing old furniture with Shellac French Polish.

8. RBcrorer-. TnsrrNc Leson,{ronv

Two new laboratories were started - One at Balarampur, Dt. Purulia, West Bengal
on t6th April 1961 and the other at Daltonganj, Dt. Palamau, Bihar on 25th September
1961.

The laboratory at Jhalda has been temporarily closed from 15th July 1961 since the
work load for the Centre was inadequate.
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During the period number of samples analysecl at laboratoriei were as under !

(a) Gondia (Maharastra)
(b) Balarampur (W. Bengal)
(c) Jhalda (W. Bengal)
(d) Daltonganj (Bihar)

791
6+5

54
t+

- Besides tle,analytical work in the laboratory, the Officer-in-charge of GondiaLaboratory,
demonstrated the manufacture of (i) Bleached lac to four factories, lii) Improved quality irf
French polish to one factory, (iii) Improved method of Seedlac manufacfure to three fac-
tories, and (iv) Sealing wax to one factory.

9. ExnrsrrroNs AND Onrcn Acrrvrrrrs
During the year, the Institute participated in the following exhibitions :

(1) Bihar State Small-Scale fndustries Exhibition, Gaya.
(2) Commonwealth Technical Training Week Celebrations Exhibition, Nerv Delhi.
(3) Second National Agriculture Fair, Madras.
Samples of lac and lac products were sent on request to 9 Vijnan Mandirs, for display

in their museums.
The Indian Museum, Calcutta, was advised to renovate lac-exhibits on displav in

the Industrial Section. Necessary assistance towards the layout and replenishing^of-lac-
exhibits, was rendered to the museum.

(t) During a survey tour to Jaipur and Udaipur to study the various aspects of lac-
bangles and wooden lacquer-ware industries, a number of manufacturing centres including
Vidya Bhawan-Handicrafts Institute at Udaipur were visited and advice was given to the
craftsmen, to use shellac-picture varnish on handicrafts they are manufacturing.

(b) The Institute of Industrial'Desigrts, Patna, was also visited and the use of shellac-
picture varnish, on papier mache and bamboo articles, was discussed with the Officer-in-
charge of the Institute. - A sainple of the varnish was also supplied subsequently.

(c) At Rabindra Sadan, Santiniketan, 561 photographs of difierent sizes rvere coated
by spraying with shellac-picture varnish supplied from this Institute as a protective coat-
ing, in response to a request from Visva Bharati authorities. The Exhibition Assistant was
deputed to undertake this work there.

(d) During the Second National Agriculture Fair at Madras, Exhibition Assistant visited
a number of handicrafts centre manufacturing papier mache dolls, wooden articles, bamboo
crafts and wooden lacquerware, etc., etc., in Madras, Bangalore, Channapatna, Mysore,
Hyderabad (Nirmal Industry), Pondichery and advised the craftsmen, on the improved
uses of shellac in Handicrafts Industry. Demonstration of shellac-picture varnish was
arranged at these centres and the us'e of this varnish was very much commended bv the
craftsmen.

VIII-PRODUCTION UNIT

The Production Unit manufactured five grades of special shellacs and sold to customers.
Technical help and advice as well as practical demonstrations were given to interested

parties as a result of which three parties have taken up the manufacture of bleached lac.
Autoclave shellac is also finding wider market.

Working of the Bleached Lac Pilot Plant (1 md. capacity) have also been standardized
and bleached lac of good-keeping quality have been prepared.

873 kg. of special shellacs at a total price of Rs. 5,937'60 nP. were sold with a gross profit
of over Rs. 2000.
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METEOROLOGICAL REPORT T'OR THE YEAR 196I-62

. The aoerage m,eteorological ilata for each month iluring the year l96t-62 q,/e giaeni

Month Mean Mean Mean Mean Mean Mean Mean Total Highest Lowest
& Baro- wind max, min. dry humi- sun- rain- max. min.

Year metric speed temp. temp. bulb dity shine fall temp. temP.
pressure (milesi ("F.) fF.) temp. (hr./day) (in.) fF.) ('F.)

(in.) hr.) ("F.)

April 1961 27.72 1.900 98'28 70'13 66'66 3l'23 9'4o 0'10 106'0 63'0

lMay 1961 27.60 1.906 701.77 76'48 91'84 33'51 8'0O 1'55 108'0 66'0

June 1961 27'53 2'320 90'15 74'77 82'80 73'83 +'23 13'68 109'0 69'0

July 1961 27'47 !'870 87'00 73'21 78'70 88'77 3'19 12:30 91'5 7l'0

August 1961 27.51 1.250 86'01 73'60 80'26 85'51 4'll 18'30 90'0 72'O

September 1961 27'57 1.180 85.18 72.00 78'33 86'40 4'74 14'44 89'0 69'0

October 1961 27.77 1.230 81'87 65'90 74'82 77'37 6'50 11'95 88'0 56'0

November 1961 27'94 0'394 75'70 53'10 67'88 59'40 8'78 0'10 80'0 46'5

December 1961 27.93 0.570 64.82 44.32 62'74 50'55 8'60 0'05 72'O 39'0

Jalrnry 1962 27.91 0.650 64'19 45.70 62'92 47'22 .9'18 0'71 73'O 38'0

Febraary 1962 27.92 0.640 70.38 53'53 69'84 63'43 8'82 1'39 83'0 48'0

March 1962 27.82 1.333 80.05 60'20 79'90 47'fi 8'66 0'88 91'0 50'0

The highest maximum temperature recorded rvas 109.0oF. on the 3rd June 1961, whereas
the lowest recorded was 38.0"F. on the lTtla January 1962. The total rainfall during the
year amounted to 75.45 inches of which the monsoon rainfall (June-Sept.) was 58'72 inches.
The rainfall during the year was above nonnal as compared. to 1960-61 the total rainfall
being 59.96 of which the monsoon rainfall was 53.31. The highest wind speed recorded was
2+2.0I miles on 3rd October 1961 whereas the lowest recorded wind speed was 0.4 miles qn
lst February 1962.

20th Jwl'y 1962 . M. S. Murnewe
Director

Indian Lac Research Institute
Namkum, Ranchi (Bihar)

33



€E

|l
>
rr

I
I

Fl

(!

a

F

0
P
F
E

F
o
o

^cPF
Fd FI

zzF>
FI

\o;i
rz
!{
<E
>F
FVJo<
H \-lz€:
o\ trt
N

z

X
n:vhE6z
ot

a
Fl
P

@

p
o

@

o
p

@

a
pD

o

o

I

H.O
.v t
uo
DF

+z
HOo.
Eo

o

p

Fl

ID
tDP.

5v
o \r3z
FL/

00'

i'
o

E'- lo
YOAE
s x;.
x'9 F<

@

d

-F{oa o..j=o

!t
o

FP
*c
roE

n

p
o

@

oao

p

a

fr

a>
AA

-orE
P
r.]

x
z

jE

o

0)4
@

I
c3-
@o!D:-5'.

a
-.. o fd

@

m

qc56

?\tr
x:.E

RG

\o
o\

6'|i e o":r: iaE

oa oo

*'d
xoq

t\)INla

\o
o\

lxH
sx
itr-

o*ti.qE9
tsdo

l++tuq

.z\OO
o\

\o

F S F8r F"..893: S 8E6t9F3g * gE." 1- ap
ii ai5 5tD o;J.o

rga E*fEltiYp5 :l "PAp!.1x€o x :5;'' tr'< -' F. x o.hi
oa3 I aE

XvY

rrK rr 3 rBtr+ tt + t@
{{6

t9
,9
| :i9

l:+
N

6

xtg.:
+

I o-lta
o

@l
cb

*$

N|l

tt 
"l{lu

Hiio'
6',5 9.O
N)E H
-Fr
H Poq
o

. _ i++
I lE*s

. Jh.

q
*eE 9 +a's*- ss
H@'" F:-.:

a F'sE;6
f Fx,-&e'
sE'E,Y- ^AIJoH T'iY*;s e

5-X,o9*
@ -oi'p
qY o @

:Hetr'

g?i # gL$

i Fr,rytH 3
B-o .6 t'9q
*$lF€-sS
r e+qE.9 e
55$s 3 s ''.
TUer +qgg

€
+
{
qc

p

p

tJ

Fd

oc

||r

l|l

ltl

||l

||l

I|l

||l

||t

||l

llltl

lll

ill

+\06 +6o\+ @\cp G-r N6
E:{q hF

||rl

|||tl

lll||l

+
@

+
Nq

\o
+

^,

+l8

@{{o
NNl++ I I,++ 6O\Or h

Orrr r tttlta
i

|to

llls

l|lts

l6
{
N

6\o

.i

+{{:
@
@

+

Cb

o\ {t.: 99coo\ C€^
F $F "eF F S FFF a dfi3n
oo 6b @a{ a N oo\9 + r5*3o {{ @{oo + .F \o}.J+ 

!0.6_

ll

ll

tlttt'ttttl

}J

l lxt t

||tl

lll|ll

+llll\o| | tt@

rtrrBI I lloo

ol I

il I
q

006llltlo Irtttrl

@
@ttttt9 |rrrrrol

?
gF.

:-

nN
=NJ



TABLE II_OPTIMUM DENSITY OF'LARVAL SETTLEMENT ON KUSUM

Experimental details

f
1

t

Treatment

4

Replication

10x
No. of trees

per plot
I

Total No. of
trees

,{{)

Treatment D

Crop data (Jethwi 196l)

Treatment A Treatment B Treatment C
Particulars

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

ratio ratio ratio ratio

Lac sticks 22-97 50-80 l:2.27 45-82 70.2O 1:7'53 97'64 145'90 1:1'59 183'28 277'00 l:l'1&
Scraped lac 7-83 10-65 1:1.36 19.16 13.67 l:O.71 38.76 \ 28-86 l:O.74 73'96 47'O3 lt0'6*

TABLE III-OPTIMUM DENSITY OF LARVAL SETTLEMENT ON BER

Experirnental details

Treatment

J

Rbplication

72

Crop data (Kathi 196l)

No. of trees
per plot

x1

Treatment B

Brood Yield Brood
used obtained to
kg. kg. yiel<l

ratio

9.068 23'40 1: 5'48

1.453 9.15 1: 6.30

Total No. of
trees

36

Treatment C
/-+-
Brood Yield Brood
used obtained to
kg. kg. yield

ratio

18'133 64'79 7:3'57

2'742 L7'64 I:4'2'!.

I

Yield
Particulars

Lac sticks

Scraped lac

Treatment A

Brood Yield Brood
used obtained to
kg. kg. yield

ratio

4-537 47.11 1: 10'38

0.837 7.83 1: 9.35
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TABLE IV-PROPER TIME OF HARVESTING AND DETERMINATION OF OPTIMUM
,,. ..-. DENSITY.OF LARVAL SETTLEMENT

Experirnental details

Replication No. of trees
per plot

Date of Treat-
cropping ment

4x1
Crop data (Baisakhi f960-61)

Lac sticks Scraped lac

Treatment

'9 ' x

Total No. oi
trees

36

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

ratio

Yield obtained
__I_____________\
Fresh Dry
kg. kg.

Brood to yield ratio

- 

L

Fresh Dry Per-
centage

of
driage

8.0
5.6
2.5

9.6
5.+
5-2

7.+
8.8
11.3

Brood
used
kg.

;
l.
I

--a

;

I
25-+-61

25-5-6r

8-7-61

I:9.42 0.11
l: 1.63 0.22
l:2.83 A:48

A
B
C

D
E
F
(r
H
I

0-68 6.40
1.36 8-67
2.72: 7.7I

0.68 7.26, 1: 10.68 0.11
1.36 5.98 l:4.40 0.22
2-72 8.78 t:3.23 0'45

0.68 5.81 1: 8.55 0.1+
1.36 6-92 1: 5.09 0-22
2.72 13.+9 l:4.96 0.45

1.10 1.00
1.22 1.11
2-38 2.17

0.90 0-7+
1.27 1.0+
1.19 0-97

1.0+ 0.87
2.00 t-67
5-14 +.30

1: 6.531
1: 4.60 |l: 2'02 )
1: 8.851
t:4-92 |
1: 4.80J

1: 6.151
1: 7.36 |
1:9-48)

1:
t..
1:

1:
1:
1:

1:
1:
1:

16.0

10.7

18.0

TABLE V- UTILIZING PALAS FOR BAISAI( TT AND B-ER FOR KATI<I CROPS

Crop data (Baisahhi 1960-61)

Lac sticks Scraped lacHost No. of
trees

Palas
Ber

10
10

Brood Brood
used yield
-kg. kg.

8.06 17.95
16.78

Total Ratio of
yield brood to
kg. yield

43'85 l:5.44
71.85 l: 4-28

Br.ood Brood
used yield
kg. kg.

1.89 3.81
4.76

^ Ratio ofTotal
yield
kg.

6.81
L4-35

brood to
f ield

1: 3.60
i: 3.01

TABLE VT-PRUNING TIME OF BER F'OR .T(A?.I(T CROP

Data on shoot rneasurernents (Katki 196l)

i
I

i'Treatment Secondaries
(--I- |

A
B
C
D

Percentage
of buds

developed
into shoots

80.1
82.0
77.2
77.9

Average
No. of
shoots

per tree

+4.+
52.+

103.6
46.A

Average
Iength

per shoot
cm.

70-9
108.3
+3.9
65.8

Average
No. of
shoots

per tree

22+.6
235-8
303.0
239-4

Average

per shoot
cm.

27.6
+r.9
19.5
23.5

Primaries
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TABLE VII-PRUNING TIME OF BER FOR .KAT.T(I CROP

Experirnental details

Treatment Replication

10

Crop data (Katki 196l)

Lac sticks

No. of trees
per plot

L

Brood Brood
to )/ield used

ratio kg.

Total No. oI
trees
40

''+

I
f.:

.
t
{

Treatment

A
B
t,
D

Brood
used
L-o

3-45
8.86
3.67
3.72

1-ieId
l-o

Total
yield
kg.

2.55
8.30
2.49
+.01

to yield
ratio

22.60
+7-5+
15.66
22'75

0.86
2-70
0.86
0.87

l:2.96
1 : 3.95
l:2.90
I:4.61

l:6.52
1: 5.36
l:4'27
l:6.11

Scraped lac

TABLE VIII-TRIALS ON BROOD PR!'.SERVATION (Baisafthi 1960'61)

Host

Albizzia stipwlata
Bulea nzonosperma
Acacia cetech.u.
Albi,zzia htcida
Gieuia ntttltiflora
Zizyphtts mauriti&na
Ficr,ts ir;fecloria
Fictts glcnterata
-Fi,cus glabella
Albi,zzia lebbeh
Zizyplt'tts xl4opyra'
JII o g h ani a m a Lro p hy ll a
Ficus cttni,a '.

Crop data

Lac sticks

Brood Brood Total Ratic
used vield yield of
kg. kg. broo.d

to
yield

Scraped lac
r--r
Brood Yield Ratio
used obtained of
kg. kg. brood

to
1,ield

9.36 -O.2l 0.59 7: 2.87
0'35 0'93 l:2'6
0'198 0'+7 l: 2'4
0.72
0'28 0'85 l:2.9
0'48 7'42 7: 2.9
0'21 0'56 l: 2.3
0'6-5 l.l7 1:1.8
0.31
0-22
0'69 7.36 7:2.0
0'90 7'76 l:7.9

No. of
trees

Ratio
of

brood
to

brood

*
ri

.E

J
a

2
3
2
2

2
z
1.

1
40

2

32.77
o-79
1-36
o.79 3.35
0'45
0.90 0.85
1.58 9.65
1.13
2.O4 5-42
1.02
0.90
2-26
2-9+ 30.90

:7.42
: 3-40
:9'02 l:4'22

:9'32 l: O'94
:9'48 1 : 6'08
:3.22
: 6'18 l: 2'66

5.89
4.62
7-16

8.45
15.05

3.65
72.62

350 t,G+
46.30 l: 15-71 1: 10.43
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TABLE IX-RAISING OF MOGHANIA MACROPHYLLA

Treatment No. of
plants

No. of
plants

dried or
damaged

.f,

1

7
11

Average
height

per plant
cm.

1t5.7
78.3
60.1
65.9

1+5.9
163-7
159.0
153.7
97.0
90.5

Average
No. of
shoots

per tree

14'8
8.1
6.5
8.0

27.5
21.+
33'8
20-+
13.5
t4.3

Average
total lengtL
of shoots
Per tree

cm.

771.7
345.3
220.5
280.7

1310.5
1016.3
769+.9
963-6
602.7
465.5

2+
36
2+
36
l2
2+
l2
2+
t2
2+

A
B
c
D
E
F
G
H
I
J

a
.a

:

L

A
B
C

TABLE X-SPACING TRIALS WITII MOGHANIA MACROPHYLLA

Treatment No. of
plants

288
+32
648

Average
height

per plant
cm.

148.8
IJJ. /
r59.7

Average
No. of
shoots

per tree

30.2
29.7
27.6

Average total length

Shoots
cm,

1462.0
I+48.9
1329.3

976-s
1067-9

92+-9

449.2
545.8
+8r.2

Lawal Lac
settlement encrustatiorr'cm. cm.

TABLE XI- SPACING TRIALS WITH MOGHANIA MACROPHYLLA

Crop data (Aghani t96t-62)

Lac sticksTreat-
ment

No. of
plants in
36'x36'

Pruu
Brood
used
kg.

Scraped lac

32.000 7:3-49 133
48.580 1:4.00 2O2
72.670 1: 3'84 3O2

Brood Total
obtained yield

kg. obtained
kg.

Brood
to

yield
ratio

Brood Brood Total Brood Yield-
used obtained yield to per
kg. kg. obtained yield acre

kg. ratio kg.

l:7'49
l:7.45
1: 6.05

A
B
c

288 27-9SO 20.1s0 164.550432 32-170 s0.480 239.860648 49.150 62.460 316.810

9.150
t2'150
18-920

+o



TABLE XII - BREEDING AND LIFE-IIISTORY STTJDIES OF'
BRACHYMERIA T ACHARDIAE CAM.

Period pupae
were

parasitized

June 1961
July 1961
August 1961
September 1961
October 1961
November 1961
Deiember 1961
lar:;'tary 1962
February 1962
March 7962

t7-20 l4-4
ll-22 t4.6
11-18 l4.l
73-21 l7'4
t2-19 76.3
48-62 55.0
45-52 47.7
29-33 31'0
No emergence
1t-20 l4-4

At 26'C.+1'C.

Range of Total
develop- Parasites
mental emerged
period. mental
Days period.

Days

r+tz ri.s
t2-18 15.0
78-21 19-5
70-17 l4.o

Range oI
develop-
nental
period.
Days

Average
length oI
develop-
mental
period.
Days

No. of
parasites
emerged

Tem-
perature

"c.

Humidity
o//o

69
68
89
87
76
6I
63
51
53
38

+
18

1')

25
32
22
18
10

,,

+
+

62

28.8
26.6
27'2
26-6
25.O
2l.l
18.3
16.1
18.8
25.5

At room temperature

TABLE Xrrr-cRoP DATA OF ALTERNATTVE rrusu]r4 HosTs (JHALDA)

Host

Prohium serretwru Engl.
(Syn. Bursera se/ra.ta.)
aIJd husam

Dal,bergia I'atifolia
Ficus sp.
Palas
Ber and husum

Protium serr&tu'tn
Dal,bergia latifol'ia
Ficus sp.
Palas
Ber
M al,l,otus philippi,nensis

Jethwi 196l

18 39.65

No. of
trees

Athani

t6
8
4
9

10
Group of
bushes

Brood
used
kg.

Yield
obtained

kg.

78.91

10.s4
2.90
1.30
1-82

Brood
to yield

ratio

6
5

10
11

23.29
10.49

8.31
1&81

196l-62

53.61
27.19

5.2+
18.31
10.20
7.53

1: 1.98

1: 0.45
l:2.8
1: 0'15
1: 0'09

1: 1.3
1: 1.5
1: 4.0
l:2.30
1: 1.88
l:0.23

69.+r
41.10
21.80
42.+2
19.25
1.72

+t



TABLE XIV-DATA ON SIIOOT MEASUREMENT AT THE TIME OF' INOCULATION
(DAMOH)

Treat- Date
ment of - '

Pruning

r3-4-60
t9-5-60

Primaries

Date
of first
apPear-

ance
of buds

No. of No. of Average
shoots living length
given shoots cm.
out per tree

per tree

Secondaries

Date No. of No. of Average
of first shoots -living length
appear- given shoots cm.

ance out per tree
of buds per tree

No. oI
tertiary

. shoots
grven
out -{

26-12-60 2-2-61
t3-2-61 76-3-61
19-s-60 t7-6-60

13-4-61
19-5-61

Baisakhi 1960-61

60'0 67.0 2t-5-60 508.0
37.6 73-t 17.6-60 3,rc.8

Kathi 196l

37.6 76.1 76-2-61 346.8
35.0 53.7 76:3-61 316.5
33.0 130.2 t7-6-61 53s.8

Buisakhl 196l-62

34'5 57.6 20-5-67 330.0
28.6 48-6 L7-6-67 270.0

47.9 561.0
37.8 329-0

304.1 34.5 324.0
255.0 35.1 297.3
308.0 55-2 370'0

277-8 36.3 406.7
185.0 38.1 30+.3

2-5-60 81.5
1-6-60 47-6

20-5-61 52.O
17-6-61 37.6

429.8
300.6

51.6
s4-6
84.8

A
B
c

A
B

TABLE XV-RESPONSE OF. crrONT TO PRUNTNG (DAMOH)

Exprimental details

Treatment

Kathi. +
Baisahhi 2

No. of trees
per plot

X5X
X5X

Replication

10
10

Total

200
100

Treatment CYield
particulars

Lac sticks

Lac sticks

Treatmelt A

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

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

Brood
used
kg.

Yield
obtained

kg.

Brood
to yield

ratio

8.2

Baisokhl f960-61

21.7 7-.2.6 6.4 8.7 l:7.3

Katki 196l

22.5 1: 0'86 26'0 21.7 1: 0.83 26.0 33.7 l:7'2926.0

+2



TABLE XVr - OPTIMUM AMOUNT OF BROOD REQUIREMENT F'OR GHONT (DAMOH)

Results of stick examlnation

Treatment After 4 weeks

Density of Percentage
settlement of larval
per inch mortality

At male emergence

No. of Percentage
Iiving of males
insects

per inch

At crop maturity

No. of Percentage
living of adult
cells mortality

per inch

A
(Half-normal)

B
(NormaI)

C
(Double-normal)

Boisahhi 1960-6f

88.3 13

81.5 10

82.6 38

Katki 196l

57.8 27
59.7 32
55.7 7L

60

r99

177

l6
27
11

A
B
C

67
85

135

585

7-6

16.6

8.7
13.3
l+.6

9

8

t+

98.3

98'0

99.8

4+.9
40.5
35.5

TABLE XVn- OPTTMUM AMOUNT O['BROOD REQUTREMENT F'OR GHONT (DAMOH)

Treatment

3X

Yield Treatment A
Particulars

Brood Yield Brood' used obtained to yield

Experimental details

Replication No. of trees
per plot

10x5
Crop data

Total

150

Treatment C

Brood Yield Brcod
used obtained to yield
kg. kg. ra.tio

Treatment B
--------------:-

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

9.0

kg.

+8-2

ratio

Lac sticks

Lac sticks 10.4 5.3

Baisakhl f960-61

1: 5.3 11.9 +3.5

Kathi 196l

1: 0.5 20.8

l:3.6 19.3 5+.9 l:2.8
a

11.3 1:0.54 +1.6 17.6 1: 0.,f

4X



TABLE XVIII-DATA ON SHOOT MEASUREMENT AT THE TIMD OF' INOCULATION
(MTRzAPUR)

Treat- Date of
ment pruning

Primaries Secondaries
No. of

Date of
first

appear-
ance

of buds

No. of No. of Average
shoots living length
given shoots crn.
out Per tree

per tree

Date of No. of No. of
first shoots living

appear- given shoots
ance out Per tree

of buds per tree

Average tertiary
length shoots
cn, glven

out

A
B

B
C

A
B

14-4-60 20-4-60 14.5
18/19-5-60 2s-s-60 10.6

77-12.60 28-l-61 26.3
t4-2-61 9-3-61 35.1

2012l-5-60 25-5-60 6.5

12-4-61 2t-4-61 48.0
2l-5-61 31-5-61 46.3

Balsakhi 1960-61

14.s 55.0 4-s-60 702.3
10.6 74.0 13-6-60 115.0

Kathi 196l

25.5 27.2 18-2-67 712.0
35.1 48-9 76-3-67 206-0
6.5 110.1 13-6-60 84.5

Baisahhi 196l-62

48.6 69.8 26-+67 425-0
46-3 49.9 9-6-67 353.0

102'3 45.8
115.0 47-3

172.O
205.0

84.5

+23-3
346.3

13.9
27.2
41.1

33.9
32.4

s69.8
505.1

277.6
647.1
551.0

1093.3
1179.5

TABLE XrX-RESPONSE OF GTTONT TO PRUNING (MTRZAPItR)

Experirnental details

Treatment

Kathi 4 x
Baisahhi 2 x

No. of trees
per plot

5x
5X

Replication

10
10

Treatment B

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

Total No. oI
trees
200
100

Yielcl
Particulars

Treatment A

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

Treatment C (Kathi 7961\

Brood Yield Brood
used obtained to yield
kg.

a

kg. ratio

Lac sticks l+.5 62.6

Lac sticks 6.2. 0.3

Baisakhi 1960-61

l: 4.4 13.6 ++-7 I:3.2

Katki 196l

1: 0.5 5.1 2.3 1: 0.9 25.+ 7.1 1: 0.9

++



TABLE XX- OPTIMUM AMOUNT OF' BROOD REQUIREMENT (MIRZAPIJR)

Results of stick exarnlnation
Treatment

Ghont
A

(Half-normal)
B

(NormaI)
C

(Double-normal)
Pal'as

After
4 weeks

Percentage
of larval
mortalitl

8.0
14.0
16.0

16.0
t2-0
15.0

At male
emergence
Percentage
of males

3s.6
40.8
38.3

49.2
+3.r
54.9

At crop
maturity

Percentage
of adult
mortality

100

100

100

80

9+

100
100
100

A
B
c

Ber
A
B
C

Balsakhi 1960-61

t+-2

13.3

26.0

TABLE XXI- OPTIMUM AMOUNT OF BROOD REQUIREMENT (MIRZAPUR)

Results of stlck exarniflatlon
Treatrnent After

4 weeks
Percentage
of larval
mortality

60.3

62.1

70-l

78.9
51.9
56.+

16.0
12.O
15.0

Katki 196l

At male
emergence
Percentage
of males

nil

84.6

tJ. I

At crop
maturity

Percentage
ol adult
mortality

Ghont
A

(Half-normai)
B

(Normal)
C

(DoubIe-normal)
Pal,as

100

100

100

100
100
100

21.7
26.0
29.+

+9.2
+3.1
5+'9

A
B
C

Ber
A
B
C

+5



TABLE XXII- OPTIMUM AMOUNT OF.BROOD REQUIREMENT (MIRZAPUR)

Experirnental details

Treatment

3X

Replication

Baisohhi 1960-61

1: 5'0 13.2 +0.3

1: 5.9 19.8 +6.5

l:5.2 L3'l +9-5

Katkt t96l

1: 0 3.0 0.+

1 : 0.9 18.8 11.5

1: 0.4 1.3 0.1

Total No. of
trees
15010x5

Crop data

Yield
obtained

kg.

No. of trees
per plot

Yield Treatment A
particulars

Yield Brood Brood

Treatment B Treatment C

Ghont
Lac sticks

Pal,as
Lac sticks

Ber .

Lac sticks

Ghont
Lac sticks

Palas
Lac sticks

Ber
Lac sticks

7.3 36.5

12.0 71.5

7.6 43.8

l.+

9.0

0.7

Brood
to yield

ratio

1: 3.1 22-2

l:2.4 42.8

l:3.7 20.2

Yield Brood
obtained to yield

kg. ratio

+7.1 I:2.1

48.8 t:2.0

5+.61 l:2.7

used obtained to vield used
kg. kg. ratio kg.

Brood
used
kg.

nil

8'3

0.3

1: 0.05 5.3

1: 0.6 22.4

1: 0.1 2.6

0.01 1: 0

12.2 1: 0.5

0.+ 1: 0.1

APPENDIX B

(Tables: Chemistry Division)

TABLE I-EQUIVALDNT

sl.
No.

BLEACH INDDX

Strength of
Iodine solution

(N)

rl2oo
rl+00
1/s00
rlTso
1/1000
r12000
1/3000
u4000
1/s000
1/6000

1

2
J
4
5
6

8
9

10

OF STANDARD IODINE SOLUTIONS

. Equivalent
bleaih
index

170
152
r++
r33
122
98
81
70
62
58

+6



TABLE II-REST'LTS OT' BLEACH INDEX DETDRMINATION WITTT PHOTOELECTRIC
COLORIMETER

Grade DeflectionSl. Description of
No. sample

I Seedlac, kusmi
(I.L.R.I. factory)

2 Seedlac, kusmi,
washed with water
(I.L.R.I. factory)

! Seedlac, husmi
(I.L.R.I. factory)

1 Seedlac, kusmi
from Orissa

5 Seedlac, pal,as from
Maharashtra

59-7

67.5

1. (al 17
(b) 18

2. (a) 18
(b) i8

3. (a) 1e
(b) 18

+. (a) 17
(b) 17

s. (al 17
(b) 18

r. (a) 24
(b) 2s

2. (a) 24
(b) 2+

3. (al 22
(b) 23

4. (a) 23
(b) 23

s. (a) 2+
(b) 23

1. (a) 30
(b) 2e

2. (a) 29
(b) 28

3. (a) 30
(b) 30

4. (a) 30
(b) 30

s. (a) 30
(b) 2e

1. (a) 34
(b) 3s

2. (a) 34
(b) 34

3. (a) 33
(b) 34

+. (al 34
(b) 34

s. (a) 3s
(b) 33

r. (a) 72
(b) 73_

2. (a) 7r
(b) 71

3. (a) 72
(b) 72

4. (a) 76
(b) 7+

s. (a\ 72
(b) 74

IA

IB

IB

IIA

Bleach
index from

graph

59
60
60
60
6l
60
69
59
59
60
68
69
68
68
66
67
67
67
68
67
76
l5
75
/J
76
76
76
76
76
t5
79
80
79
79
79
79
79
79
80
79

109
109
108
108
109
109
tl2
110
109
110

Average Remarks

79-2

109.7

47



TABLE II-RESULTS Of,'BLEACH INDEX DETERMINATION WITH PHOTOELECTRIC
COLORIMETF.R - Contd,.

Sl. Description of
No. sample

6 Seedlac, pal,as
from M.P.

Average Remarks

IIA

101.5

7 Seedlac, palas
from M.P.

IIB

117.3

8 Seedlac, palas
from Bihar

Fails
IIB

Fails
IIB

Bleach
index from

Sraph
101
101
101
ro2
102
102
101
102
101
toz
lt7
118
118
118
tt7
tt7
lt7
118
rt6
tt7
t17
118
119
119
lt7
118
118
118
118
118
159
159
160
161
161
160
159
159
158
158
177
177
176
175
175
t75
175
178
175
176

118

160

(a) 58
(b) s8
(a) s8
(b) 60
(a) 60
(b) 60
(a) 59
(b) 60
(a) s8
(b) se
(a) 87
(b) 8e
(a) el
(b) eo
(a) 87
(b) 86
(a) 87
(b) el
(a) 83
(b) 87
(a) 87
(b) 88
(a) el
(b) e3
(a) 87
(b) 88
(a) 8e
(b) e0
(a) 90
(b) 8e
(a) 260
(b) 260
(a) 270
(b) 27s
(a) 278
(b) 274
(a\ 260
(b) 260
(a) 2so
(b) 2s0
(a) 42s
(b) 420
(a) 410
(b) 400
(a) 400
(b) 40s
(a) 400
(b) 410
(a) 40s
(b) 410

IIB

9 Seedlac, arhar
. from Assam

1O Seedlac, ghont
from M.P.

175.7

48



TABLE III-COMP.ARISON OF RESULTS, WITH AND WITHOUT VACUUM
FOR VOLATTLE MATTER (MOTSTIIRE)

ir-ptu
No.

I
2
3
+
J
6
7
8
9

10
11
12
13
14
15
t6
t7
18
19

Percentage
moisture
standard
method

7-82
1.77
1.72
2.+6
t.s7
o.+7
2.7+
1.29
1.51
1.62
1.22
2.68
1.36
1.50
t-92
1.67
1.75
2.21
l.7l

Percentage
molsture

usrng
no vacuum

1.73
t.77
1.6+
2.+2
1.50
o.+7
2.6+
1.30
1.49
t-+2
l-22
2-s+
1.31
1.40
1.73
1.56
1.66
2.09
1.56

Difference

-0.09nil
-0.08
-0.04
-0.07nil
-0.10
-0.01
-0.02
-0.20nil
-0.14
-0.05
-0.10
-0.19
-0.11
-0.09
-0.12
-0.15

TABLE IV-GORRELATIONSHIP OF QUALITY (ESPDCIALLY COLOUR) WITH CLIMATE
OF REGION

Analytical data

Sl. Region of
No. production

Host Crop Loss of Yield
weight of

on drying seedlac
sticklac Per
per ceot cent

Seedlac

Im- Bleach Colour
purities index index

per
cent

Colour Flow Life
index (sec.) at

5 inches 150oC.
tlltn,

Shellac

oD. wet
weight

7t.o 12 98 37

10 95 34

52753
750+7

15 70 28

16 15s 3s

Lt 2+O 37

15I
2

J

4

J

6

Dhamtiri
(M.P.)

Damoh
(M.P.)

Janipore
(Orissa)

Cuddalore
(Madras)

Duar Amla
(Assam)

Latehar
(Bihar)

Daltonganj
(Bihar)

Palos Kathi
phunhi,

Gh@xt Kathi
Phunhi

Kusum Phunhi

Kusum Phunhi

Ficus Kathd 7.5 59'8
Ari

Pal.as Baisahhd 3.75 6l'l

5.69 120

61'0 6.52 l4 14

82.0 3.ll 82 9

2.5 82-0 4'27 132 t9

+.1 160 19

7.26 115 72

Palas ' Baisahhi 57'O ll4 13

+9
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Bhatla shellac

TABLE VI-ANALYTICAL DATA OF SHELLAC

Expt. Starting
No. material

1 Seedlac
2,,
J.
4 Molamma

Colour H.A.L Life at
index per 150"C.

cent min-

16 0-96 46

30 2-l 34

Nerv process shellac

Colour H.A.I. LiIe at Flow
index per 150'C. sec.

cenf, mln,

5,,
6,,

Flow
sec.

12s

185 secs.
to florv
to 3'

5,{O
545
545

650 secs.
to flow
to 2"

do
do

18 1.06 28
17.5 I'O2 30
17'5 7.O2 29
32 1.96 22

33.5 2.01 20
32's 2.Ot 22

TABLE VlI - PROPERTIES OF BLEACHED LAC FROM DIF'F'ERENT GRADES OF SEEDLAC

Grade Type
No. seedlac

IA Kusmi

IB Baisahhi

IIA Bai,sahhi

IIB Baisahhi

Source

Institute Plantation

Jhalda

1r'a'iaa

Institute Plantation

Bleach
index

Yield Acid
per value
cent

Colour Cold alcohol-
index insolubles, per cent

When After 8
fresh months

80
80
90
90

702
702
135
135

90.5
90.0
88'0
88.4
88.5
88.0
86'0
85.0

72-5
7+.3
70-7
73'2
74.9
76.1
71.3
71.9

0.31
0.33
0.33
0.33
0.33
0.33
0.31
0'31

3.9 4.25
3.7
4-94 4'86,+-64 4.30
4.20 4'44
4.00 4.48
4'50 5.34
4-70 5.42

TABLE VIII- PROPERTIES OF BLEACHED LAC OBTAINED BY USING EXCESS
BLEACH LTQUOR (BLEACH rNDEX OF SEEDLAC r02)

Excess
bleach used

per cent

Yield Acid
per cent value

88.5
87.4
86.0
85.0
82-2

7+.9
75.5
82.9
82.0
85.9

Colour
index

0.33
0.31
0.29
0.25
0.2

4.2
+.+5
).)
5.2
5.3

+.+4
5.3
5.68
5.9+

+9.+2

Cold alcohol-insolubles
per cent

When After
fresh 8 months

nil
10
20
30
50

5t



TABLE IX-COMPARISON OF' PROPERTIES OT' DIFT'DRENT TYPES Of,' RDT'INED
BLEACHED LAC

Obtained by
cloth-bag
filtration- method

83.2
73-8

0.08
o-2
0.32
o.+

No increase in in-
solubles noticed
so far (after six
months)

1400

Obtained by
white-spirit
extraction

method

86.0
7+.2

0.07
0.2
0.33
0.+2

No increase in in-
soluble noticed
so far (after six
months)

1350

Yield percentage
Acid value
Wax percentage
Hot alcohol-insoluble percentage
Matter soluble in water percentage
Ash percentage
Keeping quality

Scratch hardness n grlr. (25o/o
solution W/W) applied over
glass surface

TABLE X.PROPERTIES OF LEAD.THIOSULPHATE

Amount of Life at

STABILIZED BLEACHED LAC

Cold alcohol-insolubles
lead-thiosulphate 150'C.

in dried miu.
bleached ]ac

per cent

5.5

J.Z5

Increase

,:

1.25

0'00
0.25
0.50
o.7s
1.00

10
11
15
18
2l

:
4.0

Per cent

TABLE Xr-ACCDLERATED AGING TEST AT 45+r"C.

Storage
time
hrs.

Cold alcohol-insolubles per cent

0
48
96

1++
2+0

Untreated
bleached lac

4.2
6'56

25.1
60.18
70.98

Lead-thiosulphate
stabilized bleached lac
(7!, I-ead thiosulphate)

5.2*
s.88

11.06
r4.76
27.56

*The 1 per cent excess insolubles over the control is due to the lead-thiosulphate.
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TABLE XII .ACTION OF'BLEACH

Treatment Loss
perceI}tage

ON ALEURITIC ACID

Chlorine Hydroxyl
content value
per cent

LIQUOR

Acid
value

183.9
179.9

183'9

180.8

M.P.
'c.

Aleuritic acid
Precipitated from sodium-carbonate

solution without addition of bleach
Sodium-carbonate solution of acid

treated with bleach (3 gm. chlo-
rine for 100 gm. of acid added)

Solution prepared as above (6 S-.
chlorine for 100 gm. of acid added)

ro

10.0

11.0

_ 560.0 100101

0-26+ 5s4.8

0.5135 550.4 97-98.5

TABLE XIII-PROPERTIES OF BLEACHED LAC OBTAINED BY RAPID METHOD OF'
BLEAEHING

ProPeilies of the resulting bleacheil

Bleach
index of
seedlac

80
80
80
80
80
80
80
80
80
80
80
80' 

100
100
tr6
116
120
130
130
132
160
*80

lans

Chlorine
content
per cent

1.3

1.1
1.0
0.9
0-82
0.82
0.69
0.65
0.76
0.60
0-67
0.84
0.81
0.69
0.84
0.77
0.69
0.77
0.96
0.98

1.2-1.+

0.33
0.3s
0.34
0.3+
0.34
0.41
0.40
0.35
0.35
0.+r
0.40
0'45
0.52
0.50
0.50
0.48
0.50
0.41
0.40
0.36
0.52

0.33-0'+

Bleach
liquor
added

100
90
80
70
60
60
60
5.f,

)5
55
50
50
J5
60
55
60
55
5J
60
J5
55

100

Colsur
index

Acid
value

?l:

69.92
69.11
70.36
68.16
71.00

. 71.30
69.30
68.00
61.3
62.09
78.00
60.20

69.7
75.0
78_80

*By standard conventional method.

53



Solubility: (i)
(ii)
(iii)

(iv)
(v)
("i)

(r,ii)
(""i)

Soluble
Soluble
Soluble
Partly soluble
Soluble
Soluble
Soluble
SoIubIe
Partly soluble

TABLE XIV-PROPERTIES OE' F'RACTION V

Alcohols (CHBOH, C2H'OH, glycol, etc.)
Fatty acids (CHTCOOH; CTH'COOH, etc.)
Ester-s: (a) Ethyt lactate, dibutyl phthalate, etc.)

(b) Ethyl acetate
Ketones and Aldehyde (acetone, M.E.K., etc.)
Aniline
Dioxane
Fusel oil
Hydrocarbon and Chlorohydrocarbons (like Benzene,
Chloroform, Petroleum, etc., etc.)
Iod.ine aalue
Molecular ueight
Percentage of (i) Aleuritic acid 10 per cent

constituent acid.s (1i) Aldehydic acid 2L per cent
(iii) Shellolic acid

8
500

TABLE XV-EXTRACTION OF THE
NaHCO" SOLN. AND NaOH SOLN.

Name oI fraction Yield Solubilitv

ETHER SOLUTION OF' F'RACTION V WITH
PROPERTIES OF VARIOUS FRACTIONS

Sap. Hydroxyl Iodine Molecular
value number value weight

162 16.0 3.3 338

Acid
value

3'5(i) Ne'ulral Mass 6!', (2/" on
(residue left the rveight
over in ether) lac)

(ii) NaHCO, extracted 37e/o
fraction

(iii) Caustic soda 52%
extracted fraction

Soluble in
ether, alco-
hol, acetone,
etc.

Soluble inl
acid alcohol, i

ketoneetber, Ietc. )
do

Yet to be studied

TABLE XVI - SOLVDNT DXTRACTION OF FRACTION V

Solvent
used for
fraction

Petroleum
ether

Benzehe
Ethyl acetate
Acetone
Alcohol

Yieltl of
fraction
per cent

Properties of various fractions

t+

30
50

J
1

Acid
value

Sap.
value

230

191
205

Hydroxyl
value

128

179 22
,:

t6
l2

180

98
t28

Percentage of the lVlolecular
constituent acid weight

Aleuritic Aldehydic
acid acid

per cent per cent

328

+12
s12

5+
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TABLE XVIII. EFFECT Of,'HEAT ON 'TOTAL ' HYDROLYSED LAC

Duration
of heating

hours

Temperature
of oil-batb

oc.

150'
150'
150'
150"
150"
150'
150"
150"
150"
150'
150'

160"
160'
160"
160'
160"
160'
160"
160"
160"

180"
180"
180"
180'
180"

Acid value
of reaction

mixture

237.8
232.0
228.8
226.3
2t5-9
209.3
201.+
195.3
189.3
181.5
176.+
168.3
159'4
148.3
138.7
129.4
119.9
trz.+
109.8
99.4
97.+

236.+
226.2
2t2.3
198.6
196.5
187.3
169-2
t+2.8
128.3
109.9
106.1

220.9
190.8
171.8
148.9
r+3.3
134.5
126.9
116.6
111.9

222.3
175.2
140.1
115.2
103.0

100"0
I
2
3
4
J
6

8
9

10
12
t4
16
18
20
22
24
26
28
30

0
I
2
I
r+
2

'L
3
3+
+
4+
J

1
q

I
r+
2
)L
J
3+
+
++
1

1

r+
2
)r
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TABLE XIX-f,'ILM PROPERTIES OF RE.CONSTITUTED SHELLAC

Expt.
No.

Solvent used

Aqueous.
ammonta

do
do
do

Spirit:
Toluene

2:l
do
do
do

Baking
temp.

oc.

Air-dried

100
150
do

Air-dried

Baking
time

for 7 days

Ilardness Flexibility Bltsh test
in kg.

>2I

2
J
+
5

60 mins. do
15 mins. do
7| mins. do

for 7 days do

Flexible Blushed in
2! hours

do do
do do
do do
do do

Blushed in
do 3 hours
do do
do do

6
n

8

60
15
7+

100
150
do

mins. do
mins. do
mins. do

Soln.
No.

1

2

TABLE )O(-F'ILM PROPERTIES OF LAC.ETIIYLENE GLYCOL ETHER SHELLAC
COMPOSITIONS. FILMS BAJ(ED AT TOO"C. FOR 1 HOUR

Flexibility Blush test
in glass plates

Blushed in 24 hours
Slight blush in
24 hours

3 l:2 1.0 Blushed in 40 hours
40 min.

TABLE XXI.f,'ILM PROPERTIES OF SHELLAC.ETIIYLENE GLYCOL ETHER OT'LAC(r: r) COMPOSITION CONTAINING UREA- FILMS BAKED AT t00.C. F.OR I HOUR

Composition lac:
Iac-ethylene
glycol ether

1: 0.5 Flexible
1:1 oo

Ilardness on
tin plates

load on 1 mm. ball
kg.

2.5
2.5

do

Expt, Urea used
No. /o on the wt,

of lac

Ilardness on
tin panels

kg.

>2
>2
>2
>2
>2
>2
>2

>2

Blushing on
24 hours

immersion

Faint blush
do
do

No blush
do

Slight blush
Blushed in
4 hours

Blushed in
3 hours

Flexibility

Flexible
do
do
do
do
do
do

do

I
2
J
+
5
6
7

8

0
0.5
1.0
1.5
2
2
6

9

57



lllll

zzzzz

r,1

Fr

f-

o

di

zzzzz

l6

.{ H I d.oy 6 lo
jto
did I

cd.o | .!
l-

ala
t .. I I .- aaaa* a> l-: Fii-F
! ts ji lv?3-{
= ri
.rJ! !-

.=da l.= r-^i^i<-- i 3 --a--
L

'j

d

(
t .a I q* o.> ls
H F€ IV.: :/E-r I

<-- iil

€9
cd3
mf

.l a

TXEIO;:
,fi*r- I

I

s
B

i2

iz

12

Z

z

z

z

2

z

1F

az

12

4i

z

z

z

z

tt

\I

7,

Z

z

z

z

z

z

,Z

]F

Z

lr1 t-.i

Z

z

I

1t

I

z

z

(
.l@

tr l"
rl

.E i-L'

la
Llcd

1;t-
L-

(
latu1l6ln
Il.
I'+

(-
tatot;itv

1
I

iil

t,tull6

I

lc
Lts

z

a

t-

o

E

ts

r
H

(
' 13

_v < t-
vl,: lJ

mlF!! |ilo ltrq i;-IH

(
ta€^r, l3

tH-i-loEa l9l.9s"i
l.E .- I

I L+ n I r| .; 6 U I Il<-* ii:

z

z

z

z

z.J

oO

d-

dF

-a
d

€o

E
ts

E
j

..JY(

>loi

oh

€
o'

t+

I'ii?re .i
IEE*.^ zaD22
l/i\- Ft-

EHI rB .;.;.;
: dt 2zz>>::
B
s.

@.i>
=d o o o a
EE zAzz>#r

+'
d

P'P O

4

a,

a
Q9

<d

z
tl

z

L

I

c

a

\
,;

\
S

s

q.!
StsqklH
'{pbo
os6
Ex.9
o.S:
lQqF
lxi

sv
'innr-O
t\ .: 

-B
oA

\
\

\3\
a

o'

c.l
bO

z

F
z

ra

F]

z
E

I

i

o
E
tr
E

tl

t

X
x
E
Fl

ti

p

oa

tl

;
F

(!

+

H

I

z

2

p

a

p

z
z

z

z

z

i2

1l

1i

a

z

o

z

z

ZZ

ZZ

E!

ZA

,;

bE q
Za4

F-

H h9 c.lo .EA sstaasi\

I.E.o; L
I H d 

=d 
o

II*8" E,l . drt-t<

,;
d

a' € E 2.>>
'ti il6l
Ef'

':k
F u6 oo
F €n iHoD

9, .6t: o. >, -: -: .:l{ iG YYY
6 " EEEovF\

z

z

z

l-

O

<€

z
l1

tsi

a

S >?*I
3 iEBPH o-o-o(E e X- cAnt-od Ar 2= -:6i ieh

so -o

z

zSncc

ttlll

14HHHH

oaoho
Aii';No

O

o

9EE8-

a+
ld_.. 2
IoY'.'i dd
I !e€ H iappp
I 6d ih

lE c-
-= |

> i=Y
1l t^i- ts

(rl

tl

F?

!

h
(J

." l3 R ;.O?lti A oEO U IV
.14 0(did I

-! 
! I a Ad€ l,! - g'ira : c.l

o

O

o
O

('
u lul O ::id,rp ls f- ?

ial;\ A o! Ei: I'oov j

;i rl

<-* lts .=, oL-

tl.lA.9 t€ | IQ.e I i\SbEl-
* 9 -e.{
/ii rI i

65l;1 od:
'i i- N5'

L@

,;,lH R 3 K q?'
15316 :: : ic'l
.v9= { 5
.x -- i ^i^*tbl,l g = 8 E:F-t- :: : -E^

(-
.-l4ohh*-:ol6 F € € $"'" +i>, l;\ ,- A ,\ i3

HCh lv
q o'a J

: ri
i4* lc - o Lr oq
'a€b l:= dt o + c3T
<--iF A A A c)o

to,;lul o o o =x.:i lS ? \ I '?i
-9'E li o o o de'l

4 P.+1 A/X' r I F*txl.g 
= 8 t8s:+ ii- : N bN"-

ll

!: xx
&Nd

d
€Oaa

bN-"

hoo€ \Oo
A :,4

NNA

-

€bE
=: nN
rii' F'

hoO

I

I

:{
't)

o

€-

€

.:zs
i ESz 3 s
Z<i.PoN\o.y

A=

z6sr4E.:t
Ei:.:jr a:
l.EbEq€ S T1g s'E

!hO
_oF-'!Ftr-.)
VF':F
a.= s 3
fio\l
Hal
,oNd
JH\OHS:AFr*.x lF6vd
e!!;rFoNAFiodAl!k

AOS
Fl9,S
@d\90lot'a;=
Eg\o
l-14
XIN
MO\o

Ems
: \ 'i
m;

s
:
A)

E-O--O Oo-
o. c9 09 c9T
c

f :. Y Y:'
: H c.t c{i

oooo5999?
O O O Oct

6
=oo o oof>d6 ? ? 

"?::R: c.l NNiG
on

;e +{+
O O i ie.l

oooo+n@cto:.
oOOtsi

$

.*

\

qG

o

d
hor.n

B/:
\3 I9l.Sd

o

\tr
N9
RH
a
\
o'
..:

oo

N

s

s
v)

z

Fl

I

aa
Fi
z

?

ti

Q

z

Fi

z

Fl

z
IIl

I

Fl

a

F
I-|

Fl

l

X
X
tI{
A

Ft

Ha
a

ta

Itr | | | ll
le

<tstq

I s g ;8 a "e€iH ; bA

IH K 8 R A?
jG o o o oi

1ls e s s 33
LFrooooQ

H

ho!.d
'i1 ;.: o.=.) o b ohY



TABLE XXV - HEAT-RESISTANCE TEST

ihe solutions conlaining 25 gm. of lac and 75 gn. of spirit

sl.
No.

tomposition

0'0o/o of phenol

12.5% ,,

25.0% ,,

37.5% ,,

50.0% ,,

O.0o/o m-cresol

12.s%

2s.o%

37.s%

s0%

,t

tt

,,

0'0o/o 1-cresol

12.5% ,,

25% ,,

37.s% ,,

50% ,,

0'0o/o cresylic acid

12.5% ,,

zs.o% ,,

37.s% ,,

50% ,,

S.

D.S. S.S. S.S.

D.S. D.S. D.S.

D.S. D.S. D.S.

D.S. D.S. D.S.

S.

D.S. D.S.

D.S. S.S.

S.S. S.S.

S.:Sticks fully.

1

2

J

4

5

6

,7

8

9

10

11

t2

13

1+

15

l6

17

18

t9

20

60

5.

D.S.

D.S.

S.

D.S.

D.S.

D.S.

D,S.

S.

D.S.

D.S.

D.S.

D.S.

S.S.

D.S.

D.S.

D.S.

D.S.

D.S.

D.S.

D.S.

D.S.

D.S.

D.S.

S.S.

S.S.

D.S.

D.S.

S.S.

S.

S.

S.

S.S.

S.S.

S.S. S.

S.S. S.

S.S.

S.S.

D.S.

D.S.

q

S.S.

S.S.

D.S.

D.S.

S.

S.S.

S.S.

S.

S.S.

D.S.

S.S.

S.

S.

S.

S.S.

S.S.

S.

q

S.S.

S.S.

D.S.:Does not stick. S.S.:Sticks slightly.

Temperature oC.

64 66
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TABI.D XXVI

(i) Atl umishes contained 25 gm. oJ tac for 75 gm. of spiri,t.
(ii) Percentage of urea anil plasticizeys inili.cated aye on the weight of trad.

(iii) All panels were testeil afi.er seaen ilays of ai,r-d,r1ting.

Lac

W.R. Lac*
(r.L.R.I.)

,. 10% D.B.P.

,, 20% D.B.P.

,, loyo T.c.P.

- 109/o Sextol
pthal4te

W.R. Lac* +
(s.E.P.C.)

,, 10% D.B.P.

,, 2OTo D.B.P.

,, 10% T.C.P.

,, 10% Sextol
pthalate

D.D, Shellacf

3/o tul.eal
|Oy" D.B.P.

,, 10% D.B.P.

,, 20y" D.B.P.

,, 10% T.c.P.

,, 10-olo Sextol
pthalate

,, 3/o veal
10o/o sextol
pthalate

Additives Scratch lfeat-fesistance
curing hardness I litre beaker

agent and of film on containing water
plasticizers tin panels, at boiling temp.

load on placed on film- I mm. on wooden
steel ball surface for

kg. five minutes and
then removed

Water immersion test Flexibility
bent on f"

rodFilm on Film glass plates
tin plates (--------r-

after After After

0'40

24 hrs. 3 hrs. 24 hrs.
immersion immersion immersion

No blush. No blush. Fine hair cracks
Film Film

came out came out
No blush F. blushg No crack
F. blush D. blush Fine hair cracks
No blush No blush Cracks and peals

off

No blush No blush Fine hair cracks

Film Film Finb hair cracks
came out came out

F. blush D. blush Cracks and peals
off

D. blush D. blush No crack

No blush D. blush Fine hair cracks

Film Film Fine hair cracks
came out car-ne out

No blush No blush Fine hair cracks
No blush No blush Fine hair cracks

F. blush D. blush No crack
F. blush D. blush No crack
F. blush D. blush Fine hair cracks
No blush F. blush Fine hair cracks

Film Film Fine hair cracks
came out came out

No blush

D. blusht
D. blush

No blush

F. blush

F. blush

F. blush

D. blush

F. blush

F. blush

No blush

No blush

D. blush

D. blush

F. blush

F. blush

No blush

0.30

0'30

O'25 It stands the
heat. Beaker
does not stick

0'20 It stands the
heat. Beaker
does not stick

035

0.4s

0-35

0.35 It stands the
heat. Bea.ker
does not stick

0.2s

0.40

0'40 It stands the
heat. Beaker
does not stick

0.50

0.30

0.40

0.5s

0.30 It does not
stand the heat.
Beaker sticks

. _*Water-resist4nt Lac (Urea-sulphur dioxide treated lac).
tDeep blush. ]Dewaxed decolorized shellac. gFaint blush.
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TABLE XXVU - LAC-METITYL ME.TIIACRYLATD (EMULSION)

Copolymer fntrinsic viscosilPolymer
No.

Composition 
-polymers

prepared from
dewaxed lac

(parts by weight)

100

80

70

60

50

50

0

Methyl
methacrylate

(parts by rveight)

0

20

30

40
50

50

100

Physical
mixture

Copoll'mers

I
II

III
IV
V

VI
VII

0.067

0-36

0.78

0.94

1.09

t-33
2.+0

0.067

0.52

0-73

0.99

1.20

1.19

2.+O

fntrinsic viscosity of the

TABLE XXVIII

Solubility oI polymersSolvent

Alcohol
Diacetone alcohol
Dioxane '
Dimethyl' formamide
Cyclohexanol
Propyl alqohol
Butyl alcohol
Ethyl acetate
Benzene

Toluene
Acetone

Methyl alcohol
Methyl ethyl ketone
Ether
Petroleum ether

(60-80'c.)
Chlorofolm

S:Soluble;

I
S

,,

a

S

PSPS

I
SS

I
I

PS

I
SS

,,

I

(II)

S

,t

PI

PS

SS

,,

I

(r)

PS

I
PS

S

PS

tt

I ,,. l

PI

PS

SS

I
tt ,, ,t

,t- i: ':t ,,

(rrr) (rv) (v)

SSS
(VI) (wI)

I
SS

,,
,t

I
I

,,(Sw) S

I:Insoluble;

PS ,,(Sw) ,,(Srv) ,,(Sw) ,,(S*)

PS:Partly soluble; gg:Slightly soluble;
PI : Partly insoluble ; Sw : Swelling .

63



APPDNDTX C

GOVERNMENT OF INDIA
MrNtsrnv or Wonxs, Housrnc & Supprv

GovnnxuBr.lr Tesr HousE, ArrponE, Cercurre

TEST CERTIFICATE

No. CP/SPI61/60, dated the 20 lan.'62

Issued to the Director, Indian Lac Research fnstitute, P.O. Namkum, Ranchi- (Bihar)
correspondence resting with his
letter No. LR-IU/34A/6U6828, dated. the 1G12-1961.

Register No. 60/SP Dated the 1+11-61

Sample received on the 8-11-61 in a tin container.
One sample of Readymixed Paint of the following particulars:

Description - Shellac Wash Primer.
Identification mark - 107-IV.
Forwarding letter No. LR-IU/34Ai6U60$ dt. 20-ll-61.
Tested for the usual physical characteristics of a primer.

Results oJ tests:

1. Consistency Suitable for application by brtrshing
1. (a) Time of hard dty-g Less than t hour '
2. Finish Hard, brittle, smooth and matt
3. Colour Yellow with a greenish tint; similar to

that of zinc chrome primer
.- 4. Protection against corrosion Satisfactory

. 5. Resistance to salt spray (96 hours)

6. Scratch hardness test Passes

7. Flexibilitv and adhesion test Passes
(after 48 hrs. drying)

8. Closed flash point (AbeI) 70'F.
9. Weight per Imperial gallon 10.6 tb.

Remarks:
The tested characteristics of the sample are considered to be satisfactory for a primer,

sd/-
(N. B. Sru Gurre)

o *"' 
z:::l;Kl:kry#) i{:k! 

* *^"
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APPENDIX D

Tabulated Statement of Progress of Investlpation

ENTOMOLOGY DIVISION

Daro
COMMENCED

PxocnpssIreu

IIA- Rpsnancq eup lr.rvps-
TIGATIONS

l. Improvinf, crop pro.
duction on pal4^s
Large-scale cultivation 1948-49

2. Evolution of culdva-
tion practlces
(i) Palas 1959

(i) Kusum 196l

3. Determlnatlon of
optfunum densltSz of
larval settlement on
variout hosts
(i) Kusun 1958

(ii) Palas t%l

(i) Over 21,(M) trees under lac. Er-
peniliture Rs. 4777'88 nP.
Revenue Rs. 4391'81 nP. Loss
due to fall in price.

(a) Four treatments under trial. Of
them; D (Light inoculation in
Oct,-Nov. followed by complete
cropping in Oct.-Nov, next) gave
nra;Eimum broodlac per tree,
namely 2-8O kg. and also maxi-
mum brood to brood yield rati,o,
uamely l:12.0.

B [Heavyinoculation in Oct.-Nov.,
partial c.ropping (as aril in April
and complete croppingin Oct.-Nov.
next] gave tbe maximum scrap-
ed lac.

(b) 2200 trees were heavily inocu-
lated and 23fi) trees rvere lightly
inoculated in October-November
ancl completely hanrested. Heavy
inoculation gave better results
with 0.59 tg. yield per tree.

(ii) Thee treaiments, namely:
A-l-year rest; inoculation in
January-February and June-Julyin segarate coupds leaving fo4
sell-inoculation in next season and
cropping 1 yea,r after inoculation;

B-byar rest; inoculation and
cropprog as in A;

C-.l#year rest; 4 coup6s to be
usod as usual.

Rluaxrs

To be continued

To be continud

To be continued

To be coutiancd

(i) D tretn€nt (using 4 tirnes thc Goncludcdl
normal biood) showetl the best
results and confrmed the previous
finding, i.e. increased yields go
,with increased trood rates.

(ii) Three trcatnents in the form of
3 brood rates being iried, namely
A- trIalf-aormalbroodrate, B -Normal br-ood rate. antl C -Double-normail brood rate.

frerease in brootl yield was not To be continued
gioportional to increase in brood
rate.
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APPENDIX

-Dern
CO}TMENCED

D (Contd.)

PnooaBss Rpu.rnrs

To be continued

To be continued

Concluded

To be contrnued

To be continued

To be continued

To be continued

To be continued

To be continued

ItBu

4. Deterninatlon of
optirnum denslt5r of
lar9al settlement and
proper time of har-
Yesting

(1) Palas

(ii) Ber

5. Economics of utiliz-
i'ng trtalos fot Bai-
sahhi crop and ber
fot Kdthi crop only

6. Studies on Prunhg,
tirne for ber for Kathi
crop

7. findingofbroodpre-
aervers lot Baisohhi
crop

8. Growing of lac hosts
under .bush condi-
tions

(t) Ber
(ii\ A. lwcida

(iii) Moghania tnacro-
phylla

(iv):Moghania chaPPar

9. BtoloPical control of
lnsect enemies

(i) Mass-reariag of
Abanteles tachar
alae

(1i) Lile-history studies
of Apanteles
fahhrulhajiae

1957-58 Increase in brood used gave increased
yield. Maximum crop obtained bY
harvesting at maturitY.

196l Same treatments as in palas adopt&.
Inoculated for Boisahhi 196l-62.

i953 i.e.
ood

1960-61 Four treatments, namely pruning in
February, MaY, October and De-
cember are being tried. Results of
Kathi l96t indicate B (MaY Prun-
ing) to be the best.

194546 lala btood was used to
hosts. Albi'zzia I'uoi'ilu,

Ficus
Ficus
results.

1957-58 $) After 3-4 Yearc, ber

Plant good bushes
and 1-62 croP is
progressing satisfactorilY.

(ii) and
wed

(iii)

tteahent.
c g)of

given
fixed

size of plot.
(iv) PreEminary exPeriments on lac

cultivatioa ot Moghanda chaPPat
has shown Promising results.

tgi? (!) Ten gen€tations with a total of To bd continued
L,26,284. were reared. On an
average 39'84 Per cett CorcYra
cePhalonica w.ere Parasitized.

.1959 (ii) Two ng tried,. narre temPera-
trute 27-28oC. with 30-,10 Per cent
hunidity and B - 20oC. temPera'
ture with optimum humidity 80-
90 Per cent.

Btreatment gave better results as To be continued
.regards vi4bility, life period and
longevity. .
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(iii) Mass-rearing of 1959
Braoon greeni,

(iy) Life-history studies 1961
of Pristometus sulci

(v) Rearing and life- l96t
history studies
of Btachymeria
taclzavili,ae Can..

10. Surveyoflacenernies 196l
and their parasites

11. Pests of host trees
(i) Pest of. Moghania 196l

macroPhyl'la
(ii) Pest oI palas

7961

12. Genetical studies on
lac insect
(i) Cross-breeding of 1959

ritnginee and husmi
strarns

(ii) Abnormal lac cells 1960-61

(iii) Isolation of pure
yellow sk-ain

Investigations on ttie
coloratlon of lac
resin

14. Physiologlcal studies
on the lac insect

APPENDIX D (Contd,.)

Dlrr Pnocnpss
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Corcyra cephalonica has been found to To be continued
be an unsuitable alternative host due
to its over-activities. Parasite did
not accept coddled or chloroformed
hosts. Reverted to trials with its
natural host- Eublemma amabilis
bv the usual dome method. Number
oi eggs laid were directly propor-
tional to the host-size.

A rearing tecbnique has been evolved.
15.35 per cent Coroyra oelhalonica
were parasitized in the laboratory
against 30 per centfi eld-parasitization.

Development was found to be quicker To be continued
at 26!l"C- than at laboratory
temperature ra+grng from 16'1"C. to
25.5'C.

A new endo-parasite of Holcocera To be continued
pul,uerea, namely Agathis sp. was
discovered.

A microlepidopteron pest was collect- To be cootinued
ed. In the laboratory it complet:
ed its life cycle in 20.

Holottichi,a senata M
being studied. Egg stage lasted on
atr average fot 12.2 days, lst instar
for 28.6 days, 2nd hstar for 33.5
days and 3rd instar for 68.4 days.

Ranginee females crossed with kwstni, To be continued
males behaved, like rangi.nee insects
which indicates that either thev are
different species and they reproduce
parthenogenetically or they are her-
maphrodites,

Apparenfly such cells appeared to be Concluded
fungus-attacked but found to be -

healtJry but with heavy deposition of
, wax f,Iaments from surpentine areas.

These cells are bigger in size and with
higher fecundity t!.an t}.rc normal
cells, and produced pormal cells.

Only about 5 per cent of the yellow To be contin.red
larvae reached crop 4aturit5z in two
generatioDt. .T. elr were destroyed
by chalcid attack in the second gene-
ration.

13. 1960 C6loration of the initially colourless Concluded
resin is primarily due to heat and not- due to light, lvax, honey-dew or
insect body fluid.

1960 5-20 per cent solutioas of glucose,
deitrose, vitamin B and yeast with
i.ubber and cotton covered bv tissue
paper as substrates were tiied for
rea.ring of lac insects through arti-
ficial feeding.

I-atvae lived longer (2 monttrs) with To be continued' cotton as subbtratum and secreted
some resin.
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(b) Cytol.ogical studoes

IIB-RBcrowAL FIELD RE-
sEARcH Srerrorr-s

l. Jha(i) 19s9

lac

15. Physiolo$,ical curn
CJrtolollical studies
on the lac insect
(a) Physiological 1960

studies

(ii) Alternative hustni 1959
, hosts

2. Damoh (M.P.)
(i) Pruning response 1959

ot ghont

(ii) Optimum brood 1959
requirement for
ghonl

(iii) Evolut ion of a 1961
cultivation prac-
tice flor ghonl

D (Contd^)

Pnocnnss RBlr.q,nrs

Lac-resin glands were found to have
both uni-nuclear and binuclear con-
dition; the nucleus carries a deeply
staining nucleolus; C5rtoplasm is
dense and granular with one or two
vacuoles.

Wax in the lac-resin nass of the equa-
torial region of the insect vias quanti-
tatively estimated to be up to 15 per
cent, presumably due to presence of
giant wa":< glands in the region.

A diploied chromosone number of 18
was found in all the different types
of cells

A living sperm is slender threadJikb
with anterior end spirally tn'isted.

I(usum trees inoculated with pure
pal,as, ber an.d husurn and mixed
broods.

Aghani,' l96t-62 from . spuriously
emerged progeny died completely.

Early emergence \{as observed in To be continued
October 1961 from Aghani. L96l-62,
but only one tree of A treatment u'as
harvested and used for inoculation.

Ficus sp.showedthebestresults both To be continued
in tethwi 1961 and Aghani, 196l-62.
Brood to yield ratio being 1: 2.8 and
1: 4.0 respectively.

Pruning in second week o{ April (A To be continued
treatment) for the Baisahhi and, in
second week of May of the previous
year (C treatment) tor lh.e Kathi
showed the best results in shoot-
growth as well as yields.

In Baisahhi 1960-61 half-normal brood
rate shorved the highest brood to
vield ratio.

h Kathi 1961 normal brood rate To be continued
showed the highest brood to yield
ratio.

Fresbly laid out for three treatments:
A-Light inoculation in October--
November and complete harvesting
in October-Novernber next rvithout
any operation in June-July.

B 
- 

Heawier inoculation (twice the
rate of A) in October-Novimber, re-
moval of dead lac and excess brood
in June-July and complete harvest-
ing in October-November next.

C; Very heavy inoculation (4 times To be continued
tlre rate ot A) and complete ard-
cutting in April.

ItBu

APPENDIX
Dets

COMMENCED
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(iv) Trials with re-
gional hosts

(v) fntroduction of
exotic hosts

3. Mtrzapur (U.P.)
(i) Pruning response

of ghont

(ii) Optimum brood
requirement for
ghont, palas and
ber

(iii) Evolution of a
cultivation prac-
tice to be followed
for ghont, palos and
ber

(iv) Trials with regional
hosts

(v) Introduction of
exotic hosts

4. Umarla (M.P.)
(i) Evolutionof a

suitable cultivation
practice for husum

(ii) Trials with regional
hosts

' (iii) Introduction of
exotic hosts :

III. Pr,exrerror er Nen.
.t KUM
a

IV. Tnenrrxc aND AD-
vrsoRy SBnvrca
(i) Training

(ii) Extension and
advisory service

PhocnBss

1959 Ber proved. better brood preserver
t}::at ghont.

1959 Samanea sailnan, Albizzi.a luciila,
Ougeini,o d.albergi,oides ard, Moghania
rneclophyll.a have been planted.

1960 Pruning in third rveek of May (B
treatment) lot Baisohhi 7960-67
showed the best results in shoot-
grorvth and fleld.

Pruning in second week of February
(B treatment) fot Kalhi 1961 showed
the best results in shoot-growth as
well as yields.

1960 InBaisahhi 1960-6lhalf-normalbrood
rate in all the three hosts gave the
best crop,

No conclusion could, however, bO
drawn for Kathi 1961.

1960 Freshly laid out as at Damoh.

Dere
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Roryer.r<s

To be continued

To be continued

To be continued

To be continued

To be oontinued

1960 No conclusions can be drawn.

1960 Satnanea satnan, Albizzio Luciila atr.d
Moghani,a macrophylla have been
planted,

1961 Three treatments are being tried.
l-year rest between pruning and in-
oculation (A treatment), 2-year rest
(B treatmelt), and l|year rest (C
treatment) are being tried. Ifar-
vesting in all the treatments will also
serve as pmDrng.

196l Being carried out.

1961 Moghania macrophyl,la has been
planted.'

General upkeep naintained. M.
tnearcphylla and other hosts raised.

Forty-eight trainees completed 6-
month course in two sessions. Fifteen
f,rainees completed l-month course
in two sessions.

Technical advice given to various
parties and extension work done in
neighbouring villages.

To be continued

To be continued

To be continued

To be continued

To be continued
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CHEMISTRY DIVISION

l. Grading and Analysls
(1) Bleach index/ 1957

bleachability

(2) Specification of
refuse lac

1960

(3) Alternative 1967
method for deter-
mination of mois-
ture

(4) Cor r el a ti on of t960
quality of lac espe-
cially colour with
climatic conditions
of area of culti-
vation

II. Improvement in the
manufacture ol seed-
lac, shellac, bleached
lac, etc.
(1) Improved method 1957

of lac washing with
potassiunper-
manganate -

(2) P'reparationofshel- 1956-57
lac from seedlac
and refuse lac bv
alkali extraction

(3) Bleaching of lac
.- (a) Bleachedlacplant 1957

(b) Bleached lac,
Laboratory studies

Pnocness

Use of photoelectric colorimeter has
been standardizd fior determination
of bleach index as recommended
by the Technical Committee of
r.s.o.

A draft specification has been pre-
pared after analysing a number of
samples of refuse lac collected from
different factories.

The determination of moisture in lac
samples by the simple method of
drying in a H'SO. desiccator has
been investigated, in place of using
vacuum for drying in the desiccator.

More samples were tested and the
work is in progress.

Some more experiments have been
done. The result shows that vield
by this process is 5-6 per -cent

higher than by the conventional soda
process.

Bleach index and keeping qualities are
similar.

Extraction of lac from seedlac and
refuse lac by a solution of a mixture
of sodium carbonate and sodium sul-
phite produced a shellac which is
very Dear to the shellac made by
bhatta ptocess as regards hue and
colour. The nethod of extraction
has been standardized. Further
work is in progress.

Pilot plant has been installed and a
number of batches of bleached lac
has been prepared. The plant is
complete'to produce regular (witJr
wax) quality bleached lac.
(i) Dependence of keeping qualityon

the quality of seedlac has been
studied. So far no difierence
could be observed,

(ii) Paler colour bleached lac could be
prepared b;r using 50 per cent
excess bleach [quor. But the
keeping quality in comparison
with normal brleached lac is poor.

Rnuenxs

Work completed

Work to be continued

Work completed

To be continued

Work completed

Irru De,tr
COIIIMENCED

do

do
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(c) Rapid method ol
bleaching lac

III. f,'undamental Re-
searches
(1) Constitution t96l

studies: Separation
and study of the
components of
fraction V

APPENDIX D (Contd,.\

Dere Pxocnnss
COMMDNCED

1957 The fornulation and testing ol tho
primer was eontinued. Steps have
been taken to popularize the primer
among tbe potential consumers.
Natural and dynamic weathering
tests of primer films have been found
satisfactory. Railrvay coaches
painted with the primer were
examiled alter one year of run. No
deterioration rvas noticed.

(iii) Lead-thiosulphatehasbeenfound Work completed
to act as a good stabilizer to
bleached lac and does not afiect
the useful properties of bleached
lac. Optinum quantity required
has been determined.

(iv) The reaction of sodium h1ryo-
chlorite solution on aleuritic acid
which is a chief constituent oI lac
has been studied. The vicinal
hydroxyl groups remain unaffect-
ed where as the end -OH group
is replaced by chlorine. Further
work is in progress.

Prolonged contact of sodium-hypo-
chlorite bleaching scilution with lac
during bleaching adversely affect the
flow and life of the bleached lac. A
method has been developed where lac
is kept in suspensibn as sodium salt
and bleached by 50-60 per cent of the
quantity of bleach liquor required by
conventional mettrod. Bv this
meithod bleaching is complete within
2-3 hours, The product compares
very well rvith fhe bleached lac ob-
tained by the conventional method.

Fraction V is soluble in organic sol-
vents and has molecular rveight 500
and iodine value 8. PercenTage of
constituent acids: Aleuritic acid 10
per cent, aldehydic acid 2l per cent.
A non-acidic fraction has been ob-
tained. 'fhe origlnal fraction V has
beeu further separated by extracting
rqifh different organic solvents.
Paper chromatogram of the producls
of hydrolysis of ttese fractions wero
found to be alike,
(t f heat poly-

mixtures of
utea af,d hexa rvith shellac bave
been deternioed.

(ii) The equipnent for study of dif-
ferential therilal study is being
axtseltrbledi :

Rrlranrs

(2) Thermal polymeri- t959
zation of shellac

IV. Uttllzatlon of lac
(1) (a) Sl'ellac wash

pnmer
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(b) Shellac rvash
Drlmer as an
lnti- corrosive
primer lor steel

(2) Hydrolyserl Lac
(3) Reconstituted

shellac

(4) Plastici zet flot
aqueous shellac
varnish

(5) Shellac composi-
tion as bed mate-
rial for hydraulic
models

(6) Modification of
shellac 'rvith
phenols

(7) Shellac spirit var-
nish-improving
heat- and blush-
resistance

(8) Lac oil insulating
varnish

To .meet the demand for samples,
totalling about 100 gal., from dif-
fetent corisgming industries a batch
of 100 gal. rvas manufactured by M/s.
Shalimar Paint, Colour & Varnish
Co., Calcutta. Now the party is
nanufacturing the shellac primer on
a commercial basis. Over two
thousand litres of the primer have
been sold to various industries.

7961 Shellac-based etch primer for mild
. steel has been developed, serving as

an anti-corrosive primer,

7961 Rec-qrrstituted shellac in alkali- Work is in progress
. hydrolysed *-hole lac (r,vater-soluble

.a4d ipsoluble) partially recombined
by Jreating to have the acid value of
108. The solution of the shellac in
water lr.ith ammonia or in spirit
proddces films,hard and flexible but
not- blusb-resistant.

' Performance of ethylene glycol ether Work is in progress
_ of shellac as plasticizer for aqueous

shellac.varnish has been studied.
2O per -cent solution of lac and
2 on of ether in am-
m in 1:1 ProPortion-' ; ' ''
has been found to be best so far.

1959 The modified composition with urea,
paraformaldehyde and coal-dust has
been approved'by Central Water &.
.Power Reseatch Station, and order

- for 1.5 tons (approxinately) has been
placetl. "

Shellac varnish in spirit has been
' modified by adding phenol, ra-cresol,

cre

cre
proportion of phenols rvhereas blush-

' aBd heatoresistances are not im-
- - .- - -. prov€(L-Ilelting and 56ffsning points - .

. -of shellac modi$ed by mixing phe-
nols either in cold or by heating are
lowered. Other properties are being' stuilied-.

The incorporation of 3 per cent urea
and 10 per cent dibutyl phthalate on
the*'t. -: .j-
and bl
perties

. sulphite vatnish with tricresyl phos-

in patent literature has been pre-
, pared. The properties are being

, studied.
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V. Modiffcation of lac
(1) Modification v'ith

diisocyanate

(2) Copoll'merization
of lac with mono-

mers

VI. Hygienic disposal of
lac factory waste

VII. Utiltzation of lac in
India- Publicity
and Propaganda

(1) Lac dye
(2) Varnish and

racquer
(3) Water-soluble lac

(4) Adhesive ancl
cement

ReMenrs

Study is being coltinued

Work is io progress

Pilot plant- rvork is in
proETess

Ders
Corvrunxcto

7

Toluene diisocyanate (Suprasec C) and
lac lvas reacted in acetone solution
in different proportion (l to 6 parts).

- Froduct rvith up to 5 parts suprasec
rvas soluble in spirit while rvith 6
parts only partially soluble. Films of
product of 5 parts suprasec and lac
has been found to be remarkably
resista.nt to spirituous liquor,

1960 Experiments on emulsion copolymeri-
zation oI methyl methacrylate and
vinyl acetate rvith lac lYere con-
tinued in Dresence of benzovl per-
oxide as iatalyst. Suspensi-on^co-
pblymerization also was carried out
in presence of redox (Pot-persulphate
and pot meta-bisrlphite) catalyst.
Evidence of copolymerization ol lac
with methyl methacrylate has been
observed from the difietence of vis-
cosities of copolymerization product
and mechanical mixture of the com-
ponents. Copolymerization rvith' r'inyl acetate could not be accom-
plished.

As a preliminary of the pilot plant
experimerrt, an experiment of con-

. f,nuous Process. was conducted in the
- laboratory by adding sulphuric acid

to a steady florv of lac-wash. The
dye precipita.tion. in the settling
tanks and the-effiuent rvater did ncit

- putrifv even after 20 da1,s.

the possibilitY of re-
ac dye in trade sample
Silk and Art Silk Re-

search Association, Bombay. Their
report suggests some research pro-
blem on dye to improve its qualities.
l]ook varnish with anti-mould com-
pound has been tried lrith success in
LI.T., Kharagpur. Picture vatnish
is a new introduction. Samples and
methods of preparation of difierent
varieties of varoish have been sup-
plied to different firms.

Use of s'ater-soluble'lac as a binding
resin in metallurgical green sand
mould is a rlew one. To preJent
evaporation of water, water-soluble
lac has been used as sealer at the cut
ends of sugarcane cuttings meant for
gefmrnatlon.

, Fottery training centres have taken
the material regularly.

Some of the electric bulb manufac-
turers have taken 'caping cement
made of shellac.
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(5) Shellac wash
Prrmer

(6) Technical aid to
manufacturers

(7) French Polish-
ing Publicity
Centre

(8) Regional Testing
Laboratories

(9) Exhibition and
othei activities

Datp
COMMENCED

Pnocnnss Rpuenrs

VIII. Production Unlt

110 gallons samples have been sup-
plied to 60 prospective consumers
and most of them have given satis-
factory report. Now the primer is
marketed by M/s. Shalimar Paint,
Colour & Varnish Co. Ltd., Calcutta.

As technical aid to manufacturers
schemes, suggestions, drawings and
details of processes have been sup-
plied. Three parties have installed
sand sepa:.'ator in their factories,

French Polishing Publicity Centre
atNewDelhi. Workcontinued very
smoothly.

Two Regional Testing Laboratories
rvere started. One at Balarampur,
Dt. Purulia, West Bengal and otber
at Daltonganj, Dt. Palamau, Bihar.
Laboratory at Jhalda lvas tempo-
ra,rily closed as no work rvas being
received. Samples tested during
this year: Gondia 791, Balarampur
645, Jhafda 54, anil Daltonganj 14.
Besides analytical work the analyst
incharges gave demonstration of the
processes of making some articles
from lac.

The Institute participated in three
Industrial exhibiti,ons. Various lac
products and exhibits were shown.
A survey of tJre lacquer industry of
tle country has been made,

All pictures and photographs of
Rabindra-sadan, Santiniketan have
been varnished with shellac lacquer.

FiVe grades of special shellac tvere
rnanufactured and sold. Three
parties have started making bleached
lac and selling in the market. 873
kg. of special shellac at a total price
of Rs. 5,937.60 nP. has been sold
with a gross profit of Rs. 2,0fl),

1.

2.

J.
+.

APPENDIX E

Llst of Publicatlons from the Institute during t96l-62

Torvards More and Better Lac, by S. Krishnaswami (Ind.ian Farming,Vol. XI, No. 1, April
1961, pp. l+-17, 39).

& M. K. Chowdhury

19th October 1960).
n of the Lac Insect,

by B. K. Purkayastha & S. Krishnaswami (Current Science,_April 1961).

7+



J.

6.

The Living Sperm of. Laccifer lacca,by S. Dikshit (CurrentScience,Yol.3l, No. 2, February
1962, pp. 73-7+)
Coft'osoma ostenswm Dist. - A Pentatomid Pest of Pal,as (Butea monost'erma) with Notes
on Its Coccinellid predatot Synia melanariaYar. Rougeti muls and Egg parasiie Telenomus
species, by C. P. Malhotra & S. Krishnaswami (Inclian Forester, Vol. 88, No. 3, March 1962,
pp. 23t-37).

APPENDIX F

Statement Showing Appointments, Promotions, Transfers, Resignations,
Retirements, Deaths, etc., during 196l-62

AppotNtunlqr

A d,min i str atia e S ecti on

1. Shri V. N. Gopal Krishnan, Store-keeper
2. Shri S. P. Sah.u, Junior Clerk (re-appointed)

Chemical Section

1. Shri R. C. Arora, Research Assistant
2. Shri B. B. Banerjee, Junior Research Assistant
3. Shri Habibur Rahman, Junior Research Assistant
4. Shri K. M. Das, Junior Research Assistant
5. Shri B. P. Banerjee, Junior Research Assistant
6. Shri Noas Minz, Laboratory Assistant
7. Shri Dukha Oraon, Durwan (redesigrrated as Lab. Attendant)
8. Shri Ram Charitra Tiwary, Durwan

Entomol,ogicatr S ecfion

1. Shri L. M. Pramanik, Research Assistant
2. Shri R. L. Singh, Artist
3. Shri S. M. Kulkarni, Research Assistant
4. Slri L. Linda, Fieldman
5. Shrimati N. Nandy, Laboratory Assistant-cum-Insect Setter

20th October 1961
15th November 1961

14th December 1961
St}r January 1962
Sth January 1962
18th January 1962
lst November 1961
lst August 1961
14th August 1961
20th July 196i

6th May 1961
8th May 1961
lst June 1961
l?t}rMay 1961
20th July 1961

1.
2.
J.

4.
J.
6.

TnelsrBn

Chemical Section

Production Unit and Shd P. K. Chowdhury, from Production
Unit e Section 5th April 1961

8. Miss Shivani Hazra, Jr. Clerk, from Pr
Administrative Section lst April 1961
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9. Shri S. K. Das, Junior Clerk, from Gondia to H.Q.
10. Shri N. K. Naik, Laboratory Assistant, from Jhalda to

Daltonganj
11. Shri S. K. Deogharia, Durwaa, from Jhalda to Balrampur

Entomolo gical S ectiotc

1. Shri N. Mazumdar, Research Assistant, from H.Q. to Umaria
2. Shri P. Sen, Research Assistant, from H.p. to Umaria
3. Shri N. Mazumdar, Research Assistant, from Umaria to H.Q.
4. Shri A. K. Das, Junior Research Asistant, from H.Q. to Umaria

A d.mini str ativ e S ection

1. Shri Deolal Singh Yadav, Chowkidar to ILCC aice Shri Chamu
IJraon, transferred to Adminstrative Sec.

29thMay 1961

25th July 1961
17th July 1961

18th May 1961
2nd December 196l
1lth December 1961
18th May 1961

1st June 1961

Pnouorrorq/ApporNrnaBnr

Chemical Section

1. Shri A. Rahman, Junior Research Assistant, promoted as R.A.
2. Shri G. M. Borkar, Peon, promoted as Laboratory Assistant

Entomcln gic al S ectiott,

1. Shri P. Sen, Junior Research Assistant, promoted as R.A.

RBrtnBunrr

A dwini str atia e S ection

1. Shri Md. Sharfuddin, Store-keeper

17th November 1961
23rd October t96l

llth September 1961

6th December 1961

24thMay t96l
3rd December 1961

2TthDecember 196l

10th July 1961
1lth July 1961
lst June 1961
5th March 1962
15th July 1961
14th August 1961

1.
2.

ApporrruBNT rN LEAvE VeceNcv

Shri Surya Sharma, Carpentar (Admn. Section)
Shri Budhua Ram, Sweeper

RBsrcxettor

Ad,mini str atiu e S ection

1. Shri S. P. Sahu, Junior Clerk

Chemical, Section

1. Shri Satya Murti, Research Assistant
2. Shri J. S. Pathak, Junior Research Assistant
3. Shri N. S. Ghosh, Junior Research Assistant
4. Shri Habibur Rahman, Junior Research Assistant
5. Shri D. K. Sirkar, Laboratory Assistant
6. Shrimati C. Dev (Hazra), Laboratory Assistant
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Entomological Section

1. Dr. S. Krishnaswami, Entomologist
2. Shri H. D. Sharma, Research Assistant
3. Shri A. K. Dev, Junior Research Assistant
4. Shrimati R. Mathew, Junior Research Assistant
5. Shri B. Chakravorty, Junior Research Assistant
6. Shri N. Biswas, Junior Clerk
7. Shri Lateya Linda, Fieldman

CoNprRvetrox

Shri P. C. Ghosh, Research Assistant I
Shri A. K. Ghosh, Research Assistant I
Shri V. S. Rao, Research Assistant )

Shri A. Kumar, Research Assistant \
Shri R. S. Gokulpure, Research Assistant ,[

TpnlrrNenon

Shri S. Sharma, Carpenter on leave vacancy
Shri N. G. Rudra, Junior Clerk

Drscgancr

Shri Kripal Ram, Laboratory Attendant
Shri Jatru Munda, Chowkidar

1.
2.
aJ.
+.

29th September 1961
1st June 1961
4th April 1961
8th June 1961
23rd August 1961
22ndMay 196l
16th September 1961

15th June 1961

14th August 1961

2nd August 1961
lst July 1961

14th August 1961
1lth September 1961

1.
2.

l.
2.
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