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INDIAN LAC RESEARCH INSTITUTE
NAMKUM, RANCIII, BIHAR

ANNUAL REPORT FOR THE FINANCIAL YEAR 1955-56

ADMINISTR.ATIVE AND GENERAL

General - The Institute pursued its research and other activities under the general
supervision of its Director, Dr-. S. V. Puntambekar. Dr. Puntambekar also held thE addi-
tional charge of the post of Special Officer for Lac Cultivation, lying vacant since the resig-
nation of Shri M. Srinivasan, f.F.S., till Shri H. D. Singh joined the post substantively on
1-10-55.

During the period under report, several schemes on lac were drawn up to be worked
as part of the Second Five-Year Plan. Under these schemes a few field research stations
and testing laboratories are to be set up in the difierent parts of the country.

The plan also envisages the establishment of a pilot plant for making bleached lac at
the Institute, and a bleached lac factory in Vindhya Pradesh. A few lac godowns including
an air-conditioned one at suitable localities, the latter by way of assisting the primary pro-
ducers of lac under a co-operative basis, are also to be constructed.

An item of special interest to note is the deputation at the Institute of Dr. L. A. Jordan,
Director, Paint Research Station, Teddington, England under the Colombo Plan. Dr. Jordan
arrived at Namkum early in November and stayed here for nearly three months, study-ing
and assessing progress made so far in the practical applications of lac, particularly in the
field of varnishes and paints. Dr. Jordan has already submitted his report embodying
his recommendations, some of which are of a far-reaching character.

As usual, the Institute continued to attract a large number of visitors from the various
parts of the country and abroad, of vrhom a few deserving special mention are listed below:

1. AnvaNr Kun;axur, Economic Entomologist, Bangkok, Thailand
2. Delegation for Animal Husbandry Wing Meeting of I.C.A.R. - 40 in all
3. SnI C. B. Ssanme, Deputy Minister, Revenue, U.P.
4. Snr D. A. Mounve, M.L,A., U.P.
5. Development Officers of Community Project Organization
6. Dn. Lru CnuNc Lo, fnstitute of Entomology of Chinese Academy of Sciences,

Peking
7. Mrss Wu YnN Lu, a member of Chinese delegation to the Indian Science Congress
8. Mn. PanarnoN, Irrigation Engineer, Bandug, Indonesia
9. Dn. R. MoneuaD INoNoEDIs, Senior Officer of the Health Inspectorate for East

Java, Indonesia
10. Snr Kwnr Kaw, Forest Economist, Burma
11. Snt N. A. Gorovro, of the Trade Representation of the U.S.S.R. in India
12. Snr Rau Nenevex SrNclr, M.P., Bihar
13. SnI D. Saulrrva, Accountant General, Orissa, Ranchi
14. SnI A. C. Gune, Minister for Revenue & Defence Expenditure, Government of India
Among the members of the Governing Body of the Indian Lac Cess Committee, Sri

B, L. Singh and Sri Bazle Karim visited the fnstitute during the period, the latter having
visited twice.



Road,s and, Buildings - Maintenance and repairs continued to be carried out by the
C.P.W.D. One room in the Entomoloi'ical laboratory was air-conditioned during the period.

As decided by the Committee previously, all the Institute staff quarters were fitted
with fans.

No new quarters were constructed. The plans of the previously sanctioned Adminis-
trative and Technology Blocks were not finalized, so that their construction is yet to start.

SupPl,y of Water and. Electricity - As reported already, the installation of the new 4 in.
cast-iron pip6 tine in replacement of the old G.I. pipe line, had been completed in February
1955. Thelemaining work of installing a new pump at the river-bed, matching the capacity
of the new line, was completed during the period. The position of water supply as a result,
has improved appreciably, but the maximum advantage of the newly laid line cannot be
taken till the net-work of distributing pipes in the Institute premises, which, too, are very
old and choked in places, is also changed.

Sirlce September 1, 1955, the Institute employees in common with Ranchi legpler
have been getling their supply of electricity from the Damodar Valley Corporation ( D.Y.C.)
at a reduced rate of four annas per unit; the rate previous to this was six annas per unit.

Library -Books and journals continued to be received regularly. New _books and
bound volumes of journals, accessioned durin5 the year, numbered t23. In addition, mis-
cellaneous scientific pamphlets and reprints, numbering 75 were also received.

The Institute distributed/mailed during the year over 5,600 and sold some 170 pub-
lications of its own.

The Indian Lac Cess Committee has already sanctioned the addition of a room to the
Library, to cope with the increasing demand for space. The work of building is yet to
start.

period, there were fi.ve trainees in the Ento-
tivation. During the period 10 new trainees
f 15 were discharged on completion of the
he end of the period, there were 8 trainees on

the roll.
In the Chemical Section, one regular trainee rvas admitted to, and completed, the six

months' course of training in the industrial uses of lac. Three causal trainees, one of them,
a proprietor of a local shillac factory, underwent a month's training in the analysis of lac.

Staff-Sh-ri J. M. Hazra, Asst.-in-charge expired on 4-9-55. Shri Hazra was one
of the fiIdest recniits to the Institute and had end-eared himself to all by his courtesy and
constant readiness to help all. His premature demise was deeply mourned by all members
of stafi.

The following appointments (above Class IV) were made during the period:

1. Shri D. M. Joshi, Addl. Artist and Photographer, on 9-7-55

2. Shri V. D. Prasad, B.Sc., Analyst, on 22-7-55

3. Shri Sanjiva Rao, B.Sc. ( Tech.), Junior Research Assistant, on 28-7-55

4. Shri A. K. Sil, B.Sc., Junior Research Assistant, on 8-9-55

5. Shri R. P. Dubey, B.Sc., Exhibition Assistant ( Temporary ), on 6-9-55

6. Shri N. Biswas, B.Com., Senior Clerk (Temporary )

Shri P. S. Negi, Entomologist, retired from his post on the afternoon of 15-3-56, Dr. S.

Krishnaswami, Ph.D., temporary Biologist, taking over from the same date. Later on
Dr. Krishnaswami was appointed as Entomologist from 16-3-56.

Shri J. K. Guha Roy, Senior Clerk, was promoted on 5-9-55 as Assistant-in-charge
aice Shi J. M. Hazra deceased.



Shri J. N. Singh, Fieldman, Entomological Section, was promoted as Junior Research
Assistant (Temporary ) on 20-2-55 aice Shri A. K. Sit, resigned on 31-12-55.

The following persons (Class III) left the services of the Institute:
1. Shri S. N. Srivastava, M.Sc., Research Assistant ( Physicist ), on 8-2-56

2. Shri V. D. Prasad, Analyst, on 2I-2-56
3. Shri A. K. Sil, Junior Research Assistant, on 31-12-55
4. Shri N. Banerjee, Junior Clerk, on 7-3-56

Persons of Class IV cadre appointed/discharged during the period are Lsted below:

1. Shri Sadho Oraon, as temporary Bullock Keeper, on 6-6-55. Discharged on 25-8-55;
appointed Laboratory Attendant on 6-3-56

2. Shri Mangta Oraon, as temporary Farash, on 6-6-55. Discharged on 25-8-55
3. Shri Bharoo Munda, as temporary Khalasi, on 16-5-55. Discharged on 8-8-55;

reappointed on l-12-55 and discharged again on 16-2-56

4. Shri Mahadeo Oraon, as Night Chowkidar, on 25-4-55
5. Shri Jagdish Ram, as temporary Peon ( Entomological Section ), on 1-6-55
6. Shri Bacha Sharma, as Carpenter (Temporary ), on 5-7-55
7. Shri Bindeshwari Thakur, as peon, on 12-7-55

8. Shri Ram Chander Ram, as Peon (Temporary ), discharged on 1-7-55, reappointed
as Library Farash on 3-8-55 and discharged again on 17-10-55

9. Shri Hawaldar Singh, as Night Chowkidar, on 2l-7-55
10. ShriChinmoySen Gupta, as Daftry, on 3-10-55, discharged on 1-1-56; reappointed

as temporary Laboratory Attendant on 16-3-56
11. Gopeshwar Misra, as temporary Laboratory Attendant, on 16-3-56
12. Gandur Singh, as temporary Peon, on 20-3-56
13. Shri Moso Oraon, Lac Stretcher, resigrred on 15-1-56
14. Srimati Buchwa, temporary Sweepress aice Simati Lacbhmania Hari ( on leave ),

on 1-12-55. Discharged on 15-?56
15. Shri'Dema Oraon, as temporary Peon, on 14-10-55, discharged on2-l-56
Shri Budhulal, temporary Factory Boy, appointed as Jeep Driver on 25-4-55 and Shri

Hanuk Tigga, Night Chowkidar, transferred on 25-4-55 to the post of Factory Boy. Shri
Mahadeo Oraon (No. 4 above ) was appointed aice Shri Hanuk Tigga.

Staff Cl,wb - A representation was made to the Government to permit restoration of
the I.L.C.C's grant to the club to the previous level: the Government reiterated its erstwhile
decision to restrict the grant to Rs. 2 per member per annum. The Club's financial condi-
tion, therefore, was unsatisfactory and it continued to provide amenities on a very much
reduced scale.



ENTOMOLOGICAL SECTION

( Dr. S. Krishnaswami, Entomologist-in-Charge )

INTRODUCTION

The foll the Plac Year. Shri P. S.

Negi retired t on ding to Dr. S. Krishna-
swimi, the Kd was substantivelY as

Entomologist from 16-3-56.

Shri A. Bhattacharya, Research Assistant, who was deputed for training in _United
Kingdom under the Colirmbo Plan in September. 1954, continued to remain abroad under
training.

I-RESEARCH AND INVESTIGATIONS

1. IupnovrNc CRop PnonucrroN eN Palas (Buteamonosperma ) nv Panrrer- DEFoLTATIoN

(i) Large-scale experiment on preserving Baisakhi broodlac on palas by partial, defoliation
at Kundri forest of the Bihar Forest Department

The above experiment is being carried out as usual in the Kundri Forest of the Bihar
Government undei the technical guidance of the Institute. This area serves as a good de-
monstration centre for improved methods of lac cultivation in Palamau District rvhere the
summer generally is very severe and the brood preservation in the Ba'isakhi crop is reported
to fail almost completely. Kundri, in particular, has been experiencing very severe summer
consecutively for the past few years and lac cultivation in the neighbourhood
dorvn considerably due to high mortality of broodlac in summer. Despite thi
possible to bring increasingly larger number of trees under cultivation from
in Kundri Foresl, and during the year under report, almost the entire area was covered.
As a-gainst 6,215 trees under cultivation in Coup6 I during last Baisahhi season, 12,027 trees
in all ( 11,526 trees in Coup6 III and 501 trees in Coup6 II ) rvere infected in October 1955

for the current Baisahhi crop ( 1955-56 ).
In addition, 2,569lb. of surplus broodlac was sold out for Rs. 1,462-14-6 to the neigh-

bouring lac cultivators at a rate lower than that prevailing at the time.
Baisakhi crop ( 1954-55 ) - Out oI 6,215 trees under infection in Coup6 I, 5,083 trees

were cropped parlially in July 1955, after leaving the re of brood on the trees
themselves foi growing the succeeding Kathi crop by 5,411 lb. of surPlu!
brood obtained from this coup6 was used to infect 2,195 ly in Coup6s I and II
for growing tine Kathi ( 1955) crop. A total of 2,555 lb. of sticklac scraped from deadlac,
arilac and. pkunhi ( brood ) lac was obtained from the Baisahki crop.

Severe damage to broodlac was inflicted by squirrels and birds during June-July ( 1955 )
and this had resulted in poorer harvests of broodlac and sticklac being obtained than would
be possible but for such damage.

Kathi crop ( 1955 ) - In October 195 I w
pletely harvested and 17,299 lb. of broo of
11,526 trees in Coup6 III and 501 trees he
( 1955-56 ) crop. pr _ of
was sold to rayats y. ftf season, 1,183 lb. of scraped lac was obtained
from both rejecte as Some damage due to birds and squirrels was
noticed in this season also towards crop maturity.

In April 1955 and.February 1956, ll,57l trees in Qog_16_III and 2,671 trees in Coup6
II were pruned for growing ttre Beisehhi ( 1955-56 | and Kathi ( 1956 ) crops respectively.



(ii) Residual' efect of repeated, partial defoliation of palas on lac prod,uction

(a) At Kund.ri -During the Baisakh,i season of 1954-55, the experiment as originally
laid dorvn in 7952 was slightly modified so as to include the villagers' type of culti-
vation for purposes of comparison. The results obtained from the experiment are
given in Table I.

TABLE I-CROP DATA FOR THE EXPERIMENT ON THE RESIDUAL EF'F'ECT OF'
REPEATED PARTIAL DEFOLIATION OF PALAS ON LAC PRODUCTION

Locality No. of trees Broodlac Crop yield of lac sticks Ratio of brood
and used in obtained in used to

treatment October (--l-
1954 July 1955 October Yield oI Total

1955 brood in yield in
JoIy- Joly-

October October

1:3.3 1:5.6

1:2.O 1: 4.8

7:0.4 l:3.1

7:2.7 1: 5.4

7:3.4 l:6.2

Remarks

Broodlac was
stolen in October
1954 from all the
three types of in-
fection but theft
was more from
village tlpe and
undefoliated
trees; in October
1955, brood was
stolen from unde-
foliated trees.

lb. oz.

9l t2

77 12

87 t2

Brood
Rejected
Brood
Rejected
Brood
Cropped
an, tl
April

Rejected

lb. oz- lb. oz.

Kuxont 100 partially
defoliated

80 Undefo-
liated

50 Village
type

996 2062
l+3 6 64 70
4+ 0 1130

1848 29 0
Nil 25 0

2+7 0 -

378 23 0
11t2 83 9

1084 to6
332 656

Nrruxuu 16 partially
defoliated

16 undefo-
liated

28 14 Brood
Rejected

34 14 Brood
Rejected

The data are not quite reliable as broodlac was stolen from all the three types
of infection while still under infection on the trees, the theft being particularly
more from villagers' type and undefoliated trees.

(b) At Namkum - The experiment lvas conducted on 32 comparable trees chosen at
random of rvhich ha^lf the number was infected without defoliation rvhile the other
half after duly defoliating. The results obtained are included in Table I.

It may be seen that at Namkum where the effect of heat mortality is not so
acutely felt as at Kundri, the brood yield from undefoliated trees is as good as that
from partia.lly defoliated trees.

In order to assess the real cumulative effect of repeated partial defoliation of
palas trees on lac production, a new experiment has been laid out at Kundri in
October 1955. Under this experiment. 100 trees each of comparable size from
areas with trees partially defoliated for over 10 years now and with trees that had
not been defoliated at all will be comoared for maximum lac oroduction: these
trees have been infected already in Octolber 1955 and will be reapea as afi in Aprll
1956. The experiment is in progress.



Stem cuttins.s of. Ficus species failed,
attempts were riade to raise seedl soil in

sown s( eligiosa
bark) soon after the rains. Only a few seeds ger-
vive.

2. (i) Economics of pala-1 ( Bwtea rnoncsperma) for Baisakhi crop only and ber
(ZiziPhus ma Jor Katki croP

e on 10 trees each of the
tw i (195+-55) and Kath'i
( 1 le Performed better than
pa n. awn'

TABLE II - ECONOMICS OF' UTILIZING PAZAS . FOR BAT.SAI(-EIT AND BER FOR
KATKI CROP

Host

Ber

Pal'as

No. of
trees

Brood used
( lac sticks )

lb. oz.

Total yield

lb. oz.

Brood to
yield ratio

Scraped lac

Total yield Brood to
yield ratio

lb. oz.

10

10

21 8 B1'72 8 BI 5'23 822 10 B1:4'18
K 32 8 B+K 1:6'74 K + I+B+K 1:5'11

e+K-i4-l B+Tn E

32 0 B 82 0 B I:2"62 B2l 12 81:3'16
K 12+ 8 B+K l:6'45 K 22 0 B+K l:6'36

B+K 206 8 B+K $ n
" B " denotes Baisahhi and " Il " Kathi.

(il) preseraation oJ broodlac on ber by ^partial 
p.runing in October-Nouember (before in-

' ' 
fection) and. becember-Janwary (after inJection) in the Baisakhi crop

In order to assess the relative merits of partial pruning of ber bef.ore and after infection
for the preservation of brood fuom Baisahhi c:,op, an arperiment rvith the following treatments
is being conducted at Namkum.

Treatment A - Partial pruning of ber in October-November before infection ( pruned
on 4-10-54).

Treatment B - Partial pruning oI ber in December-January after infection ( pruned
. on 8-1-55 ).

Treatvnent C- Control (No partial pruning carried out)'
There were five trees under each of the treatments. In all the three cases Ihe Baisakhi

crop was cropped partially in June-July, so as to raise the succeeding Katki crgP by self-
infection. 1i bctober-Novembir, tie kathi crop was harvested completely. The results
obtained are furnished in Table III ( p. 7 ).

I
yield
CTODS

of sel
pectively, while practically no broodlac was obtained from treatment c.

Lac sticks



TABLD III-DATA ON PBESERVATION OF BROODLAC ON .B.ER BY PARTIAL PR,T'N-
ING BEFORE AND AFTER INT'ECTION

Date of infection 15-10-54; Date of pertial cropping 6-7-55; Date of full cropping 22-1O-Ss

Particulars

Brood used
Scraped lac from brood used

Brood obtained

Scraped lac from brood

Total yielcl of lac sticks

Treatment A

lb. oz.

B11 +
K4 8

Total 15 12

obtained B | 7K- ls
Total ---T-6

7r4
2l

Treatment B

lb. oz.

Treatment C

lb. oz.

98
28

810
25

112
I2
T-14

B 47 '2Ktz 7
Total 59 9

B 6t4
Klz 3

Total --iD--T
Scraped lac from total yield

of lac sticks

Brood to vield ratio
( lac sti6ks )

Brood to yield ratio
( scraped lac )

Percentage of selected broodlac

B
B+K

B
B+K

B
B+K

s.98
7.56
J.JJ
+-39

23.8
26-44

82
512

13 r+

628
136
75 t+
87
28

10-15

l:7.24
1: 8.80
1: 3.65
l:4-73

13.0
18.28

5r-5
5763+
60--10'

6 1.2

t2
78

1: 6.04
1: 6'38 .
I:2-70
1: 3.00

1'86

" B" denotes Baisahhi and " K " Kalhi.

3. Fruoruc oF, AND Tnrers oN, I-Ac Hosrs ron Baisakhi cnop fNcr.uorNc Cpnraru Ficas
SpBcrBs

Th 'Namkum on.Al,bizzia lucid.a (galuang), Ficus
cunia ( (sand.an), artd both pal,as and ber broodlac were
used to in Table IV ( p. 8 ) frbm which it is clear that best
results were obtained in the case of Ficus cuwia.

4. DnrenurNATroN oF THE Bnooo-cannvrnc capacrrv oF THE Melon Lac Hosrs

The on osts,
namely Bai and
Aghani) are .8).

It is seen that except in ttre case of palas in t}re Baisahhf season, the broodlac yields
have not been satisfactory during the year.



TABLE IV-COMPARATIVE DATA ON YIELD OT' SIIMMDR BROOD f,'ROM VARIOUS
HOSTS

Particulars
Host and number of trees

Palas

Albizzia
lucida

(6)

lb. oz,

50
t6

t2 13
2+

25 13
3t+
s0.0

l:5.17
l:2.81
l:2.56

Ougei.nia
dalbergioiiles

(8)

lb. oz.

t++
3l+

+20
13 1

7+5
200
56.s

l:5-20
1: 5.16
l:2.94

Ficus
cunc4

(2)

lb. oz.

512
110

31 8
11 9

+7 l+
153
66'3

1 : 8.30
1: 9.35
1: 5.48

Albizzia Ougei.n'ia
lucida ilalbergioid'es

(4) (4)

lb. oz. lb. oz,

Brood used
Lac sticks
Scraped lac

Brood obtained
Lac sticks
Scraped lac

Total 3'ield
Lac sticks
Scraped lac

Percentage of
selected brood

Brood to yield ratio
Lac sticks
Scraped lac

Brood used to brood,
yield ratio as lac
sticks

3468
10 110

9 7 101+
| 6 212

23 13 27 +
3 1 3 11
39.4 39.9

| : 7 -30 l: 4.20
1: 3.06 l:2.27
l:2-90 l: 1.67

Kind of brood used

TABLD V-BROOD-CARRYING CAPACITY Of,' MAJOR LAC HOSTS

Locality

HBsBr,

Nauruu

Crop

Jethwi
. 1955

Aghani
1955-56

Jethui,
1955

Baisakhi.
1954-55

Baisahhi
1954-5s

Kathi
1955

Kathi
1955

Kathi
1955

Host and
No. of trees

Kusum
20

Kusam
16

Kusum
.10
Palas

10
Ber

10
Palqs

10
Ber

10
Khair

10

infection

lb. oz.

111 2

166 12

202
l7 12

r40
106
128
154

obtained

lb. oz.

r93 11

151 +

tt2
5++
58

16 r+

t3 12

72 t2

used to
brood yield

1.:1.79

1: 0.91

1: 0'09

1: 3.05

1: 0.39

l: l'62

1: 1.10

1: 0.80

Brood used for Brood vield Ratio of brood



5. Pnoppn True or HenvesrrNc ron MexrurzrNc YrBros

The experiment has not been taken up so far. This problem will be particularly of
importance when the regional fi.eld research stations are set up dr:rlng the coming year.

6. DBrBnuruATroN oF Oprruuu DnNsrrv op Lenrrer SBrrrBnBNr oN VARIous Hosrs

The experiments u'ere carried out on kusum,, palas, ber and kltair during the year.
There were three treatments as follorvs for each of the species.

Treatment A - Lrsed one third of the " actual " quantity of broodlac required on each
tree.

Tyeatment B - Lrsed one half of the " actual " quantity of broodlac required on each
tree.

Treatment C - Used fully the " actual " quantity of broodlac required on each tree.

In the case of kusum there were seven blocks with three trees each, rvhile in the case of
other species of trees, there rvere five blocks with three trees each for the three treatments.
The kusum in the Aghani season could not be infected.

The crop yield data are given in Table VI ( pp. lO-72)
In the Baisakhi season ( 1954-55 ), treatments A and B are better than C in the case of

palas and ber. In the Kathi ( 1955 ) season, similar observations hold good in the case of
palas only; for ber, treatment C appears to be better than A rvhich in turn is superior to treat-
ment B; for kh.air, however, treatment A seems to be better than both B and C which are
nearly equal between themselves. In the case of Kusmi strain on kwsum trees in ttle Jethui
season (1955), treatment A is better than B which in turn is better than C.

The crop data were analysed statistically. In the case of palas and ber in the Bai,sahhi
season and palas, ber and khair in the Katki season, the treatments lvere not statistically
signifi.cant. In the Jelhui ( 1955 ) crop, horvever, the treatment effect rvas significant at 5

per cent ler.el and the conclusion is as follorvs: AR C

7. Cnrrrcar Sruly oF THE Err'Bcr oF CHANGE oF Hosr Praxr on- Lac CuttrvarroN
For want of sufficient number of host trees of each species, the experiment could be

conducted only on a limited scale in the Namkum plantation and the results obtained are
shoryn in Table VII (p. 13 ). Conclusions can be drawn only after the experiment has been
carried out over a large number of seasons.

8. DBrBnlrrNATIoN oF THE Mosr Surresrr Pnuurnc NlBrsons aNo Sr^q,soNs FoR Kusutn
( Schleicltera oleosa ).

This experiment is being conducted rvith a view to evolving a pruning method rvhich
rvould produce suitable shoots for infection in the shortest possible time rvithout at the
same time affecting the vitality of the host and the normal crop yields. Under the experi-
ment, trvo types of pruning are being studied, namely 'Apical pruning' (i.e. cutting the
branches or shoots near the apex ) and ' Surface pruning ' ( rvherein tips of main branches
and shoots are not cut, but only the lateral shoots and branches arising from them are cut
flush at the point of their origin ).

(i) Shoot stwdy - The number and grorvth of shoots from January-Febmary 1955 to
January-February ( 1956 ) rvere recorded. Shoots were measured at rveekly intervals.
The data are summarized belovr and given in Table VIII (p. 15 ).

Treatrnent I - 18 months' interval of rest - 
' apical pruning '.

Four trees forming two sets lvith two trees in each rvere under observation and on each
tree observations lvere taken on three branches. The first set of trees ( 14 and 134 ) is being
cropped in January-February and second set ( 180 and 124 ) in June-July of successive
vears.
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TABLE VII-EFT'ECT OF CHANGE OX' HOST PLANT

Host with brood history No. of Ratio Percen- Scraped lac from .Brood
trees of tage of to Yield

brood sel&ted Brood Total ratio
used obtained vreld to vield brood- used yield (scraped' ( iac lac lac )

sticks )
|b. oz. lb. oz. lb. oz. lb. oz. lb. oz.

Kusmi strai.n - Jethwi (Jan.-Feb. to tane-July 1955 crop)

* Ber(husumxbersft667v7) | 4 0 - - 4 4.1:l'06 t 12 | 4 l:O'71
x husurn

Khair(husumxhhaivx 4 22 + 1 I 20 3 1:0'91 O'79 6 14 4 8 1:0'65
hwsuu+) xhusum

' Pahur (hwsumxpahurx 6 32 12 77 6 95 4 1:2'90 18'24 12 7 25 13 l:2'08
husum) xhusum

Ktsmi strain-Aghani (June,tuly to Jan.-Feb. 1955-56 crop)

Kwswrn(husumxpahurx 2 17 6 7 + 29 12 t:, 1'71 24'37 7 lO 7 8 .1:0'98
husu.nxpahur) xpahur

Rangeeni slrain-Katki (June-Jul'y to Ocl.-Nov. 1955 crop)

Atbizzialucid,a(palasxA.L. ll 12 12 10 0 31 12 lz2'49 32'26 2 4 4 3 1:1'86
xP.xA.L.xP.xe.l.x

palas) Xpa,la.s

Sandan (palas xsand,anx 11 15 6 15 2 69 14 l:4'54 2l'64 3 10 72 0 1: 3'31
palas x sand,an xpalas x
s andan xpalas) xpalas

Porho(palasxporhox 5 6 14 5 6 13 12 l:2{0/:: 39'09 | 6 2 7 l:l'77
palas xporho xpalas)
xPalas

Albizzialuciila(berx 5 9 6 16 2 37 10 1:4'01 42'85 | 6 7 8 1:5'45
A.L.xber) xber

Sandan(berxsandanxber) 5 11 O 29 4 49 l+ 1:4'53 58'64 2 12 12 7 l:4'55
xber

First set of tfees:

Tree No. 14 ( cropped on 19-1-55 )

Branch 1- Primary buds appeared in the midclle of March and developed into shoots.
The linear growth of all except one ceased about the end of March and of the latter about
the end of April. One secondary bud appeared in April and developed into shoots.

Branch II 
-Primary 

buds appeared in February and all continued to grow till March-
April. Secondary shoots grew from damaged as well as undamaged primaries early in Sep-
tember and these shoots had shown growth up to the middle of October.

Branch 111 - Primary buds appeared in FebruarSr and developed into shoots ttrat
continued to grow till March-April. Due to the damage of tip-buds of primaries a set of
secondaries developed in the middle of October and another set late in November but their
growth lvas rather slow.

13



Tree No. 134 (cropped on 8-2-54)

Branch I 2f previous year did grorvth. New
**Ti:: ilT darj' buas qpp"*"a i ips of damagedpnmarles and secondary shoots till

Branch 11 - only new secondary buds appeared and continued to grorv into shootstill April.
III - Secondary tl99f of, previous vear started gror,ving in February-March
continued to do so till April.- Nerv seiondar-rr shooti g."* Trorn primariJs *ho."

amaged.

Second set of trees:

Tree No. 180 (cropped on 1-7-54)

Branch 1- No any
nerv primary shoots 

^i,r"aprimaries; similallV ;?r*
anct arl contlnuecl t

did not show any liitear grov,'th during this
damaged or broken gave rise to secondaries

s stopped after March but one secondary con-

Branclt III - Secondary shoots of previous year grew linearly till l\Iarch.
secondarSr and tertiary :hgot._ appeared in March ind gr-erv till the end of March.
tertrary shoots developed in June.

Tree No. 124 ( cropped on 28-6-55 )

Byanch .f - A set of primarv buds start
shoots arising from these attained maximum
set_ of primarv shoots appeared
end of the month after which no
the end of August and some
ceased by the end of September.

on the main branch in late July, developed into
of August. There was no further lineai gror,vth
condary buds developed on damaged tips oif so*e
oped. 

-

main branch tol,ards the end of .]uly
September, 8 more nelv primary shtoots
dary shoots also began tb appeir early

rmer primaries.
Treatrnent II - 12 months' interval of rest - 

. Apical pruning ,.

Three trees were under observation.

Tree No. 36 ( cropped on 28-6-55 )

Branch .I - Five primary buds app-eared on the in late July and developed.
into fiwe primary shoots which attaindd maximum end of Arlgust. e ,"t or
secondaly buds appeared from the broken tips of September ""a a"""iop"ainto shoots.

Nerv
Trvo

t+
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Branch 11 - The primary buds that appeared in late July, developed into shoots and
their growth was arrested after first week of September.

Branch III - The primary shoots developed in the last part of July and in most cases
attained their maximum length by the end of August. Secondary shoots started coming
out early in October and grew till the end of this month.

Tree No. 114 (cropped on 30-6-54)

Branck .I - Primary shoots of previous year showed linear growth in March-April. One
new primary shoot developed and grew till the end of March. The primary shoots whose
tips were damaged gave rise to secondaries and some of them grew upto middle of May.

Branch 11 - Primary shoots of previous year showed some linear growth in March-April.
The secondary shoots arising from the tips of damaged primaries had a slow growth till the
end of May.

Branch III-The primary and secondary shoots that had already appeared, did not
show any subsequent growth during this period. New primary and secondary shoots ap-
peared early in March and continued to grow into shoots till the end of April. The tips of
damaged secondary shoots gave dse to tertiary shoots.

Tree No. 161 ( cropped on 14-1-55 )

Branch.I - Primary shoots appeared early in March and continued to grow till the
end of the month but one of them continued to grow till May. Secondary shoots started
coming out in the last week of August and attained their greatest length by the end of Sep-
tember but their growth was rather very slow.

Branck II - The primary buds appeared in the last week of February and grew into
shoots till the end of March. Three more new primary shoots appeared in the last week
of September and ceased to grow after the first week of November. The secondary shoots
appeared early in August from primaries whose tips had dried up.

Branch III - Primary shoots developed early in March and continued to grow till the
end of the month. At the end of September one secondary bud appeared and developed
into shoot.

Treatment III - 12 months' interval of rest " Surface pruning".

Three trees were under observation.

Tree No. 42 ( cropped on 1-7-55 )

Branch' 1- One primary shoot developed in the middle of August and continued to
grow till the first week of September.

Branch ^I1 - No buds appeared.

Branch III - The primary buds appeared in the middle of August and developed into
shoots. Due to damage of tip buds of primaries, a few secondary shoots developed early in
September and attained maximum length by the middle of September.

Tree No. 128 (cropped on 30-6-54)

Branch 1 - No buds appeared.

duri 5X?ffi ,n;""T3:;'# *li,fif};X #'J"*::"tTr"#land the mi l.
Branch III - New primary and secondary shoots developed early in March and con-

tinued to grow till the end of the month but no further growth was observed in previous
years' primaries.
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Tree No. 190 ( cropped on 16-1-55 )

Branck 1- Primary buds appeared early in March and continued to grow into shoots
till the end of March. Secondary shoots grew from the tips of damaged primary shoots.

Branch 11 - Primary buds appeared early in March and continued to grow as shoots
till micldle of April.

Branch III - One primary shoot developed in March and continued to grow till the
end of first week of April.

Treatrnent IV - 6 months' interval of rest - " Swrface pruning ".

Two trees were under observation.

Tree No. 70 ( cropped on 12-1-55 )

Branck 1- One primary bud appeared in the last rveek of February and it continued
to grorv till April.

Branch 11 - Primary buds appeared early in February and developed into shoots.

Branch III - One primary bud appeared and developed into shoot which stopped
growing linearly after March.

Tree No. 214 (cropped on 2-7-55)

Branch 1- Primary buds appeared early in October and continued to grow till end
of the month.

Branch 11-No buds appeared.

Brqncll' III - No buds appeared.

The details of the shoot study a.re summarized in Table VIII.
(ii) Yield of tac-The data for Jethui 1955 and Aghani 1955-56 are given in_Table IX:

The data show ihat in Jethwi crop the best results were obtained from Treatment I ( 1$ years:
apical pruning) and in Agltani crop from Treatmbnt III (1 year: surface pruning).

The data for both the crops taken together show that the best results were obtained
from treatment I ( 1] years: apical pruning ).

TABLE IX_YIELD OF' CROP FROM KUSAM AT HESAL

Treatment fnterval of Jethwi, 7955 Aghani 1955-56 Jethui & Aghani corrrb.
No. rest and type /-4-

of prunirig No. of Ratio of brood- No. of Ratio of brood- No. of Ratio of brood-
trees lac used to trees lac used to trees lac used to

yield of lac yield of lac yield of Iac

Lac Scraped Lac Scraped Lac Scraped
sticks lac sticks lac sticks 7ac

I 18 months: 'Apical' 20 l:4'61 l:2'79 76 7:2'20 t;7'16 36 l:3'77 7:2'71
II 12 months:'Apical' 15 l:O'77 l:O'21 15 l:2'7O 7:2'14 30 1:I'09 1:0'69

III 12 months:'surface' 76 l:l'52 1:O'52 10 7:3'27 1'-2'44 26 l:2'28 l:7'29
M months:'surface' 15 7:2'18 1:0'95 9 7:2'16 l:2'23 24 t:2'17 7:l'22

In carrying out statistical analysis, the yield figures of a set of 4,comparable tre-es under
each of the tr&tments in Jethuf as well as Aghani season were taken into consideration.
The statistical analvsis was kindlv undertaken by the Statistical Officer of the I.L.C.C. The
results of analysis tbgether with 6rop data are giVen in Table IX (a), (p. 19 ).
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TABLE D( (a)- CROP COMPARISON RATIOS IN TERMS oF SCRAPED LAC AND
STATISTICAL ANALYSIS

Treatment Interval of rest and
No. t5rye of Pnrning

. I 18 months: 'Apical'

II 12 months: 'Apical'

III 12 months: 'Surface'

IV 6 months:'Surface'

Source
Between treatments
Within treatments
Total

Source
Between freatments
Within treatments
Total

Tree
No.
87
88
89
90
Total
Mean

159
r62
t6+
223

Total
Mean

189
192
193
198

Total
Mean

303
207
208
209
Total
Mean

Brood to yield

1: 0.50
1: 1.80
l:0-52
1:1.18-3'7f-

0-82
1: 0.05
1: 0.40
I:0.24
1: 0.09
--T78'

0.19
1: 0.85
1: 0'11
l:0.37
l:0-44---Tn

0.++
l:2.17
1: 0.16
1: 0.75
l:1.20

+.28
1.07

Aghani, 1955-56

Tree Brood to yield
No.

142
1.+3

148
1s1

113
115
t17
118

129
130
131
133

l:2.13
l:1.70
1: 1.05
1: 0'58

-t16
1.37

1: 3.39
1: 0.80
l:0.17
1: 0.98
--5TA

1.3+
1: 1.39
1: 0.57
l:0.47
l: l.2O

3.63
0.91

1: 0.18
t:0.25
t:2.82
1:2.27

5.52
1.38

(1955 ) crof

60
63
67
72

Analysis of aariance for Jethwi

r.8162
2.9050
+.72r2

D.F. M.S. F.
3 0'6054 2-5
t2 0.2+21

Conclusion: The 'F' value is not significant at 5 per cent level and hence the treat-
ments do not seem to have had any effect on yield. S.E. of difference
between means of treatments - 0-246. Only Treatment II differs signi-
ficantly from Treatment IV, although on the whole no difference exists.

S.S.
0.6185

t3.0rl7
l+-2302

D.F.
J

I2

M.S.
o-2062
t.73+3

F.
0.18

Conclusion: Since the sum of squares ' between treatments ' is smaller than that
'within treatment', the treatment efiects are not sigrrificant. The S.E.
of difierence between means of treatments is 0.75 and none of the treat-
ment differences is significant at 5 per cent level.
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9. GnowrNc or Lac Hosrs UuoBn Cnop aNn Busn CoNortroNs

(i) Und.er croP cond.itions - 240 Arhar (

were infected with Rangeeni brood for gro
and development of lac larvae were found to
summer heat gradually increasing, most of th
and ari cutting of the crop had to be d
June-July, i.e. up to the maturity of the lac

No. of plants
Broodlac used

240
10 lb. 12 oz.

6 oz.Broodlac obtained from 25 plants 3 Ib.
Total yield of lac sticks 43 lb.
Brood to yield ( lac sticks ) ratio 1: 4'00
Brood to yield ( scraped lac ) ratio I:3'66

congesta, Inga
ber ion. A.lucid'a,
infe Baisahhi ( 1954-
sett The crop data
lac crop survived till maturity are given in Table X.

TABLE X-RESULTS OF' CROPS RAISED UNDER BUSH CONDITIONS DURTNG
BATSAKHT ( 1954-55 )

Yield particulars

No. of trees infected
Brood used
Broodlac yield
Total yield
Brood to yield ( lac sticks ) ratio
Brood to yield ( scraped lac ) ratio

Host Plants

Albizzia
lucida

15
6 lb. 2 oz.

22lb. t2 oz.
7l rb.
1: 11.58
L:7'68

10. CorrBcuNG PESTS oF Hosr Tnpns, NorrNc TnBrn PenesnBs AND CoNTRoL OPERATIoNS

AcerNsr Vanrous Prsrs

(i) Pesls o/ kusum: Tessaratoma jaaa
serious outbreak of this pest on hwsum

young shoots wer
ered with teeming
gravid femafes we

tion found in the localitv and even on other
(a)

equal quantity of castor oil while ho
cularly for small trees from where t
lost its sticky properties if water c

(b) Chemicat -5 per cent gammexane dust was not found to,be quite effective as. ap-
' ' plication on tfrese hugJtrees with hand-operated rotary dusters during the rvindy

season did not give adequate coverage.

Flemingia
oongesta.

50
l?lb. 4 oz.
3 Ib. 2 oz.

6I lb. 8 oz.
l:5.02
l:2.38
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none: it only scorched the leaves.

A paper on the bionomics of control of this pest was published during the
year.

(ii) P-esls of _pilas - coptosoma osten_sum,, Dist. .fqryily pentatomidae, swb-famity
Plastaspidinae 

- It is a pest of leaves, tender shoots and inf,orescence of fialas trees. 11
appears in February and continues to breed in the field till May. With the onset of rains in

Work on the life-history of the pest and its e

enters the un-opened bud or the opened flowe
at times reaches the thalamus or-the flower stalk, causing the flower to fall. When full
grown, they pupate either inside or outside the flower.

An " annotated list of some of the insect pests of host trees of lac and their control "
is a..vaiting publication.

11. DBrBnruINATroN oF THE Venrous Recrs, Srnerus eno SpBcrBs or Lec Ilrsncrs, Tnnrn
PnnronueNcn, SBrncrroN or Gool Srnarxs AND CRoss-INFESTATToNS. ETC.

very satisfactory
amkum was used
new areas when-
other work.

12. rwrruBucB or vanrous ENvTRoNMENTAL cownrtrors oN THE Lac IusBcr
During the year, the work on this aspect

tors in which constant temperature condition
course of the experiments. 

- 
One of them havi

work in the other at a constant temperature z

be stopped in october resulting frorn a failure of the second machine as well.
Both for Rangeeni and Kusrui strains, the experiments had to be started anew to ob-

serve the efiect on the first generation but none ofthe female insects under either controlled.
life-cycle. In the case of male, the life-cvcle was com-
d on Albizzia lucid.a in 45.3 davs and on Aclacia farnesiana
veloping,under controlled con-ditions (24C.) died before
the Kalhi crop, the temperature and humidity conditions

Average mean temperature 27.2'C.
Temperature range
Relative humidity range

21.1" to 34.t+'C.
61 to t00o/o

In the case of the Kusrni strain, the males under both field and controlled temperature
conditions died prematurely before completing the life-cycle.
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13. SunvBv or Lec ENBrvrrss exo TnBrn PanesrrBs

Caging
lected from
observation
laneous chal
no new enemy insects or their parasites could be recorded.

The parasites and predators collected are recorded below:

Enemy chalcids: Tetrastichus us Cam.
Eubelrnus ta Hov'ard

Beneficial chalcids

Braconids:

Ichneumonid:
Bethylid:
Predators:

Miscellaneous:

Parechthrodryinus clauicornis Cam.
Mahd.

tachardiae Howard
tschirchii Mahd.

hagus somerail'li Mahd.
M arietta jatensis Howard

Elasmus claripennis Cam.
Eurytorna palid'iscaPus Cam,
Brachymeria tachardiae Cam.

Bra.con greeni Ashm.
Aba e Mahd.
Aba Cam.
Cfuet ? )

Pristamerus testaceicol'Iis (? )

P erisierol'a pula eriae Kurian
Eublemma amabilis Moore
H olcocera pulu er ea Meyr
Chrysopa sp.
Chalcids
Coleoptera

816
2t
15

289
207

11

4
10

3+
1

15
1

t6

51
306

1

J
22

(ii) : Both the species, namely Chrysopa madestes and C. Iacciperd_a were met
with'iri and Kusmi lic during the-rainy season but the attack was only mild this
year. s of attack were also noticed in March 1956.

(iii) Squirrets an of the 
"andbircls shot during the establi f the

birds do damage to cells, con-
tinued during tle year. Direct on the sting
habits of thJsquiriels and birds n the field ( at Kundri ) in June-July 1-955.. In
addition, 24 sqlirrels and 35 b the lac-bearing trees were also shot for being
examined later for stomach contents.

A few specimens of woodpeckers and squirrels which were actually observed on trees
doing dam on the sp-ot and the presence

of fr"eshty Also a few squirrels caught
alive weie g lac insects and the squirrels
freely fed sticks.

In July 1955, the extent of damage by these

22



them, the survival of lac insects was comparatively better while on the other 25, it was
poor. In the former case, lac insects on 15.4 per cent of the twigs were completely dead
( due to heat ) and in the latter, on 49.4 per cent. Of the twigs bearing living lac cells, up
to 48.2 per cent was found damaged-by these agencies in the case of the first group and up
to 2I.6 per cent in the case of the second. When all the 50 trees were taken together as one
single group, lac insects on 28.1 per cent of the twigs were completely dead due to heat and
of the twigs bearing living cells, up Io 47.8 per cent were damaged by squirrels and birds.
The damage was also assessed on the basis of actual count of lac cells, i.e. as (a) grown up
dead due to heat, (b) living and (c) damaged by birds and squirrels. For this, 3 twigs at
random from each of. the 25 trees under the 2 groups ( namely with better and poor survival
of lac insect ) were collected and examined. It was found that in the group of trees with
better survival of lac insects, up to 35.9 per cent of the cells survived the effect of heat as

against only 10.4 per cent in the other group. Of the survir.ing cells, up to 61'9 per cent
were damaged by squirrels and birds in the former case and 44.8 per cent in the latter.
Taking all the 150 twigs together as representing the entire Kundri area, it was found that
the survival of lac cells from heat worked out to 23.9 pet cent and out of this 58'4 per cent
cells were damaged by squirrels and birds together. 

-

During the 2 years of study, 56 squirrels and62 birds were collected and got identified
at the Zoologtcal Survey of India, Calcutta. All the specimens of squirrels belong to one
species, namely Funambulus pennanti Wroughton. The identification of the specimens of
birds is as follows:

Scientif,c na,mesr.
No.

Popular name No. of
spec'imens

1 The crow pheasant
2 The copper smith
3 The golden backed woodpecker
4 The mahratta woodpecker
5 The Indian pitta
6 The red-vented bulbul
7 The common Iora
8 The small minivet
9 The jungle babbler

10 The rufous backed shrike
11 The wood shrike
12 The house sparrow
13 The common weaver bird
l+ The common myna
15 The golden oriole
16 The king crow

sinensis (Stephens) 1

a haemacephald (Muller ) 3

Brachypternus benghalensls ( Linn.) 12
Dryobates mahrattcnsis ( Lathan ) 10
Pitta brachyura (Linn.) 1

Mobpastes cafer (Linn.) 5

Aegithina tiphia (Linn.) 2
Pericrocotus peregrinus ( Linn.) 6
Turdoides someraillei ( Sykes ) 2
Lanius schach (Linn.) 6
Tephrod.ornis t'ond,icerianus ( Gmelin ) 3

Passer ilemesticus ( Linn.) +
Pl,oceus philifpi,ttus ( Linn.) 1

Acridotheres tristis (Linn.) 2
Oriolus oriolus ( Linn.) 1

Cicrurus rr&crocercus 3

Total @
Table XI (p. 2+ ) gives the results of further examinations of stomach contents of the

squirrels and birds during the year.

14. Cununel AND PnBvBNrrvB MBrnons oF CoNTRoL oF LAc ENBurBs

(i) t/sa oJ uire-net baskets - Infections through the wire-net baskets are carried out
with a veiw to keeping dorvn the incidence of parasites and the predators of lac insects in
the field. But these wire-net baskets and the broodlac inside were damaged by squirrels and
rats. In order to prevent this, the wire-nets are being enclosed within cheap bamboo baskets
andthen usedforinfections forthelasttwoyears. It has been foundthat emergence of lac larvae
is in no way interfered with and at the same time both broodlac and wire-net baskets are
saved from damage by the rodents. During June-July L955, I,+63 bamboo-baskets were
used to enclose the wire-net baskets and broodlac and out of these only one bamboo-basket

23



Serial Date of
No. specimen

shot

TABLE XI - EXAMINATION OF' CONTENTS Of,' ALIMENTARY CANAI OF' SQUIRRELS
AND BIRDS SHOT AT KUNDRI

Bits of lac Lac Grown-up female Termites Other miscellaneous
resin larvae lac insects insects

Entire or In
almost fragments
entire

Squirretrs

4
67

1 788
24 103

4 304
273

t99
598
476
570

2 770
5 834
9 342

2t3

l6
1

1

1
45
l3

15
I
1

J

13j

1
2

14-6-55
t4-6-5s

14-6-55
14-6-55
14-6-55
14-6-55
14-6-5s
1 5-6-55
1 5-6-55
1 5-6-55
13-6-55
-10-5s

t7-6-5s

17-6-55
20-6-55
20-6-55
2l-6-55

22-6-55
22-6-55

24-6-55

2
in good number

( not counted )

in few numbers
( not counted )

The golden bached woodpecher

1853
I 3

One round worm

Black and red ants -224
Ants - 12
Ants 

- 340
Ants - 19
Ants-103 & bugs-

+
Ants - 55
Ants-2 & beetles-

2

Few beetles only

J
+
5
6

8
9

10
11
t2

13

74
15
76
77

580

2232

6

18
79

20
21

6

27

52

was damaged by the rodents while no damage occurred either to the wire-net baskets or
the broodlac.

In order to ascertain the number of insects trapped in wire-net baskets during the course
of infection, 25 lvire-net baskets collected at random from each season of infection were
exanrined after phunki removal and the insects trapped recorded. Later, the phwnki lac
from the wfue-net baskets was caged for further emergence of the insects. The results are
given in Table XII (p. 25 ). It is seen that more insects \r'ere trapped during infection
within the baskets.

Further the efiect of the use of wire-net baskets on the prevalence of the enemy as

well as beneficial insects in the crop produced was investigated as follows. Equal quan-
tities of sticklac obtained from crops produced with and without the use of wire-net baskets
for infection were caged immediately after harvest for noting the emergence of insects from
these samples. The results of emergence are given in Table XIII (p.26). It is noted
that both predators and parasites emerged in larger numbers from the lac obtained from
crops rvhere no wire-nets were used for infection.

15. Conrnor oF ENEMIES oF LAc B:r UsE oF INSEcTIcIDES

The investigations are being carried out under three separate experiments as follows:
with D.D.T. and B.H.C. being applied in both dust form at 5 per cent strength and spray
form at 0,1, 0.25 or 0'3 per cent strengths.

2+



TABLE XII - CATCHES OF INSECTS IN WIRE.NET BASKETS FROM BROODLAC DURING
INF'ECTION AND COLLECTION OF INSECTS F'ROM THD SAME AT'TER INF'ECTION IS

OVER

Name and No. of
insects

Chalcids:
Matietto jawnsis
T etr a sti,chus p ulp ur e us
Eupelmus tachardiae
P ar e chthr o dry nus clau i -

cornis
Erencrytus dewitzi,
Tachardiaephagus tachav-
diae

T a ch ar ili aeph a gus so rner -
ailli

Eutiloma falidiscopus
B r a cky meri a tach ailliae
Elasmus claripennis

Braconids:
Bracon greeni,
Ap anlcles fahhrulhaziae
Apanleles taohardiae
Chellonus cyclopyra

Ichneumonid:
Pri stomev u s t e sl acei. col,l'i s

Bethylid:
P eri si er ol,a pulu eri a e

Predators:
Eublemma atnabilis

( adults )
( Larval & Pupal
stages )

Holcocera puluerea
( adults )

( Larval & Pupal
stages )

Chrysopa sps.

Other insects:
Beetles
Tinidae

Baisahhi 1954-55
25 baskets
containing

2lb. l2l oz. of.
palas lac sticks

During From
infection bhunhi,

Jethui 1955
25 baskets
containing

3 lb. 6l oz. of
husmi sHcklac

During From
infection phunhi,

Kathi 7955
25 baskets
containing

2lb. 8 oz. ol
palas lac sticks

During From
infection phunhi

Aghani. 1955-56
25 baskets
containing

4 lb. 5 oz. of
husum lac s$cks

During From
infection bhunhi

J1I
9

17

l7
:

2

22-I
1-

742

27
27

1l
126

l6

4

t7 t4

2-1_
1-7275

2-2-76
5-t-

5

61

2

72

10

18

40

10s

45

2

128

7tl

110 28

105

169

114 85 166
3-

l4

Experiment 1 - Host trees are treated once only ( | to 7 days ) before infection to see
whether this preventive treatment will give any protection to the lac crop from its enemies.

Experiment 2 - Host trees ate treated once every week after phunhi removal ( i.e. from
the fourth week onwards ) to see if this repeated weekly treatment will give suficient control
of the predators and parasites and also if it has any adverse efiect on the lac insects them-
selves.

Ert'eriment 3 - Lac sticks immediately after harvesting and freshly scraped ( stick )
lac at crop maturity were treated with insecticidal sprays and dusts or fumigants and they
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TABLE XIU.PREVALENCE OT'INSDCTS IN LAC PRODUCED WITH AND WITHOUT
SD OF WIRE-NET BASKETS

N.B.-Erptl..: Lacproducedwi,thuseofwire-netbashels; Conlrol: Lacproduceduithoutuseof wiremetbashets.

Kind and
quantity of lac

Insects emerged from lac

Eublemma Holcocera Chalcid Beneficial
enemles lnsecEs

150

510

150

420

443

6+O

22

7l

254

383

174

160

100

147

133

3,128

133

654

1,451

2,331

106

6+7

837

1,183

2sl

318

398

435

77

194

t7

56

271

1,051

I
51

2T

85

13s

150

186

zzJ

Miscel-
laneous
insects

42

t4

42

+

97

29

t+

48

81

3I

72

45

94

Kalhi 1954, mature fresh,
exptl.

Kal'hi' 7954, mature fresh,
control

Kathi L954, mature fresh,
exDtl.

Kathi 1954, mature fresh,
control

Aghani 1954-55, mature fresh,
exptl.

Aghini 7954-55, mature fresh,
control

Bai,sahhi, 1954-55, mature fresh,
exDtl.

Baisahhi 1954-55, mature fresh,
control

Baisahhi' 1954-55, mature fresh,
exptl.

Baisahhi 1954-55, mature fresh,
control

Kathi L955, mature fresh,
exotl.

Kethi t955, mature fresh,
control

Kathi 1955, mature fresh,
exotl.

Kathl 7955, mature fresh,
control

Ber, 7O lb.

Bev, 1O lb.

Palas, 7O lb.

Palas, lO lb,

Kusum, 2O lb.

Kusum, 2O lb.

Ber, 1O lb.

Ber, lO lb.

Palas, 2O lb.

Palas, 2O lb.

Ber, lO lb.

Ber, lO lb.

Palas, 7O lb.

Palas, lO lb.

5t

121

37

2l

48

100

9

39

JI

92

7+

65

79

93

were caged for emergence of enemy as well as friendly insects with a view to determine if
carry-orier of enemiei from the harvested crop to the next crop could be prevented.

Under experiments (1) and (2), there were 2 trees under each of the treatments and
three sti h 9 in. ) were examined, once after larval settlement,
again of ce and finally at crop ry-atulty: for:nortality.of lac
irisect es and other causes as well. Table XIV ( p. 28 ) gives
the detailed stick examination data and the crop yield data for Jethui 1955 and Baisakh'i
1954-55 crops.

The data reveal that neither one treatment during the life of the crop nor the weekly
treatment of any of these insecticides has had any effect on the incidence of damage.by the
predators and parasites. The yield figures Llso indicate that the treatments were ineffec-
iive in the control of the enemies. At the same time it also appears that these treatments
do. not have any adverse efiect on the development of the lac insects themselves.

In view of the above results, the experiments were slightly modified and re-laid as

follows with lalger number of trees (6) under each of the following treatments in the Katki
1955 crop.
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Treatments Intervals of'
treatment

Once in a week
Once in three weeks
Once in six weeks

No. of
trees

6

X

5 x 3 x 6:90 trees in all.

Stick examinations of three 3 in. samples ( 9 in. total length ) were made as usual after
larval settlement, about the time of male emergence and at crop maturity. Table XV
(p.29 ) gives results of stick examination and the crop yiel<i data.

There are indications that 0'3 per cent D.D.T. spray is somewhat better than the other
treatments and this higher concentration at all the three intervals, namely once in a week,
once in three weeks and once in six weeks, has given consistently higher yields than the
rest of the treatments.

Under experiment (3), 3lb. of lac sticks and 2lb. of scraped lac were used for each
of the treatments. For spraying, just enough quantity of the chemical suspension was
used. F'or dusting, the ratio of the chemical dust to the lac stick or scraped lac treated
was 1: 100. Dosage of fumigants used is given against each fumigant. Lac thus treated
was caged immediately after treatment to note emergence of adult insects. The results
are furnished in Table XVI (p. 30) and it is seen that among the fumigants, carbon disulphide
has given the best result. .Among insecticides, it is difficult to draw any conclusions since
D.D.T. & B.H.C. dusts in Baisakhi and Jethui seasons have given better results while in
the l{atki season the sprays have given better results.

16. BrorocrcAl CoNrRoL

(i) Mass breed,ing and large-scale liberation of Bracon greeni in tke feld' and' estirnation
of the ffict of l.iberatiou,s.

(a) General - A scheme for the above study lvas sanctioned during the year for a period
of three years in the first instance. Two field areas at Berwari and Maheshpur-
Sirka have been chosen for the purpose. The trees at one of them ( at Berwari )
have already been acquired and lvork has started. Infection for the first crop rvas
done in January-February and the crop is progressing lvell. The new area at
Maheshpur-Sirka lvas completely surveyed and the trees there were enumerated
and marked in map. Due to the change in the ownership of the lands and forests
resulting from the recent land reforms act, taking the trees on lease in this area
tvill harie to pend till a final settlement is reached with the revenue and forest de-
partments. When this area is also taken, one of them will serve as a control area
and the other be utilized for releasing parasites, etc.

An air-conditioning plant is being installed in one of the rooms of the labora-
tory at Namkum and very soon mass breeding of the parasites r,vill commence for
large-scale liberations in the field.

(b) Parasites o/ Eublemma amabilis
(l) Mass breed'ing o/ B. greeni on, alternatiue hosts in tloe labovatory - Mass breeding

of this parasite vras carried out on only one alternative ( unnatural ) host, i.e.
Et'iella zinketcella (Pod borer of. Crotol'aria saltiana). The breeding rvent on at
a slolv rate for v-'ant of more sDace and constant-temperature room facilities.
Out of atotal of 14,640 hosts ofi-ered for parasitization, 15.7 per cent were para-
sitized and the average number of adults of B. green'i bred per host was 1'17.
The percentage of females was 62.9.

An abstract of the breeding data is given in Table XVII (p.32).
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rABLE xvr-EFT'Ecr 
"T "J[%T3T-TrJXttjH$"#"aND 

FUMTGANTS oN LAc

Lac samples

Baisahhi 1954-55

Palas lac sticks
do
do
do
do
do
do

Pal,as scrapedlac
do
do
do
do
do
do

Palas lac sticks

do

Palas sciapedlac

do

Jethwi 1955

Kusurn lac sticks
do
do
do
do
do

-do

Treatment

Insecticides used'

0.1% B.H.C. spray
0.25% B.H.C. spray
5.0% B.H.C. dust
0.1% D.D.T.gpray 

,

0.25% D.D.T. spray
5.0% D.D.T. dust
Control to above

0.1% B.H.C.'spray
0.25%'B.H.C. spray
5.0% B.H.C. dust
0.1% D.D.T. spray

Fwni.gqfis used'

Carbon tetrachloride
@30 lb. to 1000 cu.
ft.

Carbon disulphide @
6{ lb. to 1000 cu. ft.

Killoptera @ 25 Ib.
to 1000 cu. ft.

Control to above

Carbon tetrachloride
@ 30 lb. to 1000
cu. ft.

Carbon -disutphide @
6| lb. to 1000 cu. ft.

Killoptera @ 25 lb.
to 1000 cu. ft.

Control to above

Insecticid,e useil

0.1% B.H.C. spray
0.25o/o B.H.C. spray
5.Oo/o B.H.C. dust
0.1% D.D.T.spray

Enemies
of lac
insects

do

do

I
J
7
1

2
I
1

3

2

I
.
5

r20 120
60262
8715

20525'11 | 12
17522
75 t2 87

112++
22
33

1A- 14

2

2

+

9

23

l7t6 1

do

do

aJ
11
24
612
88

+
616

16 75 91
11 +9 60
26531
25 43 68
2+ 39 63
62329

It7 15 t32

Emergence of

Predators

g0



TABLE XVI-EFFECT OF DIFFERENT INSECTICIDES AND FUMIGANTS'ON LAC
STICKS AND SCRAPED LAC (Co?ttd.)

Lac samples Treatment

Predators Pagasites of
t--_-^-

Hol,. Ettb. Total Lac Enemies
insects of lac

insects

t+
I

2t
2

723

12 2+ 36
18927
82129

t3 23 36
2s7

60666

*

Kusum scraped lac 0'lo/o B.H.C. spray
do O25% B.H.C. spray
do 5'0% B.H.C. dust
do 0'1% D.D.T. spray
do 0'25% D.D.T. spray
do 5'0% D.D.T. dust
do Control to above

Kusurn lac sticks Furnigants useil

Carbon tetrachloride
@ 30 lb. per 1000
cu. ft. ' :

do Carbon disulphide
@ 6+ rb. per 1000
cu. ft.

do Killoptera @ 30 tb.
per 1000 cu. ft.

do Control to above

Kuswm scraped lac Carbon tetrachloride
@ 30 lb. per 1000
cu. ft.

do Carbon disulPhide
@ 6L lb. to 1000
cu. ft.

do Killoptera @ 25 lb.
to 1000 cu. ft.

do Control to above

Palas lac sticks 5o/o B.H.C. dust
do 0'1% B.H.C. spray
do O25% ts.H.C. spray
do 5o/o D.D.T. dust
do 0'1% D.D.T. spray
do 0'25% D.D.T. spray
do Control to above

Pal,as scraped lac
do
do
do
do
do
do

5o/o B.H.C. dust
0.1% B.H.C. spray
0.25% B.H.C. spriry
5o/o D.D.T. dust
0.1% D.D.T. spray
0.25% D.D.T..spray
Control to above

9029213
rs7 l+ r7t 7 30

8191

+7

2925

16 67

18 126

51

108

78
J

l9l

+
r28

l2+ 37
45

8
232 23

2l
+3t

150 28

50 11
t9
79

48 23
7tl7t+

99 48

46
1

+l
-_
-22

J
I

11
J

.-
r6

2

11

2

20

t7

1

t2

4
t9

:

1

6

6
+3

J
83

Emergence oI
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(ii) Ela.smus claripennis - ecto-partsite of the lqraqe of E. amabilis - The para-
site occurs in the lac crop between August-September and January-February.
Work on the life-history studies was started in September as the parasite be-
came available in the field. ln single-pair cages, oviposition was nbt obtained
in ry s confined in large numbers along with males
in ( 1l'xl4l" X16") did oviposit and this method
wa or the laboratory-bred stock. In January 1956,
however, oviposition even in these cages ceased and breeding .lvork had to
be terminated.

The longevity and total life-history data are given in Table XVIII.

Variation

September 1955 7-2
October 1955 7-6
November 1955 1-12
December 1955 1-10

January 1956
February 1956

Average Variation Average

1.30 14 1.30
1.50 1-10 3.61
2'40 3-29 9.58
4.to 3-36 16.00

Variation

16-19
25-33
20-28
1 3-18

Average Variation Average

TABLE XVIII-LONGEVITY AND LIF'E-HISTORY IN DAYS

Month Longevity in days Total life-cycle period in days

Males Females Females

2l'98 76-29
26.56 25-34
24.40 20-28
16.32 15-18

22.03
28.40
23.14
16.73

The egg period throughout the period of study was only one day while
the average larval periods were 8'95, 10.99, 8.82 and 7.48 during the months of
November, December, January and February respectively. The females had
an average pupal period of 10.03, 1+.+7, 14-58 and 7.84 days respectively for
the above four months. The corresponding average pupal periods for males
were 12.08, 16,41,13.32 and 8.25 days respectively.

(ti) Parasites o/ Holcocera pulverea

(a) Apanteles tachardiae (Braconid)-endo-parasite of H. pulverea Larva-A tech-
nique for the breeding of the parasite on the larvae of H. pulaerea andCorcyra cefka-
lonica was developed in July 1955, but still it requires to be improved for the pur-
pose of mass breeding. Cannibalism among the host larvae is a serious impediment
to be overcome. For life-history studies, single-pair cages were started. In the
case of Holcocera, one to trvo-day old larvae were settled on fresh lac sticks and
exposed to a pair for parasitization, Similarly I to Z-day old corcyra larvae,
settled in a thin layer of coarse wheat flour, were exposed to single pairs. The
parasites were fed on dried split grapes. After exposure for 24 hours, the parasites
were removed and the larvae a.llowed to develop.

Life-history studies were made with both Holcocera ar'd Corcyre larvae as
hosts. The results are summarizedin the Table XIX (p.34).

(b) Apanteles fakrulhajiae (Braconid,) - end,o-parasite of H. pulverea larva - A similar
technique as for the above species with slight modification was tried for this species
as well and the parasite rvas successfully reared for the first time during March 1956
on C. cepkalonica lawae a"s alternative host. The technique will be further develop-
ed and perfected for the mass rearing of this parasite. The data on life-history

JJ



TABLE XIX - LIF'E-HISTORY DATA FOR APANTELES TACHARDIAE

Host larva Month Sex of Endo-parasite period* Cocoon period Total li{e-cycle period
parasite /---------!------- /---^-- 

-

- Variation Average Variation Average Variation Average
of- of of

umber number number
H. pulaerea

July-Aug. 11-15 L2'87 5-6 5'4 17-19 l7'8
lsl- lil -6I
216-27ooo

March-April t7-13 2!'5 4-5 '+'7 22-36 29'25.
l+t (4) (4)

C. ccbhalonica

July-Aug.

October

February-March 
-

70-17 72.72 5-6
(2s)

t4-16 74.9 6-6
(7)

13-15 13.87 6-7

@

5.26 15-23 18.3

@@
6 20-22 20.9

ai Tl
6.4 t9-21 20.26(8@

28-40 35.0

T)-
37-38 37.3

(3)

xPeriod in days

showed that males take on an average 33'4 days ( average of 21 observations ) and
females 32.0 days ( average of 2 observations ) for completing the life-cycle.

(c) Perisierola pulveriae (Bethylid') - r, a larv' 
bionomics of this parasite which s due
weather conditions was started again paras
able in the field. Four direct gen July
under laboratory temperature and humidity conditions and five generations betlveen

January and April 1956 under a constant temperature of 27"C.

The details of breeding are given in Tables XX (p. 35 ) and XXI (p. 37 ) for
the oviposition and life-history cages respectively'

A black chalcid ( to be identified ) emerged as a parasite of the cocoon of this
Bethylid. Attempts were made to breed this parasite as v'ell. One female para-
sitized 5 out of 6 cocoons presented for oviposition but only 3 males emerged. For
want of females further breeding could not be done.

II -INSTITUTE PLANTATION, NAMKUM

maintained rvithin the limits of funds avail-
r+'ith farm yard and chemical manure, tt'hen-
grown to suppress the growth of grasses and
,as cultivated with a view to make use of the
Iternative host to breed Btacon green'i in the
were raised in the nurserv for experimental
lantation. Palas, khair, bbr and husum seeds
to filI up the gaps. For experimental work
fected to grow the various crops.
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III - TRAINING AND ADVISORY SERVICE

(i) Training - In all there were 15 trainees under-training during the year;. of whom
four were from-Bihar, three from U.P., two each from PEPSU and the organization of the
Special Officer for Lac Cultivation (I.L.C.C.) lyt
Piadesh. Two lac supervisors from U.P., o Lac
Inspector from S.O.L.C.'s organization compl the
Foriester from Andhra and a scholarship-holder from Assam received only a short term train-
ing for 6 months and 3 months respeclively during the period. One of the Foresters from
PEPSU lvas relieved after about 5 months' training owing to his falling sick and the neces-

sity.of having him segregated from the other trainees. The rest of the trainees are con-
tlnurng.

(i1) Aduisory Seraice

(a\ To owtsid,ers-Various institutions from difierent parts of the -country_and indi-' 
viduals interested in lac cultivation were given the necessary advice. During the
year a large number of enquiries \rr/ere received from the Commulity Project-and
i.trational Extension Service Administrations and all necessary help was rendered
as far as oossible. Publications of the Institute were sent either free of cost or at a
nominal price.

Exhibits wete sent on request to a large number of educational and other
institutions anC to exhibitions in rural and urban areas. In some of the exhibitions,
active part rvas taken and actual demonstrations rvere given.

As usual a large number of visitors came to the Institute and were shown the
various activities of research carried out at this section.

Advice was also given to various State Governments in the formulation of the
Second Five-Year Plan Schemes for lac development work.

(b) 
"o 

Special, Ofi.cer for Lac Cultiaation-A large number of lac samples were ex-
amined and'necessary advice given by correspondence and personal discussions.

TABLE XXII-A STATEMENT OF LAC PRODUCED AND ITS DISPOSALS, DURING THE
YEAR 1955-56

(From lst April' 1955 lo 3lst March 7956)

Crop and locality Scraped or broodlac produced and its disposal

F

Baisakhi 1954-55
Namkum

Jethui !955
Namkum

Jethwi 1955
Hesal

Katki 1955
Namkum

Aghani 1955-56
HesaI

Aghani 1955-56
Namkurn

2 75*

35 l21x

2814*+710*
10 6b* 0 10 6+*

N.B. - 
*Denotes scraped lac.

Produced

Md. sr. ch.

3 33 10+*

0 38 11*

310 9*

Ijnder use in
department

Md. sr. ch.

Driage

Mtl. sr. ch.

0 33 10;*

Supplied to
Chemical
Section

08
019
019
02r

Md. sr,

30
029
228
216

15*

10*

ch.

0*

l2x

0*

t*T'2

+

0

8+*

4*

Scraped or broodlac produced and its disposal
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RECEIPTS

1. (a) By supply of scraped lac to Chem. Sec. from
Namkum plantation (Baisahhi 1954-55 )

(b) By supply of scraped lac to Chem. Sec. from
Namkum plantation (Jethui 1955)

(") By supply of scraped lac for ude in the dept.
from Hesal plantation (Jethwi 1955)

(d) By supply of scraped lac to Chem. Sec. from
Hesal plantation ( Jethui 1955)

(") By supply of scraped lac to Chem. Sec. from
Namkum plantation ( Katki 1955 )

(f) By supply of scraped lac for use in the dept.
from Hesal plantation (Aghani 1955-56)

(S) By supplv of scraped lac for use in the dept.
- from Namkum plantation (Aghani 1955-56)

2. (a) By supply of scraped lac to Chem. Sec. from
Namkum plantation (Baisakhi 1953-54 )

(b) BV supply of scraped lac to Chem. Sec. from
Namkum plautation (Katki 1954)

(c) By supply of scraped lac to Chem. Sec. from
purchased lac (Kathi 1954) ...

(d) BV supply of scraped lac to Chem. Sec..from
Namkum plantation (Aghani 1954-55) ...

(") By supply of scraped lac to Chem. Sec. from
Hesal plantation (Aghani 195+55 ) ...

Torer

3. (a) By supply of scraped lac to Chem. Sec. from
purchased lac (Aghani 1954-55) ...

(b) BV supply of scraped lac to Chem. Sec. from
purchased lac (Jethui 1955) ...

(c) By supply of scraped lac to Chem. Sec. from
purchased las (Aghani 1954-55) ...

(d) BV supply of scraped lac from miscellaneous
lac from Hesal ( Aghani 195+55 ) ...

' Torer

Torar- 13 l+ 15+ 1,100 5 99+ 8 0

Quantity
Md. sr. ch. lb. oz.

3002460

02912 6t 0

o 215 6 0

228 0 221.8

216 + 19712

+ 7 10 3+612

0106+ 2r s

Value
Rs. as. ps.

22800

6573

676

23796

158 13 0

280 12 6

1763

3+8702
35 12 237 2

6 0 t2l2
202123+
36+4830

55 I

t76 8

92

129 4

507 l+

11 t2 10 926 4 877 r+ 9

0388

025 5 51

036 0 7+

0469

n

55

9

+

t+

+

0

8

11

q

5

r29 3 t43 6 1s0 0 6
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CHEMICAL SECTION

I. f,'UNDAMENTAL

1. CnBurcer, Cousrnurrou op SnBnec

(i) Synthesis of butol,ic acid, - One more intermediate ( I.L.R.L Annual, Report, 1954-55,
p. +7 ) was prepared:

Ethyl, chtoroad,ipate - A mixture of thionyl chloride ( 18 gms., 15 per cent, exce-ss-) and
ethyl hydrogen adip-ate ( 20 gms.) was heated oir the water-bath at 50'C. for 12 hrs., followed
Uy refluxin$ for an hour. The'excess of thionyl chloride was removed by (mild-) vacuum
distillation.- The ethyt chloroadipate distilled at 130"-132'C./9 mm. press: yield 18 gms.

Analysis: Calculated for CrHtrOrCl: Cl,
t8'4Io/,; found Cl, 18'43%

ium bromide from octYl bromide
and s ether, but without success owing
pgrh f been re-dried further over sodium
wlre

(i) Periodic acid oxidation of aleuritic acid and shellac

(a) Oxidation of aleuritic acid - A
expected to yield an acidic part (

heptanal). The oxidation was carrie
for half an hour and the reaction mix
aqueous liquor was extracted repea
then re-extracted with sodium carb
The neutral portion, left behind in ether, was obtained * ? sweet.smellilg volatile
light yellow liquid. It gave a semi-carbazone on prolonged standing which melted
at 82'-85"C.

L62"-163"C.).

(b) Separation of oridized' products from sh
has been attributed to the presence
acid. This a-leuritic acid molecule,
group free or (ii) its carboxyl group fr
combined. One of the products of
hydroxy-heptanal and in the second case azelaic semi-aldehyde'

The oxidation of shellac for separation of oxidized products was carried out as

follows: A sample of fresh Kusmi shellac was oxidized with periodic acid in 80

per cent acetic icid medium for hatf an hour in the dark. The oxidized shellac was

frecipitated in presence of a large volume of water and repeatedly washed with
boiling water and dried.

The acid, saponification
to be 71'81, 224'2 and 190'8
shellac werc 72'9, 230'0 and
shellac clearly shows that
hydroxyl groups in shellac.

liquor gave a very e

of a Pleasant odour. e

a decomPosition and e

I

t*

-j

I
I
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semi-carbazone of the aldehvde acid of shellac was the same. Work is to be
continued.

(c) Estimation of total arnount of aleuritic acid, present in shellac and seedl,ac-When
shellac or seedlac is hydrolysed, it is expected that the whole of aleuritic acid will
be set free and the estimation of this amount will give an idea of its total amount
present in shellac or seedlac. The procedure adopted for this estimation was as
follows: Shellac or seedlac was saponified with 0.5N (alcoholic)NaOH for 3 hrs.
on the water-bath, neutralized with an equivalent amount of 0.5N H,SO4 and oxi-
dation with periodic acid carried on as usual. Various authentic and commercial
samples of shellac and seedlac were tested and the percentage of aleuritic acid was
found to vary within 33-36 per cent in shellac and 31-36 per cent in seedlac, the
corresponding percentage of dihydroxy compound in the original ( unhydrolysed )
samples being 11-15 per cent and 12-16 per cent.

On replacing alcoholic caustic soda by aqueous caustic soda, it was found that
after saponification, addition of sulphuric acid resulted in the precipitation of some
shellac acids which could be oxidized only after dissolution with a large volume
of some solvent.

The percentage of aleuritic acid liberated with the progress of hydrolysis at
room temperature was also determined thus: shellac ( 4 S-r.) was dissolved in
alcoholic or aqueous 0.1N KOH ( 200 cc.) and after suitable intervals 5 cc. of the
solution were pipetted out and poured into an equivalent amount of 0'1.1/ H,SO4
( 15 cc. of glacial acetic acid were added in case of aqueous alkafi ). The oxidation
was carried out as usual. The results are shown in Table I.

TABLE I - ESTIMATION Of,' AI.EURITIC ACID IN SHELLAC WITH PROGRESSIVE
HYDROLYSIS AT ROOM TEMPERATURE

Time in hrs. o/o of aleuritic acid when saponifcation is
carried on with

1

2
J
4
J
6

t2
2+
36
48
72
96

t20
144
312
336

0.1N alc. KOH

26.07
27.70
29.32
30'96
30.65
30.65
3l-77
32-18
32.r8
32.18
32-18
31.77
31.77
32.58

32.18

0.1N aq. KOH

14.2+
19.53
20.75
22.78
23.60
25.39
29.70
31.30

31.7+
30.92
32.15

3t.7+

It will be seen from the table that almost the whole of the aleuritic acid present
in shellac is liberated on hydrolysis at room temperature within 4 hrs. in case of
alcoholic caustic potash, and 24 hrs. in case of aqueous caustic potash. Prolonged
contact with excess of alkali does not change the values appreciably, suggesting

+l



that the adjacent hydroxyl groups of aleuritic acid do not undergo any change in
contact with excess of alkali ( 0'1N ).

(iii) Fractionation of aleuritic acid,-Aleritic acid as obtained by recrystallization from
hot water of aqueous alcohol or alcohol-ethyl acetate mixture always records an m.p. of
100'-101"C. Microscopic examination shows it to be composed of different types of crystals.
Endeman (J. Franktin Inst., 1907, 164,285 )isolated an acid, m.p. 100'-101"C. and desig-
nated it as 10, 11, 15-trihydroxy-palmitic ecid. Rittler (Cf. Tschirch and Stock, "Die
HArze", vol. II, part 2, p. 1302) reported 8, 9, l6-trihydroxy-palmitic acid melting at
101'C. Hunsdiecker (Ber., 1943,768, l+2-+9 ) designated the natural aleuritic acid as the
B-isomer having the cis-configuration. Baudert (Compt. rend,., 1945, 221, 205-6 ) synthe-
sized aleuritic acid and recorded m.p. of l3l"-132" for the a-isomer and 102'-104' for the
p-isomer. Mitter et al,. (Science & Culture, l9+2,8, 273) also synthesized aleuritic acid,
m.p. 125" and found the mixed m.p. with natural aleuritic acid to be 101'C.

From the above it appears likely that ordinary aleuritic acid is a mixture of isomeric
acids. To test whether it is actually so, fractionation of aleuritic acid was undertaken.

Aleuritic acid, m.p. 100"-100'5'C., was dissolved in acetone-free methyl alcohol by slight
gerator for crystallization. The crystals ( about
filtered off th cold methyl alcohol. Microscopic
p to be ma of one type of crystals only, melting at 102"-

102.5"C, The alcoholic filtrate on further standing in the cold even for a long period did not
give any more cryst the alcohol was distilled off, still nothing crystallized out
indicating that the r is higtrly soluble. On gradual evaporation of the solvent,
however, very fine tt 42'8 per cent ), -.p. 96"-97"C. were obtained. The
product was once again recrystil\zed from aqueous methyl alcohol in the form of clusters
of fine needles, m.p.97"-97'5'C. and is being further studied.

acid.s from Kusmi shellac - As
water-soluble acids from hydro-
lic acids which could be isolated
lead salt of the former is soluble

through the sorubre- and insoluble-lead salts accordi'g to [";'"tffiX*#;li3:t#:i" 
*tu'

Hydrolysis of was nnual' Report,
1954-55, p. 50 ). as n dilute acetic
acid and the preci acid n, some solid
gradually precipitated from ch re e
of several crystals. The cr were )
from those of usual aleuriti m.p. C
99"-101'C. To the filtrate a 10 per cent aqueous solution of lead acetate was added in
excess and the precipitated lead salt separated and thoroughly washed. The filtrate on
concentration gave a thick syrup. Addition of water gave a precipitate. The p,rocess
of concentration and precipitation was repeated several times. The individual salt fractions
obtained will be investigated.

N. R. Kamath (private communication ) claims to have isolated an aldehydic acid
ight of lac resin. The 2, 4-
decomposition. To confirm
Fifty gms. of seedlac were
overnight at room tempera-

ture and filtered. Fifty-six gms. KOH in 500 cc. aldehyde-free alcohol and 63 gms. NarSOt
in 1000 cc. water were added to the seedlac solution and allowedto stand for 24 hrs. at room
temperatur HCI in pre hereal
layer was e ortions were liquor
which was water-bath. there
gradually separated out a liquid mass which was dissolved in ethyl acetate and dried over

{
i

F!+

f
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l

anhydrous NarSOn. 'Removal 
of solvent left a thick symp which responded to Tollen's solu-

tion and gave a 2,#dinitrophenyl - The aqueous mother
liquor was extracted with ethyl gave a 

-flufiy powder
which softened at 85"C. and t r5'l hydrazo4e, m,p.
232"-233"C. with decomposition. d from aqueous liquor
was about 67.0 per cent.

, In a second experiment, alcohol was replaced by water for saponification, the rest of
the procedure being the same as before. The total amount of obtainable acid from the
aqueous liquor was nearly 47'0 per cent. During distillation of ethyl acetate from the
ethyl acetate extract, there precipitated an acid, m.p. 164"-165"C., amounting nearly to
4.0.per cent.

Later experiments have shown that crystals of aleuritic acid separate out from the
aqueous liquor on standing. Hence from the above observations, the acid obtained from
the aqu pure one, but a mixture. It has also been previously
found ( 4,pp.27-28 ) that the aqueous liquor contained Shel-
lolic an acid.

Next, attempts were made to find out the actual amount of aldehydic acid in the
aqueous liquor by - About 36 per cent of, the
derivative (m.p.2 2t.6per cent aldehydic acid
could be obtained fn.another case, hydrolysis
of 50 gms. seedlac only 14 gms. KOH (which
was just in excess ) in 500 cc. water. The amount of the derivative obtained was nearly
39 per cent, which is equivalent to 22.8 per cent of aldehydic acid.

The above trvo experiments indicate that NarSO, is nbt necessary during saponifi'eation,
for the complete isolation of the aldehydic acid. Further confirmatory work is in progress.

Kamath (loc. cit.) further claimed to have separated a component from lac resin con-
taining the caibonyl group nearly to the extent oi 60 per cent. According to his method
( a 10 per cent alcoholic solution of lac is adde< to an alioholic solution of.2, 4-dtnitrophenyl
hydrazone hydrochloride ) only about 34 per cent of a yellow derivative from seedlaC could
be obtained'so far: this'is b6ing tested.'

(v) P aper C laomatography
(a) Hyd'roxy acids - R1 values of butolic, dihydroxy stearic, aleuritic and shellolic

acids were determined by means of descending and ascending methods and are
. given in Table II.

TABLE II-Rf VALUES OF HYDROXY ACIDS OF.SHELLAC By DESCENDING AND
ASCENDING METHODS IN VARIOUS SOLVENTS

I

i

Acid

Butolic, m.p. 54"-55'C.
Dihydroxy stearic, m.p. 90'C.
Dihydroxy stearic, m.p. 129'C.
Aleuritic, m.p. 100"-101'C.
Aleuritic isomer, rn.p. 96"-97"C.
Shellolic, m.p. 206'C.

A

0.95

0.90
0.90
0.80

B

1.0
1.0
1.0
0.9+
0.9+
0.83

c

0'81

0.73
0.73
0.4+

Descending method
*Solvent

Ascending
method

*Solvent
D

0.94
0.93
0.93
0.96
0.96
0.92

*Solvent: A-z-Butyl alcohol: 90 per cent formic acid: water ( 4:2.5:3.5)
E - 

z-Butyl alcohol: acelic acid: water ( 5: 1: 4 )
9-95, per cent ethyl alcohol: Iiq. ammdnia (100:4)
D 

- 
Phenol saturated with water-iormic acid used for saturation of the chamber.
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Butolic acid and dihydroxy stearic acids moved with the solvent front in
solvent'B, and no spot Could be traced for dihydroxy stearic acids in solvents A
and C.

(b) Shetl,ac and. rcsin - Rl values for shellac and rosin were determil"{ly the ascending- ' 
method in several other solvents and ir sults are given in Table III.

TABLE lrr - R1 VALUES OF SHELLAC AND ROSIN BY ASCENDTNG METTTOD IN VARTOUS
SOLVENTS

Solvent

1. Petroleum ether ( b.p. 60"-80' ): water: acetic 0'00
acid ( 100: 60: 10 )

0.00

0.90

0.90

Streak

Streak

Rosin

0.9+

0.98

0.96

0.97

Streak

Streak

0.97

2. Toluene: water: acetic acid ( 100: 60: 5 )

3. Toluene: n-Batyl alcohol: water: acetic acid
( 50:25:40:5 )

4. Toluene: n-Butyl alcohol: water: acetic acid
( 25: 50: 40: 10 )

5. n-BfiyL a"Icohol saturated with 2N-ammonia

6. n-Butvl alcohol- saturated with 2N-ammonia:
toluene ( 50: 25 )

{
\

It-will be seen from the above data on solvents 3 and 4 that change in the pro-
portions of the solvent mixture has not changed the R1 values.

The technique of circular ( horizontal ) paper chromatography was applied to
determine the R1 values of the hydroxy acids, and shellac and rosin but promising
results could not be obtained so far'

(vi) Zoss incurred in the Process of p
sol'ution-It has been reported lLond'on
No.26, p. 15I that there is a loss of 10-20
acid from a sodium carbonate solution.
the yield of bleached lac also (I.L.R.I. An
investigating the matter some preliminary
follows:

One ate
or 0'2 p in-
solubles der
effcient stirring. Precipitated lac was separt till
acid-free. Loss was found to be nearly 8-10 per cent.

The mother liquors were slightly pink-coloured and reduced Tollen's solution, but not
Fehling's. A cryst-alline semi-caibazone, m.p. 235" with decomposition, was_obtained from
the liqirors. Thil mother liquors gave also a pink-coloured lead salt with lead acetate.

That an acidic part had been removed
firmed from the acid values of the original
68'34 respectively. From later experiments
obtained from the aqueous liquor as its 2, 4
decomposition. From the
removal of a highty solubl
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free state or in such a form as to be very easily saponified even with sodium carbonate and
bicarbonate.

A sample of shellac,
for a long time, gave an
acidic to litmus and showe
Similar observation could be made in the c
shellac in 95 per cent aldehyde-free alcohol o
a large volume of water.

The a ched lac also reduced Toll
and gave m.P. 148'-150"C. with de

The lietd ther confirmatorY work is

2. Pnvsrco-cHEMICAL Sruorps oN Lac

1939, p. 660) and Flory (../. Am' Chem. Soc',
ever, iould not be obta-inecl. Work will be continued'

(ii) Dissociation comstants oJ fr9e. acid's in sh two

shellic'acids as contained in Angelo's dewaxed, sllel
constituents of shellac' namely' liard and soft re 

rryr 
"r.orrolr"f 

were titrated against N/10
(model No. 115 ) was used for finding
zation curves of these resins along with

ion constants evaluated by extrapolation.

The following values were obtained for the dissociation constants:

Shellac-free acids
Hard resin-free acids
Soft resin-free acids

3.98 x 104
3.1 x 10-6
10'0 x 104

(iii\ Measurernent of specif.c heat of shellac 
-For_measuringthe 

sp-eciflc-treat of shellac
the dri[.inal cylindrical iype .it calorimeter was found to suffer from the following defects:

(a) Unequal amounts of shellac on the two sides of the heater.

(b) Unequal transfer of heat from heater towards the two sides'

(c) Theimometer as placed could not be expected to record the average temperature
of shellac.

(d) There was no device to ensure even distribution of heat from the heater to the
' whole mass. Such a device may be considered essentiaL in view of the poor thermal

conductivity of lac.

Various means were tried to rectify these defects but it was found impossible to remove
them completely if a cylindrical cal6rimeter were used. Finally 

-a -rectangular type of
calorimetei was" devised. 

-which 
was reasonably free from all these defects and gave quite

reliable and reproducible results'

The values could be determined very quickly to an accuracy ol 2-3 p9r cent which was
sufficient for our purpose. The specific heat 

-of Kusmi shellac as ry9l as polyrnerized
Kwsrni shellac were delermined, and are tabulated in Table IV (p. a6)'
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TABLE IV_SPEC[FIC HEAT OF SHELLAC AT VARIOUS TEMPERATURES

Temp.
range rn

oc.

20-25
25-30
30-3s
35-40
40-45
45-50
50-55
s5-60
60-65

Fresh

0'66
4.71
0.6s
0.58
0.s7
0.57
u.5 /
0,57
0.56

Sp. ht. ot Kusmi st'ellac
No.

I
2
3

+
J
6

8
9

{
t

0.7I at 75"C. is taken to indicate the melting
of s to be 75'C. A paper has been prepared
cate ion.

(!") Fractionation of polyesters of cliacid fr
of polyesters of lorv degree of polynerization
repeated for comparison rvith those obtaine
same and the results obtained .closely resern

_. To- study- of the polyest of poll'mslization,
diacid from al repared follo-nvin and lvf"ertins ( Bez.
1936, p..2050 ) been'purified as rmal polyest..'ifi"u-
tion. Further

3, SreNoenorzATroN, Gnalrnc AND ANALysrs

(i) Determination oJ th,e bleach ind,exlbleachabilie of seed.lac

(a) T!'e l1'9t'i!ute method' for the detennination of the bieach indexlbleach.ab'il,ity oJ shel,l,ac -It rviil be recalled that t evolved Institute method for tire determi.ra-
tion of the bleach index/
methods for evaluation o
and is being referred to
this last
( IS rva
had e of
scientists were already working on
mended that some further ruoik .h
ratios of several samples of lac
and that bleach inde,x - colour
scale instead of on the linear to elimi
the bleach index.

to
ed
J.r

de
ed

q

I

+6

Fresh

0.33
0.3+
0.39
0.40
0.4s
0.54
0'57
0.6+
0'62

Polymerized

0.30
0.30
0.32
0.3+
0.37
0.45
0.47
0.+7
0.53

No.

10
11
t2
13
M
15
76
i7
18

Temp.
range rn

'c.

65-70
70-7s
75-80
80-85
85-90
90-95
95-100
10c-105
105-110

Sp. ht. of Kusnil sheTlac

--L Polymerized

0's3
0.53
0.53



Bleach liquor for
300 gms.

60

70

80

100

120

TABLE V

Volume of bleach liquor added

(60-4)x5:{Ij:70 
cc.----T-- --4- -

(70-a)x5:qxj:82.5 
cc.++

(80-4) x 5 76x5\: -------:/-:-:4+
(100-4)x5 96x5\-,: 

-:120 
cc.4+

(120-4\x5 116x5
: t4\ 

^^++

Volume to which seedlac extract
was made up ( before addition of

bleach liquor )

375-70:305 cc.

375-82'5:292'5 cc.

375-95:280 cc.

375-120:255 cc'

375_t+S:230 cc.

Th oduced in Table VI (p. a9) and Graphs
I and obtained by using different volum,es
of the of the samile (as determined by the
new m semi-logarithmic scales.

(b\ Use oJ a photo-electric colorirneter for the ileterminatian of the bleach index of lac-
' In ttre method recently evolved at this Institute for the determination of the

bleach index of lac, the degree of bleaching effected under the conditions of the
experiment, is determined fiom the colour-of the bleached solution, filtered free

x
az
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COLOUR RATIOS USING DITFERENTAMOUNTS

OF BTEACH LIQUOR

VRS. BLEACH INDEX ON SEMIIO6 CRAPH

BLEACH INDEX
Gne.prr II

from wax, in terms of a known standard, viz. N/1000 iodine. The use of a Dubosque
(cup and plunger tlpe ) colorimeter had been recommended for the purpose. -

If a photo-electric colorimeter could be used, it would mark a further improve-
ment inasmuch as personal element in the colour comparison would be eliminated

+8
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and there would be no eye fatigue that usually occurs when a number of determina-
tions are carried out with the aid of the visual colorimeter. A photo-electric
colorimeter would also do away with the necessity to prepare fresh iodine standard
solutions from time to time once the colorimeter is properly calibrated. The
practicability of using a photo-electric colorimeter in these determinations was,
therefore, investigated.

A Klett-Summerson photo-electric colorimeter wi$ used, the procedure
adopted being as follows: Seedlac coarsely powdered to pass through a 10-mesh
sieve, was rolled on paper to ensure uniformity. 37'5+0'1 gm.of this powder
and3,7 f 0.1 gm. anhydrous sodium carbonate were then weighed into a 400 cc.
tall form beaker and mixed with 110 cc. of hot water at 70" +2'C. The beaker
with contents was then transferred to a boili:rg water-bath and the contents stirred
with a glass rod, vigorously at first till the initial frothing subsided, and occasionally
thereafter. After exactly half an hour's heating, the beaker was removed from
the water-bath and 25 cc. of hot water (70" +2"C.) poured down the sides of the
beaker. After thorough mixing, the solution was immediately strained through
a copper or brass 100-mesh wire-gauze fllter cone into a 500 cc. graduated cylinder.
The beaker and residue were washed with hot water at 70" +2"C. taking care that
the total extract including washings does not exceed 250 cc. This was then cooled
to room temperature in a stream of running water and made up to 280 cc. with
distilled water. ft was then drained into a tall form 400 cc. beaker and mixed
with 95 cc. of bleached liquor, having available chlorine content of 3 *0'05 per cent.
The solution was occasionally stirred with a glass rod for half an hour and then
covered with a watch glass and left standing overnight in a cool dark place. Next
morning, the wax that had collected at the surface was cautiously stirred into the
solution without disturbing the sediment at the bottom. Exactly 300 cc. of the
sediment-free supernatant solution were then measured and poured into a 400 cc.
beaker and treated with another 4 cc. of the bleach liquor. After stirring well
and allowing to stand undisturbed for half an hour, an aliquot portion was fi1terefl
through a dry fiIter paper. The first 2-3 cc. was rejected being somewhat cloudy.
The colour of the subsequent clear fiItrate was then determined by matching against
N/1000 iodine ( in potassium iodide ) solution in a Dubosque colorimeter. From
the colour ratio, the bleach index was read by reference to the bleach index-colour
ratio curve.

The same soltition was then examined in the photo-electric colorimeter. A
glass cell with an effective depth of 20 mm. and the green fllter ( KS-S4-approximate
spectral range 500-570 mpr) were found to be most convenient. With these settings
the absorption caused by interposition of the bleached solution in the light path
was read out from the graduations on the dial attached to the knob.

Fifty samples of seedlac were similarly examined and a curve drawn by plotting
the photo-electric ( absorption ) readings against the bleach indices of the samples.
The results of the experiments and the shape of the curve are brought out in
Table VII (p. 52 ) and Graph III (p. 51 ) respectively.

From the nature of the curve, it would appear that a photo-electric colorimeter
can be conveniently used for the determination of the bleach index/bleachability
of lac by the Institute's new method.

A short note embracing these results has been sent for publication in the
Journal of Scienffic & Industrial' Researck.

(i1) Acid, aalue of bleqched, Iac using a.queous alkali- One of the items considered by the
recent meeting of the International Standards Organization ( ISO-TC-5O ) on lac was the
acid value of bleached lac. It was pointed out on behalf of the American delegation that
the U.S.A. was tending to use aqueous alkali for determination of this value and that quite
satisfactory results were being obtained as long as care was taken to ensure that the reagent

50
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was free from carbonate. It was agreed that member countries should try this method
and see how it compared with the current method of using alcoholic alkali for the purpose.

This work was undertaken in this Institute during the period under report, with results
as follows:

Tke rnethod, -The reagents used were:
(a) Phenol,phthal,ein Indicator - 0.2 grn. of phenolphthalein dissolved in 60 cc. of

90 per cent neutral ethvl alcohol and diluted with distilled water to a volume of
100 cc.

(b) Neutral Eth,yl, Alcoh,ol-Rectified spirit (95 per cent by volume) containing a few
drops of phenolphthalein, and neutralized with alcoholic KOH to a faint but per-
sistent pink colour.

(c) Standard alcoholic lotassium hydroxide-Approximately 0.1N alcoholic alkali in
aldehyde-free 95 per cent alcohol.

(d) Stand,ard, aqueous alkal,i - A stock concentrated solution of potassium hydroxide
was prepared and allowed to settle in a stoppered bottle for several days. The
clear liquid was decanted and to it was added barium hydroxide solution until
no further precipitate of barium carbonate was formed. The solution was again
allowed to settle, and the clear portion decanted and diluted with water.

The strength of this alkali was determined by titration against pure potassium acid
phthalate using phenolphthalein as indicator, and was adjusted to nearly 0.1N by dilution
with water.

Procedure - Weighed about 1 gm. of the sampl 1 mg. and dissolved
in 50 cc. of the neutral alcohol. Dissolution was ng on a water-bath
for a few minutes. When dissolution was complet cooled, 10 drops of
the indicator were added, and the whole was titrated against the standard alcoholic or

?0050 1501.00
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Mean colour
ratio

Sl. Sample
No. No.

Colour ratio
uslng

Dubosque
colorimeter

(a) 6.00
6.+O

(b) s.7o
5.60

(a) s.70
5.60

(b) s.70
5.90

(a) 4.e0
4.96

(b) s.20
5.30

4.80
4.80

+.8+
+.60

(a) a.s0
4.60

(b) 4.08
4.00

(a) 3.80
3.90

(b) 3.70
3.80

(a) 3.60
3-70

(b) 3.70
3.80

3.52

(a) 3'80
3.60

(b) 3.70
3-40

(a) 3.60
3.72

(b) 3.60
3.70

2.96
3.08
2.8+
2.72

TABLE VII

6.20

5'65

Bleach index
from graph

58

62

67

6+

61

68

70

7+

t)

76

76

76

78

78

79

77

77

83

86

Deflection in
photo-electric

colorimeter

11.0
11.0
r+.0
14.0

14.0
14.0
14.0
14.0

14.0
14.0
16.0
16'0

15.0
15.0

22.0
22.0

20.0
20.0
2+.0
2+.0

22.0
23,0
22.0
22.5

22.0
23-0
22.5
23.0

25.0
25.0

25.0
25.0
28'0
28.0

29.0
29.0
25.0
25.0

3+.0
34.0
33.0
33.0

Mean
deflectioir

11.00

14.00

14.00

14.00

16.00

15.00

22.00

20.00

24.00

22.50

22.25

22.50

22-75

25.00

25.00

28.00

34'00

33.00

62
62
6I

5.65
5.80

IAt

IAt

Pht

w

Pht

+.93

5.25

4.80

+.72

4.55

+.0+

3.85

3-75

3.6'5

3.7s

3.52

3.70

J.55

3.66

3.65

3.02

2.78

N

Phu

o

K

10

11

t2

29.00

25.00

s2



TABLE Yll-(Contd.)

93

98

Mean colour
ratio

L

IBt

sl.
No.

13

l+

15

t6

T7

18

19

1.85

1.65

72

18

D

IIAl

P

2l

22

)?

2+

Sample
No.

Ph,

J

G

Colour ratio
uslng

Dubosque
colorimeter

2.78
2.82

(a) 2.70
2.7+

(b) 2.76
2-80

(a) 2'40
2-30

(b) 2.+0
2.52

(a) 1'e0
2.10

(b) 2.30
2.40

(a) 2'20
2.30

(b) 2.10
1.90

2.00
1.90

2.15
2.20

1.83
t.92
t-92
2.t2

(a) 1'78
1-90

(b) 1.70
1'81

(a) 1.61
1.70

(b) 1.70
t.66

(a) 1'86
1.84

(b) 1.70
1.60

(a) 2.00
t.96

(b) 1.88
1.90

Bleach index
from graph

86

87

86

104

103

101

104

98

100

Deflection in
photo-electric
colorimeter

36.0
36.0

35.0
3+.0
31.0
30.5

4+.0
44.0
41.0
41.0

53.0
53.0
+2.5
+2.s

49.0
49.0
51.0
52-O

57.0
57.0

+4-0
++-o

50.0
51.0
45.0
45.0

50.0
50'0
55.0
55.0

56.0
56.0
54.0
s4.0

55.0
55.0
60.0
61.0

58.0
58.0
63.0
63.0

Mean
deflection

36.00

34.50

30.75

44.00

41.00

53.00

+2.50

49.00

51.50

57.00

44.00

50.50

45.00

50.00

55'00

56.00

54.00

5s.00

60.50

58.00 :

63.00

2.80

2.72

2-78

2.35 92

2.46 90

2-00

2-35

2.25

2.00

1.95

2.17

1.87

1.84

r-75

1.66

1.68

1.98

1.89

98

92

98

101

102

100

53,



TABLE VII-(Contd..)

104

105

105

105

106

105

IM

Mean colour
ratio

80

t7

A

79

SL
No.

25

26

27

28

29

E

30

31

32

Ph*33

3+

35

36

Ph.

Sample
No.

M

Colour ratio
using

Dubosque
colorimeter

(a) 1'sa
1.74

(b) 1.46
1.62

1.52
1.62

1.54
1.60

1.52
1.60

(a) 1.s8
1.64

b) r.62
1.64

(a) 1.30
1.50

(b) 1.30
1.30

(a) 1.00
1.10

(b) 1.04. 1.06

(a) O.ea
1.02

(b) 0.e4
1'03

(a) 1.16
1.30

(b) 1.4s
1.25

(a) 1'25
1.05

(b) 1.20
1.40

1.22
t-20
1.18

(a) 0.e0
0.96

(b) 1.00
1.10

Bleach index
from graph

109

111

lt7

It7

119

tt9

115

111

Ll+

Deflection in
photo-electric
colorimeter

60.0
59.0
70.0
70.0

58.0
58.0

59.0
58.0

60.0
60.0

65.0
65.0
63.0
63'0

75.0
75'0
70.0
70.0

84'0
84.0
87.0
87.0

101.5
101.0
88.0
88.0

83.0
83.0
80.0
80.0

80.0
80.0
84.0
84.0

9+.0
93.0

tt7.o
116.0
103.0
103.0

Mean
deflection

s9.00

70.00

58.00

58.50

60.00

65.00

63.00

75.00

70.00

84.00

87.00

101.25

88.00

83.00

80.00

80'00

84.00

93.s0

116.s0

103.00

Phtt

Phn

1.6+

r.5+

t-57

t-57

1.56

1-61

1.63

1.40

1.30

1.05

1.05

0.98

0.99

1.23

1.35

1.15

1.30

t-20

0.93

1.0s

113

110

t20

118

54



sl.
No.

Sample
No.

4

IIBl

uslng
Dubosque

colorimeter

(a) 0'84
0'82

(b) 0.e2
0.96

(a) 0.85
0'90

(b) 0.82
0.90

(a) 0'86
0.82

(b) 1.00
1.06

(a) o.ez
0.90

(b) 0.86
0'90

(a) 0'66
0.72

(b) 0.76
0.78

(a) 0.64
0.6+

(b) 0.70
0.65

(a) 0'60
0.62

(b) 0.s8
0.62

(a) 0.s2
0.54

(b) o.s4
0.58

(c) 0'57
0.60
0.52

(a) 0.48
0.48

(b) 0.57
0.58

(a) 0'48
0.50

(b) 0.4s
0.+7

ratio

0.83

0.94

0.87

0.86

0.8+

1.03

0'91

0.88

0.69

0.77

0.6+

0.68

0.61

0'60

0.53

0.s6

0.56

0.48

0.57

0.49

0.+6

1t7.0
1t7.0
99.0
99.0

106.0
106.0
102.0
t02-0

134.0
13+.0
104'0
104.0

109.0
109.0
108.0
108.0

r57.0
157.0
139.0
139,0

165.0
165.0
1s6.0
156.0

190.0
190.0
192.0
t92.0

230-0
230.0
200.0
200.0
194.0
19+.0

245.0
2+5.0
198.0
196.0

2+r.0
240-O
2+8.0
2+8.0

Mean
deflection

117.00

99.00

106.00

102.00

134.00

104.00

109.00

108.00

1s7.00

139.00

165.00

1s6.00

190'00

t92.00

230.00

200.00

194.00

245.00

197.00

240.s0

248.00

TABLE VII--(Contd..)

Colour ratio Mean cclour Bleach index Deflection in
frongraph photo-electric

colorimeter

t23

120

t2l

tzl

122

119

t2l

122

128

125

128

128

x

73

a

66

37

38

39

40

+l

42

+3 131

131

134

133

133

Ph,

F++

137

133

136

138

45

46 Pht
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Y

sl.
No.

+7

48

49

50

Sample
No.

H

B

Phto

(a) 0.36
0.37

(b) 0.38
0.39

0.+3
0.4s

(a) 0.32
0.35

(b) 0.33
0.33

(a) 0'30
0.31

(b) 0.30
0.31

(c) 0.28
0.29
0'30

TABLE YII-(Contd,.)

Colour ratio Mean colour Bleach index Deflection in
using ratio from graph photo-electric

Dubosque colorimeter
colorimeter

Mean
deflection

360.00

355.00

395'00

+25.00

445.00

0.365 t++

0.385 l+2

0.4+ 138

0.335 r+5

0.33 7+6

0'305 148

0.30s 148

0.29 150

330.0 330.00
330.0
272.0 272.s0
273.0

283.0 283'50
284.0

360'0
360.0
3s5.0
355.0

395.0
395.0
+25.0
+25'0

+45.0
+45'0

aqueous potassium hydroxide. The end point was considered to have been reached when
a faint colour remained even after continuous swirling for 30 seconds.

The values obtained are given in Table VIII (p. 57). It will be noted that practically the
same values are obtained by the use of either of the reagents.

(iii) A rapid. rneth.od. for thc d.etermination oJ iodine aalue of lac - Apart from its utiliiy
in the study of constitution, the degree of unsaturation expressed in terms of the iodine
value of lac is particularly interesting to the shellac ana"lyst, because this forms the basis
of one of the ( two ) methods of estimation of rosin, a common adulterant of lac. The
current method for this, namely, Wij's method, estimates volumetrically the amount of
iodine consumed by a known weight of the substance when treated with a solution of iodine
monochloride in acetic acid solution. The conditions of the experiments, however, are
rather exacting, in particular, iodine monochloride appearc to be far too reactive a substance
to be used with such a detcate materia"l as lac. Hence a number of other methods known
for the determination of iodine value of organic compounds were tried on lac, and are des-
cribed below:

The method, first tried, was that developed recently by Mukerji for the iodine value
of oils and fats using hypochlorus acid as the reagent (Mukerji, I. A*. Oil Chern. Soc.
1955, 32, 351 ). The chief attractive features of this method are: (i) the estimation
involves the use of an aqueous solution of the reagent (in aJI the methods currently
employed, the reagents used must be perfectly anhydrous ), (ii) the method is a quick
one, a reaction time of only 4 to 5 minutes being necessary, and (iii) the reagent used
is much milder than iodine monochloride. According to the author, the results obtained
compare favourably with those by other standard procedures. Details of the method
as applied to lac were as follows:

Glacial acetic acid was first employed as the solvent for lac. The sample was weighed
out into a glass-stoppered conical flask and the requisite volume of glacial acid added. The
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st.
No.

TABLE VIII-ACID VALUES OF BLEACHED LAC

Acid value using alcoholic
potash ( normality 0'1058 )

Acid value using aqueous
potash ( normality 0'1041 )

-)

Sample
No.

BLt

BLn

22

18

2+

BLu

BLn

L7

BLu

BL.

XXX

XXIX

(a) 62'00
(b) 61.46

(a) 62'29
(b) 62.32

(a) 68'+2
(b) 68.s8

(a) 68'e8
(b) 6e.1s

(a) 6e.83
(b) 6e.37

(a) 69'6s
(b) 6e.e2

(a) 70'03
(b) 70.26

(a) 70'73
(b) 70'73

(a) 71.03
(b) 70.e2

(a) 72'44
(b) 72.+1.

(a) 72'47
(b) 72.s7

(a) 75'50
(b) 76.07

Mean
6r.73

62.31

68.50

69.07

69.60

69.79

70.r5

70.73

70.98

73.+3

72.52

75.79

Mean
62.25

62.18

68.63

69.22

69.33

70.01

70.76

7t.81

71.72

73.00

72.10

75.93

(a) 62'12
(b) 62.37

(a) 62'18
(b)

(a) 68'37
(b) 68'8e

(a) 6e.40
(b) 6e.04

(a) 69'74
(b) 68.e2

(a) 70'21
(b) 6e.81

(a) 70'82
(b) 70.70

(a) 7t.91,
(b) 7r.7r
(a) 7r'91
(b) 7r.32

(a) 72'73
(b) 73.26

(a) 72'46
(b) 71.e1

(a) 7s'43
(b) 76.+3

10

11

t2

flask was thoroughly shaken so as to dissolve the sample in the_acid. Aquegup solution of
sodium hypochloiit,5 of requisite strength was then added, and the mixture shaken well and
allowed t6-stand in the daik for 5 minutes at room temperature. Twenty cc. of 15 per cent
potassium iodide solution were then added. The flask was shaken well, and after 1 minute,
the fiberated iodine was titrated with standard sodium thiosulphate solution.

It was noticed that the shellac precipitated out when the hypochlorite solution was
finding out at what stage coagulation
I0, 25,50, 75 and 100 cc. of glacial ac

it was found that precipitation could
d. (The iodine value was found to inc

of acetic acid used.)

As 100 cc. of acetic acid would be far too expensive, the possibility of using ethyl alcohol
in place of acetic acid was investigated. E re rep t amounts
of ilcohol. When 75 cc. of ( over 95 per lvere 20 cc. of
0'1N sodium hypochlorite solution, no-precip notic onditions,
a sample of sheilac galre an iodine value of 9.3 and a sample of rosin, 133. It was found
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that for every 1 per cent rosin present, there was a rise of about 1.2 in the iodine value of
the shellac, the theoretical rise being l-24 : (133-- 9'3) ' It was also found that with a more

concentrated solution of hypocbJorite ( 0.25N ) and correspondingly smaller volume of
the solution, the volume of atcohol could'be reduced to 50 cc.-

str u?itfffi3:fuXfi:,:1#,""1,",",1l,*5;'l,Jf,"J,H,fit?Ta lK;,lliof reaction, etc., were altered one after the other. I"odine value was
ctor, and for obtaining reproducible results,
The value increased with an increase in the

solution and also by allowing more time for
ature was raised, as well as with an increase

In all the above experiments, the same sample of shellac had been used. To ascertain
the _range of variation of iodine value from sample to sample even under the same set of
conditions, a number of were The values
were found to vary fro This and hence
renders the method uns e val to the fact
that sodium hypochlorite whi
conditions of the experiment
saturation. It is sienificant
more or less dependSnt upon
colour tndex.

II. APPLIED

1. Vanwrsnns, LecAurns eNn perxrs

,, (i) A,Srt"g, properties-of 
fie_Il'acllinseed. oil. paints-It is now nearly eight years sincethe wood and steel work of the Institute and staff quarters were paintef, wiih shellac-

linseed oil paints. The painted surfaces indoors do not r'ho* 
"tty 

visiblE ii1 "i a"i"rioi"tio"
so far.

(il Oll-cloth-An oficer of this Institute visited the factory of Bhor fndustries, near
Poona, with
of the usual
kind enough
were made a
running yard the shellac-based oil cloth woul

chnician and Director, however, admitted the
respects and expressed their desire to manu-
rial and put it on sale to study the market
dicates that an adverse price differential of

to the market.
(iii) Shellac-baseil anti-corrosiae and, anti-fouting paints- Samples of anti-corrosive

back to the fndian Naval and Chemical and
bay have now undergone sea-water immersion
anti-fouling compositions showed poor per-

lied showed proririse inasmuch as^ with an
t withstood sea-water satisfactorilv for
of six months. An officer of this insti-

qf which a prosrarnme of work has been arr*".St;t#; "TTntt"j;'t't't'' 
as a result
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(iv) aarnisk - The test report on a clear baking oil insulating
varnish, oil and shellac-rosin-glycerine modified resin, was reproduced
in the I rt 1954-55 (pp. 62-63 ). In view of its satisfactory perform-
ance, a semi-large scale production cum demonstration of the varnish was carried out in
the factories of two of the leading paint and varnish manufacturers of Calcutta. In both
the cases, the batches consisted of one maundx of rosin, half a maund of shellac and the
corresponding qua
any provision for
smoothly and did
of the factories was sent for testing to the Government Test House, Alipore, Calcutta. The
report since reieived indicates that the samples proved satisfactory in all respects except
oil resistance. Another sample sent to the Indian Telephone Industries also met with the
same complaint. Our laboratory sample, however, had passed this test. This is being
looked into.

(v) Lac-kamala oil, combinations - The possibility of plasticizing lac with karnal,a oI
was investigated.

Kamala oil is a quick drying vegetable oil of outstanding properties and is being recom-
mended as a substitute for tung oil. Unfortunately, lac is not compatible with kamala oil
nor does this oil lend itself to manipulations like linseed oil. So the prospect of preparing
lac-kamal,a oil combinations under the usual conditions is negligible.

Lac, however, has been found to be compatible with the mixed fatty acids of the oil.
The mixed fatty acids obtained from a sample of the oil received through the kind courtesy
of the Forest Research Institute, Dehra Dun, had the appearance of a waxy solid with an
acid value of 177.1, saponification va.lue of 194'8, iodine value of 133'85 and hydroxyl
number 99.1. The parent oil itself had an acid value of 7'2, saponification value of 225.0,
iodine value of 145'4 and hydroxyl number 2+'996. The fatty acids were readily soluble
in alcohol, aromatic hydrocarbons, esters, ketones and fike solvents.

Heat tests were carried out to determine the gelation time of both the oil and the fatty
acids and it was found that the oil gelled in 9 minutes and the fatty acids in about 19
minutes.

A shellac varnish with varying proportions ol kamal,a fatty acids in alcohol or alcohol-
toluene mixture, gave films which were dull and translucent, presumably owing to the waxy
nature of the mixed fatty acids. When, however, the mixed fatty acids were heated at
about 150'C. or better still at 200"C., a clear reddish-brown resinous material was obtained
which did not set to a waxy solid. There was a drop in acid value during this treatment,
which corresponded almost exactly to a simultaneous fall in hydroxyl number also. This
material had an acid value of 94-96 and hydroxyl number ll-13. Determination of molecular
weights by Rast's method indicated that an inter-molecular reaction was taking place. The
final product was soluble in practically all the solvents in which the parent material was
soluble and showed a tendency to air-dry. Films of shellac containing different proportions
of this material in alcohol or alcohol-toluene mixture, however, were not clear and bright,
although air-drying. The material is obviously unsuitable for use as a plasticizer for lac.

The possibility of chemically combining this material with shellac was then investigated.
As a preliminary, the life under heat of shellac containing varying proportions of this
material was determined at two different temperatures; viz. 150'C. and 200'C. The results
obtained'are tabulated in Tables IX and X ( p. 60 ).

. As harnala oil fatty acids and shellac, when heated together, polymerize rather too
rapidly to allow of suftcient amount of the former to combine with the latter the possibility
of combining them through the monoglycerides was investigated.

*1 maund = 82 lb. nearly; t.l seer:2 lb. nearly.
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10
8
6-6
6.0
5.0

ql

No

1,
J
+
J
6

TABLE I)(-LIF'E UNDER HEAT Of,'SHELLAC AND KAMALA OIL FATTY ACIDS:
TEM'. 156oat"C.

Time for
gelation

50 mins.
87 ,,l2l ,,I73 ,,
19+ ,,

More than 6 hrs.

TABLE X - LIFE UNDER HEAT OF' SHELLAC AND KAMALA OTL f,'ATTY ACIDS:
TEMP. 200.+1.C.

Kanala oil
fatty acid

t
J'J
+-5
5.0

10

Condition of the polymerized
mass

Soft and brittle
Very tough and elastic
Soft and elastic

Verv soft and elastic
Not polymerized and also not
solidified on cooling. f

Sl. Shellac
No.

Kamala oil
fatty acid

2
J'J
+.5
J

10

Time for
gelation

12 mins.
16"
24 ,,30 ,,30 ,,2r0 ,,

Condition of the polymerized
MASS

Very hard
Hard and tough
Tough but slightly flexible
Elastic, rubber-like
Elastic, soft powdery mass
Jelly-like elastic mass

I
2
aJ
+
f,
6

10
8
6.6
6
5

The preparation of monoglycerides, starting from kamaJa oil was not successful as the
material gelled far- too- r-api erides of karnal,a oil lvere prepared, starting
from_ the-fatty a_ci-d9 of the glycerine and 0.5 per cent catalyst ( on th6
weight of the acid ). Here was used as the catalyst. rn aboui 4 hrs.
at a temperature o{ 190 + 5"C., the product obtained had an acid value of about 4and was

fierent proportions, it gave clear
soft and hazv with no imDrove-
continued.

2. fnrpnowuENTs IN THE MANUFAcTURE oF SEEDLAc, SHELLAC, BLEACHED LAC, ETC,

O .ll.a* 4 ul Itr b. ted earlier
l.d+a.rr Dr.l5$55,p-71 hadavbryeqg{8.+=-rrir4h hc by dij-
solyiry sefrcl c..klbl d

To start riE, Errr- cilr- r- fic{lwd in Fat€r containing sodium carbonate 10
per ( 1: 4); itwas then washed
free no life and flow. Efiorts
to revive the ft a"rl hr by Hsit in qirit Foyed abortive- Ilowever, to find out
the extent f seedlac by spirit ard
made into of 70 secs--( for 5 in.).
Obviously,

o improve the flow, the precipitated lac, after
washing, was ground in ball mill, and again washed very thoroughly with tap water till free
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ed a flow of 80 secs. Difierent methods
tried. Best results were obtained by

ater ( 10 per cent on its weight ) in an open
. of the melt was 90'-95'C.), for about an
made from this melt by passing through

cold rbllers had good life and flow but did not have a satisfactory colour. The colour varied
from light green to deep amber, depending upon the concentration on used
for dissblving lac and the extent of washing the precipitated lac. due to
one or several of the following causes: (1) Contamination with trace t in tap
water, (2) action
present in seedlac
the colour did no
by carrying out the whole process with disti
uirsatisfict6ry colour was presumably not due to contamination with iron. That the dark
colour was not due to nitrogenous matter was proved by the observation that shellac which
is free from nitrogenous matter or .soluble dye, when dissolved in alkali and preci-
pitated with acid, showed the sam ber colour. -This also -pro-ves 

that
the water-soluble colouring matter Further, shellac made from 

_ 
the

same seedlac by the country method, when little water in a par,r on oil bath at
130'C. till moiSture-free, and drawn into sheets did not shorv any appreciable change in
colour. This proves that the heating operation I cause (a) ] is not responsibie for the
undesirable colbur. Evidently the only possibility left is the action of alkali on erythrolac-
cain, the water-insoluble dye, present in seedlac. The action seems to be irreversible as

the colour is not regained by precipitation with acid.

Attempts were,, therefore, made to see if this could be checked or made reversible to
gain the original colour.

Dilute alcoh and shellac (both made from
the same seedlac found that the solution of acid-
precipitated lac, aracteristic amber .colour. An
^alcohbfic seedlac gth was heated with KOH (equivalent to
NarCOr, 10 per cent on the weight of lac ) at 80'C. for ] hr., cooled, and equivalent amount of
dil. HISO4 was added. ( Thus the actual process of making precipated lac was simulated
in atcoholic medium.) On adding the acid, the pink colour of the alkali solution vanished
and the characteristic colour of shellac in alcoholic solution reappeared. The change in
colour due to alkali treatment at 70'-80'C. followed by acid precipitation as found in aqueous
medium, does not, therefore, occur in alcoholic solution. It appears, therefore, that the
colour is due to irreversible change of erythrolaccin in aqueous medium.

Different alkalies and acids were next tried for extracting lac from seedlac by the usual
method, and the precipitated lac in some cases, was left overnight in dilute acid or water,
to see if thereby the cblour of the final shellac melt would be regained. The observations
are recorded in Table XI ( p. 62 ).

Since the action of excess acid or immersing the precipitated lac overnight in dilute
acid solution failed to improve the colour, the quantities of acid added were varied to see if
this would achieve the purpose. Dilute solutions of sulphuric, oxalic and acetic acids rvere
made and titrated against the NarCO, used for dissolving seedlac. In three separate lots
same amount of seedlacs ( 50 gms.) was dissolved in a measured volume of the alkali solution
and the requisite amounts of acid were added.

Acid.

No. 1 dil. H2SO4
No. 2 dil. oxalic
No. 3 dil. acetic

Yield. of pptd. lac Colour of the
shellac sheets

44 gms. Amber
+5 ,, ,,
+5 ,,

Evidently this also did not improve the colour.
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TABLE XI - PROPERTIES OF LAC PREPARED BY AIKALT EXTRACTION METHOD

Alkali used Acid used Aly other Life of
treatment shellac

of the melt
pptd. lac

Flow Colour of the
shellac made

1. NarCO,

2. KOH*
3'"

4. Sodi bicarb

5. Sodi bicarb Dil. acetic ,,
acid

Dil. H,SO4 T,eft ov-ernight 30 mins. 90 secs. Amber
in acrd soln.

,, ,, 30 ,, 125 ,, ,,

,, Left in water 40 ,, 70 ,, ,,
after washing

tt tt

a.Y

Amber but
lighter than
above

6. Sodi bicarb * CO, Dil. H,SO4
passed in soln.

7. Ammonia Dil. H2so4

8. Triethanolamine Dil. H2SO4 ,, 45 ,, ,,

*Pptd. lac left overnight in dilute acid solution deveioped reddish-brown colourwhich on melting gave
the same amber colour.

It will be noticed from the above that all manipulations regarding the use of different
alkalies and acids, resorted to so far, failed to improve the colour of the final shellac melt.
Attempts to dissolve seedlac powder in NarCO, solution of different concentrations at room
temperature ( and thereby to eliminate the action of hot alkali which might be responsible
for the change in colour ) also failed, as this only softened the outer surface of the seedlac
grains, most of which, therefore, remained undissolved. However, the undissolved grains
were separated by filtration and dissolved in hot NarCO, solution as before. Both the cold
and hot alkali-dissolved, fractions were separately precipitated with dilute H'SO4, washed,
and sheets were drawn. The portion which dissolved in cold alkali gave dark amber-
coloured sheets and the other fraction had a green colour, i.e. they had the same type of
colour but of different depth.

Different concentrations of NarCO. solution were next tried for dissolving the seedlac
at 70"C. and the colour of the final shellac melt was examined: the data are given in Table
XII.

,, 45 mins. 105 secs. Amber

45tt '- t, t,

Shellac
NarCO,
Water
Weight of residue after fi.ltration
Colour of the acid pptd. lac

TABLE XII

I

10 gms.
1 gm.

100 cc.
o.+2

Light brown

II
10 gms.
I gm'

200 cc.
0.40

III
10 gms.
1 gm.

300 cc.
0.69

Very light brown Cream coloured
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The precipitated lac, though found to be of a difierent colour, develope{- the same
amber colbur on melting and being drawn into sheets. Cold extraction with alkali or use

of dilute solution of NareO, did not, therefore, improve the colour. Work is being continued.

(n) Making seedlac and' shellac of lou bl' arlier ( I.[,;R.I'
Anniil' Refort,1954-55, pp. 73-75 ), seedlacs than usual can
be made by washing lac v,'ith caustic soda. life under heat
and flow of the resu quite up to the work, the
wax contents of the -by washing with, 3'5 gms.
and 7 gms. of causti ound of lai nd to be 3'88,
2.98 {nd 2.94 per cent respectively. To determine whether the seedlac washed with
caustic soda would retain the low bleach index over a reasonably long period, three
samples were examined after nine months (April to D_e9gmb_e_1_1_955 ) and found to have
theii bleach indices unaltered. Results are given in Table XIII.

TABLE XIII

Seedlac washed with NaOH
( in gm./lb. of lac )

Bleach indices

April 1955 December 1955

0
J'J
7

95
78
68

98

67

In the previous experiments with old lac NaOH used was 3.5 gms. per pound of lacwtrich
corresponds to 5 chataks per maund. In the case of fresh lac this amount was considered
too much as the colouring matter in fresh lac is soft and comparatively easy to remove.

The fresh Rangeeni Lac o find the
minimum amounts of the r minimum
loss. Washing was done in able XIV.

TABLE XIV

NaOH used per md. of lac

0
2.0 ch.
2.5 ch,
5 ch.

Yield o/o

77.0
7t-0
70.0
5 /.5

Bleach index

100
78

63

So 2'5 chs. of NaOH per maund of lac was considered suftcient to reduce the bleach
index efiectively, consistently with minimum loss in yield.

As compared with the yield when no NaOH is used, the yield of seedlac when NaOH
is used in washing, is somewhat less. Investigations were continued with other reagents,
particularly oxidizing agents, to see if the yield could be increased. Results are given in
Table XV ( p. 6a ).
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TABLE XV

Yield, lo Bleach indexOxidizing agents used

Nil (control )
Sodium hypochlorite
Nitric acid
Acidic Dotassium dichromate
Acidic potassium perrnanganate
Hydrogen peroide

55

55
55
J5

Remarks

111
105 Grains are not clean
105 ,,
105 Grains become yellow
100 Grains become blackish
103 Grains are not clean

Subsequent experiments were done wit}r ber lac ( 100 gms.) using acidic potassium
pefinanganate in varying arnounts. Results'are given below:

TABLE xv(a)

Bleach indexAmount of I{MnOn
( cc. of N solution )

0
5

10
10 ( acidic )

98
8el
85 I
81J

Remarks

fh" g."ln, become
blackish

The above experiment was repeated \Mith palaslac and 10 cc. of KMnO, solution: the
bleach index was not reduced and the grains became blackish.

To remove the blackish tint, the seedlac washed with KMnO4 was re-washed with
NaHSO, solution and NaOH. The results with palas lac were as follows:

TABLE )rVI

t.
2.
J.

+.

Mode of washing

With water only
With acidic KMnOn
With NaHSO. after washing with acidic
KMnOn
With NaOH before washing with acidic
KMnOn. Followed by NaHSOt

Remarks

Grains become blackish
Slightly improved in colour

Much improved

Bleach index

140
140
130

106

On repeating experiment (4) with ber lac, bleach index was lowered from 96 to 84.

These experiments were then carried on with bigger lots of seedlac, washing being done
either in vats or in washing barre.ls. But results obtained were different from those from
small-scale experiments, most probably due to the presence of iron in water and precipitated
manganese dioxide. (In small-scale experiments distilled water was used.) So experi-
ments using potassium permanganate were discontinued.
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mined from the following experiments: (1kg. palas, Phunhilacwas used).

Quantity of sodium
perborate in gm.

TABLE

Yield
%

67.9
67.0
66.s
65.0
6+-5

xvu
Bleach index Remarks

118
104
97
87
87

0
2
+
6

10

From the above the minimum quantity of NaBO. required to reduce the bleach index
suffciently appearc to be 6 Srn./kg. Accordingly experiments with bigger lots of lac ( 10_srs.

each ) with -6 g-r. and 8 gms. of perborate per kg. of lac were done. Results are given
below in Table XVIII.

Perborate gm./kC. Yield

TABLE XVIII

Bleach index

0
6
8

7 srs.
7 srs.
7 srs.

10 chs. 119
6 chs. 96
6 chs. 92

Colour index Hot alc. ins. o/o

8.5 3.884
6.0 3.196
6.0 2.724

The above data show that sodium perborate can reduce the bleach index of seedlac
effectively, but that judging from its price, the quantity required ch.
Subsequent experimenls were done to see if the quantity of p,erborate b-y

using il in conjunction with other chemicals so that the overall cost w It
was-found thai by using 5 gms. of perborate along with 1 gr". 9f NaOH-for each kg. of lac
the bleach index bf the pro-duct came down from 119 to 93 with a simultaneous reduction
in the yield by some 3 per cent. Obviously, the result is not encouraging.

Subsequent experiments were done with the idea of replacing ,perborate by a_ mixture
of borax and sodium carbonate or sodium hydroxide. Ten seers of lac were washed in each
experiment. Results follow in Table XIX ( p. 66 ).

The use of a mixture of borax and sodium hydroxide as the washing reagent may,
therefore, be considered satisfactory, and its possibility in large-scale washing is being
explored.

Along with the experiments on the determination of a suitable waslring _reagent,
attention was paid to the designing of a suitable washing barrel. The barrel used so far,
and consisting ot 2 drums, one inside another, was modified to simulate washing by feet.
Though the performance of the modified barrel was good, its capacity to wash lac. was
reduced, as much of its inner volume was rendered ineffective due to the position of inner
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TABLE XIX

Quantity of lac

Pereueu
Palas, phunki

, tn,:t ,

MeNsHuM
Palas, P,hunhi

Srwcnsgu[{
Palas, phunhi

Water ( control )

fBorax 50 etns.l
fNarCo, to !ms.J

fBorax 50 pms.-l

fN"oH to [ms.J

Water
Borax 50\
NarCO, l0I
Borax 50-l
NaOH r}J

Water ( control )Borax 501
NarCO, 10J

Borax 501
NaoH 10J

Reagent Yield

Sr. ch.

710

74

76

710
70

70

78
70

70

Bleach index Colour Hot alc. ins.
%

3.884

2.592

2.228

3'102

2.26+

2.260

3.980

3.352

2.8+O

8.5119

90

86

102

86

80

106

86

82

6

6.5

J

)

10

8

l'J

drum being eccentric. A further modifi.cation was made in which the eccentric drum
was replaced by a number of long blades fixed horizontally on an eccentric axle. The
capacity was thus increased to 4 times, but the washing efficiency was impaired. Further
work is being done to modify the washing barrel and improve the method otherwise.

(iii) Separatien of sandfrom seedl'ac -To separate sand from seedlac which is left with
it after washing, the washed lac is winnowed after drying. In all factories this job is done
by women labour and accounts for a good part of the production cost. So experiments
were initiated to find out a mechanical process. Previously some work was done by Thakur
(I.L.R.I. Bulletin No. 27), and Bhowmik and others (LL.R.I.Tech. Note No. 4) towards
this end, in which seedlac was treated with brine either in a centrifuge or a stationary drum.
Though the results were satisfactory, the method was not favoured by the industry, because
brine was not readily available and also subsequent washing to free from brine meant added
cost. In the present experiments, advantage has been taken of the substantial difference
in specific gravity of lac and sand particles in working out a method of separation: this is
based on the fact that because of the difference in sp. Br., different centrifugal forces come
into operation during rotation. Thus when seedlac with sand is stirred up by a mechanical
stirrer in a beaker containing water, sand particles settle down at the central pbrtion of
the bottom of the beaker while the grains of lac continue in motion and tend to rise up. In
an actual experiment a conical vessel tapering towards the bottom was used: particles of sand
collected at the bottom cone and seedlac particles floated in water while in motion. A
device could be made to take out the seedlac particles while in motion and leave behind
the sand particles inside the vessel. To run the operation continuously, an arrangement
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for continuous feeding of seedlac and water, and continuous discharge of clean seedlac and
settled sand particles had to be made.

The system was found to work satisfactorily under the following conditions: (1) The
stirrer is rotated at such a speed that by the revolution of the water, the seedlac is kept
floating and water just overflows the edge carrying down seedlac with it; (2) the cone of the
vessel is about 32", and (3) the ratio of seedlac to water at the feed is 1: 6. In a vessel with
10 in. diameter and 18 in. depth, one maund of seedlac could be treated. The rate of feed may
be increased by increasing the volume but keeping the angle of cone constant. Results
of some experiments with this device are given in Table XX. (The efficiency of the arrange-
ment was assessed by determining the ash content of the samples before and after treatment.)

Sample
No.

TABLE XX

Ash content before
treatment ,o/o

1.516
t.523
1.523
7-523

Ash content after
treatment o/o

0.818
0.836
0.876
0.8+3

1

2
aJ
+

The samples thus treated, though free from sand particles contain some woody matter.
The ash content of pure seedlac, prepared by hand-picking of particles of lac from a lot of
seedlac was found to be 0.84 per cent.

As the seedlac washed in barrel contains more sand than that washed in stone-vats,
two experiments were done with seedlacs containing admixtures of sand to the extent of
5 and 20 per cent respectively. After treatment in the apparatus described above, the
sand content of the samples was found to have been reduced to 0'85 and 0'80 per cent
respectively. A few quantitative experiments were also done to separate sand particles
Irom molamma (fine grains of lac ): Partial separation could be effected.

Following success in the small-scale experiment, a bigger plant to process 15 mds. of
seedlac per hour has been fabricated in the Institute workshop and given several trials
already. Promising results have been obtained and arrangements are in progress to carr5z
on experiments with this plant in some commercial factory.

(iv) Studies on bleached lac
(a) Pret'arafion anil d.istribution oJ samPles - Mention was made in the last Annual

Report about the preparation of a number of samples of bleached lac under a variety
of conditions. If was stated that most of them retained their solubility and also
remained good otherwise till the time of that report. All these samples are now
nearly 20 months old and most of them are still in good condition and retain their
solubility. A few, however, have become rather slow f.ltering, which is perhaps
a prelude to their becoming insoluble.

Meanwhile at the request of a local shellac manufacturer, nearly 1$ mds. of
bleached lac were prepared for him under our controlled conditions out of seedlac
supplied by him. It ls understood that he has sold the entire quantity portion-
wise to difierent consumers and that no complaint has been received from any of
them regarding quality. A 3-lb. sample of bleached lac was sent to a pharmacological
laboratory in Bombay for experimental use to fix kymograph records for pharma-
cological studies. The laboratory has now reported that the sample worked
" excellently ". Another 5-lb. sample was supplied to a firm of prospective manu-
facturers in Calcutta at their request, to explore the possibilities of this material
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both inland and abroad. They have since reported that they had sent portions
of this sample to their overseas connections and also used some of the material
themselves, and that as a result. they are convinced about the possibilities of this
kind of lac as a small-scale industry. They also requested for technical advice
for the erection of a plant to produce 200-250 mds. per month. It was pointed
out to them that the Institute itself might erect soon a pilot plant at a cost of
Rs. 75,000 and hence the party had better wait till the successful working of this
plant. They have agreed tq this and have promised their support to the successful
marketing of the output from this plant.

(b) Stability during export - Advantage was taken of the visit of Dr. Jordan to this
Institute to know more about the qualities of this product. In order to ascertain
the stability of this bleached lac on exposure to marine atmosphere, such as it
would encounter during export, a 7-lb. sample prepared in December ( 1955 ) last
was sent along with him in course of his return journey by sea in January. Reaching' England during the second week of February and keeping it there for another two
weeks, Dr. Jordan was kind enou
post ( also by sea ). This sample
1956, did not show on examination
indicating that the product can
deterioration.

Dr. Jordan had also been requested to distribute the sample to some of the
leading manufacturers and consumers of bleached lac in his country for their views
on the quantity of the product. His report is still awaited.

(c) Preparation of rcf,ned. (i.e. wax-free) bl,eached trac-It will be noted that all the
experiments so far were carried out only on what is known as the " regular " variety
of bleached lac, i.e. bleached lac which retains its full complement of wax. The
other variety known as " refined, i.e. wax-free bleached lac is, however, of equal
importance and hence experiments were directed towards preparation of this
adopting our improved method. After a series of experiments, it was ascertained
that the " dewaxing " part of the operation could be conducted as follows:

To 350-400 parts of water are added 10 parts of anhydrous sodium carbonate
and the solution heated to 60'-70'C. 100 parts of seedlac are then added little by
fittle, taking care that the solution does not froth over due to rapid addition. After
addition of all the lac, the solution is kept stirred at about 90'C. for another 15 mins.
to complete the dissolution and then strained through muslin. The residue is worked
with hot water at about 70'C. The collected filtrate is then heated to boiling and
allowed to stand undisturbed. The wax, molten due to the temperature of the
solution, rises to the surface and sets, on cooling, to a hard crust. After the solution

. has cooled to practically room temperature, this crust of wax is removed and some
filter paper ( which serves very well as filter aid ) stirred into the solution, which is
then filtered through bags made of drill cloth. The first runnings from the bag
are generally " cloudy " and may be returned for re-filtration. When the filtrate
becomes clear, it is collected, subjected to the bleaching process under exactly the
same condition as for " regular " bleached lacs.

A typical sample of refined bleached lac prepared under the above conditions
when properly air-dried, had the following properties:

Moisture
Acid value
Colour index
Wax

Less than 0.5o/o
5t-t I
0.4-0.5
0.02%

It dissolves readily in rectified spirit in the cold giying a clear solution unlike
the regular variety w'hictr gives a clbudy solution dui tolne suspended wax. A
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number of samples have been prepared and these are being preserved for studying
their ageing properties.

(d) Bleaching lac zaith al,ternatiae bleachin - The edlac with' 
sodium ihlorite and the properties of lac obt have been
reported. already (I.L.R.I. Annual, Rep 55, p. 7 thls-study
it^r'r,as found tliat bv increasing the arno sodium he life and
flow of the resulting bleached lac could be appreciably improved. For example,
in an extreme case, when 52 gms. of sodium chlorite were used for 119 gmg. of
seedlac, the bleached lac obtained had a life under heat of 88'5 mins. at 150'C. as

against 50 mins. for fresh high-grade shellac at the same tempe1atg1e. The flovv
was 345 secs. as comparedwilh 115 secs. for shellac. This bleached lac, however,
was excessively soff and when powdered readily coalesced into blocks and
adhered to containers.

A comparison of the properties of this bleached lac tabulated below rvith
those of the " foreign " dewaied decolourized lac mentioned in the last Annual
Report is interesting.

Property

Appearance

TABLE

Chlorite-bleached lac

Brittle, rather softish,
the polvdered solid
readily coalescing
into a block and
sticking firmly to
container

xxr
'Foreign' dewaxed

decolourized lac

Quite similar to the
chlorite bleached lac

Regular hypochlorite-
bleached lac

Dry sandy porvder
with no tendency
to block or soften

Acid value 137'6
Saponification value 28+'7
Colour index
Hvdroxvl value 229'7
Flbw - 345 secs.
Life at 150"C. 88.5 mins.

r77.2
291.+
0.45

23+-0
180 secs.
118 mins.

Below 70-72
About 250

0.3-0.4

Does not flow the 5 in.
10-15 mins.

(e) Colour retention of bleached lac varnishes - Follorving the preparation of bleached
lacs of satisfactory keeping qualities in the dry condition, colour stability of
varnishes made from these was investigated. Ten per cent solutions of a few of
these lacs in re-distilled spirit were made and stored in glass containers fitted
with cork stoppers in the laboratory cupboard. The colour indices $'ere deter-
mined after filtering off the wax. The acid values were also determined to
watch the fall, if any, in these. The results are given in Table XXII (p. 70).

It will be seen that there is hardly any change either in colour or in acid
value during a period of 6-18 months although there is some drop in both the
values in course of the first few months.

(f) Yarialion in pH d,uring the bleaching of lac- The value of PH determination as a
means of controlling a production-reactiort carried out in one or more stages, is
norv rvell recognized. Since the Institute's new method of lac bleaching in-
volves several operations, the feasibility of their successful control through a record-
ing of the y'H values at various stages lvas explored. Results of experiments
with details follow:

69



Colour index

TABLE XXII-KEEPING QUALITY OF' BLEACHED LAC VARNISHES

Varnish

When
fresh

1 0.43
2 0.+3
3 0.33
4 0.50

After 6 A{ter 15 After 18
months months months

Acid value

After 6 After 15 After 18
months months months

6.186 6.28+ 6.426
6.+16 6'+66 6.482
6.413 6.482 6.424
6.+13 6.+94 6.521

0.38
0-+2
0.30
0.45

When
fresh

6.531
6-528
6-552
6-723

0.38 0.40
0.43 0.+2
0.31 0.350-+2 0.+2

It is relevant to mention that the actual process of lac bleachins is mainlv a
three-stage one, namely (1) preparation of the-bleach liquor, (2) use 6t tfris bleich
liquor for the bleaching and (3) reclaiming the lac from the bleached solution.
A brief description of the processes as carried out is given below. The values of
pH recorded at various stages rvill be found in Table XXIII (p. 71).

(1) Preparation of bleach liqwor - 1,200 gms. of I.C.I. bleaching powder was stirred
rvith 6 litres of \,vater for half an hour, decanted and filtered. 900 gms. of soda
were separately dissolved in 2,400 cc. -\4/ater and slorvly added to the bleaching
powder extract, with constartt mechanical stirring. Then approximately 150 cc.
of 4'5N NaOH solution or, more economically, a ferv gms. of calcium hydroxide
cake obtained by filtering the bleaching powder extract, were added to adjust
the alkalinity, rvhich should be just suffi.cient to hold for 5 secs. the colour ob-
tained bv 2-3 drops of phenolphthalein. The strength of the bleach liquor rvas
controlled to 3:E 0.05 per cent available chlorine before use.

(2) Use o-f bleach liqwor for bleaching lac-1,200 gms. of seedlac rvere made to dis-
solve in three times its weight of lvater containing 120 gms. of soda, the extract
being maintained at about 80"-90'C. It was filtered through muslin cloth and
ice was added to cool it to 35'C.

Bleach liquor was added in small portions at a time, the last portion of
250 cc. having been added when the previously added chlorine had been con-
sumed, as tested by starch-iodide paper. The total amount of bleach liquor to
be added was determined by the bleach index of lac.

When bleaching was pomplete as determined by the colour ratio ranging
between 3 and 4, ( the total volume of the bleached extract at the time of deter-
mining the colour ratio should be 12 litres, i.e. 10 times the weight of seedlac )
equal amount of cold \t'ater and suftcient ice were added so as to cool the
bleached extract to or belorv 20oC.

(3) Reclaiming lac from. the solution - Dilute sulphuric acid ( approx. lN ) was
sprayed into the bleached extract with constant agitation. Vtrhite precipitates
of bleached lac were obtained. Precipitation is complete rvhen the extract turns
blue litmus paper red.

The bleached lac thus obtained is then lvashed in a rotary drum rvith an
intermittent spray of cold water. When the washing is free from sulphate ions
(BaCl, test), bleached lac is taken out in a glass jar, kept immersed under rvater
overnight and then dried in air on cloth trays. It is powdered and packed,
rvhen dry.

_ Th" yield from the bleaching experiment rvas satisfactory bcth in quantity and quality.
It follows that in course of actual manufacture 1bH values corresponding to various stages
should closely approximate those recorded in the above table.
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Solution
No.

TABLE xxIU-VARIATIoN OF pII DITRING TIIE BLEACHING oF LAC

Solutions at various stages fH values Remarks

Determined After I hr.
rmmediately

(i) During preparation of bleach liquor

1

2

J

Bleaching powder extract
Soda soln.

Soda soln. added to bleach-
ing powder extract

NaOH added to control al-
kalinity

(ii)

Seed lac extract

Partiallv bleached extract
w-hen- 1 litre bleach liquor
is consumed*

Partially bleached extract
when 2 litres bleach liquor
are conslrmed'8

Partiallv bleached extract
when-3 litres bleach liquor
axe consumed*

Partiallv bleached extract
when-3$ litres bleach liquor
are consumed*

Partially bleached extract
when 4 litres bleach liquor
are consumed*

During the use of bleach liquor for bleaching lac

11.8

10.2

9.+

10.5

9.0

9.2

9.5

9.5

9.5 8.+ 1,200 gms. of seedlac
and 120 gms. soda
in 3.6 litres of lvater

9.5 9'45 Becomes 9'2 after 18
hrs.

9.+5 9.+s

9.4s 9-+510

(iii) During reclaiming bleached lac

11 Approx. 1N sulphuric acid 1'9
solution

12 After putting 1 litre of acid 7.6
solution No. 11

73 After putting 2 litres of acid 6'5
solution No. 11

+ The consumption of bleach liquor was tested with starch iodide paper. Complete consumption is
indicated by no or slight blue colouration of the test paper.
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TABLE xxrrl-vARrarroN oF pH DURTNG TrrE BLEACITTNG oF L.|.:C (contd.\

Solution Solutions at various stages
No.

pH values

Determined After * hr.
immediatelv

2.8

6.5

J. I

Remarks

Precipitation is com-
plete. Blue litmus
turns red after
immersion for 5-10
secs.

Excess acid, blue lit-
mus turns red
immediately

Washing is complete
no turbidity rvith
BaCl, solution

5.0

J't

1+

l5

After putting 2! litres of acid
solution No. 11

After putting 2t litres of acid
solution No. 11

After puiting 3 litres of acid
solution No. 11

Tap water

After washing for 20 mins.
under spray of cold water

16.

17.

18.

(v) Bleaching o.f shellac wax-In order to find out some cheap method of bleach-
ing shellac wax, a ferv experiments rvere conducted: The following processes rvere tried:

(a) Strellac wax was treated repeatedly with boiling water for various lengths of
time.

(b) Wax rt'as continuously boiled in a 5 per cent H,SO4 solution for different period.s.
(c) Process (b) was repeated rvith addition of a little HNO, conc.
(d) Molten wax was spread in films and exposed to sunlight. for 15 days.

But none of these processes (a) to (d) brought about any improvement in
colour.

(e) Next, molten wax was treated with alkaline hydrogen peroxide for about half
an hour, when an improvement in colour was noticed. - The treated wax was
neutralized, washed and melted.

(f) Shellac w,ax was emulsified in 3 per cent NarCO, solution, and bleach liquor con-
taining about 3 per cent chlorine was added. The emulsion was neutralized
with dilute H2SO4, and lvax precipitated on rvarming. The wax was filtered
and the filtrate washed till acid-free: the resulting wax was w-hite but the
colour re-appeared to some extent on melting in water-bath. The process appears
to be promising and will be further investigated.

3. Mrscpr,reNEous UsBs on Lec exo AssocrarBo Pnonucrs

(i) Mod'if'cation of shellac-@ar-It has been pointed out by some carbon paper
manufacturers that certain inherent characteristics of shellac limit its use in their in-
dustry. One such characteristic is its tendency to crystallize ottt from solutions in
solvents like naptha, turpentine, etc. To reduce or eliminate this tendencv, it was
sought to mix or combine it with difierent proportions of such materials, as bees w"x,
dammar and rosin oils, etc. In some compositions pure palmitic acid was used. In
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all cases of attempted chemical combination the temperature of reaction was kept
between 210"-2+0"C. For effective combination y'-toluene sulphonic acid was used as
catalyst in some cases and the period of reaction was varied from 30 mins. to 4 hrs.
None of these combinations, however, compared favourably with carnauba. wax. It may
be noted that a good of variety carnauba dax behaved siniilarty to shellac wax in regard
to its property of crystallizing from solvents, as could be judged from their saturated
solutions in toluene. It was noticed that sht llac wax flows twice as rapidly as carnauba
wax under similar conditions, i.e. 90"C.; whether this is a defect of shellac wax from the
industrial point is to be further examined.

(ii) Cem,ent for electric hulb caps - Composition of these cements had to be modified
several times as the technical requirements for a proper cement as specified by the
Secretary, Indian Lamp Factories Association, were being changed from time to time.
Thus, the original specifications as laid down by the Association in June 1951, r'equired
that a cement cured at 200"-250"C. for 4 mins. should be hard on removal under a torque
of 25 lb..in. witlrB-22 (ordinary Bayonot caps). Further, the caps should not become
loose on long storage particularly in moist atmosphere. The composition reported earlier
stood all the tests for bulbs up to 100 watts, but when the cement was sent to one of the
Lamp factories under the Association, an additional specification was insisted upon,
namely that the cement after capping would have to stand boiling water test preferably
for 2 hrs. (i.e. bulbs should not become loose if kept in boiling rvater for 2 hrs.). The
'bakelite'cement then available in the market, however, did not satisfy this test: it stood
boiling rvater only for $ hr.

Modifications of the earlier composition were, therefore, made with the aim of making
it more thermosettine and water-resistant. The Institute's standard lac-urea-formalde-
hyde varnish was m5dified with aluminium chloride, maleic acid, lime, etc. Different
types of lac ( e.g. shellac heated at 140" for t hr., mixture of such heat-treated lac with
saponified lac 20 per cent on the weight of lac ) v'ere also tried. Precipitated chalk was
then mixed with varnishes thus prepared in proportions of lac: chalk:20:80, forming
a paste, which was then used for capping bulbs. Electric bulbs cemented with each of
these were tested in boiling rvater. Two of the compositions were found satisfactory and
sent to " Pradip Lamp Works ", Patna and " Bengal Lamp Works ", Calcutta, for test
and report. Samples were reported to work better in the capping machine but could not
stand the boiling water test. Meanwhile a new condition was introduced; namely, that
the cement should stand a torque of 25 lb.-in., immediately on removing bulbs from boil-
ing water in which they were kept for 2 hrs. Attempts at furthrer modification of the
above cement failed, as use of more hardener converted the varnishes into a thick gell
rvhich could not be conveniently mixed with chalk to form a good paste, capable of re-
maining soft for 24 hrs. fncorporation of a thermosettirrg resin along with lac was, there-
fore, considered necessary.

Compositions were next made by using difierent proportions of lac and phenol form-
aldehyde ( P-F ) resin. It is interesting to note that though P-F resin is thermosetting,
a composition containing only P-F resin ( r'r'ithout lac ) did not u'ork satisfactorily. Several
compositions containing difierent proportions of lac and P-F resin were made by hot-
rolling the resins u'ith chalk and bulbs cemented with each of them were tested according
to the new specifications. A torque testing apparatus was also fabricated in our machine
shop for this purpose. A proportion of lac: P-F resin:60:40 was found to be most
satisfactory. Some of the usual hardeners of lac n ere next tried to modify the above
composition and best results so far have bcen obtained with a composition made by hot-
rolling shellac 60 parts, line 0.6 part, P-F resin 40 parts and precipitated chalk 200 parts.
Bulb caps cemented with this composition stood the torque test after immersing in boil-
ing water for $ to t hr. A sample of the above composition was sent to Bengal Lamp
Works, Calcutta for theil test and report. Though this sample failed to stand the torque
test after immersion in boiling water for 2 hrs., its performance otherwise was found
excellent and even better than that of the imported bakelite cement norv being used by
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them: it was slightly inferior to a cement obtained from Japan rvhich is used for high
wattage lamps. It was also reported that in their search for a good cement, they have,
in the course of the last few years, tested quite a good number of bulb cements both local
and foreign-make, and except the above-mentioned Japanese composition, none was
found better than our composition. This composition also formed better type of paste
with alcohol than compositions made earlier and a trial experiment with 10 lb. of the
above cement in the automatic kneading and capping machine of the Bengal Lamp
Works worked quite satisfactorily.

The above composition also proved to be a very good adhesive for broken porcelain
articles. Broken cups and saucers fixed up by a paste of the above composition with
alcohol, followed by baking at 120"C. for 2 hrs. stood the temperature of boiling water.
In the Laboratory, several items of broken porcelain apparatus have been made serviceable
by using this cement.

(iii) Micanite boards and micanite V-rings - A number of enquiries were received from
several firms at Calcutta regarding a suitable adhesive for making micanite V-rings and
micanite boards of about fr in. thickness. The boards or rings should stand moulding,
sawing, punching, drilling and such other mechanical operations. Layers of mica flakes
were coated with a dilute alcoholic shellac solution 20-30 per cent so that on air-drying,
the final resin content was 15-20 per cent on the weight of the flakes. These were arrang-
ed and pressed into a board, which, however had a poor adhesion, as most of the lac
was squeezed out in the course of pressing. A thicker solution of shellac in alcohol
( 100 gms. in 200 cc.), however, worked satisfactorily. Mica flakes spread in the form
of a sheet were coated by brush in this way, till thickness of $ in. was obtained. Roughly
25-30 laminae were required for this thickness. The board thus obtained was air-dried,
baked at 90'C. Ior 2-3 hrs. and pressed between tin or aluminium sheets in a hydraulic
press (120 lb./sq. in., 130oC., 5 mins.) and cooled down to 45'-50'C. before removal. A little
of the shellac was found to have squeezed out but most of it remained behind, spread
in uniform layers in between the mica flakes. The board thus prepared had an average
thickness of fi in. and the total quantity of resin was found to be 15-20 per cent on
the weight of the mica flakes. Some adhesive promoters were also tried, and boards
made with each of them were sent to one of the Calcutta firms for test and report. An
adhesive composition made by refluxing shellac: 100 parts, spirit: 200 parls, oxafic
or tartaric acid: 2 parts worked verv satisfactorilv. Further work on micanite tubes
and V-rings is being^done.

(iv) Ad,hesiae for brush bristles-On receiving an enquiry from a firm in Calcutta
for a suitable adhesive for fixing bristles of shaving brushes a few compositions were
sent for their test, out of which the following was reported to be working satisfactorily:

Maleic acid ( 1 Sm.)- further refluxed for $ hr.

When cold, the above varnish was mixed with wood flour (specific vol. 90 cc.) 20 per
cent on the weight of lac.

Work has also been started for formulating suitable adhesive compositions for
setting bristles of paint and varnish brushes. Such brushes are generally of flat type, in
which the bristles are fitted in a tin femrle. The general procedure of fixing such bristles
is to pour the adhesive into the ferrule so that part of the bristles inside the ferrule gets
soaked in the varnish which is allowed to penetrate a. distance of about f in. to 1 in.
down the bristles. The excess varnish is then poured back from the ferrule to which
fire is now set; the extra solvent is thus burnt out and the resin is also " set ". Lac
varnishes refluxed with or without hardeners failed to work satisfactorilv bv the above

Lac - 100 Cms.l
Spirit ,. - 300 cc' lRefluxed for 2 hrs. on water bathroEnalln 

- 
)u cc. IUrea - 15 Cms.J

and
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method as such heat-treated varnishes have high viscosity and, therefore, do not
penetrate anrong the bristies. Encouragin5; results have been obtained rvith alcoholic
solution of lac mixeC in the cold rvith some hardeners and used inmediatelv thereafter.
The r,vork is being continued.

4. Ad hoc Wonr

(i) Varnish for the preuentiou, of tarn'isltina of brass attd. copper-The follorving lac
varnish, prepared after a nurnber of trials, in reply to a commercial enquiry, rvas found
useful for preserving gloss and preveirting tarnishing of brass and copper \.lrares: 20 gms.
dewaxed decolourized lac rvere dissolved in 180 gms. rectifi.ed spirit. To this rvere added
0'1 gm. maleic acid, 10 gms. butyl alcohol (to reduce blushing),0.5 gm. sextol phthalate
or castor oil, and 2 drops phosphoric acid.

Copper plates and brass rods rvere coated rvith this varnish by dipping. The thin
single coat so produced could prevent tarnishing of the brass and copper wares for more
than a year, rvhile the same surface without the lac film tarnished within a nonth, when
exposed to the atmosphere of the Chemical laboratory.

(11) Lacquering sticks for uootlen toys - Light-coloured lacquering sticks for wooden
toys were made by fusing bleached lac rvith an equal u'eight of rosin and 2-5 per cent
plasticizer. These sticks by themselves or pigmented 'rvith titanox were tried on lvooden
toys and found to work satisfactorily.

(iil) Tailoring cloth - Water-proof muslin cloth ( tailoring clotli ) was made by
dipping muslin in bleached lac/spirit solution. The sample prepared in the laboratory
compared favourably with an English sample as regards stiffness, water resistance and
glaze. It was, however, stightly inferior to the latterin regard to heat resistance, and in
addition, required more cateful handling under the hot iron press.

(iv) Colowred sand - According to an enquiry received in the Institute, it was
required to dye sand into different colours that should be resistant to ordinary tap lvater
as also to sea-water.

For this purpose, sand from the river bed ',vas first decolourized by treatment tvith
strong hydrochloric acid. thorough ed both the acid and
other soluble impurities. solution w dissolving 5 gms. de-
waxed shellac in 100 gms. it to which to 0'5 per cent alcohol-
soluble ( water-insolubie ) dye. The treated sand rvas kept immersed in this shellac lacquer
for half an hour, then filtered and dried. The colour of the sand so dyed was not altered
or affected even after 15 days' immersion (at 40'C.) in sea or tap water.

(v) Shellac metal Lacquers - Ordinary shellac films on alurninium foils usually crack
or peel off u'hen the foils are bent or stamped into various shapes. An enquiry for an
imploved varnish that lvould give more flexible and fi.rmly adhering fi.lms was received.
Of the various compositions tried. so far the follorving appears to be the best.

30 gms. shellac ( dewaxed ' platina' ) are dissolved in 100 gms. rectifi.ed spirit and
refluxed with 2.5 gms. maleic acid for 3 hrs. 5 gms. pine oil are added to it as plasticizer,
and 0.2 to 0.5 per cent alcohol-soluble dye of desired shade is thoroughly stirred into it.
Aluminium foils rvere coated by dipping and air-dried. The fiims were rather slow-
drying and had a tendency to so{ten with the result that rvhen the foil rvas kept tightly
folded, the folds sometimes stuck to each other in patches.

5. ExpBnruBNTAL REGToNAL TESTTNG LABoRAToRy

During the 12 months ftom 2 April 1955 on rvhich day the scheme was offi.cially put
into operation till the end of March 1956, 282 samples rvere received from 40 parties for
377 tests, which comprised the following:
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Hot alcohol insolubles ( impurities ) test
Bleach index/bleachability
Rosin
Colour index
Orpiment ...
Cold alcohol solubles
Life under heat
Flow
Sugar
Wax

The results of these analyses rvere sent to various parties. Although it rvas expli-
citly made clear that they were required to give the test results of commercial analysts
as soon as they received ours, our requests had been complied with only in the case of
102 samples, consisting of 86 for hot alcohol insolubles and 16 for bleach index/bleach-
ability. The commercial analysts'results agreed with ours rvithin the following limits:

Hot alcohol, insr'lubles

+0.2% 34 cases
+0.3,, 7

+ 0.4 ,, 10
-L o.4 5l
J v | ,t

220
55
78
10

aJ

J

Within
Within
Within
Above

Bleach i.ndexfbleachability: Of the 16 samples (aide supra ) for rvhich bleach test
results from commercial analysts were available, there rvas agreement with our findings
in 9 cases, rvhile their results were higher than ours in 5 cases and lower in 2 cases.

III. PROPAGANDA AND PUBLICITY ( UTILIZATION OF' LAC )

Work proceeded more or less on the same lines as before, . albeit lvith added
emphasis on the possibilities of increased internal consumption. Close contact was
maintained throughout the period with actual and potential consumers of lac in dif-
ferent fields of its application. Thus, the Railways and Defence Departments of the
Government of India, Varnish and Paint manufacturing concerns, small-scale manufac-
turers of sealing waxes, French polish and adhesive compositions, manufacturers of rubber
and leather goods, potters interested in the coating of earthenware, were frequently
contacted, and supplied with relevant literature and samples and other particulars.
Wherever necessary, factories were visited and actual demonstration of the processes
given. An itemwise description of activities is given below:

Varnish and' paint 
- In addition to the notes and other information regarding the

propert uses, etc. of the s ying oil
which last year among th parties,

nnation developed composit shellac-
rosin-glycerine ester combinations with better performance in some respects n'as also
freely distributed; and parties rvere requested to give trials and to take up the manu-
facture of the products if found satisfactory. Samples of this nerv varnish composition
and also the modified resin rvere sent to some parties for tests. Large batches of
this resin and the varnish 'ivere also made in the premises of some inanufacturers
who expressed satisfaction at the performance of the products. The chief uses
of this com (1) as clear baking in and (2) fqr the
manufacture cloth ( ' Empire cloth '). of these products
in both the s being tested at the Ind s, Calcutta and by
Messrs Bhor Industries near Poona. Both these firms desire to take up the manufacture
of insulating cloth and are at present engaged in the procurement and erection of the
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necessary equipment. Messrs Indian Electric Works is already making and using rn-
sulating varnish and insulating cloth based on lac in small quantities. The varnish
has also been tested at the Government Test House, Calcutta and found to pass both
B.S. and I.S.I. specifications. There is, however, a slight defect in the varnish in that
it does not possess fully the property of 'drying through' and this is expected to be shortly
overcome by further modification.

I the performance o composi-
tions the manufacturers alists are
unani ry high, and unless tantially,
say to the level of Re. I to l-4 per pound, will prevent its greater utilization.

Oilcloth - Another important use of shellac-drying oil composition is in the Inanu-
facture of oilcloth. Two firms: (1) the Bhor Industries, near Poona, and (2) the Straw-
board Mfg. Company, Saharanpur, who have got the necessary equipment are interested
in the manufacture of this material. Of these, the former as a regular manufacturer of

given large-scale-trials to the shellac
products. Actual demonstration of the
iomposition from raw materials to the
factory. Several yards of the cloth of

width 52-54 in. were made and tested. and
based on their present composition as reg
etc. The only drawback, as the manageme
as mentioned earlier, the cost of productio
that using their present composition. Never
oilcloth in the fiist instance -and put it on the market to study the public reaction, which
however rvas not favourable solely because of price difference.

Another firm, namely, the Mysore Lac and Paint Works, Mysore, has also expressed
its desire to take up the manufacture of oilcloth, and all possible technical assistance is
being given.

Attempts are also being made through the National Research Development Cor-
poration ( N.R.D.C.) of the Government of India to get parties interested in the manu-
facture of oilcloth and insulating cloth, and necessary details together with samples as

regards process, equipment required, etc., have been given to them. A large sample of
oilcloth prepared in a factory was displayed at Indian Industries Fair, New Delhi rvith
the co-operation of National Research Development Corporation. As a result, number of
enquiries from interested parties for supply of information regarding manufacturing details,
type of equipment required, etc., were received and these were attended to.

Adhesiues anil cemenl,s-The process of making Gasket Shellac cement was commu-
nicated to the Mysore Lac and Paint Works, and the Technical Development Establish-
ments of the Defence Services at Bangalore and Ahmednagar; samples also were sent to
these parties for test and report. Ten pounds of electric bulb cap cement based on
shellac were sent on request to a Military Establishment at Delhi to rneet their immediate
requirements. At the same time work is in progress to improve further the quality of
the cement so as to extend its use for bulbs of higher wattage. Considerable success has
already been achieved towards increasing the heat-resistance of the cement and fresh
samples are being sent to various Electric Lamp Manufacturing concerns for factory
tests. Details of making water-proof abrasive papers, emery cloth, abrasive wheels, etc.,
were sent to parties in Calcutta and Poona. Both of them are keen in taking up the
manufacture of these products and a representative from the Calcutta firm visited the
Institute to learn the process.

A firm in Kanpur is satisfied with a shellac adhesive sent to them for fixing bristles in
shaving brush handles. Manufacturing details of the adhesive together with the approxi-
mate cost of production have been supplied to the firm on request.
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Samples of shellac adhesives were also sent to a few firms interested in the manufacture
of micanite products such as hard micanite, commutator micanite, flexible micanite, mica
tapes, etc. These are reported to be satisfactory, and one firm in Calcutta, namely, Messrs
B. M. Singh & Sons, is using the shellac composition for making micanite rings for their use.

Sealing uarc - Methods of making superior quality sealing waxes, the improvements
in the technique of the process, etc., were given to some of the small-scale manufacturers.
A technical note on the subject has been published for distribution to interested parties.

Bleached, lac -'lhe demand for bleached lac is gradually increasing and large number
of samples of improved qualrty bleached lac prepared at the Institute were sent to several
parties on request. These were favourably commented upon and larger demands are
envisaged. Messrs Leather Chemicals and Industries, Calcutta have reported that the
samples were quite suitable 

'for making superior quality leather finishes. Bleached lac
is also found to be quite good for some pharmacological purpose and for finishing sports
goods. Further samples of the material have been sent to different furniture dealers and
cabinet makers for eliciting their opinion regarding quality and performance.

A Commercial firm in Calcutta was given complete details of the process of manu-
facture of bleached lac on a large scale. In the meantime a proposal is afoot to put up a pilot
plant at the Institute at an approximate cost of Rs. 75,000 and to study all {actors in-
volved in the large-scale process. It is only after successful production in the pilot plant
that the process will be recommended to large-scale manufacturers.

Details regarding the preparation of practically colourless lacquer for application on
art mbtahvares to prevent tarnishing !\'ere given on request to art brassware manufacturers
and to the Government Schools of Arts and Crafts in l\{adras and Uttar Pradesh.

Experiments are being conducted at the Central Food & Technological Institute,
Mysore, on the preservation of foodstuffs, more especially fruits and eggs by coating these
with shellac compositions. Preliminary results having given encouraging results, the
Director of the Institute asked for and has been supplied with larger cluantities of bleach-
ed lac for carrying out more exhaustive trials. Report from the Director is awaited.

Lac coating on earthenware -Tlre use of shellac in coating earthenwa"re is actively
pursued with the co-operation of the All-India Village & Khadi Industries Board,
Bombay. Regular demonstrations were held at the various Pottery Training Centres of the
Board and also at the many Khadi & Village Industries Exhibitions organized by the
Board from time to time. To all these places, a potter especially trained in the art at
the Institute was sent for giving the demonstration.

Demonstrations were arranged, among others, at (1) All-hidia Village & Khadi In-
dustries Emporium, Bombay, (2) Potters Training Centre at Khanapur near Belgaum.
(3) Potters Co-operative Society at Dharavi, (4) Khadi & Village Industries Exhibition
at Naini Tal and Meerut (5) All-India Potters Conference, Sevagram, etc. Apart from
the above, details of the process together with samples were sent on request to Kasturaba
Seva Mandir, Rajpura (PEPSU), the Director of Industries and Commerce, Madras and
to several parties in Madhya. Bharat and Madhya Pradesh. It may be mentioned that the
shellac coating on earthenware has become a part of the programme of All-India Khadi
& Village Industries Board in their scheme for the development of village industries.

Shellac is also used in leather industry to a certain extent, chiefly in the form of
leather finishes and polishes. Suggestions were given to a party in Calcutta for overcoming
some of the defects, namely, " crusty break " and " loss of lustre " observed in some of
the leather finishes containing shellac.

Enquiries made from Messrs Bata Shoe Co., Calcutta, have revealed that they are
satisfied- with the performance of the shellac compositions they are using at pr-esent.
Their consumption at present is 6 cwt. of shellac per month or nearly 100 mds. per year.

78



Miscellq.neous enquiries - Schemes for the reorganization of the lac factory under
the management of the Madras Government and for starting lac industries by the },Iadhya
Bharat Government have been submitted to the respective Governments on request with
a view to increasing the consumption of lac in these States.

Information regarding physical and chemical properties of various grades of shellac,
seedlac, etc., were given to the Ministry of Defence in response to their enquiry.

A minor use for shellac for colouring sand to various shades r-equired in some hydrau-
lic experiments was suggested to the Central Water & Po',ver Research Station, Govern-
ment of India, near Poona.

Enquiries made at Technical Development Establishment at Poona and Kanpur
revealed that they were using shellac for a number of purposes including some new ones for
which shellac was not used before, particulariy in the form of modified coating composi-
tions, adhesirres, cement, etc. They suggested that if the heat resistance or the melting
point of shellac coul<i be raised to about 100" or 110'C., its use might be further extended.
Experiments to increase the melting point of shellac without sacrificing its other pro-
perties are in progress.

Improved varnishes obtained bv the combination of shellac with casherv-nut shell
liquid and other chemicals have beeir recommended to firms in Gujrat and Bombay for
use as Bobbin Enamels and for enameliing copper n'ii:es for electrical purposes. Wherever
necessary, samples together rvith details of manufacture were sent to the interested
partres.

Consumption of shellac in India - Further figures rvere collected on the amount of
shellac utilized in India. In Raiasthan alone about 750 mds. of shellac are consumed in
bangle making and about 250 mds. in lacquering art brassrvare, thus bringing the total
to about 1,000 mds. In Punjab and PEPSU, the figures total to about 4,200 mds. being
made up as folloivs:

French polish about 1,400 mds.
Lacquer ware ,, 1,400 ,,
Jewellery ,, 700 ,,
Miscellaneous ,, 700

Publ'icity through Exhibitions-Samples of lac and lac products were sent to the
follor.ving exhibitions during the period under revier,v. Printed pamphlets, notes, etc.,
containing brief descriptions of the various processes and other information vrere also
sent:

1. The Silver Jubilee Fair, Atldis Ababa, Ethiopia
2. St. Ericks International Trade Fair, Stockholm, Sweden
3. The Third International Djakorta Fair, Indonesia
4. Rama Krishna Mission Vidya Mandira Museum
5. Indian Industries Fair, Nerv Delhi
6. Pakistan International Industries Fair, Karachi
7. Royal Agricultural & Food Exhibition at Colombo, Ceylon
8. AII-India Plastics Exhibition, Bombay
9. Leipzig Spring International Trade Fair, Leipzig, E. Germany

10. \riilage Industries Seminar Exhibition, Community Project
11.
12.
13.
h. Africa
It may be mentioned that the All-India Handicrafts Board had arranged for tele-

vising daily at the Indian Industries Fair, New Delhi, the art of making bangles from
lac rvith a vierv to popularizing the use of shellac in this industry.

79



IV. METEOROLOGICAL DATA

The average meteorological data for each month during 1955-56 are given in the
following table:

Month & year

April
May
June
Julv
August
September
October
November
December
January
February
March

l\{ean Meari
wind speed mzD(.
(mile.s/hr.) temp.

"F.

2-59 98.60
2-O7 102.90
1'83 97'20
1.8s 87.19
1.22 89.39
l-2t 88.30
7-17 85.19
1.40 80.37
o-92 76-16
l-tz 78.32
t-21 79.10
7-99 90.68

Mean Mean'
min. dry bulb
temp. temp.
"F. "F.

68.80 86.03
77.16 89.68
76.83 85.23
74-35 80.26
73.84 80.00
72-n 80.20
67-81 76.48
52.87 70'20
46.29 64.13
+8.45 65.97
49.79 68-20
6l-39 76'52

Mean Mean Total
humi- sunshine rainfall
di+y t, ftrs./day) in.

24.40 10.42 0.0s
39.19 8.85 0.09
66.13 6-66 t1.69
81.16 3-45 12.34
79-52 5.87 9.81
78.67 7-17 7.90
73.58 7.08 3.17
ss.10 9.07 0.52
55'26 9'92 nil
47.55 9.81 0'55
40.62 9.12 1.20
48-19 9.69 4.5s

Highest Lowest
max. mln.
temp. temp.

"F. oF.

I
lo4 62
110 68
110 7392 7294 7094 7092 5688 4882 3784 42
90 40
96 54

1955
1955
195s
1955
1955
1955
1955
1955
1955
1956
1956
19s6

The highest maximum temperature recorded during the year was 110'F. and was re-
corded on the l?tH of. May and 4th and 5th of June. The lowest temperature was 37"F.
and was touched only on one day, viz. the 28th December. The total rainfall during the
year amounted to 51.81 in. and the monsoon rainfall 4l-74 in. as against 44.82 and 39.91 in.
respectively during the corresponding periods of the previous year.

As our thermometer housing was reported to be not exactly in conformity with the
Indian Meteorological specifications, a standard Stevenson screen approved by the Direc-
torate of Agricultural Meteorology, Poona was purchased and installed along with a set of
new thermometers conforming to the above specifications and tested and approved by the
above Directorate. These are expected to yield more accruate meteorological data. The
rest of our requirement were also examined and approved as quite satisfactory.

S. V. PUNTIMBEKAR
Director

Indian Lac Research Institute
Namkum
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APPENDIX I

Tabulated Statement of Pro$ress of Investi$ations

ENTOMOLOGICAL

Yoen or coMMENcING
THD EXPERIMDNTS

Pnocnnss

f. Rosplncn & INvpsrrcettoxs

1. Irnprovin!, croP Produc-
tion on Palas bY Partial
defoliation
(i) Preservation of Baisahhi 1948-49" broodlac.on Palas

2. (i) Economics of utilizing 1955-56
palas fot Baisahhi, and'
ber fior Kalhi croP onlY

(ii) Comparative preserva- 1953-54' tion-of brDodlalc on ber
by partial pruning before
and after infection

Despite Kundri being an extremely
hot area, it has been possible to
bring progressively increased num-
ber of trees under lac cultivation as
a result of better preservation of
broodlac by adopting partial defolia-
tion of palas; last year almost the
entire coup6 III ( with 11,526 trees )
was infected for t}re Baisahhi season.
Total quantity of sticklac obtained
during 1955-56 was 3,752 lb.

In addition, 2,569 lb. of surplus
broodlac trom Kalhi. crop (1955)
was sold out for Rs 7,46211416.

Damage of living lac insects by birds
and souirrels rvas observed torvards
crop maturity both in Baisahhi and,
Kathi crops.

1952-53 The effect of partial defoliation in
brood production is being compared
with cultivation practices without
partial defoliation and according to
the villager's method at Kundri.

Theft of lac during infection inter-
fered with the results. At Nam-
kum, no -significant difference in
yield of broodlac was obtained for
defoliated and undefoliated trees.
In order to assess the residual efiect
of this practice, 100 trees defoliated
and used for lac cultivation for 10
vears alreadv and another 100 trees
irot defoliated at all are beins com-
pared for their maximum lac pro-
duction.

The experiment has been started
onlv in this vear and, in Baisakh.i
seisot bev has given better results
thara palas, the brood to yield ratio
of scraped lac being \; 4.18 lor ber
and 1: 3'16 for Palas.

Percentage of selected broodlac ob-
tained was nearly double from trees
pruned partially before infection in
Octoberthan from trees pruned after
infection in December. The control
trees which did not receive any
partial pruning treatment did not

. yield any broodlac.

Furune woRK/R-EMARKS

To be continued for de-
monstration purpose

To be continued at least 2
more seasons lo confirm
vesulls

To be continued

To be continued for one
more i'ear
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Irnu YBen or coMMtNcrNc
THE EXPERIMENTS

Pnocnnss

Al.bi,zzia lucida, Ficus cunia and. Ou-
geinia d,albergi,oides wete tried at
Namkum andF. cunia gavett.ebest
results, the brood used to brood
yield ratio being 1: 5'48 and brood
to yield ( scraped Iac ) ratio being
1: 9.35.

Kusum, ber, palas and. hhair hosts
were infected for all the four crops.
This year broodlac yields were riot
satisfactory except for palas in. th.e
Baisahhi season.

The experiment has not so far been
taken up, but will be taken up after
the regional field stations are set up.

The experiment was carried out on
husun, palas, ber and, hhair. Of
the three treatments $ and ) the
quantity of brood usually required
were better than the IulI usual
quantity used for palas and.ber inthe
Bai.sahhi season, and for palas only
in t}re Kalhi season. for ber and.
hhair, l};e usual fuII quanfity was
better than the other two treat-
ments in Kathi season, and also for
husum in Jethwl season. Statistical
analysis of the crop data, however,
were significant only for hasum in
Jethui season, the treatment efiect
at 5 per cent level being in the
order. A B C:

Kusunc was alternated, wit:u* ber,
hhair, and pahur it the case of
husmi, strain. Similarly palas with
Albizzi.a lucida, sandan ar:d. porho;
ar'd bey wit}l A. lucid,o ar:d Sanilan
in the case ol Rangeeni strain. Best
results were obtained with pahur x
husum and. A. Lucid,axber it t}re
Kusmi and. Rangeeni, strains respec-
tively

As usual the four treatments. i.e.
apical pruning (i) with 1 ] years' rest,
and (ii) one year's rest, and surface
pruning (iii) with one year's rest and
(irr) 6 months' rest were under
investigation. Measurement of
growth of shoots indicated that
gro*'th was best with treatment I
and most retarded with treatment
IV. Judging by the yield of lac,
treatment II was the best in Jethui,
1955 crop and treatment III in
Aghani t9E5-56. Statistical analysis
of fgures per tree, however,

Furuno tMoRK/REr{aRKs

This item should be ex-
tended to Regional field
stations when they are
set uD ,

To be continued

3. Findinp of, and trials on, 7945-46
lac hosts for Baisakhi
crop including certain
ficus species

4. Deterrnination of brood- 1952-53
carrying capacity of the
rnajor lac hosts

5. Propertirneofharvesting ...
for maxirnizing yield

6. Deterrnination of opti- 1953
rnurn density of larval
settlement on various
hosts

7. Effect of chang,e of host 7952-53
plant on crop production

8, Deterrnination of the 1951
rnost suitable pruning
rnethod and seasons for
kusurn

lr
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Ireu

9. Growing of lac hosts
under bush and crop con-
ditions

10. Collectin$, pests of host
trees, noting, their para-
sites and control opera-
tions a$ainst various
pests

11. Deterrnination of the
various faces, strains,
specles, etc., of lac insects,
their perforrnancesrcross -
infestations, etc.

12. fnfluence ofvarious envl-
ronmental conditions on
lac insects

Yean or co[tMENcrNG
THE EXPERIMENTS

Pnocr.Bss Furuns wonr/RBrran.rs

A rh ar and F I em'ingi a seern
to be suitable only for
raising an ari ctop oflac
and not for broodlac

To be continued

To be continued

T

indicated that in Jethwi crop,
treatment II differed significantly
from treatment IV although, on
the whole no difierence exists. The
treatment effectsilrthe Aghani crop
were not significant at 5 per cent
level.

1952-53 Arharhosls raised under crop condi-
tions for the Baisahhi season died in
large numbers in summer, only 10.5
per cent of the plants carrying lac
till maturity and the brood to yield
ratio ( scraped lac ) of the crop be-
ing 1: 3.66. A. Lucida, F. Congesta
and rose bushes rvere infected in the
Baisahhi, season. Larvae on rose did
not survive aJter settlement. Bet-
rveen the other two bushes. l.
Lwcida gave better results, and the
ratio of brood to yield of lac
( scrap6d ) was 1: 7.68.

1950 fnvestigations on the large-scale
control of T. Jaaanica, a pest of
husum shoots were carried out.
when a severe out-break of the oest
was noticed at Hesel-Berwari. Both
mechanical and chemical methods
of control were tried. Sweeping
the bugs with hand nets and killing
them in kerosenated water oroved
effective and cheap. Use ofsticky
paste cloth was fairly satisfactory.
Among chemicals, BHC 5 per cent
dust was not so satisfactory as the
emulsion and suspension sprays of
BHC at 0.3 per cent and 0.6 per cent
respectively. I{erosene emulsion
was only partially efiective while
lime-sulphur scorched foliage with-
out giving any control of the bugs.
Life-history studies of Coptosoma
o st ensurn and, L ampid,e s b o eti cus pests
of leaves and flowers respectively of
palas trees are under progress.

Collection of specimens was con-
tinued.

1952-53 Work received a set-back due to both To be continued
refrigerators maintaining constant
temperatures below 2O"C,, and
abort24"C. going out of order, one- in September and another in Octo-
ber, 1955. Both Raneeeni and
Kusmi strains were undei invesbiga-
tion. None oI the females com-
pleted the life-cycle. The males of
t}:e Rangceni strain in t}:e Katki,
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IrBlr Yp.an or coMtrrENcrNG
THE EXPERIMENTS

Pnocness

crop completed the life-cycle only
under the field conditions, and the
total life-cycle was 45.3 days on l.
Lucid,a and, 52'4 days on A. farne-
sI,ana.

Emergence of insects from 14 sam-
ples of lac caged during the year did
not show any nex, enemies or their
parasites except for 3 miscellaneous
chalcids of unknown role. Detailed
investigations on the damage doqe
by squirrels and birds were carried
out. It has been ascertained that
up to 58.4 per cent of the living lac
cells that barely survived the sum-
mer heat were damaged by these
enemies in June-July 1955. A
paper on these enemies was pre-
pared a.nd read at the Science Con-
gress 1956.

Use of wire-net baskets for infection
to reduce infestations oI insect ene-
mies in the field was continued.
Bamboo baskets used to enclose the
wire-net baskets gave cent per cent
protection to both wire-net baskets
and the broodlac.
It was also observed that most of
insect enemies get trapped during
infection, and only few insects
emerge druting phunhi stage. Lac
produced from crops rvith the use
of wire-net baskets for infection
were less infested rvith parasites
aod predators.

Insecticides D.D.T. and B.H.C. as 5
per cent dust and 0.1 to 0.3 per cent
spray donot seem to be harmful to
the lac insect. Their effect on the
control of the enemy insects is also
not convincing. D.D.T. sprays at
0'3 per cent of weekly or tri-weekly
or 6-v/eekly intervals seemed to
give some promising results in
Rathi 7955 crop. Treatment of
lac sticks and scraped lac after
harvest gave some Control of the
enemies, with D.D.T. and B.H.C.
dusts and sprays; carbon disulphide
among fumigants gavebest results.

(i) Mass breeding of Bracon greeni
was continued on the natural host
Eublem,ma and the unnatural alter-
native host Etiella.

(ii) A scheme for biological control of
lac enemy predators has been sanc-
tioned for 5 years and in that

Furuno wonx/Rrrrenrs

( The experiment may be
modified to include other
insecticides )

13. Surveyoflacenemiesand 1950
their parasites

14. Cultural and preventive 1945
methods of control of lac
enemies

15. Control of enemies of lac
by use of lnsecticldes

16. Blological control 1942
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If. frsrrruro PLANTATToN
( Namkum )

III. Tnerrrrc AND ADvrsoRy
SERVICE

f. Fuuoeueurer.

1. Chernical constitution of l9+7
lac
(i) Synthesis of butolic acid 1954

Pnocnsss Furunp woRr(/REMARKS

connection a,reas at Berwari and
Maheshpur-Sirka were selected,
trees surveyed and rnarked. Two
temporary sheds have been put up
at Be.rwari. The fnal settlement
of trees on lease from the ownen;
is under way. In one of the areas,
trees have alreadv been infected.
An air-conditioning room has been
set up for mass breeding of pa.ra-
sltes.

(iii) Work on the life-history studies
oI Perisierolo pulaeriae ( Bethylid ),
Elasmus clorifennis and, Afantales
lachariliae and A. fahrulhojiae
were continued and breeding tech-
niques were developed. They can
still be improved.

The general upkeep of the plantation
was looked after as ustal. Palos,
hhafu, ber and, husum seeds were
sown to frll up gaps caused by death
of plants in the plots. Gree_n
manuring was carried out, C.
saltiana was raisd to prowide alter-
native hosts for breeding B. greeni.
Seedlings of host plants required for
laboratory studies were raised in the
nursury.

(a) Training- 15 traineelwere on
the roll, of whom 4 left on comple-
tion of the full course and 3 after
doing a part of the course onlv.
Eight trainees were left on the roll
at the end of the year who are
continuing their course.

(b) Aihtisory Senice - Advice on lac
cultivation was tendered to various
Institutions and Communitv Pro-
jects and National Extension
Service Administrations. A Iarge
number of samples of lac were
examined on behalf of the Special
Officer for lac cultivation, who was
also offered technical advice on
various matters.

CHEMICAL SECTION

One more intermediate, ethyl chloro- To be continued-
adipate was prepared.

Yeen or coMMENcTNG
TIIE EXPBRIMENTS

*

)
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PnocnBss FurunB wonr/R.auenrs

Circular paper chromato-
graphy started

To be continued

(ii) Periodic acid oxidation' of aleuritic acid and shel-
lac
(a) Oxidation of aleuritic

acid

(b) Separation of oxida-' ' tion products from
shellac

(c) Total amount of
aleuritic acid Present
in shellac

(iii) Fractionation of aleuri-
tic acid

(iv) Separation of aldehYdo-' laclonic acid and shel-
lolic acids ftom Kusmi
shellac

(v) Paper chromatograPhY
(a) Hydroxy acids

(b) Shellac and rosin

(vi) Loss on acid PreciPitation' ' of shellac irom- alkali
carbonate solution

2. Physlco-chernical studies
on lac
(i) Osmofic pressure of shel-

lac solutions

(ii) Dissociation constants of' free acids contained in
shellac, and hard and
soft lac resin

(iii) Specific heat of shellac

1955

Oxidation is expected to yield an aci- To be continued
dic and a neutral part: a semi-carba-
zone ( perhaps azelaic semi-aldehyde

-the 
acidic part) was sePatated.

1955 Semi-carbazone of an aldehydic acid To be continued
appears to have been seParated.

1955 Percentage of aleuritic acid was 33- To be continued
36 for shellac and 31-36 for seedlac.
Results suggest that adjacent -OH
groups o{ aleuritic acid do not
undergo change in contact with ex-
cess of alkali.

1955 Existing data suggest aleuritic acid To be eontinued
to be a mixture of isomeric acids.
Two crops of crystals have been
obtained and are under studY.

1955 Following separation by solvent ex- To be continued
traction, Jurther separation through
insoluble- and soluble-lead salts
efiected.

An aldehydic acid rePorted to have
been separated elsewhere appears to
be not a single acid, but a mixture.
Kamath's clairn regarding sePara-
tion of a component of lac resin con-
taining a carbonyl group is being
investigated.

1954
Rf values determined.

1955 Rf values so far recorded do not ap-
pear to be very different.

1955 Loss amounted to 8-7Oo/. and is found
to be due in part to the removal of
acidic part ( a highly soluble alde-
hydic acid ) from shellac.

1

1955 Measured with cellophane mem- To be continued
branes: reproducible results not
obtained.

1955 Neutralization curves obtained with
electronic pH meter, and values
recorded.

1938-40 A newly designed rectangular calori- Complete
Measure- meter which is superior to the cylin-

ments drical type used previously in some
ile noao respects, was employed: sp. heat

1954 over the range 20o-105oC. and m.p.
determined.

t
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PnocsBss FurunB wonr/Reu.e'nxs

(iv) Fractionation of poly- 1955 Diacid prepared and purifi.ed as a
esters of diacid fromaleu- preliminary to thermal polymeriza-
ritic acid tion.

*
a

3. Standardization, $radin$
and Analysis
(i) Determination of the t952

bleach-index/ bleachabili-
ty of seedlac
(a) The ( new ) Institute 1955

method

(b) Use of Photo-electric 1955
colorimeter

Bleach-index determined by using
60, 70, 80, 100 and 120 cc. of bleach
liquor. Bleach-index against colour
rafio plotted on a semi-log scale.

Photo-electric colorimeter can be used
and has some advantages, e.g. eli-
mination of eye-fatigue, personal
element, and the necessity to pre-
pare repeatedly standard iodine
solution.

Pracfically same values are obtained
by using either aqueous or alcoholic
alkali.

A new method using hypochlorous
acid as reagent and having certain
advantages over the current me-
thod has proved successful in case
of many organic compounds. \Vhen
applied to lac, it did not work satis-
factorily, probably because of the
bleaching action of HOCI on lac.

fndoor surlaces painted 8 years back
keeping quite rvell.

Oil cloth of usual commercial widths
( 52-54 in. ) prepa.red in a factory.
Though better in several respects, it
costs 3-4 annas more per yard, and
hence not favoured in the market.

Anti-fouling composition failed on To be continued
sea-immersion tests. Anti-corrosive
composition appears to bepromising.

Large-sca1e preparation gave com- To be continued
position satisfactory in every res-
pect except oil resistance. Labora-
tory samples satisfied this also. The
matter is being looked into.

Lac is not compatible wil}o Kamalo To be continued
oil but combines with the fatty
acids from Kamala oil: Too rapid
polymerization on heating lac and
Ramalo oil fatty acid prevents suf-
ficient amounts of fatty acid from
combining with lac. Using mono-
glycerides in place of fatty acids,
clear resin was obtained, filrn pro-
perty of which was not good.

(ii) Acid value of bleached 1955
lac using aqueous alkali

(iii) A rapid method for the 1955
determination of the
iodine value of lac

7
:f

If. Appr-rpo
1. Varnishes, lacquers and

paints
(i) Ageing properties of 1946

shellac linseed oil paints
(ii) Oil cloth 1946-+7

(iii)Shellac-based anti-cor- 1953
rosive and anti-fouling
paints

(iv) Shellac-rosin-glyce rine 1953-54
varnish

(v) Lac-Kamala oil combi- 1955
nation
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2. Improvernents of rnanru-
facture of seedlac, shellac,
bleached lac, etc.
(i) Ma.king shellac by alkali 1953

extraction method

(ii) Making seedlac and shel- 1954
lac of low bleach number

(iii) Separation of sand from 1955
seedlac

Yuen or Corrlurr.rcrnc
TIIE EXPERIMENTS

19s5

Dissolution of seedlac in 10 per cent
soda solution followed by acid ( HCI )
precipitation gave a product with
ratherbad flow andpoorlife. Using
Hr SOninplace of HCl, life improved,
but flow worsened. Flow could
be improved by grinding in a ball
mill followed by thorough washing,
but the colour deteriorated. At-
tempts to improve colour did not
quite succeed. Difierent acids/
alkalis were tried also.

Use of small quanfity of NaOH in
washing gave a seedlac of low bleach
number.
quality
Various
tried ( HrOr, I(MnOn, Na perbo-
rate ).

Use of bora":< with NaOH also gives
good results, and is Jo be tried on
large-scale production. A tre'w
washing barrel also designed.

Previous experiments used brine,

effects separation, taking advantage
of the different sp. gr. and hence
different centrifugal forces coming
into play. Large'scale trials are
being arranged in a factory.

(i) Use in fxing kl.mogaph success-.ful.
(ii) Uses in otber fields also reported
satisfactory ( inland and abroad ).

1955 A few lb. sent to U.K. by sea and
also returned by sea did not suffer
any deterioration in course of jour-
ney of some 3 months.

1955 Seedlac is dissolved in soda solution,
heated to 60'-70'C. Wax floats on
the surface and is removed. " De-
waxing " operation fnished, bleach-
ing schedule may be followed as
usual.

1955 The product could be improved by
increasing the amount of sodium- 
chlorite, in respect of flow and life
under heat. It was, however, soft,
and tended to coalesce and adhere
to containers.

FurunB woRK/REMARKs

To be continued

To be continued

PnocnBss

--s
:

(iv) Studies on bleached lac
(a) Distribution oJ sam-

ples for different uses

(b) Stability oI bleached
lac during export

(c) Preparation of re-
fined ( i.e. wax-free )
bleached lac

(d) Bleaching lac with
alternative bleaching
agents (sodium chlo-
rite )

t

I
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(e) Colour retention of 1955
bleached lac vat-
nishes

(f) Variation in pH du- 1955
ring tbe bleaching of
lac

(v) Bleaching of shellac wax 1955

3. Miscellaneous uses of lac
and associated products
(i) Modification of shellac 1955

'wax

(ii) Cement for electric bulb- 1951
CADS

Ynan or Co'vlrBNcrnc
TIIE EXPERIMENTS

195s

195 5

1 955

195s

PnocnBss

Spirit varnishes tested at intervals of
6, 15 and 18 months found to retain
colour and A.V. practically un-
changed. Some drop in A.V, occurs
during the first few months.

/II values determined in course of- the several operations involved in
bleaching. Optimum values cor-
responding to each stage have been
found as a result.

The wax was treated with various
acids ( HrSOr, HNOs ), exposed to
sunlight but to no effect. IIrO, or
chlorine bleaching improved the
colour: the latter is to be further
tried.

To improve it to the level of carnauba
rvax, shellac tvax was sought to be
mixed or combined with bees wax,
damar, rosin, oils, etc. Satisfactory
results not obtained.
Frequent changes in specifcations
necessitated several modifi cations of
the composition. The latest com-
position stands boiling water cum
torque test for ] to I hr. It is bet-
ter than imported bakelite cement,
and slightly inferior to a Japanese
one. This is being tried in some
firms. The cement proved very
good for joining ( mending ) broken
porcelain articles: few apparatuses
have been successfully mended.

A shellac adhesive {or micanite
boards with details as to the mode
of its use has been worked out.

Alcoholic solution of lac mixed in the
cold rvith some hardener has gir.en
promiEing results-

A varnish based on dewaxed deco-
lourized lac w-orked satisfactorilv
( observation so far more than i
year ).

Bleached lac fused rryith rosin (& plas-
ticizer ) and pigmented. Worked
satisfactorily.

'Waterproof muslin cloth made by
dipping in bleached lac/spirit solu-
tion. It is slightly inferior to an
English make.

Lac-based composition could be
evolved ( The colour resists sea or
tap-rvater ).

Furunu woRK/REMAR(s

To be continued

To be continued

To be continued

To be continued

To be continued
( micanite V-rings and
tubes )

To be continued

freu

,
7
.'.

+

(iv) Adhesive for brush bris- 1955
tles

4. Ad hoc work
(i) Varnish for prevention 1955

of tarnishing of brass and
copper

(iii) Micanite boards and
micanite V-rings

(ii) Lacquering sticks for
wooden toys, from
bleached lac

(iii) Tailoring cloth

(iv) Coloured sand

]

I
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frpu Yr.ln or Courvrnncruc
THE EXPERIMENTS

Pnocnnss

The lacquer for aluminium foils for-
mulated. J[6 film5 are rather slow-
dryingandfolds get stuck in patches.

282 samples from 4O parties for 377
tests received. Results compared
with those of commercial analysis.

Work continued on the previous
lines by S.U.O.

Futunp wonr/Rpuenrs

(v) Shellac metal lacquers 1955

5. Experlrnental regional 1955
testing lab.

III. PnorlolNpe eNo Pusr,r-
crrv ( Utilization of lac ) {

f,
I

1.

2.
J.

APPENDIX II
List of publlcatlons during 1955-56

Hindi Prachar Patra No. 3 -Indian Lac Cess Committee: Activities andAchievements.
Lac and Lac Products: 3rc1 reprint with revision.
I.L.R.I. Bulletin No. 85 - Polyesterification of Polyhydroxy-polybasic acid: Part II
-Studies on physico-chemical properties, by P. R. Bnerracnen:rA (I. sci. ind.ustr.
Res., Vol. 14B, No. 8, 1955 ).
Bionomics and Control oI Tessaratoma jaaanica ( Thunberg ), a sporadic pest of Ku.sum
(Schleichera oleosa) in Chota Nagpur, by B. P. Mnnne & A. P. Kapun (Indian Journal'
of Entomology, Vol. XVII, Pt. I, April 1955 ).
LL.R.I. Bulletin No. 86-Polyesterification of Polyhydroxy-po\zbasic acid: Part III
- Solution Characteristics, Precipitability and Solubility, by P. R. BuerrAcHARyA
(J. sci. industr. Res., Vol. 14B, No. 9, 1955 ).
Research Note No. 38 - Oxidation of shellac by Periodic acid, by S. C. Srr Gupre
(J. sci. ind,ustr. Res., 1955, Vol. 14B, No. 10).
Technical Note No. 11 - Manufacture'of sea ing wax, by T. Buowlrlrx.
Bulletin No. 87 - A simple method for the forecast of emergence of lac larvae, by P. S.
Nrcr ( Reprinted ).
Bulletin No. 23 - Some simple methods of reducing the damage done by insect enemies
to the lac crop, by P. M. Grovon (Reprinted with revision).
Bulletin No. 51 - Directions for the demonstration staff, by P. S. NrcI ( Reprinted with
revision ).
On some serious seasonal and forced predatory enemies of lac, by S. KntsuNASwAMr,
N. S. CneuneN & P. S. Nncr (Proc. 43rd Ind. Sci. Cong., Part III, Abstracts ).
Separation and Identification of hydroxy acids present in shellac by paper chromato-
graphy, by S. C. Spu Gupra (Proc.43ril Ind.. Sci. Cong., Part III, Abs. No. 204 ).

APPENDIX III
Production of sticklac in India during 1955-56 ( in maunds ).

+.

6.

7.
8.

9.

10.

11.

12.
e

Year
1955-56
1954-55
1953-s4

Baisakhi
8,13,000
6,00,000
+,26,500

Jetkui Katki
41,000 2,93,000
45,s00 2,29,000
15,500 1,61,000

Aghani Total
61,000 12,08,000

1,s8,000 10,33,000
51,000 6,54,000
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