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INDIAN LAC RESEARCH INSTITUTE
NAMKUM, RANCHI, BIHAR

ANNUAL REPORT F'OR THE F'INANCIAL YEAR 1954-55

ADMINISTRATIVE AND GENERAL

General, - The Institute pursued its research and other activities as usual. Dr. S. V.
Puntambekar, Ph.D. (Ill.), -F.A.Sc., joined the Institute as its new Director on 8th
November 1.954. During the period following the resignation of Dr. P. K. Bose in December
1953 and until the assumption of office by Dr. Puntambekar, Shri P. S. Negi, Entomologist,
had acted as the Director of the Institute and Shri M. Venugopalan, Shellac Utilization
Officer, had held charge of the Chemical Section.

As before, the Institute continued to attract throughout the period numerous visitors
from all walks of life, including a few from foreign countries. The most important of these,
deserving special mention are listed below:

1. Snnr R. G. BuerewADEKAR, Joint Director, Ministry of Railways, Government
of India

2. Mn. R. Soeor, Coppal & Co., Brussels
3. Dn. H. BecnuayER, Siemens Department
4. Dn. R. V. Rao, Deputy Director of Industries, Assam
5. Snm Porr Reltr, Deputy Director, Industries & Commerce, Andhra
6. Mn. J. H. WnrreKER, Professor, University of Connecticut, U.S.A.
7. Pnor. D. N. Kanvr, Member, Planning Commission, Government of India
8. Snnr V. KarvaNa Sunnaner'r, Planning Commission, Government of India
9. Snnr A. Newu, Deputy Secretary, Ministry of Production, Government of India

10. Snnr BasuoBve Pnesat SrNse, Men er, A.I.C.C.

The following members of the Governing Body of the Indian Lac Cess Committee also
visited the Instit-ute:

1. Shri S. M. Sexsenre
2. Shri S. P. Acanwar
3. Shri S. Snenue

.S-hri G_opqlakrishnan, I.C.S., Secretary, Ministry of Food & Agriculture (Agri.),
President, Indian Lac Cess Committee, 

-paid 
his -rriaiden visit to -the Institutd in

March 1955.

ovation of the water-works of the Institute
e period. Nelv cast-iron pipes, 4 in. in dia-
ly of water through this new line started in
d. It may be noted that the question of re-
ver 25 years back, had been pending for well

9.vet-l years,-and there were frequent interruptions in water suppty during all this time as
the line needed almost daity repairs.

_ Library-The number of books and bound volumes of journals accessioned during
the year was 225. In addition, miscellaneous scientifi.c publications numberins 90 were
also received

The Institute during the period over 6,000 of its orvn pubtcations: in
addition, over 300 were sold, and some 100 copies transferred to Special Ofi.cer
for Lac Cultivatio saleidistribution.



It may be noted that the library has already grown big and continues to grow fast on
account of constant addition to its stock of books and journals: the available space is prov-
ing inadequate to properly accommodate the existing stock, and its expansion by the ad-
dition of one room has been sanctioned recently.

Training - Total number of trainees on the roll under Lac Cultivation during the
Bihar, 3 from U.P.,2 from Bhopal, 1 each from West
Bombay and S.O.L.C.s staff. Eight trainees com-

he trainees from Bhopal and Bombav left onlv after
Five trainees were on ihe roll at the ciose of th6 year.

There were in the Chemical Section 4 regular trainees ( 6 months' course ) under the
Industrial Uses of Lac, and one casual trainee deputed by a commercial firm for one month's
training in the analysis of lac.

Staff- The following staff joined the Institute during the year:
1. Dr. S. Krishnaswami, Ph.D., as Biologist ( Entomological Section, on 19-6-54 )
2. Shri N. S. Chauhan, M.Sc., as temporary Research Assistant, Entomological I

Section, on i0-5-54 i
3. Shri V. S. Gupta, M.Sc., as temporary Research Assistant, Chemical Section, on

10-10-54
4. Shri B. B. Khanna, M.Sc., as temporary Research Assistant, Chemical Section, on

t-tt-s+
5. Shri R. K. Verma, 8.A., as temporary Senior Clerk, on 12-10-5+
6. Shri S. Prasad, as temporary Junior Clerk, on l-12-5+
7. Shri P. K. Choudhury, as temporary Junior Clerk, on 10-1-55

The following members resigned or were discharged during the period:

1. Shri. K. K. Sarkar, M.Sc., Research Assistant (Analytical Chemist ), resigned in
October 1954

2. Shri R. P. Mehrotra., B.Sc., Junior Research Assistant, resigned (released on 18-1-55),
3. Shri M. Lakra, Senior Clerk, resigned (released on 12-10-54)
4. Shri R. K. Verma was discharged on 12-I-55
5. Shri A. K. Biswas, B.A., Museum Assistant curn Insect Setter, resigned (released

on 1-7-54 )
6. Shri Alam Singh, Peon, discharged on 1-6-54

Shri T. P. Bhowmik, M.Sc. ( Chemical Section ), was promoted as Scientific Oficei
(S.O.), with retrospective efiect from 6-7-53 u'ice Shri 1\{. Venugopalan, S.O., promoted as

Shellac Utilization Oftcer.
Shri S. C. Sen Gupta, M.Sc., Research Assistant, Chemical Section, was promoted to

the Selection Grade (Rs. 250-500), with retrospective effect from 6-7-53 aice Shri T. P.
Bhowmik, promoted as temporary Scientific Officer.

Shri S. N. Gupta, M.Sc., Liaison Officer under S.O.L.C., reverted to the Entomologi-
cal Section in April 1954 to be promoted as temporary S.O.

Shri P. R. Bhattacharya, M.Sc., who had been away to the U.S.A., since July 1953
under the award of a foreign scholarship, rejoined the Institute on 1-10-54.

Shri A. Bhattacharya, M.Sc., Research Assistant, Entomological Section, proceeded
to U.K. in September t954 for advanced study under the Colombo Plan. He is expected
to remain abroad for 2 years.

Shri S. N. Srivastava, Research Assistant ( Physicist ), had been away to the Indian
Institute of Science, Bangalore, from 4-6-54 to 23-10-54 to receive training in high-voltage
technique.

Staff Club - The condit the same as in the last few
years. 

*Following 
the drasti the club since April 1951,

the club has not accePted



ENTOMOLOGICAL SECTION

(P. S. Negi, Entomologist )

I. RESEARCH AND INVESTIGATIONS

1. Iupnovruc CRoP Pnopucnou oN Palqs (Butea monosperma ) rv Penrrar Dmor,rarlon

. __(i) lalge-scale exp-eriments on preseruing Baisakhi brood.lac on palas by partial, d,efol,iation
at Kund.ri forest of the Forest Departrnent of Bihar

Baisakhi uop - The Forest Department continued to car4z on lac work in the Kundri
forest under the technical guidance of the Institute. As reported in the last Annwal, Rc-

summer of 1953, only 3,237 trees
grow the Baisakhi 1953-54 crop.

cally rainless with the result that
extinct; however, in Kundri, be-

the lac insects having died in large number
tial defoliation greatly reduced mortality
trees. But these good results achieved we
or enemies. The nature of damage by this
vious reports. It played havoc with the li

. them up in very large numbers by breakin
tage in sticklac, the latter being due to the fact
unknown enemy or enemies break open the lac
roken pieces of lac, which form the larger por-
ground or along with the lac insects are eaten

- However, inspite of heavy mortA ity due to extreme heat and damage caused by the
unkn_own eTemy ot enemies, due to the beneficial efiect of partial defofiaIion, it had-been
possible.to le_ave.suftcient broodlac on 79-per centtrees for their self-infection to grow the
119ceed1ng Katki crop and to obtain t,flI lb. of surplus broodlac to artificialiy infect
205 palas trees.

Further, as a result of the past effect of partial defoliation from
which could not be brought under regular cultivation from 1951, it was
1859 Ib. of. ari sticklac. From 28 ber trees, 91.5 lb. oI ari sticklac w
yi_{{-of sticklac obtained from brood and rejected lac, cut from palas in June-July, was
+!7 l!.;,gut of this, 60 lb. was from the surplus broodlac (l,zli 1b.), iniected to gro*
\hy^$gt\! 1954 crop. The total yield of sticlilac from crop'cut at different stages was
2,407.5 tb.

rem :'p:Jl'##
cap ointed out
down,
from
some defoliated, will be pruned and infected
under similar conditions-and the crop_yield o ed compared. Trees ?or this purpose have
been selected and marked. in Kundii.



Locality

Namkum

Kundri

37 1.4

180 0

-85 0

oz.
9 83.3

1 100.0

11'1

50.6

Ratio of
infected to

yield
obtained
( scraped

lac )

l: 1.6

l: 1.7

7:7.6

1 : 1.10

Remarks

Trees smaller
than unde-
foliated ones,
Unknown
enemy des-
troyed living
insect and lac

Numbet of Brood used
trees and
treatment Lac ScraPed

sticks lac

TABLE I-CROP DATA

Part crop yield o/o of
obtained selected

brood
Lac Scraped obtained

sticks lac or the lac
sticks lvith

Iess heat
aftected

mortality
lb. oz.

10 undefo- 23 12
liated

10 defoliated 18 7

50nnclefo- 94 0
liated

50 defoliated 58 8

lb. oz.
417
38

11 10

61+

lb. oz. lb
5674 7

0

0

6

l9
,7

In hot areas growing ol Katki croP
adopted in other areas too. Hence, to ju
tion of lac in terms of sticklac (sclape$
taken together, some broodlac was left fo
as on 1d undefoliated hosts at Namkum,
obtained from broodlac used in October 1954 to scraped lac yield produced in June and

October rvas 1:5,22 in the case of undefoliated trees and 1:5'34 in the case of defoliated
trees, i.e. it rvas slightly higher from the defoliated trees.

It has been stated under (i) that in Kundri in June, the unknown en_emy heavily
damaged the living at and hot winds.

eitt oitgh lac insects" s on defoliated trees

than oi und,efoliated e unknown enemy,

the actual yield of sticklac and broodlac obt was very adverse-

ly affected this year.

To find out the unkno'tvn enemy that damages the broodlac, some birds and squir-
rels visiting the defoliated trees wer; shot lown and collected. Results of examination
are given elsewhere,

actual benefit to be derived would be known
ed into trees and began to fruit, but un-
ant attack all'the cuttings planted have

died.

Z. (i\ Econourcs oF UrrlrzrNc Palas (8. monospermtr) FoR Baisakhi Cnop ONrv AND Ber
(2. mauritiana) FoR Katki CnoP

Experiments have been laid out and operations will start in the succeeding year.



(ii) Coueenertvn PnosBRvArroN or Bnoortec oN Bel (2. mauritiana) nv Penrrar
PnuNrNc BEFoRE lwn'ncrrox tn Ocroern-NovETIBER AND AFTER lurpcrroN rw
Decnnnon-JANUARy rN rHE Ba'isakhi Cnoy

It was proved many years ago that partial pruning of ber helps in a large measure to
preserve broodlac in the Baisakhi crop and the results have been published. Experi-
ments have norv been taken uo to find out the difference in preservation of broodlac when
partial pruning is carried out before and after infection of the crop. In the first case, the
tree is partially pruned before it is infected with broodlac, hence all the lac insects that
settle on it remain on it till the crop is cut. On the other hand, in the second case, the
tree is partially pruned after the lac insects have settled on it and are grorving; hence
during partial pruning some of the shoots bearing lac have to be cut down. If the first
method gives as good results as the second, on which a detailed paper has ah-eady been pub-
lished, then it is definitely to be preferled as it would not only economize in the quantity of
broodlac to be used but make available to cultivator the maximum Droduce of lac that each
insect might be able to secrete in its lifetime. To study the problems, three treatments
were effected and under each treatment there were five trees. At crop maturitv only a
portion of the crop was cut from each tree and the rest left to grorv the succeedihg Xatnf
crop by self-infection so that maximum yield of sticklac obtained by each treatment might
be available.

Treatment 'A'-Partial pruning in October-November (21-10-5+ ), before infection.
Treatment ' B ' - Partial pruning in December-January ( 5-1-54 ), after infection.

Treatment 'C'- Control, i.e. without partial pruning.
In all the three cases, part. crop was cut from the trees in June-July from the

Baisakhi crop and rest left for self-infection to produce the succeeding l(atki crop.

. The data given in Table II show that Treatment 'B' lvas superior to Treatment 'A'
in Bq.isakhi as well as in Katki crop and that both these treatments lvere superior to 'C'
which served as control to both of them.

TABLE II-EF'F'ECT OF PARTIAL PRUNING ON PRODUC'IION OF BROODLAC
FRO]I{ .B.ER BEF'ORE AND AFTER INFECTION OF BAISAKHI CROP

'B' denotes Baisahhi and'K' d.enotes l{athi,

Treatment and Brood used
number of trees

'A', 5

'B', 5

tc'5

Ib. oz.

s6 B77
K36 13

B615
K43 8

B1113
K70 15

B39K6r+
B314
K715
B25
K5 6

l2

11

Selected brood
obtained

lb. oz.

TotaI yield

lb. oz.

Percentage of
selected brood

obtained

B 47.9
K 16.9
B 55.8
K 18.9

B 19.6
K 7'6

3' FrNnrNc oF, AND Tnrars oN, Lec Hosrs pon Baisakli Cnop INcruDrNG CERrAtx Ficus
SPECIES

The experiments were conducted
and Ougeinia dalbergioides ( pand,an )
broodlai survived 6n all iire three
Albizzia lucida and Ficus cunia.

on Albizzia tun;ao lgal,uang), F'icus cunia (t'orho)
at Namkum. Data given in Table III indicate that
hosts, and that best results were obtained from

J



TABLE III .COMPARATIVE DATA ON YIELDS OF'SUMMER BROOD FROM

Host and No. of trees

Bet

Brood used
Scraped lac from brood used
Total vield of lac sticks
Total icraped lac yield
Broodlac yield
Scraped lac from brood yield
Percentage of selected brood

vield
Rrbod to yield ratio of lac

sticks
Brood to vield ratio of

scraped lac
Brood used to brood vield

ratio as lac sticks

4. DBrBriurNATroN oF BRooD-cARRyrNG Cepactrv oF THE Malon Lec Hosrs
It has already been stated ( Annual Report, 1953-54 ) that the problem, at this ad-

vanced stage of investigation at the Institute, has only some regional importance and can-
not be further studied in the absence of Research Field Stations in different parts of the
country. $owever, the results obtained at Namkum are given in Table IV.

A. lucida O. dalber-
gioid,es

.JJ

lb. oz. lb. oz.

5 8 t2 13
1221

t+ 9 21 13
111 3 2

t+ 10 t2 |
111 115

100.0 55.3

t:2-63 l:1.70

1:1.40 1:1.50

1:2.65 1: 0.94

F. ounia

2

lb. oz.

313
0t2

172
2l

173
2l
100.0

l:4.47

l:2.67

l:4.47

A. lucida

J

lb. oz.

rt3
09

235
313

L7 11
34
75.8

1: 13.00

1: 6.55

1: 9.86

O. tlalber-
gioides

3

1: 0.8

L:3.27

l:2.50

lb. oZ.

+9
16

225+9
11 9
35
s 1.1

Locality

Namkum

HesaI

Namkum

TABLD IV-BROOD-CARRYING CAPACITY OF MAJOR LAC HOSTS

Crop Hosts and Brood used for Brood yield
No. of trees infection obtained

lb. oz.

697
1,014 12

+76

Ratio of brood
to brood yield

l:2.82

1:4.03

l:7.94 only surplus
brood cut from
the trees

1:2.2

l:0.23 only surplus
brood cut from
the trees

l:2.30

1:0

1: 0.54

Jethui Kusurn
195+ 10

Jethwi Kusum
195+ 20

Baisahhi Pal'as
1953-54 10

Katki Pal'asr95+ 10
Bqisahhi Ber
1953-5+ s

Kathi. Ber
195+ 10

Rathi Khairr95+ 10
Aghani Kha'il
195+5s 10

lb. oz.

2+ 10

252 2

2+6

181++02
97225

138314
12 12 nit nif

192108

VARIOUS HOSTS \

Kind of brood used



5. PnopBn Trrrlp op Henvpsuuc ron Mextlrrzrwc YrBr'os

Exoeriments have been laid at Namkum and will come into operation from 1955-56.

B"t b;fi;-; ft"6t"; of regional importance, hostwise regional field stations are required.

6. DBrenurnATroN oF Orrruuu Dpnsrrv oF LARvAL SBrtrBnBNr ou Venrous Hosrs

The experiments have been modified and were conducted on kusum, palas, ber and

nltati.-- tiei" *"r" three treatments and three coup6s in each case. For kusum, each coup6

was divided into 7 blocks and in each block there were 3 trees. For other species of hosts,

each coup6 was divided into 5 blocks and in each block there were 3 trees'

Treatment 'A' used one-third of the actually required broodlac on each tree.

Treatment 'B', used half of the actually required broodlac on each tree.

Treatment 'C' used full quantity of broodlac required on each tree.

The results obtained are tabulated in Table V (pp' 8-11 )'
The data offered in Table V indicate that in the case of Rangeeni lac_ in the

Katki crop, Treatment 'A', is better than Treatment 'c ' ot hhair only and.Treat-
ment 'c' is better than ;A' on ber arrd palas; Treatm_ent_'B', is better than 'A', ancl
i-C; orr-hhair and. palas bt:it is inferior to Soth on ber. In the case of Kusmi lac, Treat-
ment ' A' is bettei than Treatment ' C ' in the Aghani and Jethui crop-on kusum as well
as on hhair; Treatment 'B' is better than 'A' and'C' on khair in Aghani croP and on

hwsilm in Jethwi crop but is inferior to both tn Aghani on kusum'

However, the statistical analysis of varia

7. Cnnrcer Sruov oF THE ErrBcrs oF CSANGE op Host PreNr oN Lec Currrverrou

It has already been stated in the Annual Raport for 1953-54 that it is _a long-range

problem and can 
'6e 

adequately studied only if ,su{i.cient number of each kind of host are
'available in one o1. *or"'"r"".-. However, iesults of experiments conducted with the few

available plants at Namkum are given in Table VI (p. 12).

8. DBrBnurnATroN oF THE Mosr SurreerB Pnunrxc MBrnoos AND SEASoN} FoF- Kwsurn
( Schleichera oleosa )

om them are cut flush at the point of their
origin ).

(i) Shoot stud,y _The number znd growth of shoots {rom January-February 1954 to

January-Febto"ty- 1955 are recorded. Field observations in each case have been extended
from one to three branches.

Treatrnent I: 18 montks' interaal, of rest, " Apical, pruning " - Fgul trees forming two
sets of each were under observation, the first set I tree Nos. 14 and 134 ) being cropped in

January-February and the second set ( tree Nos. 180 and 124 ) in June-July of successive

years.
First set - From tree No. 14, crop was cut on 9-1-53 and it was reinfected in June-

July 1954 to grow Aghani 1954-55 crop.
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TABLE VI- EFF'ECT OF' CHANGE OF HOST PLANT

Brood history No. of
trees

Brood Brood Total Brood Selected
used yield yield to -vield br-ood-

ratlo lac
%

Ib. oz. Ib. oz. lb. oz.

Rangeeni strain 
-K;atki 

1954 ( Ju.ne-July to Ool.-Noa. 1954 )

Albizzia luciito (PxA. 6 t4 10 7 72 29 11 l:2'03 26'1 7 12 6

LxPxA.LxP)xPalas
Pandan(PxSxPxSxP) 7 12 0 77 15 43 8l:3'62 41'2 1 15 10

x palas

Scraped Isc from

Brood Total Brood
used yield to Yield

ratlo

Ib. oz. lb. oz.

0 1:3'43

0 1: 5'16

5 1:4'03Porho (PxPoxPxPo
xP) xpalas

Pand,an (ber ) xber
Albizzia lucida (ber ) xber

10 17 2 7 7 39 ls l:2'33 18'6 2 | 8

3 3 74 12 5 28 77 l:7'40 42'9 o 14 6 2 1:7'00
6 6 10 18 3 48 6 7:7'30 37'6 0 13 8 6 1: 10'3

K,tsnLi strain - Jethwi 1954 ( Jan.-Feb' lo June-July 1954 )

Ber (hu,surn)xhusum 6 22 5 16 11 52 9 t:2.36 31.7 9 8 15 10 1:1.64
Khair (husum)xhusum 6 2+ 5 47 7 84 0 1:3'45 56.4 9 6 37 10 7:3'4
Pahur(husum)xhusutn 3 14 2 22 0 22 0 1:1'56 100'0 8 1 9 8 l:1'17

Aghani 1954-55 ( June-July 1954 to Jan.-Feb. 1955 )

Kuswn(KxB\xber 5 9 6 4 1 29 3 1:3'11 13'9 3 5 7 2 1:2'15
Kusum (KxKh)xhhair 5 19 10 22 4 83 72 7:4.26 26.6 8 3 17 12 7:2'76
Kusum (rxl,A) xpa.hur 3 22 0 40 8 97 5 7:4'42 41.6 9 7 32 13 1,:3'47

Branch 1- Only one secondary shoot had some linear growth. There was no
growth in primariei, other secondaries and tertiaries.

Branchll -OnIy one secondary showed some linear growth. Tertiarv buds ap-
peared in March and developed into shoots.

. Branch III - Secondary and tertiary shoots cleveloped and their linear growth ceased

in March. However, one tertiary continued to grow slowly till the end of September.

From tree No. 134, crop was cut on 8-2-5+.

Branch 1 - Primary shoots appeared in February and all continued to- grow in length
till April. In one shoot, however, linear growth occurred in August-September also.

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

Branch III - Primary shoots appeared in February and stopped linear growth in
April, however, one continued to grbw titl middle of June and attained a leng-th of 30

in-ches. Secondary shoots appeared only from those primaries whose tips got damaged.

Second se, - From tree No. 180, crop was cut on l-7-54.

Byanch ,I - Primary shoots began to appear in late July and stopped linear growth
in August. One secondary shoot appeared in September.

Branch 11 - Primary shoots appeared in third week of July and grew in length till
August. However, one primary shoot appeared in earlv September and one secondary
in November.

Branch III - Primary shoots appeared in third week of July^and contin^ued-to grow
in length till the middle-of August-.- Secondary shoots g-rew in September-October only
from ihose primaries whose tips had dried or had been damaged.

t2
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From tree No. 124, crop was cut on 28-6-53.
Branch .I - New secondarv and tertiary- shoots that came up in February 1954 con-

tinued to grow till March aftlr which their growth stopped..

Branch II growth occurred in March-April in previous years' primary
and secondary tips of damaged primaries and secondaries, new seiondary
and tertiary, d respectively.

Branch III - Linear growth occurred in March-April only in two primary and two
secondary shoots of previous year. New secondary and tertiary came up in- middle of
March and grew till April; after that linear growth continued only in lwo secondary
shoots till June.

Treatment II: 12 months' interaal of rest, " Apical, pruning " 
- Three trees were under

observation.
From tree No. 36, crop was cut on 8-1-54.

Branch 1- Primary shoots appeared soon after crop cutting and grew in length till
March. From tips of damaged primaries appeared -secondary shoots and some of them
continued to grow in length till July.

Branch 11 - Primary, shoots appeared in early March but they stopped growing in
April, and again resumed growth in July and have luxuriant growth.

Branch III - Primary shoots appeared in March. Secondary shoots appeared only
from the tips of the damaged primaries and grew till July.

From tree No. 114, crop $'as cut on 30-6-54.
Branch 1- Primary shoots appeared in July and also in September, their linear

growth continued at a slow rate up to October.
Branch 11 - Primary shoots appeared in July but only two of them continued to

grow in length up to September.
Branch III - Primary shoots appeared in- July and secondary shoots developed from

the damaged primaries only.
Trom tree No. 161, crop was cut on 1-7-53.

Branch .I - Primary _shoots of p grow further but one new pri-
mary shoot appeared and continued From the tips of damaged 

-pri-

maries, secondary shoots appeared ow till May.- Secondary shobts
gave rise to tertiary shoots and tertiary shoots gave rise to sub-tertiaries.

Btanch 11 - Onlv one of the primary shoots of previous year
g-rowth. Secondar-v dhoots 

"pp"a."d 
and Lontinued to 

-grow 
till"May

shoot appear,ed as late as in September. T ps of damaged secondary
tertiaries and sub-tertiaries.

- Primary of previous not grow in length but gave rise to
ts which grew in length and then tertiary shoots appeared and
e of May. A few sub-te peared in late July.

Treatment III: 12 months' interual of rest, " surface pruning"-Three trees were
under observation.

From tree No. 42, crop was cut on +2-5+.
Branch 1- Primary shoots appeared in March and ceased to grow in length after April.
Branch 11 - Primary buds that appeared in March dried up and new primary

shoots again developed in June.
Branch III - Only one primary shoot appeared in March and linear growth stopped

in April.
From tree No. 128, crop was cut on 30-6-5+.

Branch ,I - New buds did not appear.

13



Branch -Il - Primary shoots appeared in June but growth was poor.

Branch III - Primary shoots appeared but growth was Poor.
From tree No. 190, ciop was cut on 3-7-53.

did not grow in length. Rut two new
April. Fiom broken- tips of primaries,
ppeared from broken tips of secondary

of May.

Branch 11 - Secondary shoots appeared from primary shoots of previous. year and

their growth in two shoots continued^rip to June while in others it stopped in April.

Branch III - Secondary shoots appeared from primaries of previous year and their
linear growth stopped in May.

Trealment IV: 6 months' interaal of rest, " SurJace prwning" -Two trees were under
observation.

From tree No. 70, crop was cut on 4-2-5+.

Branch 1- One shoot appeared in March and continued to grorv till April.
Branck 1/ - No shoot appearecl.

Branck III - One primary shoot appeared in March and grew, and it gave rise to a
secondarv shoot in July 1954.

From tree No. 214, crop was cut on 3-7-5+'

Branch I - One primary shoot appeared and grew till August.

Branch 11 - Primary shoot did not aPpear.

Branch III - One primary shoot appeared in July and continued to grorv till August'

Details are given in Table YII (see pp. 15 and 16).

(ii) Yield. of lac - The data given in Table VIII below show that in tlre Jethzoi 1954 crop,

best results were obtained from Treatment I
Aghani 1954-55, Treatment III (12 months' r
Taking both the crops ( Jethwi and Aghani
Treatment III ( " Surface pruning " 1 year's
of 6 months' rest gave better results than Tre

TABLE VIII_CROP DATA

Treatment Interval of
No. rest and type

of pruning

Jethwi, 7954

I 18 months: 'Apical' 20 l:6'23
II 12 months: 'Apical' 79 7:4.93

III 12 months: 'Surface' 17 1: 6'15

M months: 'Surface' 15 7:4'64

Aghani.1954-55 Jethwi'FAghazicombined_/_-------]'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

Lac Scraped
sticks lac

vield of lac

Lac Scraped
sticks lac

rrialrl n{ len

- 
------2\--:{

Lac Scraped
sticks lac

: 5.60
:4'39
:4.93
:3.71

ZJ

18
16

10

: 1.33 7:0'75 43 1: 3'09
:1.70 7:1'24 37 7:3'26
: 2'43 7: 1'92 33 l: 4'09
:1.38 1:0'93 25 1:3'62

:2.59
:2.83
:3.43
3.0 1

For statistical analysis, a set of 4 comparable trees eatment in Jethui
as well asin Aghani weie laid. The ratios o1 crop daJa t h-em-.together with
the statistical 

"analysis, kindly undertaken by the Statisti Indian Lac Cess

Committee, are given in Table IX (p' 17 )'

A



bD

rri
6.r
.1

+qila.: iO\r!iiG

SN
Nd
d ors.s.c
9O
vd

la
+h

rrl
.o,

,\fir-

oa
t9

iel

:EHEEEEEg r I
A;E XCO ;=O

" F; u.Q t #;= €., :?:; EcE EE; *5E :
tH€q E{; F.iE ?gi ;
i::€ gt Et : iii; i
*;Ei*n!: EiE tE€i a:

iii:Firt*liii i;Ej ii
rri;ir;iEii;; ;r r+ 

j!
rH H T TH H H

TjHf EEE i E+ r*:+ :lE *:€f
tBH; :i€ 5e :;E;€ E 

=!te 
1,iz"a

-!i!; iii 8t -E: ! eiEE 6! q

E sE EI ; ri t s ?;i;€;i E:€
:,hErr i:? E? gEgE:!! ati
: iEEi i,i} z; si:;5;i :E;: s;ii * uE:i,Ef i: s;:l*,E g!

$g:itEeg€;:s S;al5€;*;t! H

? EE $i E a{t Er: r s:*i: F i
J;EF:::i8;i: sli;:i: ;
: t*Fggi;?:-a s t 3'ri'I;
rr.iE€rrr*!:! t,*:5E; E
,\# fi /n ,\5 r m>-

d
a
!

a

o

a

Fl

6

U

Oh€rno

d'-'

/'t )

v!n
?a!
Xo rtFH !
A-F
6 Fot
€.;E
ilFo,a 6..0r

an6OQfu
!k!
cd(!d
!€
kkk
ooo+++
o.o.oz vz

6l

d

f-hoI ..{ c..t ? I
i.ooo€
<d

a

!
JH

oa
SEocc
9t : A AE: i; - 6
ti

hsi E3
rv6

>l a 
^.iFx 7:

ii e{E
I- c ''d>
Et.g !o *;,9 .E;F
",fp q u.i
,: oi .:= qr

a9; aY >.

+.: ii €

EE |Ez Ea,: '9"r8 
=ifi 13x^ EJA E:PF ;d c. -dt{ ;

Zz: rrS! !
J*.T b.;EE ilei € Ji 3'5.9 A

+fx EE s-
EE: t F. -!€"i-- E. ?lX

:;i:isE EI
!66-7,.;Ei
X riE sE; sEEc.r 6+:^d o _!

a6

hH

F!

!H

o
,: x ;i
; !--,- G

ol ++
;88

@a

'inJ; ; R G' a a
..r u F$ e oql: Afi n[S 

=3FEgic\E:; it s*xF;
i'-99399

!

ro
u)
€\

E

a

z

Fr
<.rog\

I

p
2
tf

F

inE
I8

a

a
F
Fl

t)
/

I

/-\ a!
.\ c

trt
F{

AG'YN
N€ 6.h.?,: 9TSoFi -K^

99

t\o

.i,--^a e R S o
f"; i': o, S+ E+ F+F Ei
{;:g H o[ "E "!* o5
Fi-9

.fOO

+o.;
'f,OF

o
''oo

i:€€"= F
E3t
H-'=

a
I
I

I

I

I

I
I

6
ko

Fr

a
c.l

6t:
rr

c.l

cl
Fal
F-

o!
.Y @

zi
;- q

-o9g::- *9;.9tt>eF
H<>OI O+

^J-

t\

+
+

00

or

H

o:
AO
z6

ot co+9i|
h 461

lh+|
q)

F

a

E

ad

O

a

z

a6hn9; 3o€NK ;E'
A::

.i

I
ooq

9;

o,l

6 h 4 h

eT r;F SE !I +i€ q$ FT€?ss6K i3- ;"J i.i *En N? SF=E=-
6IJ;No

-? *: --oo ^?V6 i,il :i- 6'o;r. +? o.9.o ;Tq-:??
N

\O :f,

r-
| '= . .'^;

IPEgE €

I

It*,^
lo jjj "'E 

a

lvnt-I irsl.^-P9
l!E5#.."tHi>oI EP:
L'

$o

;r

d
€

ooooo|?9??9hooooo60@oooo
iFH

++++++q h h n h v.
616lolNF\t\
CO € OO i i €

o

HHHHHH
HHHH

€@
6t c.l

H
H

aaa
ah4
tsd\o
o\o\6

d

HHH
HEz



eF i8! F:$rH€H ! b
t f €el qEsE: is x €n € ,s5 €F!5- 8n 5 'dE ; h^ lt6eE ** E uI 3 HE;E ?Ues! {H ni Es,il fi !.t,I;5:€E SHng-A ;:EE & $e?i H+65" E_!S; €

s5 :' I iir " :? iEE; E 8.Q.5 S= 6iii i i=!;s!:EE; E. r Si I
iEq f :EH5Hgf p;9!sq ,i
$3 8 E EgHa;1€ HE ff !3 Etsct 6 EE:B*$! Ho8tB Uoi>i _dgE5u6*iFr$5 sr!h.e E+;i;?E: Sr;?6 6JaEEEEJgEBg*Eslx ?-.E r; _o:;dr?ieF- at3E[,€5 5;E J"b p:

-.1 rE lE *s rT€ r iE;b; | ;3 .T I s

Si;;i'S; a ar;5;s€r;ft i;r :;

il?t=' 
fieE ifiil i

ff E€?i rgi=€ g Ec

g; ff;l A:ig€I S E ;Fe! 9*48 ii6"sEi.s+ -q .gH

i r ; Ei ari;;cg€ RE t [i
*;=ilc;ir=Ei:: l; 4i;
;i**er;E;; ;i* E t+ j ;i

5O M

v"O
oh
ZeYc
@ Q? O

E.E F 9

a
o
d

h

d

o

d4

oq

z

!?, a

9'l
oill

:n nts.:.=: ! -Ri-
E 3 -d3*
H I 

=.Bo^t{ .u J?z A

aZo.E
dSnah
kI\44.s B Cn€
(g

q

'i a G'^
€ *Kee -! -!o3ooi qP,lqP yr.-r't:+;+?
3 -d- .fK \odNA++o ; 5 F:q=

z

!YYN.a h h a 4+++ + e.f++Oc)
OO

H H H H H-

k- o

*F;;x+a.:,Y O

!;i'o.<rv=,. @

UEHqo rv.6 al
FOfO

:: O X
K ; P Q A.a.6- ce

a

(€

o

,o
a.d

il! 9 f;N'd
k -",G:E € *Sa

oE g slt
Ef f e"s3e
E E !.Et E.?
)4a I @ h X

?' ?-U:f;6 
"3.E *H s ti.I d*

4 " -o#'{ F os

6

r-
o

z

XXXaioo O€oc;ooo

= 
E; g ? *B

^-K ? 
^ 

a 'q o 
^ ^^?s "o+ rrfieeIfi =S -i Y: ; Y Y

)t) 
": 

|9?T€ 9i "rr,F- oe -r.ooE 3: f! $sF $: BiEf$F
Ni-1 9=6rgs"

a o o
h h h+ ++
Fi

H H H
H

s+!?N
96
o-

HH
HH

++:l-+n a h 4
olclot€
€ooooO

o

HHHH
H.

g6
;q ut
+o 6o-,3 og

F F e$610N
C{i

o

+x
FV

+5
E
d

H6a6dahaE gq'3+:+
6:oGh;o
ohrhBgOg
z

56 G' 5 6 6 G'
eFsilss * si s{x s* ai, sS:
oo?;9Nh ; No :i: ;t- ;9 nQ.: : F -'13 SJ -+ rP ?k6Ooi+!

x::YYIg3l

@a

OOoCr-OOo(11 -,o ; ; ,g F.OI\o^6
iz

E
9aY
hA
F.5

i

Oc\OOO\oOh
a\DOol
r-\OO\O ts

.+ooo
aqtQa
Gt:.*{
d;aJ
o

HHIH
HH
HH

A ^-:O\ IhOaX':
-.:.h;oc.aA=f\ t\ "nor6 - -

e. 39.
o
!
cd

ko

o
r

iEi
o

z

ooeO

-
-l

.. A Vl

!t E =3 s8sFs;N H ++ :9;K+!:ac!v;\o
9=v

6hh

i h b

ooo!3T?
oq6rF-

N

6lo F.l
L

N O i



o>, 'u
-6th

h-3 Xqo
o.F
HO O

$a i3
:d Can

'B:r e\_ .9.s.E i
:+ aNF P
\o o
vx !
lL O

aY HFdl ta
.o | . s*Z)2 HT
R .9i .6
.s'h - HrH

oa
(E

o
d

a

a
!

'9,
b.F 65/iF
-l<
LH tsoHO
dH tr
O .O

ddz _ B;*H F 5A
o. It Nr;

: S EEE
.U E E€"€ € - -'i+E
E r €;T alt
=aY/ 488=dl
" Et I o

,j6 ].:6 ,j?.r.gEi
e5 f,5 $.4 t g.e s

E F
- -e4**:---

a
o
k
d
+ho+

ao
F

hh h Eh=
Nt\ al Col".l

o
@

o
z

Yrrlolllo

i
66AE

gR sts :TFT E ,

:9 .o13 o9;; ii I-"Ptio
es93fi

6o
d

ts
o

a
a
lA
6

o
oa
o
z

ao
H

ko

ao
H

o
Oa

z

;3
@.i

E€B€EaHg€q
F: r'* E

E: tr

Bri tr
\F d

'Str trN3g
*f :.1N.si.s'! 5\x a

.lX kc l- o€:i' E
S-i I

I cirog-F2l FSHdE oH Hud'" dfi rH

dA

.rg
3dHitrO
-5qs.o ",
\o=
s'h.ii
Ige
*6 9
E"c%
63>
I'dIBE

KE.F
:<Totl
Rl-
Pd!'
rHH

o
ts

F

c909 |oo
:?+ 

'l{+ r

o
9d''..'A

:

o

.9frb'E.n .=t!s sl
EE
@d

5h
oout?

:Fh
d; t\ F'

F

ao tr a g .o. 
!a

-E-Fo* , .t;i 5+F tY 64 a$++ F
5E=E=; E EH :t:;t ;* ;*;; :
ss E 5 9 s" s I

H^AH;ioH .F 
^'i

E € gF{s
o tr nH..E 8 -+_3.-
E3=E
9aoFZ z

E Ke ? *EKS; ;: - E;;^G}Y
HE
ot .9
F+

E - g 
E'..H €
oa

tiY

z

o

R^oxt;=o:ii=ox-60
OF
z

++.+S
hnh
c\c\+')
++ho

a
L

oloiE
kH

+!t

t\ f\

HHH
H

H

Y.ttloollo6

+ao.n"?"?9
ron\+
6|roo
a

H-Hiin

o/ad

oooP,a
3 3 : ,E EOr\o^u
-ui z

+++++
bhhari
c\.\c\ A q+++ E 3

HHFH= i

HHH
HH

H

o
I

v-: bo



TABLE IX-CROP COMPARISON RA'TIOS IN TERMS OF'SCRAPED LAC AND
STATISTICAI ANALYSIS

Aghani 1954-55Treatment
No.

I

III

Interval of rest and
type of Pruning

t8 months: 'APical'

Total- 
lVlean

12 months: ' Apical '

TotaI
Mean

12 months: ' Surfacei

Total
Mean

6 months: ' Surface'

TotaI
Mean

Ratio of broodlac
used to yield

1: 9.16
1: 7.80
1: 5'15
l:6'43

28.5+
7.r3

1: 6'00
1: 4.18
1: 5.90
l:3.73

19.81
+.95

l:12.36
1: 6'22
l: 2'25
1: 8.88

29.71
7.+3

l: 9.78
1: 2.82
1: 10'15
1: 2.00

Ratio of broodlac
used to yield

l:0.72
1: 0'95
1: 1'08
1: 0'54

4.06
1'01

1 : 1.18
1: 0.49
1: 0'70
1: 0.80

Tree
No.

Tree
No.

172
173
175
176

73
115
t17
118

r29
130
131
133

19
7)
25
27

II 159
t62
t6+
223

189
t92
193
198

3.17
0.79

1: 5'16
1: 5'18
1 : 1'19
t:0.52

t2.05
3.01

1: 0.75
l:0.73
I : 1'00' 1: 0.43

2.91
0.73

1954 crop

60
63
67
7l

203
207
208
209

IV

2+.75
6.19

Source

Between treatment
Within treatment
Total = .

A-nalysis of variance for Jethwi

S.S. D.F. M.S.

+0.3+70 3
t26.5061 72
166.8531 15

Conclusion: The ' F ' value' is not significant, and hence the treatment effects are not
significant. The S.E. of difterences between means of treatments is 2'29.

N"one of the individual difierences shows any differential effects due to
treatments.

In this experiment, both individual and total differences are insigni-
, ficant even at 5 pet cent level (see also Table XII, p- 2I).

Yield, oJ broodlac- Percentage of broodlac obtained from the yield of lac crop
treatmdnts is given in Tables- X and XI, (pp. 18 anc 19 ).

13.4+9 1.28
10.522

(iii)
in the 4

T7

Jethwi 1954



TABLE X_PERCENTAGE OF' SELECTED BROODLAC

Treaiment
No.

I

Interval of rest and type
of pruning

18 months: 'Apical'

12 montbs: 'Apical'

12 months: 'Surface'

6 months: ' Surface '

Percentage of
broodlac

8+.73
73.93
68.66
65.93

Tree
No.

172
173
175
176

II

III

113
115
It7
118

Total 295.25
Mean 73.31

s+.2+
60'34
72.29
34.96

Total 221.83
Mean 55.++

52.60
43.90
17.82
46.67

Total 160.99
Mean 40.25

+8.++
6t.2+
59.32
23.9r

Total 192.91
llean +8.23

Analysis of variance

r29
130
131
133

203
207
208
209

IV

*
Source

Between treatment
Within treatment
Total

S.S.

2388.65

2529.6t02
4918.2602

D.F.

J

l2
15

M.S.

796.2

210.80

Conclusion: Treatment effects are not significant even at the 5 per cent level. The
S.E. of difference between means of treatments is 10'26. At 5 per cent
level, Treatment I is superior to Trdatments III and IV individt: lly
though as a whole no difielences exist. At 5 per cent level: I, II, III, IV.

18

Jethwi(1954)crop



TABLE X-PERCENTAGE OF SELECTED BROODLAC (Contd.)

Airalysis of variance fot Aghani, 1954-55 crop

Source

Between treatment
Within treatment
Total

Source

Betu'een seasons
Treatments
S.X.T.
Error
Total

a

l+.28
20-27
34.55

D.F.

3

t2
15

M.S. F.

4.76 2.82
1.69

Conclusion: The 'F' value is not significant at the 5 per cent level and hence the
treatments cannot be supposed to have had a differential effect on yieid
of lac.

S.E. of difference between means of treatments : 0.73.
Conclusion: The differences between Treatments r and III, II and III, and III and IV

are real, i.e. Treatment III is significantly different from others. At 5 per
cent level: III, i]fm

Analysis of variance fot Jethui 1954 and Agheni
1954-55 combined

S.S. D.F. M.S. F.

| 20+.5253
3 24-2973
3 s.3258

2+ l+6.7776
31 380.9260

20+.s253
8.0991
1.7753
6.1157

33.44_ 1.32+
o.y,

S.tr. of rr€dn : 2.+52692. s.E. of difference of any two treatments : L.226.
Conclusion: The efiect of seasons is highly significant. None of the treatment effects

or the treatment differences is signifi.cant.

TABLE XI_PERCENTAGE OF'SELECTED BROODLAC f,'OR BOTH CROPS COMBINED
Treatment Interval of rest and

No. type of pruning
Jethai (1954) crop

--r

Tree
No.

172
173
175
r76

Aghani (1954-55) crop

Tree
No.

Percentage
of broodlac

84.73
73.93
63'66
65.93

M
73.31

5+.2+
60.3+
72.29
3+.96
N

55-4+

Percentage
of broodlac

2.86
14.00

. Nil
1s.66w
8.13

Nil
r1.43
Nil

22.22

-
JJ.05

8.41

t9
22
25
27

n

18 months: 'Apical'

Total
Mean

12 months: 'Apical'

Total
Mean

113
115
ll7
118

159
162
r6+
223

19



TABLE XI-PERCENTAGE Of,. SELECTED BROODLAC, ETC. (Contd,.)

Treatment
No.

III

Interval oI rest and
type of Pruning

12 months: 'Surface'

Total
Mean

6 months: 'Surface'

Jethwi crop Aghani, croP
(---L----i
Tree
No.

189
192
193
198

M.S.

796.2
210.80

F.
J'I I

Total
Mean

Percentage
of broodlac

52.60
43.90

,,17-82
46.67

T6ODq'
40.25

+8.++
61.2+
59.52
23.91
ffi
+8.23

Percentage
oI Broodlac

35'71
40.35

Nit
Nil

76.06
19.01

Nil
Nii
Nil
Nil

Tree
No.

t29
130
131
133

60
63
67
7l

203
207
208
209

IV

Source

Between treatment
Within treatment
TotaI

Conclusion: Treatment efiects are not significant even at ! ' The S'E'

of <lifference between means of treatrrients is 1 r cent level'

ft""t*""i I is superior to Treatment III rd I though as a

whole no difit rence e>dsts'

Analysis of variance fot Aghant' crop

There are all zeros in Treatment IV and there are zeros in others also hence flo all&-

lysis is possible.

S.S.

2388.65
2592.6102
4918.2602

D.F.
a

t2
15

9. GnowrNc Llc Hosrs uNDER Cnop aNn Busn CoNorrloNs

6\ Und'er crob aond'i,tions - Arha'r (C' cajan) seed

sown:' The growfh of seedlings was satisfactoty; 241 P
broocllac in dctober 1954 for {he Baisakhi 195455 crop'
good and the crop is in progress' 

co l,ucicla, .Inga and

hot ( he care is bein con-

"Ltt 
F' infected and are

given in Tabte XIII (P. 22).

10. CorrncrlNc PESTS OF HOST TNTBS AND NOTING THEIR PENESTTBS AND CONTROL

OpnnerroNs AGATNST Venrous PBsrs

A paper on Tessatatonra jauanica, a bug p5f oI husurn ( s. 
,oleosa ) is under publication'

An annotated list of ;;;;;i";;;-Gd ofh'at-mo*n lac Losts and'their control is being

nade ready for publication.

20
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Analysis of variance fot Jelhwi ctop
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Host No.

TABLE XIII

A. lucida 8

Baisakhi 1953-54

F. congesta 2O

Kathi 1954

4 lb.
13 lb. I oz.
34 lb. t0 oz.
1:8'65
1:6.50
37'72

Crop

Brood used 11 lb. 12 oz.
Brood obtained 4 lb. 9 oz.

of lac sticks 8 lb. 7 oz.
ood to yield lac sticks L:4'77
ood to yield scraped lac 1:3'12
of selecled brood 55'56

(i) Pesls o/ Kusum ( S. oleosa )

Serinatha augur - This bug is a well as on of husum
and it is suspected to adversely on of seeds Eggs are
laid singly oi in batches of 2-16. The number of a female
was 203 in 11 days. Egg stage from June-September varies from 5 to 9 days, aver-
age being 7 days. During winter, egg stage was 16-17 days. There are 5 instars.
The total life-history period depending on the season and food supplied varied
from 31 to 146 days. Dimorphic adults are found especially from November to
January. The dimorphism is in wings only, formed wings, in
others ihe wings ( forewing ) do not reach the The population
of hemiwinged adults was 0'16 per cent. Th annibalism. The
nl.mphs and adults freely feed on the eggs. The oider forms feed on the younger.

(ii) Pesls of Palas ( B. monosperma )

(a) Captosma sps., fam. Pentotomidae, sub-fam. Platasl>idinae. It is a pes.t of palas
leaves. The attack is prominent on new buds in Februarlt and continues at a
slower rate up to May-June, and again increases in September. The nyrnphs and
adults of the Coccinellid Synia melanarix feed on the nymphs of this bug. An egg
parasite of the bug was found active in April.

(b) Lampides boeticus linn, fam. Lycanidae. It is a pest of flower of palas. The
cateipillar feeds on carpels, stamens and internal petals. The egg is laid on calyx
and glued to it by a small stalk. The larva takes 20-30 minutes to cut an irre-
gulaihole in the egg-shell and enters the flower through a space betwee!, the over-
l.ppiog petals. In March the larval stage was 8-12 days and pupal stage 6-9
days. An ecto-parasite of the caterpillar was found in April.

(iii) Pesls of ber (2. mautitiana ) - The Lvcamid Tarucus theopharstus is a very active' 
leaf pest in December, and the Noctuid Ophiusa melicerteDtrry in August-September.
In October the life-history period of the latter varied from 25 to 34 days.

11. DBrBnurNATroN oF THE V.q.nrous Recps, SrnerNs, SpBcres, ETc., oF Lec Iusects,
TnBrn PBnronueNcE, SELEcrroN oF GooD SrnerNs, Cnoss-rNrBsrATroNS, ETc.

Atte4pts to collect specimens of lac sticks by correspondence from difterent regions
of the country are continuing and some specimens were also collected by stb.fi members
while out on tour for some other work. One difficulty arising in the collection of samples
is that in many places lac that is being cultivated is from Ranchi.

12. IunruBNCE oF Venrous EwvrnoxuBurAl CoNDrrroNS oN Lac INsBcrs

The results obtained on potted plants under controlled conditions in the laboratory
and under natural conditionl in field are summeriz,ed below. Details are given in
Table XIV (pp. 23 and 24).

#

22



TABLE XIV-INFLUENCE OF' VARIOUS ENVIRONMENTAL CO}

Kathi 54 ( June-JulY to Oct.-Nov.)

Baisahhi 54-55 ( Oct.-Nov' to June-
J"lv )

Ierhui 55 (Jan.-Feb' to June-JulY )
2ghani 54-55 (June-JulY to Jan.-

Feb.)

(i) Controlled conditions

--- 
t-

Average HumiditY Ar
mean percentage n

temperature range temloc. %
2+.5 32-65 :

2+'6 39-79

24.3 - 33-65
24.7 33-65

Duration in da1's

I Instar
-a- I

No. under Variation Average
observation

II Instar
^--- 

--No. uncler Variation Average
observation

No. under Variati<
observation

III Inst
Sr-.
No,

Condition

1

1 (a) Controlled

(b) Field

(c) Controlled

(d) Field

2 (a) Fielcl

(b) Controlled

(c) Field

3 (") Controlled
t
(b) Field

-1 Field

5 (a) Cogtrolled

-/" (b) Field

6 (a) Controlled

(b) Field

7 (") Controlled

(b) Field

(") Controiled

8 (a) Controlled

(b) Field

9 (a) Controlled

(b) Field

10 (a) Controlled

Strain and
host used

2

Ran.geeni A.

farnesiatta

do

do

do

Rangeeni A.
lucida

do

oo

Rangeeni

bev

do

do

do

do

I{ustni
husum.

do

do

Crop and
date of

infection

3

Kathi 54

5-7-5+

do

Baisahlti.54-55
77-lA-5+

do

Baisahhi 53-54
2-rl-s3

Kalhi 51
7 -7 -5+

Katki 54
t2-7-54

Baisahhi 54-55
14-10-54

do

TJAISANNN JJ-J+
1 1-11-53

Kathi 54
26-6-54

do

Baisahhi 54-55
1 6-10-5+

do

Kathi 51

28-6-54

do

lJats&RnL J+-JJ
l2-1,O-54

Baisahhi 54-55
1s-10-54

do

Aghati 51-55
6-T-5+
do

Aghani 54-55

67
17-28 18'8

t7-79 77'9

18-30 20.5

t7-25 20'3

uY, 66.3

:
-20-2+ 21.7
79-27 22-2

21 2l-o
21 2r.0

2+-39 29.s
25 25-0

u:_' ':

45 45.0

18-31 21.+
t6-2+ 19.0

-22-26 23.3

20-25 2l.s

'=' ?
78-22 20-5
2l-32 22-8

76-26 78.7
\)t ev v

2 u1a

1 stt
7 2-9

6

+

18-2!

5

2-11

6-1 r

8-1,

z-t

72-l
7-1

)-l

+

Females

llales

Females

I'Iales

Females
IIaIes
Females
Males
Females
Nlales
Females
\Iales

Females
tr{ales

Females
trfa]es

Fernales
tr'Iales
Females
\IaIes

Females
lIaIes

Females
Males
Females
l'Iales

Females
lIales
Females

Males

Females
\Iales
Females
llales
Females
llales
Females
lIaIes
Females
J{ales
Females
trfales

Females

J

JO

50

60

ZJ

46

55

2l

11

22

46

2l

20

I
29

9

4-19

9-20

6-23

s-1 8

32-46

5-17
6-20

11
18

7-13
17

38-49

15

6-22
I-LJ

4-11.

6-8

4l-+7

8-16
9-16

6-14

10

9.6

lJ')

10.0

12-5

40.3

11'0
7+.2

11.0
18.0

9.7
77.0

45.3

15.0

11'0
12.7

7.7

7.0

4+-0

70.7
72.8

8.3

12

7-21

2-1.3

3 -13

I

I

J

1

I
8

3

2

=7

n
5

18

j

-
8

7
'1.

4
1.

j

1.

.
8

+

2

=

:
51

6

29

J

_
_.:

77

I
I

9
1.

5

1

11
8

9

2

7

t
6

32

do

do

rlo

do

do

do



)ITIONS ON LIFE CYCLE AND GROWTH OF LAC INSECTS

ield conditions

iage Humidity
an Percenragerature range
:o/(' /o.7 34-100

t7 11-100

.0 23-100.3 s4-100

Temperature oC. rangc

36.6-8.8,. i.e. ( Oct.-Feb. 33.6-2.7oC. and. March to June-July 11.1-38)
2.7-38.8, i.e. ( Jan.-Feb. to Marc}r 2.7-

11.1"C. and March to June-
July 11.1-38 )

2.7-38.8
J-uly to Sept. 35-21.1'C.

IV Instar

Average No. under \rariation Average
observation

Variation of
total life cvcle

in days tilt
emergence of
larvae or male

No. under
observation and

average life-
cycle period

in days
77

(104-109) 108.0
15

(3e-60) 43.0
,56

(42-601 49'0
2+

(44-4e) +6.7
10

(47) 47.0
1.

(ss) ss.0
1

(7s) 7s.0
1.

(+0-47) 4s.s
8.

{106-110) 108.0
2

(42-sr) 46-.0
2

Average
development
per fortnight

and No. under
observation

length x width
ln mm.

18

o.s7 x0.62(7)

0.48 x 0.25(6)

o.zs x0-32(12)

0.31 x 0.1s(3)

0.06 x 0.07(2)

0.25 x 0.33 (14)
o'34x0-21(12)

0.47 x 0.s1(3)
0.33 x 0.16(1)

o.1l xo-r7 (71

0.30 x 0.16(1)

0.0s x 0.07(3)

0,11x0.13(9)

0.29 xo.29(7)

0.31 x 0.39(12)
0.4r x0.22(2)

0.43 x 0.s4(2)

o-27 xO.l4(r)

Remarks

13

70.9

6.3

1,1.9

a.a

17.5

t.t
5.0

60.0

.4.0

20.6

5.0

9.0
6.8

8.0

13 .5

74

4

46

20

_

-

1

i
3-6

7

;

1
2

j

199.0

15 t6

59-68 63-2

1-74 5.2

2-1.4 7-+

==2-9 s.5

i7o

10

3-1 3

10'0

l9

lst generation conclude<l (S-7-54 to 15-10-54 )

Progen-v continued as second generation.

1$ Beneration concluded (5-7-54 to 13-9-54). All insects died.

2nd generation concluded (17-lO-54 to l2-ll-54; progeoy of la)
2nd generation concluded (17-70-54 to 2-4-55; progeny of la)

1st generation continued

1s ed ( 11-11-53 to 6-7-54; other details included, in
-54 ). ,Progeny continued as 2n_d generatiooroa
ects died

lst generation concluded (28-6-54 to 24-8-54 ). All insects died

lst generation concludLd (29-6-54 to 22-7-54). AIt insects died

Lst generation concluded ( 16-10-54 to 14-72-54 ). AII insects died as
a result of high temperature due to some defe6t in refrigerator

1st generation concluded ( 16-10-54 to l-72-54 ). AII insects died

1st gleneratiot concluded (28-6-54 to 12-10-54). progeny continuecl
as 2nd generation

1st generation concluded (28-6-5+ to 22-7-54 ). All insects died

2nd generation concluded (12-10-54 to 9-11-54; progeny of 6a ). All
insects died

lst generation c,oncluded ( 15-10-54 to 9-11-54 ). All insects died

0'04x0'05(2) lst generation concluded ( 15-10-54 to 28-2-ss ). All insects died

1st generation concluded (6-7-54 to 79-7-54 ). All insects died

0.25x0.33(5) lst generation concluded (6-7-54 to 13-9-54). All insects died

O.39x0.47(17) 1rl^Cl::'.-1t-.:.^concluded (.1.!-7-54 to 23-10-54 ). progeny contin'ed

6.8

70.0

4.5

23.0

14.7
8.8

11.6

5

8

4-11

69-81

6.0

73.2

(48) 48.0
7

(ro2-r76)



Lruuq@r@ li\".t- _

74-7-5+ lVIaIes 6 77-28 27'5

do Females 7 L9-20 l0'2
llales

f elhwi 55 Females 12 27-30 27'9
" 9-11-54 }lales

do Females 6 30-38 34'0
tr{ales

O) Field do

(") Controlled do

(d) Fietd rlo

(c) Controlled do

(d) Fieltl do

13 Controlled Range'cni A'

fi (a) Controlled do

Field do

Controlled <1o

I'ield do

Field - Rangeeni
ber

Controlled do

5

:

6

9-l+

12

45-5+

'72.2 4 7-ll

1!)

_-Y=
(ii) Controlled condition Fi

Average HumiditY Aver
meati Percentage mei

temperature tTrf. temPer

Kathi 54 ( June-Julv to oct'-Nov') ti'l Z+litOo 27

Baisahhi 54-55 ( Oct'-Nov' to June- t7'g 46-94 19

plf;',vtls ( Jan'-Feb' to June-Julv ) 18'6 s1-66 20

Aghoni54-55 ( June-July to Jan'- 77'8 24-l0O' 27

Feb')

Baisahhi53-54 Femates -
;i#t::;;i 

" 
Yffi*. 6 :o+r nl 6 s-sz *: ls 6-4s

731-54 llales 4 36-38 37'l 4 20-28 24'S 4 7-78

Kathi 54 Females I 22-45 30'6 5 7-16 13'8 2 14-15

28-64T- \Iales

Baisahhi 53-54 Fenales

Rarhi 54

(b)

(c)

(d)

l5

16 (a)

3
(b)

(c)

(d)

77 (a)

(b)

18 (a)

do

do

do

do

tlo

Kusmi

husatn

do

do

do

L2
+

15

2

17

1

-:
J
-t

2l

4

72r

77-81
81-94

3l-62

36

36-59

+6

46-s9
62-75

28-37

28-30

77-30

79.o
88.s

+6'3

36.0

40.9

46.0

:
54'6
rgt

31.5

29.5

20.5

+
+

2

10

1

1

15

4

3

38-39
30-40

8-31

21-3+

ll-3+

24

16

9-28

28-33

3-5

:rs
3t'0

17.5

27.s

:
21-L

24.O

16'0

23.8

29.7

4.0

1
4

4

)

6

J

20-22
74-29

8-38

9-LT

tl-27

2

17-39

2-2r

=

Boisahhi 54-55 Fenales
26-l-55 }Iales

Baisahhi 54-55 Females
16-10-55 Males

28-6-5+ Ilales
Baisakhi 54-55 Females

18-72-54 Males

Ra\hi 53 Females
2l-7-53 Males

Rathi 54 Females

73-7-5+ Males

Kathi 54 Females

(b)

(c,

(d)

Field

Controlled

Field

Controlled

Field

Controlled

Field

Controlled

FielcI

Females
\{ales

Baisahhi 53-54 Females
11-11-53 Males

Kathi 54 Fernales

13-7-54 Males
Kathi 54 Females

28-6-54 Males
B ai sahhi' 54-55 Females

16-1-55 Males
Females
Ma^les

Baisahhi 54-55 Females
27-lO-5+ Males
- do Females

MaJes
Aghani 54-55 Females

14-7-54 Males

A ehani 54-55 Females
6-7-54 Males

lethwi 55 Females
" 15-2-55 Males

Females
Ma.les



(40-49) 43 I8'5 4

t--

ld conditions

-4--:----.1ge HumiditY
r percentage
ture range

o/
/o

42-700

1 1-100

ll-43

67-100

79.6 |
Ll.2 4

.14.5 -

20'7
24.0

21.7

10.0

27.6

2.0
a

:
28.8

72.0

Temperature oC. range

(154-156) 1s4.7
+

(153-161) 1s1'0
2

(77-92) 84.s
2

(1e7) re7.o
t-

(2rt-222) 217-3
J

(71.8+1 76-6
3

0.33 xo.22(61

0.18 x 0'17(7)

0.02 x 0.03(6)

0.07 x0'09(10)

o.r4xo't7(r2)

0.24 x 0'15(2)

0.09 x 0'15(3)

3-16 10.5

lst generatign concluded (14-7-54 to 20-8-54 )

2nd seneration concluded ( 9-11-54 to 14-12-54: progeny of 10a ). All
insects died as a result bt nign temperature due to some defect in
retrigerator

2nd geineration concluded ( 9-11-54 to 7-2-55; progeny oI 10a )

lst generation corcluded (28-6-54 to 16-10-54 ). Progeny continued

f 10-11-53 to 1-6- included-
54. AII insects

1 to 26-1-55 ). as 2nil'
s of 1st geneiati ut latval

emergence

36.6-2'7, i.e. (July-Sept. 34'4-21'7'C' alld
Oct.- Tan. 36' 6-2'7 "C.)

z-i-2a.6, i.e. ( oct.-F6b. 33'6-2'7"c.)

6.1-36'6, i.e. ( z'7-ll'l"C'
, ana Marcr'' 9:Q1C')
idi-z'l ' i'.. 21oc' and

Oct.-Feb. 36' 6-2'7 "C.)

Ll2

7-19

rr2-o (rslll,7'o
.,

rr.7 (76-92) 8+'s
+

(1.10) 110.0

1

-. . ' .- --90 111'0
2nd generation concluded 

-Progeny 
of 12a. All insects died

2nd generation continued - 
Progeny of 12b

I ( )' Details

1 ( 4)' Proge
n generauon

rvithout larval emergence

lst generation concluded (28-6-54 to 22-7-54 |

2nd generation concluded - 
Progeny ol 74a. All insects died

2nd generation concluded-Progeny of 74a. AII insects died

1 1-11-53 to 7-5-54).
3-54. All insects d

1 13-7-54 to 16-1-5+)
females of lst gener

out larval emergence
lst generation concludecl ( 28-6-54 to 22-7-54)

Jnd generation concluded-Frogeny of 16a

2nd generation concluded- Progeny of 16a

lst generation concludect ( 21-10-54 to 31-3-55 )

1 st generation concluded

lst generation concluded (l+7-54 to 10-2-55 ). Progeny continued
as 2nd generation

lst generation concluded (6-7-54 to 9-8-54 )

2nd generation concluded - 
Progeny of 18a

2nd generation concluded - 
Progeny of 18a

+

I

2

1

7-9

85 85'0

17 11'0

11 1 111'0

a

123-742 13s.0

4-6 5'0

8.0
0.08 x 0'09(6)
0.12 x0'05(4)

0'14 x 0.19(7)

0-30 x 0.13(2)

0.06 x o.o7(3)

o.r2xO'77(7)

0.26 x 0.13(1)

:
0-08 x 0.11 (2)
0.13 x 0.09(3)

0.17 x 0.26(15)

0-17 x 0.11(4)

=

3

J



(i) Under Centrolled. Conditions aboue 24oC.

Rangeeni strain: (a) Baisakhi 1953-54 crop-It was stated in the last Annual Re-
portthat under controlled conditions of 27"C. and 30-100 per cent humidity range,
this crop matured in about 6 months. But under field conditiqns when the
temperature from November to February ranged between 3+"-3'+"C. and from
Marlh to. July-between 11'-43.8'C. 

_( -averag.e 
temperature 25'5"C. which has little

meaning in such investigations ) and humidity range of 14-100 per cent, the Bai-
sakhi crop maturedin 7 months 27 days to 6 months 2 days, i.e. under controlled
conditions, it matured about 2 months earlier than under field conditions.

(b) Katki 1954 crop - Under field conditons of average temperature 23'3"C. (range
21"-36'C.) and humidity range of 11-100 per cent, the crop matured in 3 months
and 20 days. Under controlled conditions of average temperature 24'6"C. and
humidity range 32-74 per cent, the crop matured in 3 months and 18 days, i.e.
the crop took practically the same ti Le under controlled as under field conditions.

(c) Baisakhi 1954-55 crop - The experiment was being conducted under controlled
conditions of average temperature 24.5"C. and humidity range 32-79 per cent,
but the refrigerator failed and all the insects died due to sudden rise in tem-
perature.

Kusmi strain: Aghani 1954-55 crop - Under field conditions as under (b)
" Katki " above, the lac insects on the control potted plants have died, but the
crop on other trees in the field matured in 6 months and 25 days ( 9-7-54 to
30-1-55 ). Under controlled conditions as in (ii) " Katki ", the crop matured
in 3 months and 12 days (t+-7-5+ to 23-10-54). This too early development
under controlled conditions is unusual and has never been observed before; it is
verv likely that it is the progeny of ' spurious ' kusum which does mature and has
this year, too, matured in about the same period under field conditions also.

(ii) Un,ler Controlled, Cond,it'ions belou 20"C.

Rangeeni strain: (a) Katki 1953 crop - As reported in the last Annu,al Report, under con-
trolled conditions of average temperature 20"C. anC 40-100 per cent humidity range,
the infection r',ras carried out on 2l-7-53, the males under cotrtrolled conditions dev-
eloped and emerged after 86 days against 41-43 days of the insects that developed
under field conditions ( average temperature 25.9"C. and 36-100 per- cent humid-
ity range ), and the females under controlled conditions developed and lived
for 9 months and 18 days ( 2l-7-53 to 5-5-54 ), but died without producing the
progeny even though they lived nearly for a period 3 times more than the Iemales
under field conditions.

(b) Katki 1954 crof - ave ati:re 18'C. and lrumidity range
24-t00 per cent, tl on in 6 rnonths and 4 days ( 153-
197 days ), while u ions temperatrrre 27'7"C. and 42-100
per cent humidity range, the crop matured in 3 months and 20 days.

Kusmi strain: Aghani 1954-55 crof - Under controlled conditions of average tempera-
ture 17.8"C. and humidity range of 28-100 per cent, the crop matured in 7 months
and 7 days as against 8 months 25 days under natural field conditions.

Conclusion - The above data clearly indicate that chiefly governs the
development of lac insects. Temperature below 20'C. develbpment of lac
insects and temperattre 20"-28"C. s'eems to be the optim ure fof the develop-
ment and growth o{ lac insects.

13. SunvBy op Lac Euprrlros AND THErR PenesrrBs

- (i) Fifty-seven small samples of lac from various crops and at various stages, from
different loialities were caged lbut no new enemy ( predatois and parasites ) was iecorded.
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However, two new ehalcids whose role is not
The predators ancl parasites that emerged

known, were recorded.
are listed below:

Chalcids: T etrasticltus t'wrpureus
Eubelnus tachardiae
P ar echthr o d,r y nu s cl, aui c or ni s
Erencyrtus ieaitzi
T ach ar di aephagu.s t ach ar d,i ae
C occophagts taschir chii
T achardi aephagus someruillr
Eurytom.a palidis capus
Brachvmeria tachardia e

Etasmus claripennis
Braconids: Bracon greeni

Ap anl el es f akhr ulhaj i a e

Afanteles tachardiae
Ckellonus cjtclopyra

fchneumonid: Pristomerustestaceicollis
Bethylid: Perisierol,a fuh;eriae
Predators: Ewbl,emma amabilis, Holcocera bul,aereq.

Chrysopa 3p.

Eublemma scitul,a found durins stick examination.

2,398
54
36

9+1
360

54
8
6

LI
nil

)J
18
44

1

38

2
21s
593

+

Miscellaneous: Some beetles rvhich are generallv scavengers, and tineid, correct
role is not known.

(ii) Predators: Chrysopa sp. - Chrysot'a
on lac insects from outside the lac encnrst
the lac enc.rustation. So far three species o
sopa rnad,estes Banks, (b) Chrysopa lacciperda
grateful to Mr. D. E. Kimmins of British
Papers on the biolog-v of the first t'ivo species are under compilation.

In August 1954, Chrysopa assumed an epidemic form in Aghani 1954-55 crop in Hesal.
In the absence of any known method of control, mechanical method.of control, e.g. col-
lecting by.sweeping with brushes and destroying the predator was tried. A summar-y of
the re"sulis obtained is eiven under item 14. 

-ItJincidence in lac has also been noted from
Laldhang, Lansdowne Forest Division, U.P.

(iii) Unhnoum enemies (sryairrels, birds, etc.) -It has been reported,,several years
ago that some enemy damages lac insects in good numbers on trees especially near about
ciop maturitv time lnd to iome extent lac nlects in the broodlac tied on to the trees to
grow the succeeding crops. The damage was suspected to be unintentional act of squirrels,
rats and birds which are believed to break open the lac encrustation at places where larvae
of the oredators .E roblem rvas,
howevei, focussed of. Palas to
preserve broodlac as taken uP
and it had oroved t Kunclri, it
was observeh that in the month of June when all the water shecls in the area were cotrn-

pletely dry and there was no ailable, r enemies. system-
iticat-ly brbke open the lac test living la it. The intensity
of this damage increased or de on the e summer.

By the nature Kundri from other hot
areas wheresoever t rking, it mage was being
caused by birds lik ther tree Therefore, two

T
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air rifles were purchased and a few birds
and apparently feeding.on lac, were shot
with a viern' to an examination of their
of each specimen collected is being thoroughJ
tion for 16 squirrels and 2l birds are given below in Tables XV and XVL

TABLE XV-EXAMINATION OF' CONTENTS OT' ALIMENTARY CANAL OF'
SQUIRRELS SHOT AT KUNDRI l0ttr-27tb' JUNE 1954

Squirrel Bits of Lac Grown-up female Termites Other insects
No. Iac resin larvae lac irsects

Remarks

Entire or Frag-
practically ments

entire

461

159

t71+

273

5l 376

head resembling
that of Eubkmma
larva
mite
louse
mite
beetle
head resembling

that of Hol,coceta
larva

head resembling
that oI Holcocera
Tawa

faecal pellet of full
grown Eubletntna
larva

1 Bleticl moth
1 Chalcid group
1 wasp head

2 headless larvae re-
sembling that of
Eublemma

2 wasps

Ovule cf lac insects
in good numbet in
stomach and abdo-
meD.

Ovules of lac insect
in good numbet in
along with illum
colon rectum

do

Plenty of ovules of
lac insects through-
out alimentary
canal

Plenty of ovules of
lac insects through-
out alimentary
canal

Plenty of ovules of
the insects in sto-
mach

Number of ovules of
lac insects in sto-- mach

Plenty of ovules of
lac insects in sto-
mach and illum

Number of ovules of
lac insect in sto-
mach

Few lac embryos in
stonach

Plenty of lac em-
bryos found in
stomach

337-221
44t28

-3

10

11

t2

13

68

Few not
counted

223

3

Good num-
ber not
counted

321

96

211

l6

t9

58

33

84

38

29

7l

97

61

28

37

23

90

t46

1

34IJ

t4

15

80

| 72 293

8516

n



TABLE XVI-EXAMINATION OF THE CONTENTS OF'ALIMENTARY CANAL OF
BIRDS SHOT AT I(UNDRI l0tb-27th JUNE 1954

Specimen
No.

I

Local name

Ramshuga

Dhaincha
Smaller Katkhudwa

Not known
Bulbul
Bigger Katkhudwa
Smaller Katkhudwa
Katkhulli
Bara Katkhudwa
Smaller Katkhudwa
Bara Katkhudwa

Katkhulli

Not known
Khupsa

Bulbul
Kilkilla

Seven sisters

Karketta

Bulbul
Smaller Katkhudwa
Smaller Katkhudwa

16.6 1 -

20-6
21.6 I

18.6
20.6
23.6
16.6
t6.6
17.6
18-6
27.6

16.6

18.6
18.6

20.6
16.6

18.6

23.6

20'6
16.6 3

18.6 3

Collection
date

Lac resin Lac larvae
bits

Other irisects

Head of lepidop-
terious larva re-
sembling Holco-
cera larva

2 heads closely re-
sembling heads of
Holcocera lawa

4 Holc.ocera eggs

7 nematodes pieces
of tapeworms

Some segments of
tapeworms

12 mandibles of
some insects

Bod5i parts of beet-
les and.ants

5 mandibles of some
insects, body part
ofgreen-grass hop-
pers

Body parts of grass
hoppers and other
insects 

_

Body parts of
beetles and red
ants

2
nI
6

11

9

2

+
1

4
J
6
7
8
9

10
11

l2

13
t+

15
r6

t7

18

19
20
2t It

14. Curriner, AND PnrvpwTrvp MBrnoos oF CoNrRoL oF LAC EuBurrs

(i) Use of wire-net baskets -It has already'been stated in the previous reports that
wire-net baskets are being used to permit lac larvae to filter out to settle on the lac hosts
and to trap as many enemy insects as possible inside those baskets. Past experience showed
that a number of wire-net baskets besides their natural wear and tear were being damaged
by squirrels and rats while on trees; therefore, as a measure of protection to them and to
prolong the period of their utility as well as give additional protection to broodlac, bam-
boo-basket containers were made and inside each bamboo basket one wire-net basket
containing broodlac -was placed; the bamboo containers were then tied on to the trees.
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The maximum price of wire-net basket being used, works out to annas ten, and the cost
of .bamboo container, in a place like Ranchi where bamboo is not easily available, works
out to an anna and a half per container.

wear and tear including damage
askets become unserviceable after
of unserviceable wire-net baskets

l-7, ++.0, 65.1 and 100. This in-
vestigation is complete.

net brood baskets, 111 were damaged by squirrels,
rats, brood baskets enclosed in bamboo baskets, not a
singl y squirr etC. Ilence in January 1955, atl ( 1908 )wire in bam baskets and these tied on to trees and
it was found that not a single wire-net basket was damaged by squirrels, etc. This is an
important contribution to use of wire-net baskets in cultivalion- of lac. Further, since
June 1954, it has also been found that with this modified technique, the damage to wire-
net_baskets by wear and tear is nil in the first s.eason, 6.0 per cent in the second Jeason, and
9'58 -per c-enj in the third season. In other words, by this technique the normal life of wire
net brood basket is considerably increased and wastage in laC is also practically com-
pletely prevented.

The number of enemy and friendly insects captured inside the wire-net baskets is given
in Table XVII.

TABLE XVII_INSECTS TRAPPED IN WIRE-NET BASKETS CONTAINING BROODLAC

Name and No. of insects Aghatzi
1954-55

25 baskets
containing
4 lb. 5 oz.

Jethui,
195 5

25 baskets
containing

4lb.

Baisahhi Kathi
7953-54 195+

25 baskets 25 baskets
containing containing

2+ lb. 3 Ib. 2 oz.

j

r++
27

25
JJ

t33
13

1

I
J

11
13

6
9

I
J

+2
1

2

I
1

2
2

10

I
18
32

9
2+
76

5

:

t2
66
++

1

7
t7

9
8

250
1j
I
1

t9

a',

Chalcids:
Marietta jaaensis
T etr astichus t'urpur pus
Eupelmds tachardiae' Parechtkrod,rynus
Claaicornis 

-

Erenc+'rtus deuitzi
T achir di a ep kagus tachar di ae
T achar d,i a ep ha gu s s omcraill,i
Eurytoma pa
Brachymeria
Etasntus claripennis

Braconids:
Bracon greeni
A. fakhrulhajiae'A. tachard,iae
Chellonus cyclot'yra

Ichneumonid:
Pristomeras testaceicol,Iis

Bethylid:
Perisierola t'alaeriae
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TABLE XVII - INSECTS TRAPPED IN WIRE-NET BASKETS CONTAINING BROODLAC
( Contd.)

Name and No. of insects

Predators:
E. amabil,is adtlt

FOOq
,, , t -bb"

" ', Pupae
H. pulaerea adttlt
,' " eggs

,, ,, larvae

" ,' PuPee
Chrysopa sp. cocoon

Other insects:
Chalcid pupae dead

,, larvae
Beetle eggs

,, Iarvae
Beetles

Jethwi
1955

25 baskets
containing

4lb.

5+t
.3

+0
230

aJ

JI

a.J

39

Aghani
1 954-55

25 baskets
containing
4Ib. 5 oz.

7l
18
I

133

15

.f,

Bai,sahhi
1953-s4

25 baskets
containing

2+ rr;.

109
7

J
216

T6
I

1

t+
7t+

Rathi
7954

25 baskets
containing
3 lb. 2 oz.

10
11

5

+3
5

251

5

23
+

t2

m,r/ra. and Holcocera) and Chalcid para-
the crop produced by use of wire-net

were caged at crop maturity. The lac
to outside infection of enemy insects as

lac is produced without the use of wire-net
clearly indicate that the concentra-
oduced by use of wire-net baskets
produced without the use of wire-
Special Ofrcer for Lac Cultivation,

Expt. indicates lac produced by use of
wire-net baskets & control without wire net

Quantity in
lb.

20 expt.
20 control

20 expt.
20 control

20 expt.
20 control

TABLE XVIII

Prevalence of enemy insects in crop produced by
use of wite-net baskets and without it

Crop and kind of lac

Jethui, 1954
Kwsmi

Katki, 1954
Rangeeni

Aghani, 1954-55
xu;3;

t.
Eublemmo Hokocera

r02
3t+

220' 5t2.

Chalcid
enemibs

553
62

"302

3,782

r,42+
2,320

Other
insects

'79
t3+

443
640

13
98

133
Lzt

48
100

164
119

36+
1,097

Insects emerged

30



a ay from t in
lac produc it-
soo r case ed
ed,

cal control: Sueeping -As stat 3
of hand picking and sweeping e
t9 trees, ?3! labourers were re s
an

trees is shorvn in Table XIX but bv thena ar, it should be obvious that a ood nimber
of ground also.

TABLE XIX_COILECTION OF' CITRYSOPA, BY S}VEEPING KUST]M TREES

Coup6
No.

No. of trees
swept

for count

Stages and number collected Average per tree

II
VI-
IX

XII
XIII

Torer

Adult Pupae Larvae

t9

2

291,
86

227
86
78

+23
87

74 15
108
82

I'ooc AduIt

J. /J
0.9
1:1
0.8
0.25

Pupae Larvae As one
unit

4.75 72.75 83.25
10.7s 11.02

I'6 16.2 16.71
8.6 9.40
9.75 10.00

7682l)5++ t-25 t.27 17.5 19.18

. t,

Light trat' -Jhis was tried for over a fortnight using hurricane larrterns; one night
a petromax w'as also used but no Chrysopa rvas attracted.

(b) Use oJ insecticitle
D.D.T. and B.H.C.. both
r6spectivelv to find their
Rangeeni as well as in the Kwsmi crops (see

(i) (a) Dust the host plant (palas and kus ?/r ) only once, ( 1-7 days ) before infec-
tion.

(b) Spray the host plants \palas and kusum ) only once, ( 1-7 days ) before in-' ' 
fecti6fi.

(ii) .(a) Dust the host plant once a rveek after the lac larvae have settled on it.'i.e.
_ 3 rveeks after infection.

. (b) Spray the host plant once a week after -the lac larvae have settled. on it. i.e.
3 weeks after infection.

(iii) (a) Dust lac sticks after cutting crop at maturity.
(b) Dust scraped lac ( sticklac ) at crop maturity.
(c) Spray lac sticks after cutting crop at maturity.
(d) Spray scraped lac ( sticklac ) at crop maturity.

The object of (i) and (ii) is to^study th,e efiect on lac insect and its enemies'during the
growth of the. crop.under natural field Londitions and that of (iii) is to study if the cirry-
over of enemies from the trarvested crop to next crop could be prevented.

Treatment ti(a,b)] does not,seem to have any adverse or beneficial effect on lac insects
or enemies of lac and on the host plants,

3I
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Treatment [ii(a,b)] also does not seem to adversely affect the lac insects. It does not
also seem to have any eftect on the predators (Eublemma and Holcocera) and the
parasites..

Fuller results lvill be.given. rn'hen the crop has matured.

(111) Dusting ancl spraying the mature uop - For these experiments, 5 lb. of lac
sticks and 2lb. of. scraped lac li'ere used in each case. For spraying, just enough quantity
of chemical suspension lvas employed. For dusting, the ratio of the chemical to lac

sed rvas 1: 100. The treated lac was cased immediatelv after the
emergence of predators, parasites, etc. "The results of" emergence
not give any definite indicatioris.

TABLE.XXI_COMPAR,ATIVE DATA OF DIFFERENT TREATMENTS OF'
INSECTICIDES ON MATURE LAC STICKS AND SCRAPED LAC

Lac s.rmples

Baisaklci 1953-5+
Palas lac sticks

do

do

do

do

Palas scraped lac

do

do

do

do

Jethwi. 1954
Kusurn lac sticks

do

do

Kusurn scraped lac

HcI. Eub. Total

Treatment Parasites
of lac

insdcts

Parasites
o{ enemies

of lac

+

J

2

,|

2

a
J

6

5 lb. dusted rvith I99
s% D.D.T.

5 lb. dusted with 1,6

s% B.H.C.
5 lb. sprayed r'i'ith 6
0.1% D.D.T.

5 lb. splaved rvith 40
0.1% B.H.C.

1,28 327 +

t7 33

62 68 s0

69 .109 2Q

5 lb. control to above 38 18 56 +

2 lb. dusted rvith 8 1 9 -s% D.D.T.
2 lb. dusted rvith 5 15 20 16
s% B.H.C.

2 lb. sprayed s'ith 6 - 6 -0.1% D.D.T.
2 lb. sprayed r,vith 9 - 9 1

0'1% B.H.C.
2lb. controlto above 26 | 27 29

5 ]b. dusted rvith 9 41 50 106
s% D.D.T.

5 lb. dusted q'ith 43 +3
s76 B.H.C.
5 lb. sprayed rvith 22 65 87 17
0.i% D.D.T.

5 lb. sprayed rvith 70 86 156 58
0.1% B.H.C,

5 lb. control to above 66 66 t32 28

2 lb. dusted rvith 6 - 6
s% D.D.T.

do

do

a

3+



TABLE XXI-COMPARATIVE DATA OF' DIf,'FERENT.TREATMENTS OF
INSDCTICIDES ON MATURE LAC STICKS AND SCRAPED LAC

( Contd.)

PredatorsLac samples

Kusum scraped lac

do

do

do

Kathi 1954
Palas lac sticks

do

do

do

do

Pal,as scraped lac

do

do

.do

do

Aghani 1955
Kwsum lac sticks

do

do

'do

do

D. lanceolaria

do

do

do

Treatment

2 lb. dusted with
s% B.H.C.

2 lb. sprayed with
0.1% D.D.T.

2 lb. sprayed with
0.1% B.H.C.

2lb.controlto above

2 Ib. dusted with
s% D.D.T.

2 lb. dusted with
s% B.H.C.

2 lb. sprayed with
0.1% D.D.T.

2 lb: sprayed with
0.1% B.H.C.

2 lb. control to above

2 Lb. dusted with
s% D.D.T.

2 Ib. dusted with
s% B.H.C.

2 lb. sprayed with
0.1% D.D.T.

2 lb. sprayed with
0.1% B.H.C.

2 lb. controlto above'

3 lb. dusted with
s% D.D.T.

3 lb. dusted with
s% B.H.C.

3 lb. sprayed with
0.1% D.D.T.

3 lb. sprayed with
0.1% B.H.C.

3 lb. control to above

4lb. scrapedlacdust-
ed with 5% D.D.T.

4lb. scrapedlac dust-
ecl with 5% B.H.C.

4 lb. sprayed with
0.1% D.D.T.

4 lb. controlto above

Hol.

J

a
J

t6

t2

Eub.

4

12

+.

I

t3

Total

6

15

t7

25

23

l2

18

40

82

3+

1

J

10

8

2l9326325

90

156

Para'sites Parasites
of lac of enemies
insects of lac

18 1

t9

354

11

8

76

26

24

325

15 '10 25 327

69

J

J

I

2

50

2l

t2

17

38

32

103 297

3 109

s58

3+

35.



15. Brorijci-Cer-ConTnor, . :

Eublem?na amabili the work
on as well as control had to be
do as a result the ins g -work in
general-

Mass breeding and. large-scal,e liberation olf Bracon greeni in the f,eld' and. estimation
of the efect of liberations. .. : - -. " ,:

Larse-scale liberations in the field and estimation of the efiect of liberations would
be,takei up when air-conditioned;room is built and .:i field area ianctioned. ' '.

(a) Mass,breed.ing of Bracon greeni on alternatiae hosts in the I'aboratory - .The only
-- ' ' alternative ( unnatural ) host used was Etiella zinkenell,a ( pod borer of Crotolaria
. saltiana). The maximum parasitizationwas 32;.4 per cent in.April- The maTimum
' number'of B. greeni bred per E. zinkeneltra larva was 2'25 n July- -Though

18,030 host larvae were offered to 23,021 (10,146 males and 12,875 females)
en abeve,

adult B.
, host was
was 59.4.

-37 ).' 
(b) Elasmus claripennis, ecto-parasite of Ertblemma laraa ( see Table XXII below ).

t
t

TABLE XXII-LONGEVITY AND LIFE-HISTORY IN DAYS

Conditions Month

At laboratory Sept.
temperature

Oct.
Nov.
Dec.

Nov.

Dec.

Jan.

Longevilv

Females
/_:-.--.-------:

Varia- Aver- Varia- Aver- Varia- Aver- Varia- Aver-
tion age tion age tioh age tion age 

,

Remarks

Eggs diecl

29-22 2r.23,
21-23 2t-50

73-74 13.18

13-14,13.80.

Ll 27"C. controll-
ed-temperature

1-17 1.88

1-14 7.97

2-r1 5.90

:NY
t-6 3.75

1-10 5'00

t-2t 3.10

t-20 10.58

2.29 1261
n: n'n'

4-71 5.7s

3-10 7.78

Number of eggs laid by a female varied. from 1 to 37. Egg pbrigd was 1 day. At room
temperature, thelirvalperiodvaried from 7 to 11 day's and average'was 9'19,-the pqpal

from 10 to 12 days and average was 11'31.
was 5-6, average 5'89, the pupal period

geny was 100 per cent males, it is just. p
females that did not mate.

(ii) Parasites o/ H. pulverea
(a) Apanteles tachardiae, endo-parasite oJ H. pttlvetea laraa r'

AveragE
Longevity in days

June.
Male 7'25
Female 2'17

Iluly : :August
'; 'I r..' t
. 2 _...,- " -, ?.

36
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.No, of
cages

Started from No. oI
to eggs

caged

2nil generution eggs

14-10-5+ to 30-10-54 38

3rd, generation eggs

29-70-54 to 11-11-54 64

4th generation eggs

7l-77-s4 to 3-72-54 78

Sth generati,on eggs

7-72-54 to 10-1-55 78

6th generati.on eggs

3l-12-54 to 24-l-55 62

7th generati,on eggs

2l-7-55 to 12-3-55 217

8th generatiop eggs

31-1-55 to 19-3-55 126

9th generation eggs

18-2-55 to 4-3-55 46

70th generation eggs

2-3-55 to 16-3-55 42

74-70-5+ to 19-3-55 751

2nd, generation eggs

15-2-55 to 23-3-55 65

3til generation eggs

8-2-55 to 16-3-55 22

4lh generati,on eggs

27-2-55 to 16-3-55 24

Sth generation eggs

7-3-55 to 15-3-55 3

15-2-55 to 23-3-55 ll4

17-11-55 to 22-3-55 133

15 2_55 to 19-3-55

tst generation eggs

15-3-55 to 11-4-55 55

2nil generati,on eggs

31-3-55 to 76-4-55 29

15:3-55 to 16-4-55 84

lst generoti,on eggs

1-3-55 to 28-3-55

2nd, generation eggs

20-3-55 to 18-4-55

42 1 day 27 73

43 | day 21 20

56 1 day 29 27

195 | day 43 146 6

102 7 day 22 73 7

32 7 day ll 27

34 1 day 27 13

609 7 day 205 381

lclay t I

22 Tday 6 t6

77 1 day 27 49

2 2-3 15
2.75

2 2-4 20

3-0 18
3.0

3-0 12
3.0

23 2-4 386
2.8

3-4 26
3.8

| 2-4 34
3.30

TABLE XXV 
- BETHYLTDAE ( PERTSTEROLA pU.

Retnarhs-7st generation ailults emergeil from 2 eggs collected, Jron

( Vr. : Vayialion. Aa. : Aaerage.)

No. No. Egg No. of No. No. Active No. Total
sbrivelled hatched period larvae spun not larval pupated larval

died spun period period
Vr. Vr.
ai. A*

Life-hlstory -At Controlled Temperature 27"C. -Breedfulg on Natural

11 27 lday 13 10 4 2-3
2.4

22

35

It

ll

2-4
2'7

2-3
2.6

2-4
2.8

22

24

t4

29

77

2.95 5.3

78 | day 18 58 2 2-3 60 s-72-89 s.2

27 4-5
4.4

150 3-6
4.79

80 4-7
5.1

)-t
)'t

5-0
50

3-7
5.7

Life-history - At Laboratory Ternperature ( I batch ) - Breedlnf on Nat

13 52 1-2 days 6 2s | 3-s 23
3.96 6'08

l7 lday 6 ll 34 t7
3.2

34 10
3.7

4 days 1

2+ 1 dav 14 10

1-2 days 27 47 1 3-s 45 4-8

5.0

,+-s

4.4

5-6

5-6
5.2

5-7
6.3

6 days

142

10

4-8

t2
19 9522

18

7

l2

21

3-7 5.9

Life-hlstory-At Controlled Temperature 27"C.- Breedlng, on Natura
10 123 7 day 52 71 2 2-4 7t 4-6

2.8 +.7

Life-hlstory-At Laboratory Temperature -Breeding on Naturai I
31 Tday 5 26

Lffe-nfstory- 
^a 

aooOort"d Temperatu re 27"C,.- Breeding on ltnnatural Host - Cr

55 1 clay 21 33

2-3
2.4

t 2-4

5-8
6.3

4-6
4.8

2-3
2.4

2-6

l6

50
2.8 4.0

Life-history - At Laboratory Ternperature - Breedlng on lJnnatural Host - Corcl

l9 I day 19 3-4 19 5.6
3.21 J.5

3 2-3 7 3-62.5 4.7

It
69 35 34 Tday 27 4



11

29-IO-54 to 11-11-54

4th generation eggs

71-It-54 to 3-72-54

Slk generation eggs

7-72-54 to 10-1-55

6tk generation eggs

3l-72-54 to 24-l-55

7th genetatiot eggs

2L-l-55 tn 12-3-55

8th generation eggs

31-1-55 to 19-3-55

9th gencratiot eggs

18-2-55 to 4-3-55

Ilth generation eggs

2-3-55 to 16-3-55

14-10-54 to 19-3-55

2nil generation eggs

15-2-55 to 23-3-55

3il generution eggs

' 8-2-55 to 16-3-55

4lh gmeration eggs

2l-2-55 to 16-3-55

Sth generati,on eggs

7-3-55 to 15-3-55

15-2-55 to 23-3-55

17-11-55 to 22-3-55

15-2-55 to 19-3-55

Lst generation eggs

15-3-55 to 11-4-55

Znd generatio* eggs

31-3-55 to 16-4-55

15-3-55 to 16-4-55

lst generation eggs

1-3-55 to 28-3-55

2nd, generation eggs

20-3-55 to 18-4-55

No eggs in 3rd
generation

t-3-55 to 18-4-55

3 16-11-54 to 7-2-55

2 5-2-55 to 25-2-55

22

24

l4

6+

78

78

62

217

126

46

42

22

35

42 ldaY n-- -73 2 2'3 15 t) o

2.15 4'4

2-4 20 s-6 6
43 1 daY 21 20

2.95

78 1 daY 18 s8 2 2-3 60
2.89

2-4 27
2.7

6 2-3 150
2'6

7 2-4 80
2.8

18 5-7
5'7

l2 5-0
so

757 t+2 609 1 daY 205 381 386 3-7 22'
5'7

Life-history - At Laboratory Ternperature ( I batch ) - Breeding' on Natura

tl

6

29

t7

56 1 daY 29 2'1

195 1 tlaY 43 t46

702 7 daY 22 73

32 1 daY 17 21

34 ! daY 21 13

13 52 L-2daYs 6

l7 ldaY 6 ll

24 1 daY 14 10

35 34 1 daY 27

90

20

37 53 L daY 27 23

3-0
3'0

3-0
3'0

23 24
2.8

25 1 3-5 23
3'96

3-+ ll
3.2

432-3
2'5

3 2-+
3.06

5.3

5-7 5+
5.2

4-5 6
+.+

3-6 67
4.79

4-7 6C

5.1

4-8
6.08

5-6
5.2

t0

22

24

774

133

32

3-4
J'I

10 5-7

lday 1 1 - 4daYs 1

1-2 days 27 47 1 3-5 45 4-8 1- 3.7 5'9

131

Life-history-At controlled Temperatute 27oc.-Breedin9 on rJnnatural Host- cort

)) 55 1 cIaY 21 33 | 2-+
3.30

2-3
2'+22 1 claY 6 l6

77 1 daY 27 49 | 2-4 50 2-6
2.8 4'0

Life-history - At Laboratory Ternperature - Breedlng on lJnnatural llost - Cotcyr

2l

69

219 1 tlaY T9 3-4
3'21

6'3

6 days
t2
19 95

72310

22

18

Life-hlstory-At Controlled Temperature 27"C.-Breedin$ on Natural '

l cray s2 7r , 7i 77 i9
Life-history - At Laboratory Temperature - Breedin$ on Naturai Ho

r day s 26 i.i 26 
?.3

t2

297

847

34 4-6
4'8

t6 2-3
2'4

19 5.6
5.5

/ J-O
4.7

26 3-6

4

It

15

Eggs Latd by Females Caged wlthout Food at Controlled T

7 73 7 daY 10 ' ?$ 73 
i:3

Eggs Laid by tr'emales Capecl without Food at Laborator

10 ldaY 5 5 5-0 s 9-0
5'0 9'010



;E XXV - BETHYLTDAE (PERT.STEBOLA PULVERIAE )
-tst generation adults emergeil from 2 eggs aollected from field on 29-9-54

( Vr. : Vayialion. Au. : Aaerage.)

{o. No. Active No. Total Adults emerged Pupal Total life-history o/o ol o/o of
pun not IarvaI pupated larval period ,--------L-- survival gg

spun period period d I Total Vr. d IVr. Vr. err. Vr. Vr.
Av. Av. Av. Av.

rlled Ternperatute 27"C.-Breedfurg on Natural Host (.Elolcocera puleerea)

10 4 2-3 4 5 2 12 t4 4 10-11 10-11 37.8 85.72.4 5.0 4.0 10.5 9.s

13 2 2-3 15 1-5 8 7 15 4-8 10-11 70-14 23.4 46 62.1s 4.4 5.4 10'25 12.88

20 2 2-4 20 s-6 6 12 18 4-s rr-r2 IO-r2 23.07 66.62-95 5.3 4.9 17.16 71.47

58 2 2-3 60 S-7 s4 6 60 4-10 11-14 72-76 76'9 10.02.89 s.2 6.29 12.09 15.3

27 2-4 27 4-5 6 20 26 s-7 11-13 rl-73 47.9 76.92.7 4.4 6.6 12.16 12.08

46 6 2-3 150 3-6 67 79 146 s-11 10-14 10-14 67.2 54.12.6 4-79 7.7 11.4 11.5

73 7 2-4 80 4-7 60 9 69 3-8 7-14 12-14 54.7 13.042.8 5.1 5.2 77.06 72.2

2t 3-0 18 5-7 9 9 18 4-7 10-1s 10-13 39'13 50.03.0 5.7 5.16 12.5 71.2

13 3-0 12 s-0 12 0 72 5-6 72-O 0 28.5 03.0 50 5.6 72.0

81 23 2-4 386 3-7 224 154 378 3-10 10-1s 10-16 s0.3 40.72.8 5.7 5.31 17.45 71.7

ry Ternperature ( I batch ) - Breedtng on Natural Host ( Ifolcocera puh:erea )

2s 1 3-s 23 4-8 s 18 23 s-10 10-19 70_20 35.3 78.23.96 6.08 7.+ 14.0 15.3

tt 3-4 tI 5-6 1 1 2 7-0 t4-0 t4-o 9.0 50.03.2 5.2 7.0 74.0 74.0

10 3-4 10 s-7 4 6 10 6-10 13-74 14-77 47.7 60.03.7 6.3 7.4 13.5 15.5

1 
- 4 days 1 6 days Pupa attacked with mites and died

47 1 3-5 45 4-8 10 25 35 5-10 10-19 t0-20 30.7 71.+3.7 5.9 5.7 13.8 15.3

)lled Temperature 27oC.- Breedlng on Natural Host ( Holcocera ttuh)erea,
77 2 2-+ 7l ,+-6 70 0 70 3-8 10-14 52.62-8 4'7 6.4 12-0+

,oratory Ternperature - Breeding on Naturai'H oit'('Holcocerb pufuerea)
26 3-4 26 5-8 24 0 24 4-9 l2-t7 0 75.03.8 6-3 .6.0. 73.3

.tr;l.e 27oC. - Breeding on lJnnatural Host - Corcyra ( Pest of Wheat ) as Alternative host

33 1 2-4 34 4-6 .. 3 2s 28 5-6 77-72 3-72 s0.9 89.13.30 4.8 5.6 tt.6 10.3

t6 2-3 16 2-3 3 13 16 4-s 9-10 9-10 s5.5 8r.22'4 2-+ -- 3.0 9.3 9.46

49 | 2-4 s0 2-6 6 38 44 4-6 9-r2 s-12 s2.3 86.32.8 4-0 4.58 9.0 7.2

lrature - Breedin$ on ltnnatural Host - Corcyra ( Pest of Wheat ) as Alternatlve Host

79 3-4 19 5.6 6 73 79 s-7 12-13 12-73 90.4 6.843.21 5.5 4.63 72.8 12.7

4 7 2-? 7 ?-(\ 4 t A 2-6 o-1 1 't't R.6 ??.?



TO

2.6 4.79

7 2-4 80
2.8

3-0 18
3.0

3-0
3.0

34
3.7

4 days

J-J
3. t

3-4 26
3.8

2-4
3.30

2-4
2-8

4-7 60 9
5.1

5-79918
J.t

r/fo 5-ll
t.t

69 3-8
5'2

4-7
s.16

127-O
7.0

6 10 6-10
7.4

5-10
5-7

54.1

13.04

s0.0

0

40.7

78.2

50.0

60'0

7l+

891

812

863

lu-t+
7L.+

7-74
ll.06

10-1s
12-5

l2-o
72.0

10-15
77-45

10-19
7+.O

l4-o
74.O

t3-14
13.5

10-19
13.8

10-14
12-04

t2-17
13.3

ru-I4
11.5

t2-14
12.2

10-13
11-2

0

10-16
11.7

10-20
15.3

14-O
14.0

74-17
15.5

r0-20
15.3

0

67.2

s4.7

39'13

28.5

50'3

35.3

9.0

4t-7

30.7

52.6

75-0

50.9

JJ.J

s2'3

90.4

IJ

21

13

81

ry Temperature ( I batch ) - Breedtng on Natural Host ( Hotcocera Inthterca )

s182325

23 24 386 3-7
2.8 5.7

12 5-0 t2
50

10 s-7
6.3

34 4-6
4.8

16 2-3
2.4

50 2-6
4.0

o 72 s-6
5.6

224 1s4 s78 3-10
5.31

5-10
7.4

1 3-5 23 4-83.96 6.08

3-4 tl 5-6
3.2 5.2

10

I
45

1-
4Vl

71

26

6 days Pupa attacked with mites and died

rlled Temperature 27"C. - Breedlng on Natural ffo"i 1 Ilolcocera puleerca>
2-4 7l .4-6 70 0 70 3-8

6-+2.8 4'7 
,

toratory Ternperature - $rssdinp on Natural llodt' ('Ilolcocera puhterea )

4-8 10 25
5.9

35

5-8 24' O 24
6.3

t$e 27"C.-Breeding, on lJnnatural Host -Corcyta (Pest of Wheat) as Alternative host

5-6
5.6

+-5
3.0

4-6
4.58

4-9
.6.0

J-t
4'63

3-6
J.J

rt-12
tl'6

9-10
9-3

9-12
9.0

t2-13
72.8

9-77
10'0

9-13
lr.7

0

3-12
10.3

9-10
9.46

3-72
7.2

12-73
12.7

77
11.0

28

16

4+

19

25

13

38

l3

3

;
J

6

L9

33

76 2-3
2.4

49

crature - Breedint on ljnnatural Host - Corcyra ( Pest of lilheat ) as Alternative Host

t9 3-4
3.21

432-3
2.5

23 3 2-4 26 3-6 10 15 2s3.06 5.3

' Females Ca$ed without Food at Controlled Ternperature 27"C.
324

3.0
13 4-6- 5.0

011 tl

11-13 27.7
14.4

t3-14 5s.0

8.6

5.6
5.5

3-6
+.7

J-t
5.8

6-7
6.8

6'84

33.3

60'0

100

80.0

10

by f,'emales Caged without f,'ood at LabofatorJr Temperature
55-059-0r4

9.05.0
10-0
10.0

20{ 20-0 50.020-0 20'o



Actual oyiposition could not be observed and egg also was not found. The life-his-
tory period in days is given below:

Sex Minimum endo-parasite
( egg and larva ) Cocoon

Minimum life-cvcle
period

Average

23.1

7-tt 10'5
6-8 6-7

11-13 11.6 - -.10.0

(d) Perisie d )- It is an ecto-parasite of Ho
Iarva. September 1954 with one pair of
found cet:o lawa. From end of Seitember

been bred in the libo
d temperature of. 27"C.
( pest of cereals, wheat,
or large-scale breeding. In winter, egg laying
r 27"C. controlled temperature than under

ordinary conditions while reverse was the case with regard to longevity of the adult.
The female parasite can reproduce parthenogenitically and the progeny is 100
per cent males. The parasite was available in the field throughout the period,
but percentage of parasitization of t e host was low, probably due to the fact
that the broodlac in the plantation, which is the main source of our supplies
of material, is in large number of cr ses put on the trees in wire-net baskets-.

The details of breeding, etc., on natural and unnatural hosts are given in
Tables XXIV and XXV (see pp. 38-+2)-

16. Ad l/oc RBspancn

_ 
Kltsmi lac being in great demand, a few other hosts were tried t9 grow it, and the results of

-ang.lyTJ 
in Table {XVI show that the two Dalbergia species are good Kusmi hosts practical-

ly in all respects. Grape-vine ( Vitrus ainifera ) wai found to be a c-asual lac host of lai insects.

TABLE XXVI - COMPARATIVE ANAI,YSIS OE' SOME STICKLACS PRODUCED IN
RANCHI AREA ON POSSIBLE KUSj0/,I IIOSTS

Crop Host and condition of lac

Aghani Schl,eichera ol,eosa
1954-55 (Kusmi)

,, Dalbergia l,atifol,ia
(rose wood )

,, Dalbergia lanceol,aria
,, Acacia catecku

( khair )
,, Ficus infectoria

(fahur )

June-oct M"r" "il]fi" ";i-" "T:ff" "';;*" "1';X"
,, Female 5-6 5.6

Feb.-March MaIe 7-ll 10.5
,, Female 6-8 6.7

(b) Apantel,es fakhrulhajiae
Feb.-March Male

,, Female
(c) Pristomerus testaceicollis

Feb.-March Male
,, Female

Grade Hot alcohol- Colour
insolubles index

I B 2.692 9

I A l-824 9

r A 2.6++ 11
I A 1.608 8

I A 3.256 t2

l
Percentage Bleach

yield of index in
seed lac cc.

75.0 81

72.5 6+

62.8 80
71.8 75

73.9 63

+3



II. INSTITUTE PLANTATION, NAMKUM

The general upkeep of the plantation was maintained as per poJicy laid down and
funds available. Whenever possible, young trees rvere manured with farm-yard and
chemical manure. Green manuring u'ith Boga medlor (Tephrosia cand.id.a ) was carried on
throughout the plantation to suppress the growth of grass. Crotolaria saltiana was
cultivated in order to use its pod-borer larvae as alternative host to breed Bracon greeni
in the laboratory. Young plants for use in pots and- in other places were raised in the
nursery. .For experimenta,l work, a limited number of trees ( 440 ) were. infected to
grow various crops. Kusum and hhair seeds were directly sown in their respective
plots to fill up the gaps. Rose cuttings were planted to try it as a bush plant for culti-
vation of lac.

III. TRATNING AND ADVISORY SERVICE

(i) Training - In all there lvere 16 trainees; out of these, 6 were from Bihar, 1 from
Bombay, 1 from West Bengal ,2 ftom Bhopal, 3 from U.P., 1 from Vindhya Pradesh,
1 from Andhra and 1 from Special Officer for Lac Cultivation, I.L.C.C. The 6 Bihar,
I U.P. and 1 West Bengal tiainees successfully completed the full course of training
during the period. The Bombay and Bhopal trainees left the Institute after about 6
months' incomplete training. Fir.e trainees are continuing.

(ii) Aduisbry Seraice:

(a) To outsiders - Various institutions from different parts of the country and
persons interested in lac cultivation were given necessary advice.

At the request of the West Bengal Government to depute air offi.cer to take
part in an enquiry into cultivation and marketing of lac in West Bengal, Shri
S. N. Gupta, Scientific Officer, was sent for the purpose. The team consisting
of two West Bengal Officers and Shri Gupta, after touring in the State, have
submitted a report to the West Bengal Government.

The Kusum Brood Farm of the M.P. Government at Bagra Tawa was con-
tinuously failing for the last three years to produce broodlac, hence certain ex-
perimental lines of work were laid down in June 1954 to meet the dificulty.
The Jetkwi.1955 crgl was-propagated in the brood farm on these lines and the crop
is progressing satisfactorily.

In the Lansdown Forest Division, U.P. at Kotdwara, there was spurious
swarming of lac larvae in November instead of the normal time in January. The
following crop ( Jethwi ) i955 from the previous spurious broodlac was used for
infection as advised and the crop is progressing satisfactorily. But this is an impor-
tant problem which affects Kusmi crops and requires closer investigations.

Exhibits were sent on request to a larse number of educational and other
institutions and. to exhibitions in rural and. 

"urban areas. In some of the exhibi-
tions, active part was taken and actual demonstrations were given.

(b) To Special, Ofi,cer for Lac Cultiaation - At the request of the Special Offi.cer for
Lac Cultivation, inspite of the shortage of stafi in the department, tours had to
be undertaken in several parts oJ Bihar, Madhya Pradesh, Punjab and Uttar
Pradesh. For some of the areas already visited by the S.O.L.C. and his depart-
ment, exploratory work plans were prepared and in some cases reports sent to
the Government and officers of the State concerned in order to facilitate the
extension work of the S.O.L.C. Work plan was also prepared for the Upper
Godavari Forest Division of Andhra and sent to S.O.L.C. as desired by him.

In addition to the above, a large number of samples of lac and broodlac, re-
ceived by S.O.L.C. and sent to the Institute by him from various zueas in Assam,
Bihar, Bombay, Madras, Madhya Pradesh, Uttar Pradesh, etc., 'lvere examined,
and necessary information and advice were given to. him to be conveyed to the
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parties concerned. Every possible assistance was also given to S.O.L.C. in selec-
tion and despatch of broodlac.

Advice and casual demostrations were also given to Forest Stafi from M.P.
and U.P. that came to Namkum to receive broodlac. A short revision course was
held for staff under demonstration in Bihar.

In addition, the following specimens were bred and supplied to various parties:
l. M. Hebetoz cocoons (85) Head of the Division of Entomology, Indian Agricul-

tural Research Institute, New Delhi.
(25) Head of the Division of Entomology, Indian Agricul-

tural Research Institute, New Delhi.
(110) Mr. G. W. Anglet, Entomologist, U.S. Dept. Agricul-

ture, New Delhi.

2. B. Greeni larvae

3. B. grceni cocoons

I
TABLE XXVII-A STATEMENT OF'LAC PRODUCED AND ITS DISPOSAL DURING

THE YEAR 1954-55 ( from lst April 1954 to 31st March 1955 )

Crop and locality Scraped or broodlac produced and its disposal

Baisakhi 1953-54
Namkum

Jethui 1954 Hesal
Namkum

Katki 1954
Namkum plantation

Aghani 1954-55
HesaI
Namkum olantation

Produced

Md. sr.

Under use in
department

Md. sr. ch.

Driage

Md. sr. ch.

Supplied to Chem-
ical Section

Md. sr. ch.

17
32
JI

22

e+t
et

1st

0t

0t
6t

3+
2

0
1

1

0

0
1

s+t
-l
ef

050*050*
022 1t 0 1 2t 0 3

re 33 +t 13 2+ 2+t + 76
220 0t 0 + 8t 0t7
010 0:F 010 0x
+ 4 13t 3 o13t 022
010 0* 010 0*
622 10t -+ 3sr+I 032
s222+I 334 3t 02s

0t

r2t
10+t

* Brood lac. I Scraped lac.

Scraped or broodlac produced and its disposal

1.

RECEIPTS

By supply of broodlac for use in the department from
Namkum plantation ,:::'frri1e53-54 crop )

(.) By supply of scraped lac for use in the department
from Namkum plantation (Baisakhf 1953-54 crop )

(b) BV supply of scraped lac to Chemical Section from
Namkum plantation (Baisakhi 1953-54 crop )

(c) By supply of scraped lac for use in the department
from Hesal plantation (Jethui 1954 crop ) ...

(d) By supply of scraped lac to Chemical Section from
Hesal plantation ( Jethwi 1954 crop ) ...

(u) By supply of scraped lac for use in the department
from Namkum plantation (Jethwi 1954 crop) ...

(f) By supply of scraped lac to Chemical Section from
Namkum plantation (Jethwi 1954 crop) ...

Quantity Value
Md. sr. ch. Rs. as.

050*1280

213
,t

017 e+ +3 15

13 24 2+ 1,22+ s

1. 32 '9 t63 4

0+8102
t37 15 r75 5

0

9

6

J

0

9

* i.e. 1,470 lb. 17 37 t4* t,619 L4 3

+5



3. By supply of broodlac for use in the department from
Namkum plantation (Katki 1954 crop) ...

(e) for
(A

(f) to.
ant

* i.e. 1,176| Ib'

By supply of broodlac for use in the department from
Hesal plantation ( Aghani 1954-55 crop )

*i.e. 20 lb.

(") By supply of scraped la Section from
purchased lac ( Baisahhi

(b) BV supply of scraped le ellaneous lac
(Baisakhi 1953-54 crop ) to Chemical Section

(") By supply of scraped lac from purchased lac from
Kundri (Baisahhi 1953-54 crop ) to Chem. Section ...

*i.e. 362 lb.

(") By supply of scraped lac to Chemical Section from
purchased lac (which was under use in the depart-
ment) (Kathi 1953 crop) ...

(b) BV suppty of scraped lac to Chemical Section from
Namkum plantation (Katki 1953 crop) .'.

(") By supplyof scraped lac from purchased lac (which' ' *is ottdet or" in'the department) (Aghani igS:-S+
crop ) to Chemical Section

(d) By supply of scraped lac from Hesal and Namkum
plantation (Aghani 1953-54 crop ) to Chem. Section .. '

(e) By supply of scraped lac for use in the department
from purchased lac (Aghani 1953-54 crop)

(f) BV suppty of scraped- lac from Hesal plantation
(Aghani 1953-54 crop ) for use in the department

RECEIPTS (Contd.l

*i.e. 790 lb.

Quantity
Md. sr. ch.

010 0

3 013
022 0

034 0

4351+
33+ 3

126

Value

Rs, as.

1812 0

271 13

498

aJ

0

0

0

6

0

119 0

685 9

539 10

148 s

5.

A 9 +* 1,813 13 9

010 0* 50 0 0

016
00
+0

6

0

0

8+

6

0

9

0

0

4t6
015

292 0

+ t6 14+* 33+ 5

7.

0 e llt
016 8

0 615
6 3e 11+

030
130 0

19ls 9

3313 3

178
712 11

60
r78 8

9 25 141* 968 9

+6



CHEMICAL SECTION

I. FUNDAMENTAL

1. Cnnurcer CoNsrrrurroH or SnBnac

The work on the chemical constitution of shellac was continued (aid.e Annual Report,
r953-s4, p. 2s).

(i) Position of the hyd.roxyl group in bodolic acid. - The dicarboxylic acid, obtained
from the hydrolysed products of the mixed amides of butolic acid, on purification melted
at 149'-150'C. and the mixed m.p. with pure adipic acid (m.p. 152'-153'C.) and suberic
acid ( m.p. 147"-L42'C.) was 149'-150'C. and 135"-136'C. respectively. The- analytical data
for the unknown as well as adipic and suberic acids are given below:

l Acid

Unknown
Adipic
Suberic

M.P.
in "C,

149-1s0
t52-153
t4t-t+2

Acicl value

768.2
767.1
6+3-7

Mol. wt. *Rf value in z-butyl
alcohol: 9oo/o totmic
acid:water (6:5:5)

145.7 from A.V. 0'80
t46-0 0.80
r7+.0 0.90

'l

Fromthe above data the unknown acid appears to be identical with adipic acid and hence
the hydroxyl group in butolic acid is attached to the sixth carbon atom. It may be noted
that the unknown acid has been identified as adipic acid by means of paper partition chro-
matography using the solvent n-brtyl alcohol : 90 per cent formic acid : water (6 : 5 : 5 ).

A second hydrolysed product from mixed amides of butolic acid, an amine, having
ammonia-like odour, was alkaline to red litmus. Attempts were made to identify it by
means of the following derivatives:

Picrate - The picrate was prepared by mixing hot solutions of the amine and picric acid
in water. The picrate, on recrystallization from ether, gave beautiful needle-shaped crystals,
m.p. 92"-95"C. Some low melting impurity was observed which was difficult to remove.

Benzoyl deriuatiae - The benzoyl derivative was prepared according to the Schotten
and Baumann method. A liquid substance was obtained which on extraction with ether
gave ultimately a srveet smelling crystalline compound, m.p. 3I"-32"C. Here also some
low melting impurities were observed which were diffi.cult to remove.

Platinic chlorid.e salt - The amine was dissolved in concentrated hydrochloric acid and to
the hot solution excess of platinic chloride solution was added. The yellow chloroplati-
nate of the amine immediately separated. It crystallized from hot alcohol in the form
of leaflets. The molecular weight of the amine rvas determined by ignition of the salt
and estimation of platinum.

Analysis: Substance taken,0'0198 gm.; residue after ignition,0.0056 gm.; mol. wt.
of the amine found, 139'8. Calculated for nonylamine: 143.0.

The other two products of hydrolysis, the steam-volatile acid and the amino acid,
are being identified through some of their derivatives.

(ii) Synthesis of butolic acid - As the hydroxyl group in butolic acid has been found
to be attached to its sixth carbon atom, butolic acid may be presumed to be 6-hydroxy-
pentadecanoic acid. Attempts are being made to synthesize the acid; some of the inter-
mediates have been prepared already, and are reported below:

Ethyl, hyd.rogen ad,ipate - (a) Adipic acid ( 50 gm.), ethyl alcohol ( 100 cc.) and con-
centrated sulphuric acid ( 2-5 cc.) were heated under reflux on the water bath for
12 tlr. The mixture was poured into water and extracted with ether. The ether

' * For definition, sea p. 5l
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layer was washed successively with saturated sodium sulphate solution and water.
After drying over anhydrous sodium sulphate, ether was distilled off and the ester

- mixture subjected to high vacuum distillation. The diethyl adipate (30 gm.)
distilled at 120"-125"C./6 mm. and ethyl hydrogen adipate (20 gm.) at 156"-158"C./
5 mm. There was some residual adipic acid left.

(b) A mixture of diethyl adipate (202 gm.; 1 mole ) and adipic acid ( 146 gm.; 1 mole )
was refluxed for about 8 hr. under 85 mm. 'pressure. The mixture, on vacuum
distillation, yielded diethyl adipate ( 135 gm.), ethyl hydrogen adipate (86'5 gm.)
and residual adipic acid.

n-Octyl bromid.e - The bromide, b.p. 93"-94"C.12I mm., was prepdred from a mix-
ture of n-oclyI alcohol (71 gm.), hydrobromic acid (40 per cent) (280 gm.) and concentrat-
ed sulphuric acid ( 34 cc.) according to the procedure given in Gilman's Organic Synthesis,
Collective Vol. I, p. 28. The yield of pure bromide was 90 gm.

n-Nonyl bromide - An attempt was made to prepare n-nonyl bromide according to
the method described by Max Rottenberg (Hela. Chirn. Acta,36, p. 1'119, 1953 ) for the
preparation of. n-pentadecyl bromide. A m '95 gm.) and
dry capric acid ( 8'6 gm.) was suspended tetrachloride
taken in a 1 l. ground-joint three-necked condenser, a
mercury-sealed stirrer and a dropping funn th +'7 cc. of
bromin-e dissolved in a little carbon tetrachloride, the solution being added gradually in
10 min. The resulting brown mixture was further boiled for 10 min., cooled, filter'ed and
the residue washed with enough carbon tetrachloride. The combined carbon tetrachlo-
ride solution was washed successively with water, potassium iodide solution, thiosulphate
solution and water, and for removal of free acid, with 5 per cent caustic potash in 50 per
cent aqueous alcohol and water. The liquor was dried over anhydrous calcium chloride,
solvenf removed and the bromide vacuum-dstilled, b.p. 88"C./4 mm.; yield 6 gm.

(iJi) Examination of SqIt Fractions of Shellac

(a) Dark-coloured' zinc salt- The solubl .R.1. epott, 7953-' ' 
5+, p. 26) obtained from the dark-c met decom-posi-
tion, gave a thick liquid product. ding e of 20 per
cent caustic soda solution gave som salt decomposi-
tion, yielded an acid, m.p. 95'5"-96.5'C. On recrystallization from aqueous al-
cohol the acid melted at 96"-97"C.

The fiItrate containing the water-soluble sodium salt was decomposed and a'
liquid mass o ch, on standing in the cold, became semi-solid' On
dilestion with uble thick liquid and an insoluble semi-hard mass could
bJ obtained. le mass was dissolved in alcohol, water added till tur-
bid, and kept in the cold for a long time, but nothing crystallized out. The thick
liquid prodrict had a peculiar smell and a somewhat greenish colour. The pro-
duct decolotized pennanganate but not bromine. It responded to the alde-
hyde test but not to Liebermann test' A.Y. fowd, 249'2'

(b) Hot uater-insoluble zinc salt - After separation of dimethyl shellolate from the' mixture of esters from hot water-insoluble zinc salt, there remained a liquid ester.
Further attempts to get more crystalline esters were unsuccessful. The liquid
ester showed positive test for aldehyde.

(c) Atcohot-insol,uble lead salt-The liquid ester, left aft-er. separation of _dimethyl, ' ' shellolate, was saponified. The salt was decomposed in alcohol medium and
after addition of -water, extracted with chloroform and ether. A hexagonal-
shaped crystalline acid, m.p. 161'-162"C. with- decomposition, A.V' 385'9, was
obtiined from the chloroform extrar t. The ether extract also gave a mixture
of crystalline acids, hexagonal and rod-like, ffi'P. 160'-161'C', A,V. 37+'+'

tI

t
-:
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(d) Ether-soluble liquid, acid from bariutn salt - The liquid acid was esterified and the
ctionated into six fra (I.L.R.L
953-5+, p.27 ). The and these
on melted at 72"-73o e an acid

melting at 96'-97oC.

(iv) Separction and ld.entification of Acid.ic Fractions from Hydrolysed, SheIIac
(") acid - barium salt ob-

(I.L.R. t,7953-54, p.29)

x. itT Jil}i :i"':'il5, 
*

The methyl alcohol-soluble fraction on tieatment with water gave water-
insoluble and--soluble fractions. The former on decomposition gave butolic acid,
while tlie latter, a soft inass.

A solid acid, m.p. 96"-97'C., and a liquid acid were obtained from each of the
hot w-ater and hot 50 per cent aqueous alcohol extracts.

(b) Water-soluble aaid as sodium salt - The acid rvas purified through its mercury salt.
The acid and sapcnification values of the acid rvere 200.3 and 330.0 respectively,
indicating a lactbnic structure. It reCuced Tollen's silver nitrate solution with
the separation of black inetallic silver suggesting the presence of some reducing
group. A part of the acid rvas disso.r'ed in hct water, a solution of semicarbazide
hydrochloride and sodium acetate added and then heated on the water bath.
On cooling at room temperature there separated beautiful clusters of crystals which
melted with decomposition at 234"-235'C. The formation of semicarbazone in-
ciicates the presence of an aldehlde grolrp in addition to the lactonic group in the
acid molecule.

(v) SeParation arrd identifeation oJ acidic fractions from hydrolysed, sffi resin-It
has been shown that a part of hydrol.v-sed shellac acids is rvater-soluble, u'hich mostly
consists of dicarboxylic acids of the shellolic acid type including one having lactonic
and aldehydic groups. With a r,'iew to findiirg out rvhether any part of hydrolysed soft
resin acids is scluble in water, and the nature of the soluble acid, if any, soft resin rvas
hydrolysed and the hydrolysed product rvas treated in a similar manner to shellac (I.L.R.I .

Artnual Reports, 7952-53, p. 35 and 1953-54, p. 29). It has been found that a portion of
the acids obtained by hydrolysis of soft resin is soluble in rvater and is partially made up
of the aldehydoJactonic acid. The amounts of different fractions obtained frorn 50 gm.
of soft resin ( prepared by the urea-polymerization method in acetone ) and their proper-
ties are given in Table I(a).

TABLE I(a) - ACIDIC FRACTIONS OBTAINDD X'ROM 50 gm. OF SOFT RESIN ON
SAPONIFICATION

\Yeight
obtained

gm.

2.87
0.20
2.79
4.30

6.18

33.10

+9.4+

Acid
value

z) l.J
t9+.3
269.8

:\cid fractions

1. Ether-soluble
2. Chloroform-solubie
3. Ethyl acetate-soluble
4. Water-soluble as

sodium salt
5. Aleuritic acirj. (isoiner,

m.p. 96'-97'C.)
6. Inscluble liquid acid

Total

Sap. Aldehycle Permanganate Bromine
value test test test

338'3 fVe290.3 *Ve324.3 *Ve
*ve

*ve
*ve
*ve
*ve

-Ve
-Ve
-Ve
-Ve

-Ve

'Ve

*ve

*ve

+9
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Tteatment oJ insoluble liquid acid, vide (6) in Table i(n) - Barium-, zinc- and hot
water-insoluble zinc salts ',vere prepared from the insoluble liquid acid adopting the usual
procedure. The filtrate left lvas allowed to concentrate at room temperature when a
further crop of zinc salt was obtained. The remaining filtrate was then treated to get
alcohol-insoluble and -soluble lead salts.

The barium salt was the most coloured of all and was extracted with ether when a
thick brown liquid smelling like heated shellac, presumably the odoriferous principle of
shellac, was removed. The barium salt w-as then extracted with absolute methyl alcohol.
The alcohol-soluble salt was treated with water and most of it was insoluble in water
which, on decomposition, gave butolic acid. The water-soluble salt gave a very little
amount of acid, m.p. 91"-92"C.

(i) Separation of the ald.ehydo-lactonic ac'id. Jrarn Krsmi shellac-Angelo's dewaxed
and decolourized shellac gives positive test for aldehy de with Tollen's ammoniacal
silver nitrate solution on lcng standing, but a fresh sample ot Kusmi shellac ( made in
I.L.R.I. factory ) gave the positive test very readily. An attempt has been rnade to
separate the aldehydo-lactonic acid from freshly made samples of Kusmi shellac. It is
known that aldehl'des may unclergo certain changes in presenie of relatively strong alkali;
so to avoid the possibility of a change in this case, shellac u.as hydrolysed with dilute alkali
at room temperature for a comparatively short period (about 24 hr.).

100 gm. of. Kusmi shellac were hydrolysed rvith 1 l. of 0'5N caustic soda solutjon at
room temperature (the arrrount of alkali u'as just sufficient to saponify the amouut of
shellac taken ) for about 24 hr. with occasional stirring. The solution tvas then treated
with an equivalent amount of dilute hydrochloric acid ancl the clear supernatant liquor
rvas successively extracted with ether, chloroform and ethyl acetate. The mother liquor
was then treated with solid sodium carbonate, evaporated to drvness and kept for the
separation of the aldehydo-lactonic acid. The results so far obtained-are given in T;ble I(b),

TABLE r(b) - SEPARATTON OF WATER-SOLUBLE ACTDTC FRACTTONS FROM HYDRO-
LYSED KaSMI SHELLAC ( r00 gm.)

Acidic fractions

1. Ether-soluble
2. Chloroform-soluble
3. Ethyl acetate-soluble

^{cid
value

2t1.7
223.8 339.8
261.0 385.0

Weight
obtained

8m.

10.8
1.6
8.0

S"p. Aldehyde Permanganate Bromine
value test test test

*ve
*ve
*ve

*ve
*ve
*ve

-Ve
-Ve
-Ve

The three extracts contained a fair proportion of the aldehydic acid, as was evident
from the immediate separation of metallic silver and formation of beautiful sih'er mirror
on treatment with Tollen's reagent.

(vii) Paper fartition chronratograpZy - Norvadays paper chromatography is finding
universal application as a porverful anal).tical method for the rapid separation,
identification and estimation of organic acids and various other substances.

Since shellac is knorvn to comprise several poly-hydroxy poly-basic fatty
acid units, the choice of this new technique fol their separation and identification
follou's as a natural corollary to its immense success in other fields. Investiga-
tions employing this method are described belos'.

(a) Paper chromatographic separation of dicarborylic acids- It has been mentioned' ' 
eailier that one of the products of hydrolysis of amides from butolic acid is adipic

50



F

F

acid. In order to identify this ( adipic ) acid by means of paper partition chro-
matography, preliminary work was started lvith some dicarboxylic acids, e.g.
malonic, succinic, glutaric, adipic, suberic, azeleic and sebacic acids. The pro-
cedure adopted for the ascending technique in which the solvent was allowed to
run up the paper by capillary action was briefly as follows:

One per cent solutions of the acids were made either in water or in aqueous alco-
hol or a"lcohol as the case may be and the spots were placed on a straight line, 2.5
cm. above the bottom edge of No. I Whatman filter paper, by means of capillary
pipettes; the spots were spaced 2.5 cm. apart from each other and from the side
edges of the paper. These spots were dried on standing at room temperature, or
by means of infra-red lamp where necessary. The paper was then formed into a
cylinder by stapling and kept standing on a tray in a closed chamber. Usually
solvents lvere first saturated with rvater. The water-rich phase so formed was
placed inside the development chamber for saturation of the chamber as well as of
the paper. After allowing sufficient time for saturation, the solvent-rich phase was
poured into the tray holding the paper and allowed to develop for specific periods.
The paper rvas taken out and dried first at room temperature and then in the steam
oven. The dried paper was sprayed with a 0'04 pir cent alcoholic bromophenol
blue indicator solution, made just blue with caustic soda solution, when as a re-
sult beautiful yellow spots developed against the blue background. The R1
value of each acid was then calculated. ( The R' value is the ratio of the distance
the substance has travelled from its original starting point to the distance moved
by the solvent front in the same time.) The R1 values obtained for the dicarboxy-
lic acids in different solvents are given in Table IL

TABLE II - Rf VALUES OF DICARBOXYLIC ACIDS IN DIFFERENT SOLVENTS

Acid

Malonic
Succinic
Glutaric
Adipic
Dicarboxylic acid from hy-

drolysed butolic acid
Suberic
Azeleic
Sebacic

+Solvent

A

0.52-0.54
0.60-0.62
0.71-0.72
0.80
0'80

0'90-0.92
0.93-0.94
0'9s-0.97

B

0'73
0.84
0.91
0.93

0.96
0.97
0.97

FD

0.15 0.06
0.2+ 0-r2
0.29 0.15
0.33 0.20

0.44 0.30
0.48 0.3s
0'53 0.40

*Solvent A- a-Butyl alcohol: 90 per cent formic acid: water (6:5:5)
B- a-Butyl alcohol: acetic acid: water (5:1: 4)
C 

- 
90 per cent ethyl alcohol: liq. ammonia: water (90:4:6 )

D 
- 95 per cent ethyl alcohol: liq. ammonia (100:4 )

E 
- 

n-Butyl alcohol saturated with 2N ammonia solution
F 

- 
Iso-butyl alcohol saturated with 2N ammonia solution

The acid spots did no solvents
of the acids wls obtained C and D
and sebacic acids come It will
values were higher when iched wit

(b) Papqr chromalographic separation of hydroxy acid,s -In a similar manner the R1
values of butolic acid, dihydroxy stearic acids, aleuritic acid, aleuritic acid isomer
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(m.p. 96d-97oe.) and shellolic acid
ascending method and the results

in different solvents were determined bv the
are given in Table III.

TABLE III-RI VALUES OF HYDROXY ACIDS tN DIFFERENT SOLVENTS

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,
m.p. 96'-97'C.

Shellolic, m.p.
206"C.

*SoIvent

D

1.0 1.0 0.86 0.81-0.82

1 .0 1.0 0.83 0.79-0'80

1'0 1.0 0.83 0.79-0.80

0.91 0.68-0.70

0.88 0.49-0.51 0.34

0'88 0.49-0.51 0.34

{
0.93

0.94

0.84

0.92 0.81 0.7r-0.72

0.92 0.81 0.7r-0.72

0.87 0.s0 0.31-0.33 0.7r 0'05-0.07 0.02

* Solvent A- z-Butyl alcohol: 90 per cent formic acid: water ( 4:2'5:3'5)
B- tt-Brtyl alcohol: acetic acid: water (5:1:4)-
C 

- 
90 per cent eth-vl alcohol: liq. ammonia: water (90:4:6 )

D 
- 

95 per cent ethyl alcohol: Iiq. ammonia ( 100:4 )

E 
- 

l\{eth.vl alcohol: liq. ammonia ( 100: 10 )

F 
- 

z-Butvl alcohol saturated with 2N ammonia solution
G- z-Butyl alcohol: liq. ammonia (100:10)

Butolic acid and dihydroxy stearic acids moved rvith the solvent front in sol-
vents A and B; no spots could be identified for dihydroxy stearic acids in solvents
E, F and G. It is iriteresting to note thaf the isom-eric aiids travel with the same
speed giving the same R1 values. Good separation of the hydroxy acids of shellac
was obtained in solvents C, D, E, F and G. Here also it will be seen that solvent
enriched with u'ater ( solvent C ) gave higher R1 values.

(c) Set'aration by reuersed, phase method, 
-Attempts 

were made to separate and deter-" -iil" the Rjvalues of-the dihydroxy acids irsing the reversed ihase method as
follows: The paper was first impregnated with a 25 per cent solution of white
spirit in ether. Ether was removed and white spirit acted as the stationary phase.
The substances were then immediately placed on the starting line of the impreg-
nated paper which u'as at once developed by the ascending technique; the mobile
phase being isopropyl alcohol : rvater : white spirit ( 6'5 : 3'5 : 1 ). The results show
promise, but so far reproducible results could not be obtained.

(d) Paper chromatographic separation of shellac and, rosin - Some preliminary work
foi 

"he 
separation of shellac and rosin was undertaken, following the same

procedures 
-as 

described earlier. It w rosin did not
travel in solvent | (aide Table IV), speeds in the
other solvents tried. The results so f ing and are as
follows:

.tJ

?.
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TABLD IV-RTVALUES OF SIIELLAC AND ROSIN

0'89

1.

7

a
J.

+.

Solvent

n-Butyl alc.: 90o/o formic
acid: water (4: 2.5: 3.5)

95o/" Ethyl alc.: liq. am-
monia (50:4)

Phenol saturated with
water+ammonia vapour

Isopropyl alc.: water:
white spirit (6.5 : 3.5 : 1)

Shellac Rosin

No movement No movement

0.95 0.92

Streak 0.81

Shellac Rosin

0'79,,

'f.

2. Pnysrco-cuEMrcAl SrutrBs oN LAC

(i) Osmotic Pressure anil molecular ueight - It is known .that molecular weight de-
termination of partially pol5rmerized samples .of shellac by Rast's ( cryoscopic ) method
does not give any insight into the molecular growth resulting from progressive thermal
polymerization. The use of osmotic cells, however, appears to be better suited to the pur-
pose, because of their successful use already in the determination of molecular weight of
normal shellac (Besu, 5., J. Ind. Chem. Soc.,25, 19+8).

An osmotic cell, fabricated according to the design of Herzog lZ. Physih. Ckem.,
Bodensteim Festband, 239 (193I ) I was accordingly tried. Preliminary work with avail-
able membranes, however, did not give satisfactory results. The investigation will be
continued with suitable cellophane membranes as soon as available.

(i) Action of accelerators on shellac solutions-It is well known that chemicals such
as oxalic acid, urea, tartaric acid, etc., behave as accelerators in the polymerization of lac
and that some of these are used alorig with shellac in the preparation of lac moulding
powders. It is also known that shellac spirit varnishes when treated with these accelera-
tors produce films with improved heat and water resistance as compared with ptain shellac
varnishes. However, shellac varnishes containing some of these accelerators such as urea
possess very high viscosities which limit their applicability. If, therefore, an accelerator
could be found which would not raise the viscosity of the varnish appreciably but enhance
the desirable properties of the resulting film, such as heat and water resistance, it would
obviously be a great advantage. The change in viscosity of shellac varnishes on
treatment with accelerators, other than urea, does not appear to have received much
attention and was considered worth investigating. The following experiments were
tried:

Twenty per cent as well as 10 per cent varnishes of shellac in alcohol were prepared.
Phthalic acid, urea, oxalic acid and tartaric acid were dissolved in both absolute and 95
per cent ethyl alcohol ( by volume ) in percentages varying from 1 to 5 on the dry weight
of shellac. The concentration of shellac solution was determined by evaporating a known
volume of solution. The viscosities of the solution were measured at 25"{1oC. at intervals
of one week using an Ostwald U tube viscometer. Angelo's dewaxed shellac was used
throughout the experiment. The results are given in Tables V and VI.
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TABLE V-RELATIVE VISCOSITY OF' 10 PER CENT SHELLAC VARNISH
AT 25'+1"C.

Accelerator
used

( Control ) Nil

Phthalic acid

Urea

Percentage of
accelerator

Nil (10%
varnish )

rti:
L)
lr
{3
Ls

Freshly pre-
pared varnish

2.9t30

2.9036
2'9+95
2.9509

2.9565
2.9688
3.0178

After two
weeks

2.9858

2.9t98
2-9+94
2.9833

3'1992
3.8s59
+.57s+

After a
week

2.9616

2'9198
2.9+95
2.9752

3.0295
3'2601
3.5451

Relative viscosity

TABLE VI-RELATIVE VTSCOSITY OF 20 PER CENT SHELLAC VARNISH
AT 25"+r'C.

('

{

Accelerator
used

Percentage
of

accelerator

( Control ) Nil Nil

Phthalic acid

Urea

Oxalic acid

Tartaric acid

After a After two
week weeks

7.7070 7-7916

7-6922 7.72s7
7.7928 7-7507
7.9s26 7.931+

10.3187 11.6896
+3'993+ gelled

geIIed

9-+866 9.2752
9.5609 9'2986
9.75+6 9.3878

9.6299 9.3519
10.024+ 10.2650
10.2226 10.5789

f1
{3
Ls

r1la<J
Is

t\t.
L5

(r
{3
Is

Freshly
prepared
varnish

7-7916

7'8054
7-9++5
8.002

7-7638
8'0278
8.2373

8-20+l
8.892s
9.1627

8.9812
9'1066
9.s+34

After three
weeks

7.8503

7.7+2s
7.8013
7.9736

11'8991

After four
weeks

7'9173

7.7+25
7.78++
7.8808

11.8698

9.2076
9.26+8
9.6172

9.8405
9.991+

t0.757r

After five
weeks

7.87s+

7.7t73
7.7507
7.9062

rt'7902

It will be observed from the tables that as the amount of accelerators is increased from
1 to 5 per cent, the viscosities of the solutions also increase. The rise in the case of urea
solution is very high. As observed by previous workers, 20 per cent shellac solution gells
within 15 days even though the urea content is 3 per cent only. This solution gells within
a week if it contains 5 per cent of urea. It is seen that when only 1 per cent of urea
is present, the viscosities of the solutions rise to one and half times the original value after
a week, attaining a maximum value in the fourth week, after which there is a gradual fall.
The maximum value is not very different from the value for a one-week-old solution.

It is further noticed that with a 10 per cent varnish, the rise in viscosity'of the solu-
tion is gradual if the amount of urea incorporated is only 1 per cent while the rise in
the viscosity gets very much faster if the amount of accelerator is increased to 5 per cent.

5+

Relative viscosity
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In the case of phthalic acid, tartaric acid and oxalic acid, the viscosity increases
with an incregsing amount of the acid but the actual increase is quite small. It was noted
further that the addition of oxalic or tartaric acid to the shellac solution always resulted
in a little precipitate which settled to the bottom on keeping. The study of film proper-
ties of these varnishes as well as the study of the viscosities of more conceutrated solu-
tions is in progress.

(iii) Specif,c heat measurements on shellac-A thorough investigation of specific heat
of shellac and its constituents could possibly reveal the degree of polymerization of shellac,
percentage of various constituents present, and its melting point. Specific heat of lac and
its constituents has been measured by Bhattacharya (Indian J.fhys., l9+0, 14,415; also
I.L.R.I. Annual Report, 1938-39), up to 50"C. This upper limit of temperature seems
to be too small for any fruitful conclusions to be drawn, and hence investigations were
carried out to extend this range above the melting point of lac. The apparatus used by
previous workers was modifi.ed to ensure better uniformity of temperature, by embedding
Copper sheets in spiral forms. The measurements made on husum shellac gave the follow-
ing results: Specific heat increased uniformly from 0.34 to 0'38 within the range 15'-35'C.;
beyond 35'C. the increase was very abrupt and a maximum value of.0'72 was registered near
the temperature range of 70"-80'C.; the value decreased to 0'54 after 90"C., remaining
constant at this value up to 110"C. These values for specific heat of shellac have been
used to compute its latent heat of fusion which was found to be 14 cal./gm. The plotting
of specific heat against temperature gave the melting point of shellac to be nearly 75'C.

(iv) Polymolegularity of polyesters o/ 9: IU-dihyd,roxy hexadecane l:16-d.icarboxylic
acid - The study was undertaken in order to investigate the molecular weight distribu-
tions of different species of polyester molecules of different degrees of polymerization in
a particular polyester.

Polyesters were pl'epared by thermal heating of the diacid, 9:l0-dihydroxy hexade-
cane 1: l6-dicarboxylic acid in the usual w y. Three polyesters of low, medium and high
degree of polSzmerization ( D.P.) 'were obtained by heating the diacid for different periods
and their D.P.s were determined by the usual end-group titration. The fractionation of
low D.P. polyester was studied first. The polyester was weighed and dissolVed in ace-
tone and titrated with water as precipitant. The precipitate was separated, dried and
weighed bccurately and finally the D.P. determined. Successive fractionations were

TABLE VII

F:,

G:percentage Degree of Degree of
remaining in polymerization polymerization

solutron

93.49 1.93 1.s
89.33 1.85 r.+
83.16 1.725 1.35
70.27 r'6+ 1.30
60.67 1.49 1.25
50.96 1.37 1.225
4+.61 1.30 r.2
40.90 1.235 1.19
36.77 1.205 t.l7s
27.79 1'18 1.15
2t-30 t.r75 1.125
13.95 ' 1.135 1.10.10.0+ r-125 1.075
6.6t 1.10
0'00 1.05

dc/dD.P.

75.0
75.0
75.0
70.0

100.0
125.0
332.3+
400.0
266.66
250.00
171.42
150.00
100.00

D.P.

1.6
1.65
1.70
1.725
1.75
1.8
1.85
1.90

dG/dD.P.

75.0
83.27

225.0
100'0

66.66
50.0
50.0
t:

-
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in the solution to be precipitated. A curve
tribution of the various fractions thus ob-

er remaining in solution after a fraction had
r cent remaining in solution after a parti-
curve, the differential weight distribution

curve was d.rawn again by plotting ffi .s"inst D.P. Data are given in Table VII (p. 55).

- Expegiments are in progress to investigate similar behaviour of fractionls obtained
from the polyester of medium and high degree of polymerization.
3. SreNtenDrzATroN, GnaorNc ewn Awervsrs

(1) ,Determination of cold. alcohol-insoluble non-volatile matter in seed.lac, shellac-and.
bleached, lac - study of the
mination, viz. optedby the
British Standa (B.S.I.) was
were reported in the An the
the American method is asv :

involves the filtration of ic"solution of the lac through a tared filter paper,
previously freed from alcohol-soluble matter by washing with alcoiol and then dri'ed to

i

B.S.L In such a case no previous washing
The method as developed in the present c

taken, dried in an oven at 105o +.2'C.
bottles with lids. After coolins. one
the pans of the balance and the"other

then ba-lanced by the addition of weights
wo fllter papers are then placed one over
usual manner to form one ilter. After

rm resin, the two filt
iners and then dried

the difference in weight between the two is determined as before. 
the weight
that in the
The results
L Report for

{

TABLE VIII-NON-VOLATILE MATTER INSOLUBLE IN COLD ALCOHOL IN SEEDLAC {'Expt. 
Seedlac Determination using single

filter paper previdusly-
washed with alcohol

1. 4.806s%
4.e036%
e'06sr%
9.07320/0

8.73600/0
8.se00%

r0.9601%
r0'es+t%

{,{i}

{,{ll

{,$}

t,li]

A

B

C

D

2.

a
J.

+.

Carried out using
two filter papers

+.e106%
4.93s8%
e.0900%
e's900%
8'7s60%

, 8.76130/0
.10.96000/0
n.v?qg% :
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The filtration and washing through the two-paper filter generally took about half an
hour more than when a single-paper filter was used,- but the previous washing of the filter
paper and drying to constant weight had been avoided. Table VIII clearly indicates
that the two-paper filter can be successfully employed in place of the single-paper filter
which requires to be previously washed free fi om alcohol-soluble matter.

(ii) Estimation of lead in shellac - Experiments were undertaken to examine the
two methods for the estimation of lead in shillac, namely, the one given in the Appendix
Q of the Third Draft Proposal for shellac, and the other proposed by the U.K. The latter
method only involves certain modifications of the former and these modifications were
considered by the Lac and Lac Products Sectional Committee ( CDC 9 ) in its last meet-
ing held at Calcutta on 9 June 1954. It was suggested bv the CDC 9 that the Indian Lac
Research Institute might check up the procedure recommended by the U.K. Details of
the experiments are given below:

Pure samples of shellac were melted with lead chromate ( chrome yellow ) in the pro-
portions 0'04, 0'08 and 0.1 per cent, and Pb was estimated by both methods. Results are
given in Table IX.'

Sample

TABLE IX-ESTIMATION OF'LEAD IN SHELLAC

Method 1 ( according
to App. Q )

Nlethod 2 ( proposed
by the U.K.)

0.0+%
0.1%
0'1%

1.
)
J.

0.0+%
0.08%
0.rr%

Also some pure samples of shellac were melted with PbO and Pb( NOr ), to form
several compositions containing lead of the order of 0.1, 0.06 and 0.03 per cent and the
British method was tried.

The results are tabulated below ( Table X ).

TABLE X-ESTIMATION OF LEAD IN SHELLAC

T

Sample vrith %Pb

0.t2t3o/o .

0.128%

0.037%

0.037%

0.0647%

0.06s%

o/o Pb found by method
proposed by U.K.

^{B:i}31}

"{B:ili?}
^{3 3313}

"{B:Bi3B}
^ r0.06s01ofo.oosoJ

"{3:BliB}

Average o/oPb

o'122r

0.1361

0.0376

0.0375

0.0650

0.0648

The set of results A was obtained with samples prepared by using PbO, and the set
of results B'' with -samples prepared by using Pb( NOB )r. Exp-eriments are in progress
to examine the Pb content of these samples by the App. I method also.

57



(iii) (a) Delermination of the bleach inder abili lac - A
new simple method for the determination of t inde charac-
teristics bf lac without the use of " Standard has ed from
this Institute (LL.R.I. Annual Reports,l9S2-53, 1953-54; J. sci. & ind'ustr. Res., l3B, I95+).
This method involves inter alia that the bleaching should proceed overnight before the
colour of the filtered bleached solutions in terms of N/1000 iodine is determined. This
would mean that the results of the determination will be available only about 20 hr.
after the commencement of the experiment. Shortening this period will obviously be
of advantage and particularly so, if the determination could be _completed on the same
day. Wittr- this end in view, the follorving investigation rvas undertaken'

It is well known that the rate of bleaching is considerably influenced by tempera-
ture, being greatly accelerated if the temperature is increased. One obvious method to
reduce the time required for the determination would, therefore, .be to carry ou-t the
bleaching operation it higher temperature. The details of the experiments_are as follows:
A sample -of 

seedlac (i7.5 +0.1 gm.) was extracted with sodium carbonate solution
under the usual condition and the extract tade up to 280 cc. It was then treated with
95 cc. of bleach liquor and placed in a thermostat maintained at a definite temperature.
The colour ratio of the bleaching solution, after filtering off the wax from an aliquot por-
tion as quickly as possible, was determined every half an hour and the.corresponding
bleach index read frbm the curve. After a ferv hours, the remaining solution was main-
tained in the thermostat at the same temperature overnight. The next morning 4 cc.
more of bleach liquor was added and the colour ratio determined as usual after a lapse of
half an hour. The results obtained are reproduced in Table XI.

{t

Colour ratio at

TABLE XI

Palas seedlac

Expt. Time of
bleaching

Bey seedlac

Colour Bleach
ratio index

l.
2.
J.
+.

6.
4

8.
9.

10;

t hr. z.tl
1$ hr.
2 hr. 2.+l
2$ tu. 2.83
3 hr.
3$ hr. 2.ll
4 hr.
5f hr. r.+7
7 }rt. 1.10
24 hr. 2.83

35"C. 37.5"C.

96 102
103

91 100
85 108

113
96 ll7

118
108
116
85 102

40"c.

81 r.72 102
78 1'55 106
93 1.6+ r04
99.-

104 1.191 113*t: o.w+t ,:

90 2'20 98

J) -U. 37.5'C.

r.75
L.7t
1.83
1.38
1.21
1.05
1.00

t.71

40'c.

3.2+
3.51
2.25
1.95
1.62
r.3+

2.++
*

*Time of bleaching in this case was 2 hr. 50 min. and not 3 hr'
tTime of bleaching in this case was 3 hr. 20 rnin. and not 3f hr.

From the above table, it is clear that the colour of the bleaching solution becomes
lightest in the course of. 2-2$ hr. and that thereafter it slowly progressively darkens.
Therefore, a number of further samples were tested up to two ahd a half hours at half
hourly intervals. In these experiments, the lac extract was kept in the thermostat for 10
min.,- by which time it had attained the temperature of the bath, before addition of the
bleach liquor. The results obtained are shown in Table XII (p. 59).

It will be observed from the table that between the temperature limits of 35'-40'C.,
the values obtained do not vary much. It was, therefore, decided to carrSr out all
future determinations only at one temperature, iz. 37.5" + 1'C. The bleach indices of

58

Corresponding bleach index at



il'l

ttlltl

+@o6000\

99?
Gl 61 6l

+\o€€@00

99999
ot 61 (\l

\o61 6loo6@

ttlltl

\oF@
g\Oo\

r99?
c.,l i ol

rf \o rf
o.O\ o\

$i q-t
old6r

\o ++
O\ o|' O\

Oho
hl'\Oao+

||l

ttlttl

is@
FFO

||l

lrl
ooo Iano I

ttl
tl I

tttttl

oNcil

ll\ooo ooo\o\o \o \o r\ \o F\
4x-crXoH>
El .=q o

k

:€o!u

fxcg;
FPET.y =.F t

Eo
.:+

4x.o:iitr>
-iiE.e 5

k

.:+os!

4x-o:oH>ii! I !
m.=H o

k^
5Y

.Yk

75d;OXoFl>
aj'U 9 b

H^

o r-?

,,f
-l.{N Iti
ol+l

"L
(
I

t;

N
ko

'r
LI€l
.lft

bl
<l

L

I

.lFI
-l
-l
"1.9 I

Ei
I

r
I
I

L!El
-1"J

bl
HI<l

I

I

d/i
ido

o?
r

.dd
9:
Edoo

+<i
.P+
OH

_,oj9
ayltst
A4ik
+

,frZ

'...:'

X

FI

n

F

T tr99+*a
o+h

6nh
ol c.l cl

€6€
:F':f :|-

OOO :OO6@€ ooa

Ho\+ \o\o\oc]FN :i:l-:l-
i-H iii

ool+
93 C3 !3

+ Gla:f rf tf

€@6.1ct.3.?

?.?9
h t-oaos

ct+

c)OhahOoO$gcl$1Pec?\O+Oc.tHiO

ooOOOOoohaoc)\oo\
ITq.9C3$i.3Y99Ic3c3n \O .f u? O ci 6l C.l H i s F O O

oo+ D\\O I

co€n .f *OOOO otota
HdH F-g

*+\o

hFo\

\ohF\

F-0Ob

h+€ @o\o\
iiH oOO

oho ono
ht\O ht'\Ooot aot

o\o €
oio

dc{61

i ol C.l
c.t N-61

dio\ooo

@@o\

c,o $ c)
c.laa

OOaoo\o\@

@61 \O
+h€

O\o\N

\O+Gl
\0 \o F\

.+oo oae{
h\o\o hhlf

\Oaco t\0O0O\O\Oh \O\O\O

O+N 6NN
ha\o .f*!t

F.hO OO\O\
\O \o \o ts- \o \O

\o\o€
.+$+

91? Ihro
aat

00h

h€\o
rt++

f-NF\

I !3.3.f :f <F

9"?er-ooo.+

F\

hh\O
6l a.l.6l

*h-O\.O
/d

9rP9a t-ooo+

6l
@

f;x.o;otr>
-itE I 5E.=s o

;P

k

?dok

59

t



\oalo\o++o..I.\oocoO\ii++ HiiF

OC6bOaats\o+ n c? i ql $ I' c3
oooo.lHHOO

oo bh c)h oo oo aa oo NQ aF\
-- F\\O iGr o+ di c{ol c.lc'l :tt c-r.-n
.tr:f oo oo aa e{ol ii Hi OO OO

aI .h c' t- t4 H < co a--'l

i.:N6a-ordHo$
HiHF

o€6€eoo46
-€aaioa+9+

oo ob oq olQ bq e!!| ho opcl \qFF 5qe *tr FP Yr cli slc? st ?!++ mo oo <qo e{al id FH oo oo

+oor-:fCl\\!anri.F.r\06o\o:::

c)aooH€hcPaeFY'P9?9$?f
+oeo6liHoo

9E TE ?€ $E S? ?€ ST ii {i
+o oo Qa c.to 6lol Hd id oo oo

ooooaaNacrtrtrq'*sPt!1+oaootiieo

oo oo oo oo oo ro!4 io Qa c?ql
+6 FF +€ ++ oa €n 4+ €\o SS++ t. &; e.n. &N :: :: oo oo

t-

o.l
+

[*rsel9:it
I 
e'=* ''>

Ito
lbptoibtal<
I

I

l5o
loF
L3s

!-Xad)lYotr>

IgE€3t-
ls
{Ht>
i<
ILiEq

L"
(1u-o

i#fEEl-
Ilolbpifil>
lo
I

L3 r:

ol
ko

t-.;

o

H -ll-
xh

rrqa
FlSns ,:<s
LqH

S!
Frd

gB 6 \o @ aXf, 6 F- F. F o\ o o o o
Y5 H < d

HO

xfdxd: ;o
ci ovd; E.E

ili e,
t4! s!
.. . r O:!.tt>To- l<'E+ 

|!l. o bo | ..i.E I E o
"E LgE
jo
a_o

dr5
E

, .42
tll

AzFl|\lF

60

Nca



a number of further seed.lac samples were then determined maintaining the thermostat at
this temperature. The results obtained are given in Table XIII (p.60).

From the tables it will be seen that in most df the cases the values obtained by allowing
bleag-bing !g prqqgqd for one hour come closest'to the actual .bleach index of the sample
as will also be evident from Table XIV. -

TABLE XIV_DIF'FERENCE BETWEEN THE ACTUAL BLEACH INDEX AND THE
BLEACITINDEX AS DETERMINED BY ALLOWING THE BIJEACHING TO PROCEED

X'OR DIFf,'ERENT PERIODS

Sample

1* hr.

Actual bleach
index

2 hr.

2

-3
6

6
11

10

2
0
+
I
5

9

8

5

The above table shows that out of the 16 samples examined, the values for11 samples
differ by f 3.cc. and those for 5 samples by f 5 cc. from the actual value,,while only in
one case the difference exceeds 5 cc. As 5 cc. is the more or less accepted variation
in the values of bleach index determinations, one hour at 37.5'{ 1oC. appeais to be adopt-
able conditions; The work is being continued.

bleachability of lac, the preparation of b re two'ways,
iz. (i) from cairstic soda solution by direct (i bleaching
powder by tleatment vdth aqueous sodium carbonate. All our experiments so far had

by the former method as no H.T.H. bleach-
.H. bleaching powder, however, has been re-
carried out using this; the results obtained
Table XV (p.62) side by sid.e with.those
before, for comparison.

:;,i :,If:iis evident that practically the same values are obtained by using bleach liquors
made either wav.

7
2

0
0
2
0
+
5

2

-1
5

I
2

.0
+
4
J

56

67
82

9+
105

tt9
t+2
69
76
78
79
9l

105

107

132
138

A
B-
c
D
E
F
G
H
I
J

,K
L
M
N.
o
P

5

1

+
.2
aJ

J

6
aJ

. -1
2

,-2
+,
6
4
6

'4,

*

6l

Difierence in values obtained by allowing the
bleaching to proceed for



of NaOH solution
Sample

1.

2.

a

4'15

2-18

1.16

TABLE XV

Llsing bleach liquor obtained by chlorination

Colour ratios Bleach index

72

9+

tl+

Using bleach liquor prepared from
H.T.H. bleaching powder

(")
(b)

(.)
(b)

(")
(b)

4'0 '\
+80 J
2.04\
2.331
1.171
1.1s J

Colour ratios Bleach index

4'50 70

2.26 93

1.33 110

(a)
(b)

(a)
(b)

(u)
(b)

4.60-\
4.+o I
2.20\
2.321
r.36\
r'301

II. APPLIED

1. VanNIsurs, L.Lcaunns AND Perxrs (see also 2 below)

(i) Ageing properties of shellac-tinseed. oil paints-It is now over seveny'ears-since
the wood andirbn-works of the Institute laboratories and stafi quarters were painted with
shellac-linseed oil paints. The painted surfaces indoors do not yet shor,v any blemishes
or other signs of deterioration.

(ii) Shellac-based anti-corrosite and. anti-fouling paints-A, preliminary reporthas been re-
ceived irom Bombay about the performance, o L actual sea s'ater immersion tests, of our shellac-
based anti-corrosive and anti-fouling paints. Modified samples have again been submitted.

2. MoprrrcerloN oF Lec exr rrs DERIvATIVES

(i) Shellac-vosin combinations - The
cerine combination has been desiribed al
of the applications ertvisaged for oil va
a clear baking insulating varnish for th
the preparation of yellorv-varnished insulat
Such a varnish r'vith the requisite volatile
formulated and sent to the Government Test House, Alipore, Calcutta, for testing and re-
port. Their report on the first sample indicated that the varnish was satisfactory and
conformed to the British Standard Specification (No. 119-1930) and the corresponding
Indian Standards in dll respects except two, viz. (a) the pH of the film lvas a bit too high,
and (b) the films produced on the testing paper were not perfectly smooth.

The compositions were, therefore, modified and samples again sent for test. _The report
received indicates that the two defects mentioned earlier have been overcome. The relevant
portion of the Government Test House report on the latest sample is reproduced below:
" Appearance

Miscibility with rvhite spirit.
Time of drying on tissue paper as determined. in accordance
with the soecified method

Nature of the dried film obtained as above

Electric strength at 90'C., as determined in accordance lvith
the specified method, expressed as average break-down
voltage with an average film thickness of 6'3 mils

Ageing, as determined in accordance with the specified
method

Practically clear, dark-coloured
fluid

Satisfactory.
Less than 8 hr.

Brownish, glossy, practically
transparent and fairly smooth.

1,175 volts

Satisfactorv: the film did not
show any sign of cracking or
decomposition
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Efiect of oil as determined in accordance rvith the specified Satisfactory: thqr,'arnishfilmryas
method - 

found to iesist"the a'ction of oil
Acidity or allialinity of varnish film as determined in +.3
accordance lvith the specified method, expressed as pH
value

Volatile matter ( 100"-i10"C.)
Specific gravity at 25'C.
Absolute viscosity at 25'C.
Closed flash point ( Abel )

" Remayks - The sample coulci
facilities at the moment.

3e-8%
0.921
1.97 poiscs

111'F.
not be tested for its resistance to moisture for lack of

. " In other respects, hori'ever, it satisfies the requirements of British Standard Specific-
ation No. 119-1930 for clear baking oil insulating varnish for electrical purposes." '

Steps are nort' being taken to interest the varnish-makers in this varnish.

front. shellttc-rosin-glycerine ntodif,ed resitt,
were made u'ith these resins using 1 part
oil, b1' heating up to thc required iemp'era-
iles so as to obtain varnishes of brushable

r from \rrere
porating the resin in oil at a temperature of 200"C. hzceri
incorporated at a temperature of 260'C., and the mel o ZZO
for i5-20 min. All the cornpositions inciu m and Bedesol yarnishes u,ere
thinned after cooling dorvn to 150"C., and d form of terebines in proportiols
corresponding to 0'6 per cent Pb; 0.06 per cent er cent Co on oil 

"ontetri.The films, made by brushing and florving on glass and tin panels, lvere dried in air for
15 dal's. These rvere then tested for hardne ss, flexibilit-; ancl r,vater resistance. The set-dty hing and ii the siccatometer.

ned from the siccatometer n'as alrvavs hieherthan The results obtained are given ln tabte XVI .

TABLE xvr - Frllrr PRoPERTTES oF oil. vARNrsI{Es BASED oN ( MODTFTED )
SIIELLAC.ROSIN.GLYCERINE, ESTER-GU t AND BEDESOL

NO. \,arnrsir

Modified shellac
composition var-
nish (oil length
15 gallons )

Modilied shellac
composition var-
nish ( oil length
20 gallons )

Ester-gum var-
nish ( oil length
20 gallcns )

Bedesol (99) var-
nish (oil length
20 gallons )

Set-dry time in Hand-
hr. dty

time
Finger Siccato- ( in br.)
touch meter

s6<24

++ 6+ <2+

8 10 >2+

++ + <2+

Scratch Rocker Flexibitity \\rater-irnmersion
hardness har<iness and test at 25.C,
load on ( glass adhesion
1 mm. 100 ) \\titen- Lift

s'.eel ball ins
(in gm.)

300 16

5 hr. )24hr.

4hr. )24hr.

3 hr. )24tu.

224hr. )24hr.350

--
d

trc)
H!

d

d

€:a=

28

26

24

3C0

600
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From the results in Table XVI it is clear that in regard to drying properties and water
resistance, shefac-rosin-gl)'cerine bomposition is better than ester-gum, but inferior to the
Bedesol varnish.

These varnishes were made into enamels and the film properties of these air-dried
enamels examined. The pigmentation in the enamel lvas observed to increase the hardness

and to some extent improvJ the s'ater resistance also.

The results are shorvn in Table XVII.

No. Enamel

TABLE XVII

Scratch hardness load Rocker Flexibili'ry
in gm, on hardness and

adhesion

\Vater-immersion test
at 25'C.

""#:5or""""

Modified shellac 100-150
comp. enamel -

based on 15 oil
length varnish

I\Iodified shellac 150
comp. enamel
based on 20 oil
length varnish

Bedesol enamel
based on 20 oil
length varnish

Ester-gum enamel 200
based on 20 oil
length varnish

f___^
1 mm. steel

ball

320-+50

400

28-+0

t2

18600

No Bedesol enamel could be prepared, as the Bedesol varnish, when ground 'r'vith the

pigments, jelled.

The study is being continued particularly in regard to rveathering properties.

to shellac sfirit
t, 1952-53 ) to imP
of Iimited amount

at r,vhile the addition of silicone did not en-
oerties of the shellac film such as smoothness

and homogeneity were adversely affected by such addition'

Another Dow Corning silicone ( X.R. 540 ) of " improved " compatibililV tult recived

during the year und.er riport through the kind courtely of the Metropolitan Architects
and Engineers Ltd., Calcutta.

This also lvas examined as before' Th
weight of a solvent mixture containing 70
set bf films u'as made with this varnish,
silicone rvere then added to different portion
ins 0'5, I and 2 per cent of the silicone resp'
wdre obtained. Films on glass and tin pane

as with a dervaxed lac-aliohol varnish-for purposes of comparison.

These films lvere tested. after air drying for 15 days: results obtained are given in
Table XVIII.

6+

/-=----___4--1
Whitening LiIt'

Good even )6 hr. >6 hr.
at mini-
mum dia.
mandrel.

>6 hr. >6 hr.

)6 hr. >6 hr.



No, Varnish Scratch hardness Rocker
load in gm, on hardness

(____--___-_-^-________-_ (giass
Gramophone 1mm. steel 100)

needle ball

TABLE XVIII

Flexibi-
lity

Water irnmersion test time in hours at

and ad- 17.5'C. 25'C. 30'c.
hesion r--
mm. Whiien- Lilt Whiten- Lift Whiten- Lift

mg ln8

1 Dewaxed lac var-
nish in alcohol

2 Dewaxed lac var-
nish in alc.-toluene
mixt (7:3)

3 Varnish No. 2 con-
taining 5 o,/o silicone
on the basis of lac

4 Varnish No. 2 con-
tainingl fd silicone

5 Varnish No. 2 con-
taiuing2o/o silicone

150

1 50-200

30

1,300
to

1,500
1 ,500

100

10'5

18

5-2+

>2+

lng

)-d

5-6

I

>20

>20

88

50

_s6

30 60 48 2l

40 120 44 22

>244-
+ >2+ 5-20 >2+ 8

It is clear from the table that the addition of this silicone also does not in anv wav im-
prove the blush resistance of shellac spirit varnishes.

(b) Addition of uater-soluble silicones to shellqc (aqueous) varnishes 
-Shellac 

dissolves
in aqueous medium in the presence of mild alkalies such as borax, sodium carbonate, am-
monia or triethanolamine to form aqueous varnishes which are widely used for floor polish-
ing, stiffening of hats and for a variety of other purposes. Air-<iried films of a{ueous
varnishes are not very water-resistant, being easily washed away by \ /arm water on im-
mersion for a ferv hours.

Sodium methyl siliconate is a water-soluble silicone and like most other silicones is
also water repellent ( Keruen, W. S. and Tonrarson, A., Ind,. & Eng. Chem., Vol. 46, No. 2,
Feb. 1954, pp. 381-384 ). This water-soluble silicone is already being used rvidely in
cement and wall plaster conpositions, and also in brick manufacture. Therefore, it rvas
considered desirable to study its use with aqueous shellac varnishes to see r,vhether it will
improve the water resistance of the resulting films.

Trventy-five per cent aqueous shellac varnishes were prepared using borax ( 20 per
cent ), ammonia ( 10 per cent ), sodium carbonate ( 10 per cent ) and triethanolamine
( 60 per cent on the weight of shellac ) respectively. These varnishes rvere fiItered
separately to remove the luax. Each of the rvax-free varnishes rvas divided into 4 parts
and suficient silicone added to each to produce varnishes containing 0.5, 1.0 and 2.0 per
cent silicone respectively, on the weight of lac. Films were made from these, as well as
from the silicone-free varnishes by flowing on glass and tin panels and allowing to drain in
an almost vertical position to air-dry. One set of air-dried panels was also baked at
100'-110'C. for 4 hr. Films were tested after two months' ageing. Shellac spirit varnish
films obtained under identical conditions were also tested side U=v side. Tabte XIX (p. 66 )
indicates the results obtained.

It will be noted that almost all the films with or without the water-soluble silicone were
washed away by lvater within a period of an hour, except those obtained with ammonia
varnish. Therefore, the presence of sodium methyl siliconate does not result in any im-
provement in the water resistance of aqueous shellac varnish films.
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3. MournrNc Compostrrons

Lac dimethylol u.rea ( comPositi
Annual Reporl, 1953-5+ ), ade with
moulds and this could not anY PhYs
tions. Series of experiments were tried to find out the reason and, if possible, the remedy
for this. It was considered possible that the D.U. being old might have lost a portion of
its formaldehyde, and hence first, experiments were made on the following lines: (1) Use
of higher p D.U., (2) use of
(3) longer h mixing, (4) runnin
rollers, and ation in the order t
rollers. In all cases, unless otherwise state r
proportions:

4. MrscBrreNEous UsBs op Lec

(i) Cement for electric-bulb caps-Attempts were made to modify the composition of
cement, repolted earlier, by using very cheap types of flllers, such as brick dust, fine sand,
etc., in place of chalk, mica, .etc. Though the pastes made by mixing these ingredients

Shellac
D.U.
CaO

Maleic acid
Wood flour
Pigment
Al.-steaiate

The detailed procedure and results of moulding are given in Table XX (pp.68-70).
It will be evident from Table XX that incorporation of paraform or any change

in the percentage of D.U. does not reduce the moulding troubles. On the contrary blisters
(which could not be cured by longer baking of the moulding powders ) were found due to
breaking up of paraform under high temperature and pressure. Any manipulation in
the order of adding the different ingredients also did not improve the moulding. It was
also noticed that hot rolling with maleic acid and fillers helped in the partial breaking up
of paraform, as was evident from the smell, probably due to the increase of pressure be-
tween the rollers after the addition of bulky fillers.

The only way of partially overcoming moulding trou-bles appeared to be longer heat
treatment in the course of hot mixing of the difierent ingredients in B.P. mixer before
hot rolling (aide Table XX, composition Nos. 3+,37, 4l and 42).

Aniline hydrochloride 2 per cent on the weight of lac was also tried as hardener in place
of CaO and maleic acid: the resulting composition obtained by hot rolling the different in-
gredient \ryas, hortrever, too soft for moulding even after baking for 4 hr.; one per cent CaO
and 2 per cent aniline hydrochloride worked better as hardeners. Satisfactory moulding
could be done with this composition after baking for only 2$ hr., but the impact strength
of the composition was very poor ( 1'70 cm.kg./"*.'). Incidentally to round up the
work on the action of various hardeners on lac, life under heat of shellac mixed with 1, 2
and 5 per cent of these hardeners ( maleic acid and aniline hydrochloride ) was examined
with t[e following results:

Maleic acid. Aniline h^tdrochhride

l

| % 10 min.
2% 9min.
5% 5min.

t % 14 min.
2 % 10 min.
5% 7min.
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ey were not fully cured in the capping machine even after
akelite cement on analysis showed the proportion of resin:
o be chalk only. Cements made with the previously for-
in the same proportions as in the bakelite cement, w-orked

Nleanwhile Pradip Lamp Works, Patna, wanted compositions which could be cured
by heating only 1f min. in the capping machine and at th-e same time would stand 25 lb.

hr. The bakelite cement. now in use bv the
ater test for { hr. only. Since our standard

shellac by the alkali-washing method ) a
2'5 to 5 per cent lime on the weight of resi
but did not stand the torcue test. Thev'
only 5-6 min. The following modification was, therefore, made and tried in their
factory at Patna:

Hard lac resin
Methylated spirit
Urea
Formalin

Maleic acid

100 partsl
200 iarts t

9 iarts I
25 parts)

Refluxed for 2 hr.

Further refluxed for { hr. and then
bottled.

I part

,

,A paste -was prepared proportion of
total resin: chalk : 20: 80. worked much
better: It stood the torq I hr. and is,
therefore, similar to the cation of the
above varnish with AlClr, etc., is being tried.

5. hupnovBIlrENTS IN rrrB MeNurAcruRE or SBBorac, SnBrrac, Brpecnpo Lec, Brc.

(l) Making of shellac by autoclaae- It was observed that as compared with the
country process, the yield of shellac of T.N. grade from the autoclave is somewhat less.
The problem oJ increasing the yield is being worked out on a laboratory scale. Although
promising _results h.ave been obtained so fai, the experiments have to be repeated befo're
being tried on a pilot plant scale.

(1t) Shellac-mnking machitoe'-The design of the sh
ther improved and the optimum conditions to produce
ness have been found out. Now continuous sheits of s
of 1 sr. (:2 lb.) per 5 min.

(iii) Shellac from ammonia-Iac - The excellent performance of baked ammonia-lac
coatings on earthenware suggested the possibility of making shellac from ammonia-lac.
Following- experiments were, 

-therefore, 
made to remove am"monia from thin coatings of

ammonia-lac by baking at moderate temperatures.

tain i'J#:i; 'J,ssrl""lt'(ta,L1t '? ?j.l?j:j Tl;the ed at 606, ."in ari oven.' Films from the plates
were scraped at intervals of t hr. and their solubilities in alcohol and water tested with
the following results:

7L



60'c.

70"c.

80'c.

I hr.

w.s.

sl.w.s.
AI.S.

2 hr.

w.s.

sl.w.s.
AI.S.

w.s.
A].S.
sl.

5 hr-

sl.w.s.
olt'

6 hr.

sl.w.s.
A1.S.

3 hr. 4 hr.

sr.w.s. sl.w.s.ol;'' t:'
,, ,'

: Water-soluble
: Alcohol-soluble
: Slightly

It was founcL that even thin ammonia-la'c coatings could not be made ammonia-free

by baking at 80"C. for as long as 6 hr'

: 110'C.) for t hr. The lac solution on oPen-
d no vgater-insoluble lac could be obtained.

The experiment rvas repeated as follows:

Ammonia-lac was d.ried. on water bath. This lac was found to have a melting point
of 100'C. and was water-soluble. This rvas taken in the autoclave and steam was

allowed to pass throu was atm' pressure

i = f ZO"C.) io,r 2 hr. 
- slight and when dis-

iotnJi. Jlcohol gave aldne xpel ammonia

completely from ammonia-lac.

nuing the experiment it was noticed that if ammonia-
all t"he watef were evaporated, the resinous mass lejt b
In order to draw out sheets of such resin, using the s

a bigger charge was prePared.as follows:
450 cc. lig. ammonia and left over-
well at 60''C. for * hr. and filtered
water. The total iiltrate was allow-

steam iacketed ) bv passing steam at 50 Ib'
was lefi behind whitlrrvas fiee from moisture

polymerized in the vat if left for 3-5 min.
verled into sheets. As may be expected, r
On repeating the experiment on a laborato
flask, the distillate *as found to be alkali
cent of lac was found to precipitate out in t
taken in a basin and tr^eated over sand bath tilI moisture-free'

ared had better
cla sheets bY Passi
of a1 Process from

Lu"
Flow
Acid value
Hot alc.-insolubles

Shellac from ammoni a-lac Sketlac by ordinarY metkod'

5 / mrn.
75 sec.
77.5
r.t+ %

42 min,
462 sec.

72.9
2.r8 %
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The properties of shellac from ammonia-lac obviously are not satisfactory. Recovery
of lac from ammonia-lac solution by acid precipitation using some organic acid was next at-
tempted. This was done in order to avoid the long hours of heat treatment which is res-
ponsible for the partial polymerization of shellac.

225 gm. of seedlac were dissolved in 500 cc. of water containing 20 cc. of liq. am-
monia and the solution was filtered through cloth. The residue left on cloth amounted
to 4.5 gm. when dry. Dilute acetic acid solution ( 1: 6 ) was added gradually ancl the lac
precipitated from the ammonia-lac solution. The lac rvas washed under a tap, ball-milled
with water and finally filtered and washed over filter paper. A fine sand.y cream-coloured
powder was obtained which on melting developed the natural colour of shellac. Shellac
thus prepared had the following properties:

Life
flow
Hot alcohol-insolubles

40 min.
410 sec.

2.3 %

Evidently shellac thus prepared is in no way better than that made by the heat treat-
ment method. Further work is in progress.

(iv) Mahing seeilla.c and shellac of I'ou bleach number -To start with, a few experi-
ments were done to prepare seedlac of low bleach number from sticklac of ordinary quality,
subject to the condition that the Srield should not be affected appreciably. For this pur-
pose, a small washing barrel was made with some stirrers of m.s. flat bars in it, this type
of barrel being in actual use in some commercial factories. At the outset, washing soda
was used in increasing quantities for washing the same quantity of lac. But this did not
bring down the bleach number appreciably. However, if washing was carried out in
mortar and pestle, which simulates the rubbing with feet, the bleach number of the
prepared seedlac was. found to gradually come down as the quantity of soda was
increased. Keeping in view the results obtained so far, the stirring arrangelnent inside
the washing barrel has been modifi.ed and the resulting products appear to be similar
to the products obtained with mortar and pestle. Some of the results obtained are as
follows:

L6

115

87

78

t1+

849+

t

Quantity of soda used per md.x of lac:
in chataksf

Bleach number of seedlac washed in
barrels with stirring rod

Bleach number of seedlac washed
using mortar and pestle

Bleach number of seedlac washed in
barrel with modified stirrer

t22 120 r20

t20 100

8

tt+

92

*82 lb. nea.rly. t1 chatak :2 oz. nearly.

The product of the modified barrel having been found similar in properties to those
of the mortar and pestle, ,all subsequent experiments were done in the modified
barrel.

Experiments rvere next performed to find out the comparative effrciency of different
chemicals in washing seedlac. The results are shown in Table XXI.
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TABLE XXI
Baisakhi lac uas used,. Woshing time: 7 hr.

Chemicals used
in chataks per

md. of lac

Yietd o/o

Bleach index
Remark

Ammonia
2* cb..

53.3'90

Regain the
colour after
keeping for
a few days

with
water
only

64
lt+

Soda 4 ch., Sodium
bleaching powder sulphite

8 ch. 4 ch.

56.8 57.0
96 9+

The seedlac de- The seedlac
veloped white was glossy
spots and look-
ed dull

Sodium
hydroxide

8 ch.
(NaOH 86"/" )

Jt.t
87

Surface gloss
was less but
grains were
clean

The table shows sodium hydroxide to be the most effcient washing reagent. Subsequent
experiments were done to find out the minimum quantity of the reagent needed to ensure
best results particularly in regard to yield and bleach index of seedlac. Results are given
in Table XXII.

Sodium hvdro- 0
xide us6d in
gm. for 1 lb.
( * st.) of lac.

Yield /o 6+
Bleach index lt+
Colour index 11
Hot alcohol-in- 4'19
solubles o/o

TABL E XXII
Baisakhi (berl lac was used. Washi,ng time: 7 hr.

1234567

6t 57.2 57 57 57 57
98 9+ 93 91 87 85
9.5 7-5 7 6.7 5.8 +.+
3.51 3.65 2.63 2.91 2.9t 3.02

10

J) .f,J

78 75+.+ 4
2.21 2.32

s2 51
73 70
3.8 3.7
1.35 t.t7

The above table shows that by increasing the quantity of sodium hydroxide above
7 gm. per pound of sticklac, while the yield comes down markedly, the properties of the
product do not show corresponding improvement. Moreover, bleach index 78 correspond-
ing to this value of NaOH is near about that of kusum seedlac whose bleach index is
taken as 80; hot alcohol-insolubles content is also near about 3 per cent.

These experiments were continued .vvit}r palas lac of Ranchi region, and a sample of
lac received from Poona, the quantities of sodium hydroxide used being 6, 7 and 8 gm.
per lb. (* s..) of lac. Results are given in Table XXIIL

TABLE )XIil
Palas 7ac of Ranchi

n
Quality of lac

washed

Quantity of sodium
hydroxide used in
gm. per lb. ( f sr.)
of lac

Yield o/o

Bleach index
Colour index
Hot alcohol-insolu-
bles o/o

69-1 61-3
tzt 80
l2+
5.28 2.2+

Poona lac

6 I

6l
78

+
2.66

8

60
78
3.5
1.89

78 72.6
t20 80
16.5 8.8
8.81 7.82

68.6 61.0
7s 76

ll
7.76 7.8+

7+



Evidently, vrashing with 7 gm. of sodium hydroxide per pound of lac gives the desired
product. Experiments were repeated, in which washing was done by rubbing with feet as
in the country process as well as in the modified barrel. Ranqeeni lac was used in the ex-
periments with the followine results:

/_--------------_--
0

7l
7.1

98
J.J /

TABLE XXIV

Washed in drum
( modified barrel )

Sodium hydroxide used in
gm. per lb. of lac

Yield o/o

Colour index
Bleach index
Hot alcohol-insolubles o/o

,7

58.3
J.J

70
2.71

0

t)
7

95
3'52

64.2
a

68
1.95

From the above data, washing by feet is observed to give the same result as wash-
ing in improvised drum. It may be noted, however, that though bleach indices of the
seedlac were reduced to 68-70, the yields were affected very adversely. As, however, so
much. lowering required, an experiment was done with 3.5 gm. of
caustic soda per reased the yield of seedlac to 70 per cent, the 

-bleach

index, the colo of hot alcohol-insolubles for th-e resulting seedlac
being respectively 78, +.3 and 3.19 per cent.

Next, to find the effect of washing with caustic soda on the shellac subsequently to be
made from the seedlac, shellac was made from the samples of seedlac washed with 3.5
and 7 gm.. of caustic soda per pound of lac as well as from seedlac prepared without using
any washing agent. The results were as follows:

Quality of seediac, washed with
NaOH gm./lb.

Yield of shellac o/o

Colour
Life (minutes )
Flow ( seconds )

TABLE XXV

0.0

80.0
9.5

43.0
116.0

J.J

83.0
6.0

43.0
r77'0

1

85
5

+3
It9

Washing of lac with caustic soda might be expected to remove some portion of the
lac complex-of high acid value, and hencelo reduci the acid. value of the pr6duct, as com-
pare-d with seedlac not treated with caustic soda during washing. So, tlie acid values of
seedlac were determined with results as follows:

. Washed. uith ca.wstic soda:
gn.llb.

0.0
3.5
7.0

Evidently the use of caustic soda does not change the

. - It may be concluded on the basis of the work condu-cted till now, that washing of lac
with caustic soda is beneficial, giving seedlac of improved characteristics. Furthe"r work
is in.progress to find the specific quantity of caustic loda that will be required for different
qualities of lac.

Acid, ualue

7t.9r
71.T8
70.58

acid value appreciably.
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(v) Lac washing uith enzymes - Preliminary work has been done fo wash lac with some
proteolytic enzyme, as a substantial part of the insolubles in seedlac consists of insect
bodies. Results so far obtained are promising.

(vt) Stud.ies on bleached. lac: (a) Keeping quality -The bleached la'c industry is one of
the major consumers of lac at present and is gaining in importance every day. The indus-
try is established mostly in the Llnited States, which country incidentally is also the largest
consumer of lac. The raw material used is chiefly seedlac exported from this country and
Thailand.

Bleached lac, which is highly valued for its many outstanding properties, suffers from
one important defect, namely, its poor keeping quality in the dry state. Earlier investi-
gators who had lvorked on the problem recommended remedial measures to overcome
this diftculty and the following studies were undertaken in order to evaluate the compara-
tive effectiveness of these remedies.

The actual process of bleaching itself is rather simple, involving in successive steps
the dissolution of lac in soda, treatment of the solution with bleach liquor and reclaiming
the lac from the bleached solution by acidification with mineral acid. Strict control of
conditions at every stage is, however, necessary to ensure satisfactory and consistent
quality. Several ( nearly fifty ) samples of bleached lac were prepared under variety of
conditions, the conditi,ons being altered one by one. The resulting samples were stored
in the dry state in the form of fine povvder, as rvell as small and large granules. A few
samples were also converted into flakes by melting under boiling water and squeezing
between cold steel rollers. Colour index, acid value and matter insoluble in cold alcohol

. were determined in each case and the samples stored in paper bags in an isolated room
under atmospheric conditions. The cold alcohol-insolubles are being determined from
time to time at frequent intervals.

Acid, aalue - One surprising observation in the course of these investigations was that
the acid values of most of the well-washed bleached lacs lie between 60 and 70, whereas
earlier workers had invariably recorded values of 80 and upwards. Incidentally, the'few
samples which had acid values exceeding 70-72 were found to have poor keeping qualities
and to deteriorate rapidly, whereas those with acid values below this range were stable.
8-10 months have elapsed since the preparation of these samples and in some cases fifteen
months, but all of tliem, with acid values below 70-72, have retained their solubility un-
impaired so far.

(b) akes - Conversion of
bleache of water. As bleach-
ed lac i keeping qualities due
to this washed as usual with
cold water and air-dried in powder form to serve as control, while the reqaining half was
converted into flakes. The-constants of the two forms are recorded in Table XXVL

TABLE XXVI - PROPERTIES OF BLEACHED LAC IN THE F'ORM OF' POWDER
AND FLAI(ES

Powder

Sample Acid
No. value

65.61
65.61

Colour index
r------------a---
Fresh After 6

months

Cold alcohol-
insolubles

Colour index
/_-j--4--1
Fresh After 6

months

0.77

Cold alcohol-
insobles

Fresh After 6
% months

o/
/o

2.4+ 3.408

3.2+2 3.368

3.2+8 3-252

Acid
value

I
2
J

Fresh
o/
lo

0.41 0.55 2.44

0.40 0.55 3-286

After 6
months

/o

3.796 66.t2 0.625
5.76 65.21 9.625 0.83

66.56 0-770 1.10

Flakes
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_ Obviously there has been some darkening of the colour during this treatment but
the keeping quality is hardly affected.

(c)
( or, for
way or
them co
stored in an incubator maintained at 36"-3
quent intervals. The results are given in Table XXVII.

TABLE XXVII-KEEPING QUALITY OF BLEACHED LAC ON ACCELER.ATED AGEING

Sample Acid value
No.

Sample kept at laboratorv
temperature ( control ):

Cold alcohol-insolubles o/o

When After 3 After 10
fresh months months

2'+36 2'+08 2'728
2.592 2.900 3-256
2'576 2.7+0 3.088
3'112 3.332

Sample subjected to accelerated
ageing ( kept at 36"-39.C.):
Cold alcohol-insolubles o/o

When After 3 After 10
fresh months months

2'+36
2-592
2.576
3'112

| 70.25
2 67'84
3 69.69
4 55.3s

2.420 2.374
2.620 2.796
2.680 2.792

3.560

Apparently, these samples have quite satisfactory keeping qualities.
(vii) Yield of bleached. lac from The

found to vary between 80 and 85 and
dissolved material durins the initial n of
about 3 per cent, thus a-ccounting for a total of o
This yield is rather surprisingly lorv and requires investigation. This is being looked
rnto,

- (viii) Bleaching oJ lac uith alternatiae bleaching agents: Sod.iutn chlorite - It was
found that although the keeplng qualities of the hypochlorite bl quite
sati.sfactory, their "-life " and flow were still rather poor. As impr pro-
perties also are highly desirable, bleaching of lac by materials oth6r were
investigated.

The material tried was sodium chlorite, a product which is finding increasing use in
the paper and textile industries.

Samples of seedlac were bleached u.'ith this chemical as follows: 118 parts of seed-
lac were dissolved in a,solution of 11'8 parts of sodium carbonate in 1,000 parts of water
by boiling for half an hour. The solution v as strained and brought to 40'C. and to it
were ad4ed 200 parts of sodium chlorite solution containing 10 paits of chlorine, and 7.8
parts_ of formaldehyde solution containing 2.2 patts of formaldehyde. The reaciion was
found to be strongly exothermic and a rise in temperature up to- 8"C. was noticed. The
reaction was allowed to proceed for about 2 hours.- A small portion of the solution was
pipetted out, filtered, and its colour ratio determined using a Dubosque Colorimeter. The
colour ratios were found to be about 3.

old rvater and preci-
ed and washed free
he resulting bleached
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Yield
Moisture
Acid v/ue
Colour index
Cold alcohol-insolubles

Fluidity:
Time to pass lst in.

,, 2nd in.
,, . 3rd in.
,, 4th in.

TABLE XXVIil

Expt. I

78.6 %
0.8s %

102.6
0.4+
+.48 %

152 sec.
460 sec.

1,210 sec.
No flow

Expt. II

82.s %
0.7 %

t09.2
0.38
s.o6 %

140 sec.
450 sec.

1,200 sec.
No flow

It will be observed from the above table that the acid values of these bleached lacs are
very high. g in a
in reducing batch
tion, the la about
was a.lso bleached with sodium hypoctrlorite to compare the properties of the two
bleached lacs. The yield and analjztical data of the two bleached-lacs are tabulated
below ( Table XXIX ).

Yielcl
Moisture
Acid value -
Colour index
Cold alcohol-insolubles

Life under heat
Fluidity:

Time to pass 1st in.
,, 2nd in.
,, 3rd in.

TABLE XXIX

Bleached lac obtained
by bleaching with

sodium hypochlorite

83-30 %
0-70 %

69.10
0.36
3.62 0h

12 min.

85 sec.
340 sec.
No flow

Bleached lac obtained
by bleaching with

sodium chlorite

78.70 o/o

0-6r %
110.60

0.29
3.s7 %

32 min,

80 'sec.

180 sec.
325 sec.

No flow after
crossing 3! in.

t

The acid value of bleached lac obtained by bleaching with sodium chlorite, even
after ball-milling is still very high. Life under heat is better as compared.to that of lac
obtained by bldaching wittr sodium hypochlorite. It is proposed to continue bleaching
with sodiuin chlorite-using activating- agents other than formaldehyde, and also other
bleaching materials.

(ix) Colour rctention of bleached' lac
bleached lacs of satisfactory keeping qualiti
these lacs while in varnish form was investiga
in re-distilled spirit were prepared and the
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wax under the usual conditions. The varnishes were stocked in glass vessels with wooden
stoppers in a cupboard. The colour indices and acid values of these varnishes after
storage for six months are shown in Table XXX.

Sample
No.

TABLE XXX

Colour index Acid value
( mg. of KOH per cc. of varnish )

1

7

J

+

o.+3
0.43
0.33
0.50

After 6 months'
storage

0.38
o.+2
0.30
0.+3

When freshly
made

6.531
6.528
6-552
6.723

After 6 months'
storage

6.186
6.+t6
6.+r3
6.+13

There has thus been no deterioration in colour. The acid value, however, has been
slightly lowered. The study is being extended to aqueous varnishes.

(x) Decolourization of shelhac 
-Different 

decolourizing agents manufactured in India
were compared with one of foreign make as regards their efficiency in decolourizing lac in
spirit solution. One sample prepared by Ashok Traders, Bombay, named as " Accarb "
and another prepared frirm bagasse by Jiwaji Industrial Research Laboratory, Gwaljor,
were found to be somewhat comparable to that of E. Merck & Co.

6. .4d, Hoc Wonx

(i) Dewaxed. d,ecolourized. lac - A sample of dewaxed decolourized lac claiming to
have exceptionally good " life " and flow was received during the year under report and
exarnined-for its-various physical and chemical properties. These properties were also
determined for normal shtillac, dewaxed lac and two samples of hypochlorite-bleached lac
for purposes of comparison. The results obtained are given in Table XXXI.

TABLE

Regular *Dewaxed
shellac lac

Hypochlorite-bleached lac

p
Acid value
Saponification value
Colour index
Flow ( seconds )
Life under heat (minutes)
Hot alcohol-insolubles
Cold alcohol-insolubles
Iodine value

73-13
233-5

11

126
51

r-s6%
7.30%

76.6

69.05
222.2

J

No flow
t+
3.e3%

13.+%
12.56

Dewaxed
decolourized

lac

117.2
29r.+

0.45
180

118

0.r8%
0-e6%
6.636

Sanple I

57.03

25r.6
0.22

No flow
51

0.+6%
+.74%
+.405

Sample II

7s.58
258.8

0.5
No flow

12

10.32
*This sample of dewaxed lac was rather old.

Film properties of the sample were next examined and compared with those of
shellac'and bleached lac varnishes as well as varnishes obtained by filtering off the *'ax
from the latter two. The results €re presented in Table XXXU.
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TABLE XXXII-FILM PROPERTIES OF DEWAXED,-BLEACHED AND OTHER LACS

ai.ilM osiArNBo oN Cia-ss lnp trN eANELS rRoM 25 PER CENT soLUTroNs oF
LAC IN RECTIFIED SPIRIT BY FLOWING )

No. Varnish
used

Scratch
hardness
(load on
1 mm.

steel ball
in gm.)

*Flexi- Rocker
bility hardness
mni. ( glass 77'5'C.

as
100)

mg

83024

25"C-

-_---r---: .:l1 a:-----j--------'Whiten- Lift Whiten- Lift Whiten- Lift Whiten- Lift
ing iog rng

4312l->247>241 Ordinary 600
shellac
varnish

2 Dewaxed 110

shellac
varnish by
filtering
varnish No. 1

3 Regular 700
bleached lac
varnish

4 Dewaxed 50
bleached lac
by filtering
varnish No.3

5 Commercial -dewaxed lac
varnish

6 Dewaxed 70
bleached lac
varnish (sam-
ple under
test )

10.5 90 2+ t

61024 1>6<l16>2+l*>6

81002+4>6<r>2452*>6

>6 l* >6

+72 1>24<t <6 <t >24 <t >24

>6t,<+>6

{

96

*These figures refer to the minimum diameter of the maodrel over which the film withstands bending

without cracking and lifting-

(ii) Yiel^d. of seed.lac and. shelhac-As in-the last year :?mples oL Baisahhi and' Katki

sticklac were collect"[-d"* 
-dJtottgt"i 

""a 
yi"tat oi seedlac'and shellac per mantrd of

sticklac were determined.- Results ire'give ' in Table XXXIII.

,t
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Sample No.

Baisahhi
No. I (palas)
No. 2 (palas)
No. 3 (ber)

Katki
No. 1

No. 2
No. 3

Seedlac ordinary
0)

Sr. ch.

158r+8
2s0

TABLE XXXIII
Seedlac fine

(2)

Sr. ch.

150
l+0
238

Shellac from
(1)

Shellac from
(2)

Sr. ch.
l+1
13 7
21 3

Sr.

t+
13
24

ch.

8+
e+
)r

10
0
4+

208
20 t4
190

18 3

10 1016 8+

18
19
t7

200
208
180

A sample of lac was also received from the Forest Utilization Officer, Bombay State,
and processed; yield of seedlac was found to be 23 sr. 10 ch. from L md. of lac.

rrr. PRoPAGANDA AND pUBLrCrTy ( UTTLTZATION OF. LAC )
Work under this head proceeded more or less on the same lines as before ( I.L.R.L Annual,

Report,1953-54). Abriefaccountoftheactivitiesduringtheperiodunderreviewisgivenbelow:
General - Contact was maintained with actual and potential consumers of lac in India

and also with a few abroad, through comespondence, pelsonal visits and interviews at the
Institute. Severa-l important visitors were shown rouid the Institute and various asDects
of the lac industry eiplained. Requests for literature on the cultivation and iirduitrial
uses of lac were attended to, and information regarding the sources of supply of seedlac
and shellac, important manufacturers and dealers, availability of equipmenf wittr approxi-
mate cost, etc., was given to interested parties. Suggestions were given to the Chief
Conservator of Forests, Vindhya Pradesh, and the DireCtor of Industries, Madhya Bharat
on,the starting of some industries in their respective places, such as the manuiacture of
seali_ng rraxes, improved shellac polishes, coating of elrthenware, etc.; necessary details
of the processes of manufacture of these producls were also supplied.

- -Consumption of lac in India-With a view to estimating the present consumption
of lac in the country, a comprehensive questionnaire was issued. to practically all the
important industrial ind semi-industrial co^nce*s in India using lac, nainely, (1) 'manufac-
turers of paints, ;
(3) sealing wax i
$ves or cements,
and also to Direc -
ments of the Government of India. Wherever possible, data were also collected by

A number of parties intimated th-eir consumption of shellac, and repliei
still awaited. The fi.gures pertaining to some of the important uses of
llected are given below:

1. Paints, varnishes, polishes and lacquers
2. Gramophone records

,.. 25,500 md. per year

3. Sealing wax
4. Adhesives and cements
5. Rubber mixings
6. Art inks 50

6,500
500 ,,
300

50

1,000 md.
1,000

1,000

approximate7. Lacquering on brassware and other materials
8. Wooden turnery
9. Miscellaneous which include pyrotechnics bangles, jewellery

fillirrgs, etc.

35,900 md. per year
36,000 md., say
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This, in terms of sticklac, corresponds to nearly 65,500 md. or 6'0 per cent of the
country's total average annual production of 1,100,000 md. Out of this, consumption in
the forms of sticklac and seedlac is quite small, being about 700 md. and 1,000 md.
respectively. As mentioned above, replies to a large number of enquiries are yet to
come; also in some instances, particularly those based on cottage industries, e.g. lacquer-
ing on wooden articles, brass and other wares, miscellaneous items like pyrotechnics,
bangles, jewellery, sealing wax, pottery coatings, etc., figures are approximate and incom-
plete as the use of lac in such industries is widely distributed, sometimes in remote places,
throughout the country. Attempts are being made to collect these figures from various
sources. When these figures are available, it is expected that the total fi.gure may go up
by another 2-3 per cent, thus bringing India's present internal consumption to nearly
8-9 per cent.

Varnishes and, paints 
-Circular 

letters containing brief description of the preparation,
properties, performances and various uses of shellac linseed oil compositions as also of
varnishes based on shellac ester gum combinations were issued to practically all the paint
and varnish manufacturers of India and the Defence and Railway establishments of the
Government of India. These concerns were requested to give trials to these various
compositions and take up their manufacture in the event of any of these proving suited
to their requirements. Actual demonstrations of the methods of making these at the
factories of 

^interested parties, if necessary, were also promised.

As a result, requests for trial samples together with details of manufacturing them,
sources and availability of raw materials, etc., were received from paint and varnish
manufacturing firms, Technical Development Establishments of the Armed Services Wing
at Kirkee, Kanpur, Dehra Dun; Integral Coach Factory of the Indian Railways at
Perambur; Chief Mechanical Engineer, Southern Railway; the Chief Conservator of
Forests, Madhya Pradesh; Bhor Industries, Poona, etc.;and their requests were complied
with. Results of examination made by some of the parties have been received and those
from others are awaited.

Messrs India Electric Works, Calcutta, have reported that some of the compositions
are suitable as clear baking insulating varnishes for impregnating armature coils and
making insulating cloth (" Empire Cloth "). The methods of making these varnishes and
the coating technique for manufacturing insulating cloth were also demonstrated at their
factory. The Chemist-in-charge of the factory is now able to make large quantities of
these 

-varnishes 
and a moderate-sized plant for making both the varnish and insulating

cloth is about to be put up by the firm. For their immediate requirements, however,
bulk samples of shellac ester gum combination sufficient to make 50 gallons of the varnish
have been supplied.

Messrs Murarka Paint & Varnish Works, and India Paint & Varnish Co. Ltd., have
reported that actual trials are in progress, and results obtained so far are encouraging.
The Technical Development Establishment, M.E. Kirkee, has reportecl that one of the
compositions satisfies all its requirements, but fails in one respect, namely, in corrosion
tests. Arrangements are being made to send an alternative sample overcoming this
defect. The other parties have replied that the actual service trials of the samples are
under way and that the results would be reported shortly.

Samples of these varnishes and paints as well as special " lead-free " compositions with
or without cashew nut shell liquid-formaldehyde varnish which were sent previously
to the Central Standards Office, Chittaranjan, Ministry of Railways, did not prove satisfac-
tory as exterior carriage paints, and fresh modified samples for further tests are about to
be supplied.

Oil, cloth - Contact is being maintained with Messrs Bhor Industries, Poona, and
Strawboard Manufacturing Co., Saharanpur, regarding the manufacture of oil cloth. Both
the firms were supplied at their request with 1 cwt. of the oil-cloth composition for large-
scale trials; while the report from the latter firm is yet to come, the former has expressed

82



satisfaction with the results of preliminary trials and is planning to carry out large-scale
trials. The Technical Director of the firm was also quite satisf.ed with the finish and
quality of the cloth, and expressed his keen desire to take up the manufacture of lac-
based oil cloth, provided the cost of the unpigmented composition did not exceed 72 annas
per pound.

As a further measure to popularize the lac-oil compositions, active co-operation and
help of the National Research Development Corporation of the Government of India rvas
also sought during the period. The corporation lvas supplied with complete information
as to the sources and availability of raw materials, type of equipment required, approxi-
mate cost of production, etc.

Adhesiues and, cernents-As reported by Messrs B. I\{. Singh & Son, Calcutta, a pro-
minent deal.ei and manufacturer of electrical accessories, a new Institute formulation
based on bleached lac has been found to give satisfactory adhesive for making flexible
micanite. The firm is about to manufacture the adhesive for its own use. and details of
its preparation as also sources of supply of bleached lac have been intimated to it. A few
pounds of bleached lac prepared at the Institute have also been sent to the firm to enable
it to start the work. Contact is being maintained with the firm to watch its progress.

Contact has been established with another firm, namely, Messrs Premier Mica
Mining & Manufacturing Co., Calcutta, who are at present manufacturing mostly
micanite and moulded micanite articles using shellac and modified shellac as the main
adhesive. All their products have been tested and found to comply with B.S.S. Specifica-
tions. Most of the manufactured products of the firm are used for repair purposes. The
chief consumers are the Railways, General Electric Company, Tata Irdn & Ste;l Co. Ltd.,
Balmer Lawrie, etc.

Methods of making gasket shellac compound and black adhesive tape from lac have
been given to interested parties. A firm in Saharanpur to which about 10 gallons of
black adhesive tape composition were sent for large-scale trials, has reported that the
firm is satisfi.ed with the Derformance of the composition and will take up its manufacture
shortly.

Details of the manufacture of water-proof abrasive papers and cloth were supplied to
Messrs Bhor Industries, Poona, as they expressed a keen desire to take up their manu-
facture.

Mould.ing compositions - Technical Development Establishment of the Armed Services
Wing, DehrJ lun, is very much interested irr the use of shellac composition for making
binocular eye cups. Tests made by them so far have proved the eye cups to be satis-
factory in respect of indoor tests. The samples are at present undergoing field tests and
a report on these is expected shortly.

Samples of lac-moulding compositions have a^lso been sent on request to Messrs
India Capacitor Manufacturing Co., Jullunder, for making tubular condensers used in
some of the electrical equipment. These compositions on testing were found to have
very good electrical properties. The frm is reported to be using large number of such
condensers and if the lac composition is found suitable for the purpose, a fair amount of
lac may be expected to be consumed in this line. Another firm in Calcutta is being advised
to use shellai compositions for making paper insulation tubes largely required-by tele-
phone factories.

Lac coating on earthenuare-The use of shellac coating on earthenware has continued
to receive wide interest from both the public and various cottage industries, Directorates
of State Governments, etc. In this connection numerous requdsts were received for the
supply of literature and other information regarding the avbilability of raw materials,
costing data, etc. These have been attended to. It may be of interest to mention that
training in methods of coating earthenware with lac is actually being given to many
students in the Village Pottery Training Centre of the All-India Village and Khadi Indus-
tries Board at Khanapur near Belgaum. In this connection a complete demonstration of
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the process in all its details beginning from the preparation of the coating composition
to the finished article was also arranged for about a fortnight at the Emporium of the
Khadi Industries Board in Bombay.

As a part of further publicity and propaganda, large-scale demonstration of the pro-
cess was also conducted in March 1955, at All-India Sarvodaya Sammelan, Puri, where
14,000-16,000 various earthenware articles, e.g. tumblers, bowls, dishes, etc., were coated
with lac and supplied to all the delegates present on the occasion. The lac:coated atricles
were very much appreciated by one and all.

Bleacked. lac - Parties interested in bleached lac were supplied with details of manu-
facture and sources of its supply. Messrs Bengal Chemical & Pharmaceutical Works,
Calcutta, and Lalpur Shellac Factory, Ranchi, aie engaged in the manufacture of small
quantities of bleached lac, and the parties requiring the material are referred to these
firms. Whenever possible, samples of bleached lac were supplied from the Institute also.

Miscellaneous enquiries -Details of manufacture of superior quality sealing waxes,
the type of moulds uted, sources of supply of ralv materials required, etc., were supplied
to the parties concerned.

Method of overcoming certain difficr:lties in connection with the use of shellac polishes
and spraying lacquers in humid atmospheres were suggested to a firm in Bombay.

Particulars regarding the 'manufacture of shoe-polishes, using lac wax and sources
of availability of the necessary raw materials were given to interested parties. A firm
in Dehra Dun is making use of large quantities of shellac wax for preparing shoe-polishes.
These polishes are marketed under the trade name of " Chamak " and their quality is
reported to compare favourably with that of foreign made ones.

Suggestions for preventing tarnishing of art metalware and gold, and silver embroi-
deries by application of thin coats of modified varnish made from bleached ( white ) lac were
given to a {i.m in Banaras and to T.D.E. ( Textile & Clothing ), Kanpur. Parties were also
advised on the methods of preventing discolouration of shellac varnishes during storage.

Requests for literature on the cultivation and utilization of lac as also for samples
of manufactured products were attended to.

Messrs India Linoleums Ltd., are interested in the use of shellac varnishes for finishing
various linoleum cloth they are manufacturing at present. They are currently using shellac
spirit varnish which gives a dull mat finish and they asked for suggestions to improve the
quality of at it emi-glossy finishes. Suitable
sugge6tion also lac supplied for their tests.
Details of " as the firm also were given.

Samples of bleached lac and bleached lac varnishes have been sent to the Archaeologi-
cal Chemist in India, Hyderabad, for use as protective coatings in archaeological specimens.

Details of making paper-laminated tubes and bobbin flange from lac compositions
were furnished to interested parties, and wherever possible, samples of paper laminates
were also sent for their examination.

Publicity-A note on the improvement in technique resulting in the production of
bleached (white ) lac of exceptional purity, good texture and keeping quality hasleen sent
to the Director of Publicity, Ministry of F rcd & Agriculture, Government of India, for
publicity purposes.

Sets of samples of lac and lac products representing the various uses of lac were
sent during the period to the following ed rcational institutions and exhibitions held in
this country and abroad. In some of the important exhibitions, the Institute actively
participated by deputing its staff to give practical demonstrations of some of the new
developments and 

-to eiplain to the public the various uses of lac. Printed pamphlets
containing brief descriptions of the various proceSses and other informations were dis-
tributed to the interested visitors.
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1. All-India Khadi Village Ind-ustries Exhibition, New Delhi
2. Canadian International Trade Fair, Toronto, Canada
3. AII-India Sarvodava Sammelan. Budh Gava
4. Balvikas Mandir, Shol"pot, Bombay
5. Rural Exhibitions, Purulia, Bihar
6. anne ( Switzerland )

7. & Indpection, Government of India, New Delhi
8. Frankfurt, Germanv
9. The President, Trithala High School, Trithaia, South Malabar, South India

10. World Forestry Congress, Dehra Dun
11. Gwalior Fair & Exhibition, Gwalior, Madhva Bharat
12. Annamalai University Silver Jubilee Exhibition, Annamalai, South India
13. Indian National Congress Exhibition, Madras
14. Mysore Lac & Paint Works, Exhibition, Mysore
15. lan, Italy
16. (College) Exhibition, Calcutta
17. tre, Bihar

. Training in the of lac - review, practical train-
ing- was given to fo deputed ments, on the analysis
of lac, manufacture varnishes

IV. METEOROLOGICAL REPORT

. The_ average meteorological data for each month during 1954-55 are given in the follow-
ing table:

Month and year

April 1954
May 195+
June 1954
Joly 1954
August 195+
September 1954
October 7954
November 1954
December 1954
January 1955
February 1955
March 1955

Mean Mean
wind max.
(miles/ temper-
ht.) ature

('F.)

2.96 104'1
3.05 107-2
2.O5 95.3
1.29 90.0
1 .50 88.7
t.l7 90.1
0.70 86.7
0.44 81.3
0.38 78'9
0'37 76.0
0.76 82.3
2'20 93.7

Mean Mean Mean
min. dry humi-

temper- bulb tem- dity
ature perature (%)
('F.) ('F.)

Mean Total
sunshine rain{all
(hr./day) (i".)

9-48 0.1s
10.00 0.25
5.70 7.744.32 14.46
5.14 6.72
5.33 10.99
8'48 0.65

10'68 0.009.47 0'20
7.81 3'13
10-20 0.30
9.94 0.23

Highest Lowest
max. mrn.
("F.) ('F.)

73.7 90.7
78.5 92.0
75.0 83.6
74.2 80.4
73.6 80.0
72.8 78.8
62.+ 75.9
49.5 70.5
48.4 67'5
48.9 65.0
52.O 69.5
62.7 82-2

21.6
+4.3
76.3
83.9
80.7
85.1
62.0
42.6
48-6
s3.2
40.3
25.6

109 64
111 74
704 70
98 72
95 70
98 70
98 52
86 46
84 40
85 37
88 46102 s2

was 111'F. and was recorded onlv on
the lowest was also recorded only on
minimum had dropped down to 37'F.

d to 44'82 in. and the monsoon rainfall to
tively during the previous year.

S. V. PUUTAMBEKAR

Director

Indian Lac Research Institute
Namkum
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APPENDIX I

Tabulated Statement of Pro$ress of Investl$,ations

( ENTOMOLOGTCAL )

IrBu Cou-
MENCED

I. Rnselncn & Ixvpstrc.e.ttots

I. Irnprovln$ crop pro-
duction on Palas by
partial defoliation
(i) Preservatiot of Bai-

sahhi broodlac on
polas

(ii) Residual eftect of re-
peated partial defolia-
tion of palas or lac
production

2. (i) Economics
Palos fot
and ber for
onlY

(ii) Comparative pteser-
vation of broodlac on
ber,by paftial pruning
before and after infec-
tion

3. f,'tndir.rp of, and trials 79+5-+6
on, lac hosts for Bai-
sakhi crop including
certain Ficzs species

4. Determinationofbrood- 1952-53
carryin$, capacity of the
maJor lac hosts

5. Proper tlrne of har-
vestlng for rnaxirnizin€
yield

Pnocness Furunp woRK PRoPoSED

194849 As a result of partial defoliation' croP To be continued'
( Baisahhi 1953-54
ier cent PartiallY
while that outside
area perished wh to
heatanddrought' ct,
however, was PartiallY offset bY un-
hown enemY ( ProbablY birds or
squirrels ) that ate uP both lac and
lac insects.

7952-53 ' Experiments being re-designed. To be continued'
Data obtained so far indicate that
partial defoliation €ftects better pre-
servation of broodlac bY reducing
mortality of lac insects.

p
t

Experiments laid down and opera-
tions to start next year.

Partial r-Janu-
ary, i efiects
better dlac.

Hosts tried were: A.lucida, F. cunia
and. O. ilalbergioides. Best results
obtained with A. luaida, ratto of
brood used to brood obtained for
this being 1: 9'86.

with 30
eY ttees flot
os of brood

used to brood obtained were respec-
tively 1 :3'42 ( average ), 1: 1'94
a;nd. l:0.23 for these hosts, and for
Aphani, for hhair 1: 0'54, fot Kathi.
fir 'balas [t2.2 atd. fot ber 7:2'3.

Experiments laid at Namkum since
this year.

Regional sub-stations
neiessary for this experi-
meDt.

Regional sub-stations
necessary for this exPeri-
ment,

I
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Irnru Cou-
MENCED

6. Deterrnination of opti- 7953
rnum density of larval
settlement on various
hosts

7. Effect of change of host l9S2-53
plant on crop produc-
tion

APPENDIX | (Contd.)

Pnocnnss

Tn Kathihighest yields were obtained
lron palas ard hhair by using I
oI quantity normally required, and
on ber by using full quantity; for
Kusmi ctop on husunt., in Jethoi by
using ] of quantit y re-
quired, in Aghani t of
quantity generally and
on hhair by using I of quantitv
generally required. Statistically ex-
amined treatments are significant
only on husum.

Progeny resulting from the propaga-
tion of husune brood on ber, hhai,r
and, pahur were tried on husum
again. Best results were obtained
by putting back progeny from
hhaiv on husuno again. In the case
ol Rangeeni crops, alternation of
A. lucida arrd ber yield the best
results.

Trees subjected as before to 4 tteat-
ments (uide text). Growt-h of
shoots and yield of both brood and
total lac measured. As regards lac
yiefd, treatment results ii lethwi
could be graded in the order I, II,
III and IV. No significant dif-
ference at 5 per cent level observed
betrveen one treatment and another
as regards yield of broodlac. In
Aghani, Treatment III is signi-
ficantly better than others.

Avhar seeds sown for study of this
host under crop condition. Fot A.
lucida abeady-converted into bush,
the ratio of brood used to brood
yield was 7:3.72 (in terms of
scraped lac).

A paper on T. jauanica communicated
to the Press. Serinatha augul, a pest
on dry husurn fruits studied: Results
presented in a paper before the
Science Congress ( 1955 ). A com-
prehensive list of pests being iom-
piled. Several pests of ber and
palas collected for study.

Collection of specimens continued.

FurunB woRK PRoPosED

To be continued.

Suffrcient number of hosts
for the exoeriment not
available fet.

To be continued.

To be continued.

To be continued.

To be continued.

8. Deterrnination of the 1951
most suitable prunlng
method and seasons for
husuttt

9. Growint of
under bush
conditions

lac hosts 1952-53
and crop

10. Collecting pests ofhost 1950

pests

11. Determination of the
various races, strains,
species, etc., of lac in-
sects, their perforrn-
ances, cross-infesta-
tlons, etc.
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Itstrt Cou-
MENCED

12. Influence of various 1952-53
environrnental condi-
tions on lac insects

13. Survey of lac enernies 1950
and their parasites

14. Cultriral and preven- 79+5
tive rnethods of control
of lac enenies

15. Bioto$,ical control 1942

APPENDIX | (Contd'.)

Pnocness Furunp woRK PRoPoSED

Both Rangeeni arld Kusmi crops To be continued.
( including insects ) at controlled
temperatures investigated. Tem-
perature seems to be the governing
factor for growth of insects, tem-
perature above 2O"-28"C. being op-
timum for best development.

Fiftv-seven samples of lac examined:
no new enemies found. Trvo new
Chalcidsrecorded. Various control
measures were tried against a mass
invasion ( unusual ) by Chrysopa sps.
trvo of which have been identi$ed.
Unknown enemy of lac insects were
Iound to be squirrels and some
birds. They are yet to be identified.

(i) Use of rvire-net baskets as brood To be continued
containers 

- 
Economics were stu-

died. Percentage of survival after
succeSsive seasons of use deter-
mined. Insects captured in'the
baskets counted. To prolong-the
life of wire-net baskets and to make
then more efficient and economi-
cal, bamboo.containers have been
devised.

(ii) (a) Mechanical control 
- 

Mass To be continued.
iovasion by ChrysoPa sought to be
stemmed by brushing, sweeping and
light trapping. The last did not
attract Chrysop a. (b) Insecticides-
D.D.T. and B.H.C. tried ( dusting
and spraying ).

(iii) Lac sticks and scraped lac dust- To be continued.
ed and sprayed with D.D.T. and-
B.H.C. Cooclusive results not Yet
obtained.

(i) Mass breeding of B. greeni on' To be continued.
alternative hosts continued. E.
zinhenello was tbe alternative host.
lVlaximum parasitization was 32'4

April. Max.
on the host (

July 1954.
ed by reason

cides being used in the vicinity for
want of adequate laboratory space.

(ii) Longevity rvas studied of l. To be continued.
tachardiae and P. testaceicollispndo-
parasites of 'F1. and
oI E. claripenni f E.
amabilis. The rota
hutraeriae, parasite oI Holaoaerd }ras
been successfully bred on its natural
and laboratory host Corcyra cePha-
tronica.

+
{

{
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ITEM

16. Ad.Eloc Research

II. h.rstrturr Pr-enrerror
( Neuxuu )

III. TnarnrNc .e,No Aovrsony
SBnvrcB

L Fur.roeurxrer.

1. Chernical constitutlon
of lac
(i) Butolic acid 1947

(ii) Synthesis of butolic 1954
acid

(iii) Salt fractions of shel- 7947
lac

(iv) Acidic fractions from 1953
hydrolysed shellac.

(v) Acicl fractions from 1954
hydrolysed soft lac

- resrn

(vi) Aldehydo-lactonic 1955
acid from Kusmi shelz
lac

APPENDIX | (Contd.)

Four hydiolysed products from Work on identification
mixed amides of butolic acid sepa- o{ the hydrolysed pro-
rated so far. Using paper partition ducts will be continued.
chromatography, the position of
-(OH) in butolic acid could be
determined.

Several intermediaries, e.g. ethyl .To be continued.
hydrogen adipate, n-octyl and
n-nor.yl bromides, etc., have been
prepared as a preliminary step to
synthesis.

Coostituent acids separated as zinp, To be continued.
Iead and barium salts, were further
studied. Further fractionation of
these gave several crystalline pro-
ducts.

Water-soluble and -insoluble liquid To be continued.
acids already separated were con-
verted into barium and sodium
salts and further fractionation
carried out. The end-product in
one case was found to -be butolic
acid. The rvater-soluble acid in-
dicated the presence of aldehydo-
Iactonic acid in it.

Six acid fractions were obtained. A To be continued.
portion of the acid fractions was
found to contain aldehydo-lactonic
group.

Hydrolysis with mild alkali for 24ttr. To be continued.
gave finally 3 acid fractions, giving
*Ve reaction for aldehyde.

Colr-
}[ENCED

PRoGRESS FurunE woRK pRoposED

Dalbergi,a lalifolia arid, D. lanceolaria
produced high class Rusmi lac.

Plantation maintainid as usual. To be continued.
Green manuring carried out. C.
saltiana cultivated to orovide alter-
native bosts flor B. grieni. Kusum
(> hhair seeds sown,

Sixteen persons were under training
in lac cultivation. 8 completed full
training, 3 part training. Technical
advice was grven to various States,
as well as to S.O.L.C. Practical
help rendered on behalf of S.O.L.C.
to States, produced good results
in M.P. to produce broodlac on
husun and. profitable use of spurious
husum in U.P. Specimens were
supplied to various parties.

CHEMICAL

t
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ITEM

(vii) Paper partition chro-
matography

Cou-
MENCED

2. Physico-chemical pro-
pertles of lac

(i) Osmotic pressure and 1954
molecular weight

(ii) Action of accelerators 795+
on shellac solutions

(iii) Specific heat of shel- 1938-40
lac again

19s4

(iv) Poly-mglecularity of 195+
poly-ester of 9:10
dihydroxy hexade-
cane 1: 16 dicarboxy-
lic acid

3. Standardization, grad-
lng and-analysis

(i) Non-volatile cold alco-
hol-insolubles in seed-
lac, shellac and bleach-
ed lac

(ii) Estimation of lead in
shellac

(iii) (a) Bleach index and
bleachability of
lac

Pnocnpss Furune woRK PRoPosED

1954 (a)+(l) Paper partition chromato- To be continued.
graphy of dihydroxy acids was car-
ried out with a view to application
of the results to separation of consti-
tueqts of shellac. (c) Chromato-
graphic separation of shellac and
rosin was attempted with promising
results.

APPENDIX | (Contil.)

An osmotic cell has been fabricated
to be used for the determination of
the molecular weights of the heat-
treated, partially polymerized sam-
ples of shellac.

Urea, phthalic acid, oxalic acid and
tartaric acid were used as accelera-
tors. Change in viscosity very
pronounced in the case of urea, oot
so in other cases.

A newly designed apparatus was used
to extend the measurement o{ sp.
heat up to 110'C. The data were
utilized to determine the latent heat
and the melting point of shellac.

Corresponding to a certain polymeric
level reached by thermal heating,
molecular weight distributions of
different species of poly-ester mole-
cules were determined.

To be continued.

Film properties of vat-
nishes from these solu-
tions are to be investi-
gated.

To be continued.

To be continued.

*
{

1954 The U.S. Association method was
improved by a modified procedure
of filtration, which in essence con-
sists in using 2 filter papers placed
one on top of another instead of one,
to filter the solution; the difference
in weight between the two filter
papers gives the measure of insolu;
bles.

1954 The proposed U.K. method was To be continued.
tested for its accuracy by melting
known proportions of lead ( 0.04-
0'1 per cent ) with shellac and de-
termining the Pb content.

7952 The recently developed method was To be continued.
imoroved in that the time of deter-
miiation could be reduced from 20
hr. to a little over t hr.: this coul<l
be accomplished by carrying odt
bleaching at 37.5':t1"C
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APPENDIX I (Contd..l

Pnoonrss Furunp woRr( pRoPosED

Attempts are to be made
to induce industrialists
to adopt this.

To be continued.

May be continued.

. Cou-
ITENCED

x

If. Appr-rBo

1. Varnlshes, lacquers &
paints
(i) Ageing properties of

shellac-linseed oil
Pt"t"

(ii) Shellac-based anti-cor-
rosive and anti-foul-
ing paints

2. Modification of lac and
its derivatives
(i) Shellac-rosin-glycerine

combination

(ii) Film properties of oil
varnishes from shel-
I ac - r o si n - gl y c eri n e
conbination, ester-
gum and Bedesol

. (iii) Inqorporation oI sili- 1954' cone resins id shellac-
spirit a"nd shellac
( aqueous ) varnishes.

3. Mouldtn$ compositions: 1946
Lac-dirnethyfof (D.U.)
uree 1aouldtn{l cornpo_
sitions

4. Miscellaneous uses of 1951
lac cernent for electric.
bulh caps

5. fmprovenrcnt in the
: rnanufacture of seedlac,
slrcIlac, bleacbed lac,
eta:

(i) Making of shellac by 1950
autoclave

1955 Bleach liquor To be continued.
ing H.T.H.
aqueous sodium carbonate, which
proved as good as that obtained by
chlorination of caustic soda solu-
tion.

1946 Surfaces indoors ( wooden or iron ) To be continued.
painted 7 years back are keeping
quite well. '

1953 ing .to mo<li- To be continued.
awaltrug sea-

purPoses ".

1953-54 Shellac-rosin-glycerine combination
was superior to ester-gum, but
somewhat inferior to Bedesol, as re-
gards water resistance and drying
propCrties.

Incorporation of ' both water-soluble
and -insoluble t5rpes o{ silicone resin

did not show any
water rqsistance.

,
Varipus investigations were carried
out to lding pro-
perties prepared
usrDg o ut success.

A nea.rly thermo-setting resin, as
good in performance as " bakelite "
could be formulated, Awaiting
tests in a fuctory:.

ght To be continued.
aVe
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(ii) Shellac (sheet ) mak- 1950
ing machine

(iii) Shellac from ammo- 1953
nia-lac

(iv) Making shellac and 195+
seedlac of low bleach

(v) Lac washing with 7954
proteolytic enzymes

(vi) Bleached lac; keeping 1953
gualitY

(vii) Yield of bleached lac 1953
{rom seedlac

(viii) Alternative bleaching 1955' agent ( sodium chlo-
rite )

(ix) Colour retention of 195+' bleached lac varnistres

(x) Decolourization of 1954
shellac

APPENDIX | (Canil.\

Pnocnrss

With an improved design of the
machine, trouble-free continuous
production at the rate of 1 sr. ( 2 lb.)
per 5 min. was possible.

Lac recoverCd from an ammoniacal
solution ditl not have satisfactory
properties.

A washing barrel was desilned.
Various chemicals, e,g. ammonia,
soda, bleaching Powder, sodiuh
sulphite, sodium hydroxide were
addedtowater. AdditionofNaOH
brought down the bleach number
retnarhably.

Experiments were started.

(a) Well-washed samples of hYPo-
chlorite bleached lac with A'V. less
than 70-72, and stored in bags, kePt
perfectly well for over 15 months.'Pretious workers obtained bleach-
ed lac with A.V. equal to 80
and upwards, which deteriorates
rapidly-.

(b) Ble
flakes i
slight
some period.

(c) Accelerated ageing ( by keeping
at 36"-39"C.) tests, carried on over
10 months, showed the samPles to
be keeping well all the time.

the aPproxi-
uble Portioo
er cent; what
2 Pei cent ) is

With a view to obtaining, if possible,
bleached lac of improved flow and
life, sodium chlorite was used-in-
stead of sodium hypochlorite as a
Slgashing agent. A.V. of the pro-
duct is high-

Ten per ceot ( dry ) sPirit solutions
kepf for 6 months reveal no signi-
ficant deterioration in colour or
otherwise except slight rise in A.V.

Decolourizing agents of indigenbis
manulacture were comPared with a
foreign one: only one Product was
somewhat comParable to a rePuted
German brand.

Furunr, woRK PRoPoSED

To be continued.

To be continued.

To be continued,

To be continued.

To be continued.

To be continued.

To be continued.

To be coatinued.

IrBu Cov-
If,ENCED

I

To be continubd.

Investigation will be ex-
tended to aqueous var-
nishes.

1
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IrBu Cottl-
MENCED

APPENDIX | (Contd..)

Pnocnpss

A samole received from outside and
claimed to have good properties was
examined and found to be inferior
to ordinary shellac in several res-
pects.'

Sticklac was ourchased from Dalton-
gunj and eiamined for percentage
yields of seedlac and shellac.

Enquiries were replied to, statistics
of consumption collected, Parti-
cipation in exhibitions helped pop-
ularization of lac.

Furune woRK PRoPosED

f

6. Ad hoc work
(i) Dewaxed decolourized 1954

Iac

(ii) Yield oI seedlac and
shellac from bazar
lac

III. Pnopecenor er.ro Punlr-
CITY

t.

t

APPENDIX II
List of Papers and Pamphlets Published or Communicated for Publication

during 1954-55

Indian Lac Research Institute. Bull. No. 83. A new method for the determination of
the bleach index of lac, by Y. SeNxaneNARAyANAN and P. K. Bosn (J. sci. industr.
Res., Vol. 13B, No. 7, 195+)
Ditto. Bull. No. 84. Dimorphism in lac insects, by P. S. Nncr (Ind,ian Forester,
August 1954)

3. Ditto Tech. Note No. 10. Moulding Powder from Jute stick dust, by P. K. Gnosn,
T. Bnowurx & P. K. Bosr (Communicated to the Press )

4. A note on the Separation from shellac of a new acid with aldehydic and lactonic
groups, byS. C. SBN Gupre (J. sci.induslr. Res., 1955, Vol. 14B, No.2, p.86)

5. Bionomics oI Serinatha augur Fabr., and its association with D. cingul,atus, by C. P.
Mernorru, (Proc. Ind,ian Sc. Cong. Assoc., Jan. 1955 )

6. Bionomics and Control of T. jaaanica, a pest on husum, by Menna & Kepun (Com-
municated to the Press )

7. Three unrecorded Coccids (including lac insect ) on grape vine, by B. P. Menne ( Com-
municated to the Press )

APPENDIX III
Statistics

Year
195+55
19s3-54
1952-53

of Sticklac

Baisahhi
6,00,000
+,26,500
9,29,000

Production in

Jethwi
45,500
15,500
29,000

India during

Kathi
2,29,000
1,61,000
1,56,000

1954-55 ( in

Aghani
1,58,000

51,000
38,500

maunds )

Total
10,33,000
6,54,000

11,52,500
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