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* INDIAN LAC RESEARCH

NAMKUM, RANCHI, BIHAR,

INSTTTUTE.

INDIA.

Annnal Report too, ISSS-SO.

ADMINISTRATIVE SECTION.

' General.-During the year under 
"*-riul, considerable activity both in the chemical and

entomolcgical sections is to be noticed. Several problems of trade usefulness n,ere under'-
laken and, a,s fa,r as possible, their solutions effectecl or advanced. The general activi6ies
of the fnsr"iiute followed the lines of prei,'ious years. Reporbs, research botes, papers and
bullebins lvere issued. 'Iouring wab' uudertaken when necessary and enquiries concerning
both lac culLivation ancl uranufac[ure rvere answcrcd.

A la,rge number of visitors lvere as usual shorvn round. the Estate and the Instibute,
. and T.:;ffiqJng carried oub dcmonsbraied to them.

d:J;ffiifor publications again showed au increase and the work of the fnstitute
norv:receives world-wide recognition, as insbanced by the numerous appreciative reviewg

"J.dau"a.i.. . -r "'

+f . The trnstitute took pri,rb in exhibitions specially in Patna where the work of the Institute
''try.dd"g.eatly appreciatecl. The exhibits rvere in general of an instructive nature, such a$

illusbrations of the ba:l effects of sboring lac boo long. The exhibibs includecl goocls

containing shellac and a number of rnouldings of different types prepared at Namkurn.

Roads and Buildings.-Work on the construction of the air-condibionecl roorir
u'as undertaken, but, due to various reasons the completion could not be effected during
the financial year. Tn'o nel garages, as approved by the Committee, were constructetl
clur:ing the year. General repairs to roads and buildings were also underbaken.

Power House.--A duplicate electric power plant and a new storage battery seb

u'cre insballetl.

Staff.-Mrs. Dorothy lHorris, M.sc., F.I.c., Direcbor of the Instiluie pi"oceecled on

leave prior to retirement {rom January, '1935,arid Mr. P. M., Glover; n.sc,, Eutomologisb

of tlre Insbibute acted as Director during the renrainder o[ bhe year.

Two temporary appointments as bypisb-clcrlis were made during the year in order to
cope lvilh the increased n'ork. In accordance with the decision of the Indian Lac Cess

Committee the services of the fibter, Sukra 'Iirkey were terminabed. Mr. J. C. Bose was

&ppointed as Assistant Mechanic during the year. Four Kamd€[rs were appointerl but
onb Kamclar (Syed Mohemma,d lyab) resigned his post. 

' 
Saheb Ali, Labour Supervisor,

u'as appointeci during the year under reviorv.

Medicn-t Aid,-Medioa,l aid wa,s rendered bo-rnernbers of the staffas usual.
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Staff Club.-A grant of Bs. 450 to the Club was continuecl n,hich resultecl in
various improvements of bhe Club in general.

Audit, -?he Institute accounts rvere auclitecl as trsual and the report satisfactory.

CHEMICAL SECTION.

Manufacture of lac.-The attention of the Insritnte was clrawn to the appea,rance on

the marl<et of a type of seetllac rvith a very light colour. Methods of lightening the colonr
of seedlacs by superficial bleaching were tried. A shcrt treatment with a rveak hypochiorite

solution, or treating rvith dilute sulphuric acid and permangaua,te of potash follou'ed by
washing with sodium. sulphite solution to remove the precipitatecl manganese dioxide, or
merely u'ashing with clilute sulphuric acicl vrere founcl to lighben the colour, In no case

was there any markecl improvement in bleachabi|i,ty. Sinrpie acicl treatment resulted
in a poor qualiiy bieached lac.

In the experimenial lac factory of the fnsbitute, several samples of shellac were pre-
pared, uncler varying condiiions, to improve the indigenous ntethoC of shellac manufacrture

and for providing authentic samples for invesligations at Namkum anil London.

l{umerous commercial samples of shellac were analysed rvith a vierv to gracle them on

the basis of their chemical and physical properties. These results are incorporated in trvo

pa,mphleis to be issqed shortly.

Analytical Methods.-Experiments \vere conducted. to decide on rvhebher a sample

of seecllac u'ould be suitable for bleaching. ft u'as found thab samples could be classified
as good, allowable and unsuitable according to bhe bleach required and final colour.

Suggeslions r,vere made to use N/100 iodine solution as a colour standard for guicling bhe

endpoint during addition qf bleaqh aud to adopt coarser grinding (10 mesh) in the prep&ra-
tion of the see,fiac sample. Several ofher irnporbant cletails of carrying out the test r"rere

also worked out.

While bleachecl lac b;z itself gives no fluorescence, the colouring matter in shellac
gives a marlcetl fluorescence whieh changes from orange-recl in the acicl region to pale
green irr. the alkaline. fb was found possible to accurately determine the acid value of
shellab in alcoholic solulion by observing ttris fluorescence change during titration. TIre
methocl is more a,ccurate on using B-naphthol as a fluorescent indicator.

Plasticisers.-Compafibitity of various plasbicisers rvith sheilac was e-ramined ancl

results are being published in Technical Paper No. 9 of the London Shellac Research Bureau.
Tensile sbrength tests are considerably affected by varying degrees of solvent retention
unless the films &re very thin, in 'which case it is difficult to hanclle thern during the tests.
Preparabion of fiLns by flowing molfen compositions is being tried. Optimum aclditions of
plasticiser and accelerabbr are being rvorked out. The fiims exposed to weathering tests
in the open are giving interesbing results.

Heat Curing of lac.-Heat curing of lac in the presence of ammonium salbs and urea

clerivatives was studied and the rgsults incorporatecl in the 2nd, edition of Bulletin No. 14.
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Sheliac mouldings.-Shellac mouldings prepared uuder a variety of conditions an'd
with differenb flllers were examined for strength, heat, resistance anil moisbure resisbance.'
Thelackofglossretentionduetofibrousfi]lerswass0udied.

Film studies.-Prelirninary experiments were cairied out on the determination.of
contact angles which shellac films make lvibh water with a view 'to determine the
orientabion of hydroxy groups in shellac varnish films. This is expected to give some clue.
to the proCuction of water-resistant films.

A study of the cold hardening of shellac in acetone solution.-ft has been
rccognised tlrat solvenbs fol shellac tend to act as retarders of polymei'isation. Nevcrthcless
it has been observed that if a solution of shellac in alcohol is fairly concenbrated, z. e., n,itli
more than 301 shellac, then aclclition of an acceleraior, e.: g. urca, will result in an appreciable
increase in viscosity and may even result in the solubion 'gelling'; This effect is very much
more marked in the case of water-free solvents such as acetone and mesityl oxide. With
solubion of these latter solvenbs a small aCrlition of urea will cause ,gelling' in a few
minutes.

A siudy of the opbimum concenbration of urea requirecl to give the maximunr
polyrnerisation rvas made. It was found that the curve obtainecl by plobting the time
required for 'gelling' ab room temperature against the concentrabion of urea on the shellac
present reached a minirnum about 7-8f urea. Ib is siggificant thab _this concgntrat_ion is
approximately the amounb of urea required to neutralise the free shellac asicls. Although.
'gelling' occurs in a few minubes 'lvith the optirnum addition of urea the maxlrnum
insolubiliby of the shellac is not reacheC. until aboub 4 clays. In the early stages of the
change ihe gel is thixotropic. :.

During the clifferent stages of reaction wibh urea it hari been observecl that a poltion
of the lac in solution allvays remains unpoly.merised, irrespective of the time allowed for-
the reaetion. . This unpolymerisecl portion could be easily exbragbeil with acetone leaving
the hard polymerised portion as &n insoluble residue. The extract .r,vas founcl to have
properties sinrilar to the ether-soluble portion of shellac. It was always found that
never rnore than about 70/.of the shellac was polyrnerised by treatment with urea. This
polymerisgd lac could be rcadily brought to a soluble state -by boiling in .vyater. 

. 'Ihe
two poriions lyere separated and analysecl and the rJata compared with the results obtained
for pure and ebher-soluble resins obtaineil by direct .exbractiou of shellac rvith ether:
and toluene. 'Ihe close resemblance o? all the properties of these components shorved thatl
this method could be u[iliserl for preparing por. Iac resin. ll'he pricess can also serve
as a, ncw means for separating shellac constitueuts . 

.:

'Ihe properties of this form of pure lac resin are interesting. The resin is light browrr
in colour and is of a lorver colour index than its parent shellac. It is reailily soluble in
alcohol and a sample stored for 1! years sho,,vecl no loss in solubiliby oor urry.ch"Qe in
viscosity. The air dried varnish films on metals lack in adhesion and elasticity, but theso
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pioper[ies are very much improved by baking for a shorb time. On eopper the vamish

coating shorvs no'greening' or other defects even after prolonged baking.

Condensation of shellad. with organic acids.-Condensation of shellac rvith certain

organic acids, e. g. maleic, malic, citric, oxalic, phthalic acidsetc. in presence_of solvents

and non-solvents have been found to give iurproved properties as regards gloss, ailhesion,

elasticity, lr.ater resisbance etc. to the shellac film on metals antl glass. In a typical case,

incorporation of. 0.5-5/, of maleie acid in shellac varnish under proper conditions gave a,

proclucL *'hich completely prevented the'greening' effect on copper on baking and at the

same tiine possesseil gocl gloss, adhesioir, and flexibiliby. jlire-improvcd properbies in gloss,

adhesion, elasbicity etc , were also note',l on otirer mebal sheebs like brass, aluminium and

tin,

fhe process $i&s used to prep&re improved coloureil lacquers for liu foil. Various

synthetic dyes of heat resistant type lvere added to tire rnaleic-acid-trcated varnishes anJ

films prepared on tin foit. After baking the coatings were rvaber resisbant and had good

adhesion and elasticity,

The possibility of increasing the elasticity of these irnproved varuishes by adcling

sditable plasiicisers was invesbigated. Ib rvas observed thaL addition of eastor oil,

glycolphthalabe etc,, up to 5/o increasecl the elasticity rvithout affecbing the obher properties.

Addition of more bhan 5/o of castor oil had a darkening effecb, especially on copper'

Factors which affect the keeping quality of bleached lac.-stored bleached lac

becomes insoluble in alcohol rapidly, bhe period of useful life varyiug from a few days to

a few years. The 'life under heat' of the bleached lac also comes clorvn u'ith age. Some of

the factors which aff'ect the keeping quality of bleached lac have been s.buclied, the resulbs

of which ai'e summarised below :-
- t. The life at 140"C of freshly prepiued bleached lac (varying trebwe'en 4 antl 30

ininutes) gives a fair itlea of its keeping qualiby'

g. Heat-treated or acicl-treated seed lacs give bleached la,cs of po:r keeping qrrality.

g. Higher concentratious of soda used for dissolving lac give bleached lacs of better

keeping cluality but of poorer colour.

4. Rapicl adclition of bleach or its addibion in one 1ol gives a bleached produob with

poor ,life'. Subsecluent alkali=treatment by allorving the bleached lac to remain for sometime

in the alkaline solution before precipitation mibigatg to some extent tlre harrn done by rapid

adclition; but the colour of the resulbing bleached lac would be poorer'

b. Precipitation on the slightly alkaiine side aln,ays gives a prcduct witlr long life

but, if definitely alkaline, a certain amount of loss in the yield is incurred. Precipitating

on the acid side girr.* u product with comparabively poor life'

6. Wlien precipitatetl with aeetic acid bleashecl lac appears to have longer 'Iife' than

when precipitate'l with mineral aeid,
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7. fhe presence of rvax.has liible influence on the keeping qualiiy of bleachecl lac.

8. fn a majority of cases bleached lacs containing relabively high chlorine couteni are
the ones which become insoluble early. 'While it:is desirable'to avoid high chlorinatio.n due

to over-bleaching, under-bleaching is not a sure remedy for extending the life of bleached

lac.

9. With eacli addiLional l'ashing wiih boiling water the iife under heat of bleached
lac and its colour come dorvn on account of the longer duration of heat-treatment, Cold
water washing retains bolh the colour and the life of the bleached lac betier

Factors which affeit the bleaching of seed lac.-The study of the bleachabiliby of
various types of seed lacs of known origiu rvas uud.ertaken in co-operation rvith the U. S.

Shellac Research Bureau. The results arrived at in both places are incorporatcd in a paper
(io be published) entitled, 'Factors which affecb the bleaching of seeC lac.' The follorving are

the import:lnt conclusions rvhich have been drawn from the above study.

1. Tlie quantity of bleach consurned by seed lac is in general dependent upon thc
nitrogen coutent, especially that of the socla extract.

2. Next in orcler, the colour inclex of soel lac is a fair inclication of its bleaching
clualiiy. This generalisation includes 

. 
Burma and Siarn seed lacs rl.hich are nofable

exceptions to conclusion No. (1). . :

3. l'he greater the proportion of resin to insecb re.rnains, the better rvill be the
Lleaching qualiiy of sectl lac. On this basis and also from cxpelimental eviclence kusum
and khair seed laes fall into the best bleaching grades, while palas ancl ber form the poor
bleacliing grades.

, 4' When stored. as seecl lac age has no influence on its bleaching quality, ',vhile storing
as s[ick lac, especially under blocky eonditions brings dorvn the bleaching qualiiy.

5. Therc is no relafionship bets-een hot alcohol insolubles and bleachability; ncibher.
does an;r r:elationship appear to exist betlveer,r hot acelone insolubles and blea,cjiability.
But the hot acelone insolubles bear a goocl relation to the tobal age of lac.

. 6. !'inely ground seed lacs consume more bleach than coarsely grouud ones.

7. Tho higher the concentration of soda; the higher the ternperature ancl longer the
period employed in clis.solving, the greater will be the quantity of bleach consumecl.

8. Bleaching solutions of high alkalinity increase the quantity of bleach required,
especially of poor quality seed lacs.

9. . Bleaeliecl lacs (especially those sarnplbs ivhich I'rave been hydrolysed or exposed to
the acfion of alkali during bleaching) darken when exposed to ultra-violeb light.

The action of the chlorine-bleach on the tesin constituents of lac.-As a res'.rlt of
bleaching, chemical changes are brought about, in the resin consbituents of lac. These
changes have been follorved by deterrnining the various analybical constanbs of lac at
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different stages and conclitions of bleaching. The following are the conclusions drawn from
the above sbudy.

1. Bleaching is accompaniecl by an iucrease in the acid value, saponification value and

2. The chlorine conLent increases steaclily as bleaching proceeds, while the iodine value
decreases rapidly in the beginning and then tends to attain a minimum

' 3. The chemical changes are brought about in the resin consbituents almost imrncdiately
after the acldition of bleach ; but the changes in the colouring matter, albhough proceeding
sirnulbaneotnly, talie some time to manifest themselves. The bleach acts on the colouring
matter better at higher tempeiabures than at low temperatures.

4. When bleachecl lac is allowed to remain in solution after the consumption of all the
availal:le chlorine the following changes take place, the extent of these changes depending
upon the duration of action, th9 tgmperature and tlie alkalinity of the medium.

(o) The chlorine cont,enb decreases, unsaturation increases and the colour of the
bleached lac tends to return.

(b) The acid value incrcases and the es0er value decreases due to hydrolysis.

(c) The (apparent) saponification value also decreases.

Bleaching of shellac varnish with oxalic acid.-The siight bleaching acbion which
oxalic asid has on shellac varnish has been attribu0ed by the Lond.on workers to the removal
of the colouring matter by oxalic acid in the form of a white precipitate. Experiments
done in this Insbitube show thab calcium and iron are responsible for the darkeuing of
shellae varnishes and their removal by oxalic acid is responsible for the lightening of colour.
The concluctivity minimum noticed. by London workers when oxalic acid is aclded to shellas
varnish is due to the removal of the ionisable salts of calciurn and (ferric) iron with shellac
acids in bhe form of insoluble calcium oxalate and weakly ionised ferrous oxalate respecbively.
These results will appear incorporatecl in Technical Paper No. 7 of the London Shellae
Research Bureau.

Enquiries and'ad hoc' experiments.-In response to a request from the Arnerican
Shellac Research Bureau lead salt of lac dye was prepared in quantiry and supplied.

- Experiments were sbarbetl on rvater-proofing cotton anil jute fabrics as requested by the
Army Department in Inclia.

Several rosins available in the market were tested. for iodine value to trace the exis-
tence of any brancl with a very low value which, ib is allcged, is being used by certain
ma,nufacturers. If true, addition of such rosin cannot be correctly estimated by iodine value
alonc but so far no evidence could be obtaiueil of its availability or use.

Shellac dental plabe compositions, one with a high shock resistance and anobher wibh a

slow setting-time were lvanted ancl t,wo types were prepared and sent.
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Meteorological Report.-{he sunmary of weab,her conclibions is graphically repre-
sented in the accompanying pa,ges.

1. The summer $/&s very Bevere as in last year.

Average Max.
'.;emperatUre.

Hours of sun-
shine per day. Rainfall.

1.0'

Nil

April

Muy

94.2"F

106.2"I-

9.3

r 0.3

2. The monsoon rzr,infall (June to Septernber) \I'as much belor.r' normal at BB.2B
inches. 'Xhe total rainfall for the year wa,s as low as 37.0G inches.

3. The cold weather was marked by unusually clear skies . ancl loni rainfall ancl
humiditv.

4. The wind velocity rvas the highest in May and June as usual.

5. The distribution of rainfall w&s as follows :-
{p1!lMay June July Aog. Sept. Oct. Nov. Dec.

1935
1.0

DEPARTMENT OF ENTOMOLOGY.
l. General.

The Departmenb supplied advice as regarcls lae cultivation, and identifiecl and reco'r-
mended controls against insect enemies of lac and of the host trees on which ib is grown.

Dates of swarming were fordcasted and brood lac wa,s arrangeil arid despatchecl to
eultivators on requesb.

Exhibits were a,rr&ngecl ancl'demonstrations of the ryork of ilre Institute .n,ere gi'en
at the following exhibitions.

1. The Bihar ancl Orissa Provincial Exhibition.
2, The Ranchi Mela.

A large number of visitors were shown rounil the Departrnent. 'Ihe Entornologist gave
lantern lectures on lac cultivation and on the lyork of the Inclian Lac Research Institute atthe Bihar and Orissa Provincial Exhibition ancl at the Raj Knruar College, Raipur,
Cenfral Provinces.

Kamdars.-During the year a scheme has been put into operabion s'hereby a nurnberof l<amclars, 'i.e', Lravelling teachers, 'will undergo intensive training at Namiurn. When
trained they $'ill be sent out on tour in the lac growing districts demonstrating to 6re
villagers and cultivators the results of immediate practicai importance obtained by 6he
Entomological Department. 'Ihese resulbs &re mainly irnproved culLivation rnethods,
particularly, pruning arrd croppins methods, ancl also simple meilrqcs of insect pest
control, etc,

iffi. tr'eb. Mar..

l'29 0'36 t.t8 irr.



Training of four kamdars .was startecl in Deeember 1985. The kamclars &re picking

up tire work u,e11. A numbgr of practice and experimenta,l demonstrations, rnainly of

pr.rr]iljg' anil infection rnethods, have been given. The majority of these hat'e so frr'r been

giu"o in Forest Deparlment lac plantations. Ib has been very gratifying to note that

"ill*g.r* 
ca,me and rvatchecl some of these demonstrabions and $'ere sufficiently interestecl

to ask to examine the pruning instrumenls used and even to be allolved to use them.

Tlie scheme is ab .r,he mornenb only in the experirnental sbage and it is intendecl in the

first place thab the four kamdars, at present undergoing training, shall confine their attenbions

to tlre rnajor lac grorving ar:ea,i,.e. chota Nagpur. should the scheme pro\re a, success it is

lroped to increase the number of kamdars ancl to extend ihe scheme to inclqcle obher lac

proclucing clistlicts, at a later date.

The follou,ing l-orest l)epartment piantations rvere visibed cluring t'he year. Pel$'al

ancl Horhap in the Ranchi district, Mako at Latehar and Kundri at Daltonganj in the

Palamau clistricb, ancl Bichagubu near Chaibassa in Singhbhum'

A short arbicle on Lac Cultivabion ancl tbe rvork of the Indian Lac Research Institube

entitlecl 'The Shellac luclusiry' 'rras pUblislrecl in 'The New R'evierv" Yol' II No' 11'

Novernber I935,

A seconcl edition, wit6 various amenclation ancl adclitions, of 'Lac anil bhe Lrc Research

InStitrlte' rvas published cluring the year, the tirst edition having been enbirely exhausted'

It. Plantatio.n.

D'ring the year, it .n,as decided to combine the Entomological and Biochemical

Deparbmenl's planbations ancl to place the plantation as a whole under the charge of the

Eniomologist' The amalgamation took place in June 1935'

The plantation is in excellent condition ancl the hosts are exbremely healbhy. Butea

ft.onitrosa leatas; ancl Bcltleiclr.et'a tri'jwgo (I(usurn) are still too smali for the cotnmercial

'proao.rioo'of lac. Most of the lac procuced in the planbation is requirecl by the rnstit'ute

ior ttre regular entourological examinations and caging, and for breeding preclator larvae

to be usecl as hosls in the oviposifion cages' l-urbher lac a1so, is required for use in the

experimental factory attached to the histibute'

l)rrri'cr ilre vear 2g maunds of broocl were purchirsed for rise in the plantation, antl
uvrruD J '

from this brood 6.t mauncls of scrapecl lac rvere sent to lh_e 
-Instilu|e 

Factory. 'l'he yislll

from the plailtation r.r,as utiliseci in part as explainecl in the previous palagraph for

enLomological rescarch lvorli; of the remaincler 'i maunds of brood lac rrere supplied for

.rr" .ls.rn"h*re, and 22,1. mauncls of Scraped lac rvere senb to the Insbibut'e Fa:tor5''

Tlie Institute also ar:rangeil t'he purcbase of 26| rnaunds of brootl 1ac for various

cultivatcrs rvho lvi.ote iu recluesting for brooil lac to be arranged for them'

Experimental iiglit pruning o! z. Jwjwbo (Ber) cluring the Baisakhi cl'op-was a'gz-'in

"up.oi"i 
cluring tL'e gaisattni 1934-35 crop' Of each' Ber ancl grafted Ber' 74 and 12

r.rerechosenbobhlortreatmentaudascorrtrol.Thatthistreatrnentisbeneficialisclear
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flom Table I in which the yields from the conbiol and experimental trees are recorded.
This experiment will again be repeated during the Baisakhi 1935-36 ei.op, as the yieids
frorn both experimental ancl control trees &re poor, as also are the scrapecl lac yields,

'IABLE I.
Yields fi'orn Control, and, enytet",inzental Ber trees. Bai,sakld, crop lgT[-55.

Seers. Seers. Chtks.

7& Ber Experirnental l" 1r+

1+

I
0

o

0.

0

4t

8

oi

experimental

control '...
I

fn January 1936, 52 kusum trees growing gregariously at a village called L*t Ratu
lrere rented. They were infected, unpruned, for tho Jethwi lg36 crop with 11 maunds
of kusum x khair brood ; of this 4 mds. was from Namkum and 7 mds. from the Forest
Department plantabion Pelwal. The resulting brooC rvill l.re uiilisecl for the infection of
khair in July 1936. The 6rees are being utilisecl in connection with the biological control
worl<. ,They have also been used for the instruction of the fnstitute kamclars. This area
has caused a certain amount of trouble as the villagers have bee.n difficult and stole some
of the lac, however steps have been taken to prevent this recurring and the resul0s a,ppea,r
to be satisfactory.

The results ob[ainecl from the experimentai infections in the planbation, again shorv gro
value of cross sbrains in producing good yields and healthy iac.

Important data obtainetl were tlie following. Infection of l<usurn brootL on obSer
host than kusum, for the Jethwi crop is likely to result iu complete failure. Of parbicular
interest during the Katki crop \ra,s bhe excellent yielcl obtained by bhe infecbion of khair
I'ibh palas brood; Ber brood on khair allhough sa[isfactory did not yield anybhing like
so good a result, this is at variance uich last year's results lvhere BerxKhair proved a
bctter cross. The impoltance of this lies in the fact tlrat khair, previously recornmendecl
only as an Aghani hosb, can also be used as a Katl<i host, when kusum brood is not available
to infect it for the Aghani erop. rt is sbill to be considered as an Aghani rather th.an a
Katki host, proviclecl kusum brood is available. As in previous years all infections on
Ghont, Zizyytltus Xyloltyra proved a cornplete failure.

As regards the Aghani crop bhe cross kusurn x khair mainbained its repuLation for a
high quality lac and a satisfactory yield. Points of .special inter.est were an excellent
c'rop obtained frorn the infection of. Da,tberg,ia lamceoiari,a with kusum broocl, being uhc

74 Ber Control

12 grafted Ber

12 graftecl Ber

3

4

I
rb

Iz
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first time that such a crop has been obbained, albhough repeatecl infections of tlris host

lrave been carried out. Obher satisfactory infections were kusum on Dal'bergi'a latdfoli'a'

sn Atbi,azia Lwci,da.and. to a much less exbent on Owgein'ia dalbet'gi'oid,es.

During the Baisakhi crop infections of particular interest r,vere Palas x Owgeimi,a

dalbergi,aictes which give a gooel yielil as also Palasx AlbizziaLwci,d,a and PalasxFlemingi,a
c0mgesta"

The Datbergrio sps. are not suitable hosts for use during 6he Baisakhi crop.

'Ihe following hosts have given poor results or have been failures throughoub the year.

Zi,zyphws Xylopyru, Anona slwam,osa, Grewia laeaiguta, F'icws sps., Dalbergia s'issoo,

Al,bi,azi,a, sti,pwlata, Kyd,i,a culycina.

m. Pesto of Host Trees.

The plantation as a whole has been singularly free from hosf-tree pests throughout

the year. The following only have occurred on a scale necessitating the taking of control
measures.

1. Aspidiotus orientalis, Newst. (Coccicl,ae).-In previous years bhis Cocci,d, has
treen a serious pesb, the severity of attack has however been climinishing from year to year"
This appears to be partly due to rigorous control me&sures and parbly d.ue lo a gradual

development <lf immuniiy by the hosts atbacked.

A slight attaak rva,s observed in October 193i, the host affecteC was Zizyph,ws Jwjwba
(Ber). Spraying wa,s not necessary and affected shoobs were cub ancl burnt.

2, Tessaratoma javanica, Thumb (Pantatomid,ae)._A.dulbs of this species were
observed in August ancl September 1935 sucking the sap of the shoots ot. Schleich,era tri,Xuga
(Kusum). .The attack was not very serious, hancl collecting lvas used as control and founil
to be very sabisfactory, as it is not <lifficult to hand pick 1001 of so big an iusect on trees
of fairly srnall size.

3. Termites.-White ant attack 'was observetl in the plantation in October and the
trvo follon'ing months. Fumigation of Termitaria and. removal of the tunnels from affectetl
trees was ubilised. as control. Systemabic furnigabion of Terrnitaria has successfully kept
Termite damage under control.

'Io discover whether ib would be possiblo to deter'Iermites from attacking trees a
number of experimenbs were strtbed, the trees being banileil near the base of the trunk rvith
clobh bands soakecl in tar, oil etc. and also wibh grease bands of a propr-ietory procluct macle
by the Imperial Chemical Industries. It is too early yeb to forrn any conclusions.

ry. Bionomics of L. lacca

1. Parthenogenesis.-The strain from which males have been eliminated in each
successive generation, a,ncl 'rvhich was initiated during the Katki crop in 1929, is siill
continuing to develop satisfacborily. The 13bh asexually produced generation is developing
normally and will mature in July 1936. The average fertility per female in the llth and
12th generations were 330'6 aurl 559'5 respectiveiy. L. Lacca may therefore be described as

Deuterotokous, unfertilisetl females giving risg to a progeny of both maies qqd fe4-ales'
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2. Fertiiity.-Tabie Ii sumiriarises bhe average ferbility per feuraie in various strains
throughout the year.

TABLE II.
Aaerage number" of eggs lai,rl per female: Apr'il let 1935 March-9lst 1936.

Berserur 1934-35. Kerrr 1935. Acsexr 1935-36.

Strain.

Palas x
Palas .,.

Pirlas x
Ber

Ber x Ber:

AverageNo.
eggs laicl

per female,

482.2

453.7

388.6

Strain.

Palas X
Palas ...

Palas x
Khair...

Ber x Ber

Ber x
Khair...

Ber x
Palas ...

Average No.
eggs laicl

per female.
Strain.

Kusumx
Kusum ...

Kusum x
.Khair
Kusum x
D. Latifolitr,

Kusu n x
D.la,nceo-
laria,

Average No.
eggs laicl

per female.

Kusum x
Kusum... 2iJ2.O

319'0

49L-7

313.3

L57.0

5L4.6

376.3

538.1

n2'3

3. Selection.--The mixed rsd and yellow strain has been further breil and selected

during the year, it-has nob however been possible to isolate,a pure 5zellow strain.

4, Mortality.--The mortali[y among the various strains of L. l,ucca is given in
Table III, the uumber of cells surviving at the end of the crop being recorded as a

percentage of the original settlement, mortality from all c&uses is therefore included.

TABLE III.
ntulii'y tl,ue lo all causes 'in aari,ous strd,'ins, Apri,L lst 1935*

Mwrch 31st, 1936.

Bersersi 193+35. JETEwi 1935, Ke.rrf 1935, A6ueivi i9eil36,

I\[ortality. Strain. Mortality. Sbrain.

Palas x
PalaS

Pala,s x
Ber

Ber x Ber

Pa,las x
Palas

Palas x
Khair

Ber x Ber: ...

Ber x Khair

Ber x Palas

Kusum x
Kusum

Kusum x
Khair

58.5y.

ffi'3%

68.r%

67.7%

ffi'5%

88.3%

78'S%

5. Forecast of emergenss.--I{indi, Rengali ancl Oriya translations of the paper on

this subject were issued during the year.



(12)
V, Insect Enemies.

A. pnnn-s,roR ENEMTES.

f. iitrbiemma anrabilis, Moore. (Noctuid,ae).-Previous wori< on Ii. am,ab.iti,"s has
been furbher confirmed. Tfand pickirg of the larvae and pupae from the lac crop ,lvas

again tested as a control against E. amabi,li,s at the Pelwal plantation. Results obtained were
promising. This control would however be impcssible in any bub extremely surall &reas. '. -:':

2,Holcocerapulverea,Meyr.(BIastobasi,d,a").-Afewcagesonlyforlongevityantl
life history were started to eonfirm previous results, which have already been published, as
stated in lasb year's annual report.

The usual routine exaurinations and regular caging of lac samples were continuecl for
both'predators. lfhese are imporbant as they form a basis for the esbimation of control
lneasures and for comparision of damage in obher &reas, they also act as a control in flre
experimental work on the reduction of insect enemy damage, by biological urethoils.

3. Eublemma scitula, Ramb, (Noctwidae).-this species was not observed during
the year.

4. Ephestia sp. (Pgral,id,ae),-Ephesti,o sp. wa,s not observed cluring the periocl ooau"
feporE.

t
iJ, Penlsrrr ENnuins,

The following pafasites have been bred from Z, l,aeca durine the year:* '-.--"

Eupelmidae.
E wgt el,rnw s ta ch ar d,'i, ae, Ho w .

Encyrtidae.
Tuchard,i,aeplm gus tachard,i,ae, How.
Taclr,urd,i,aelphagus tachard,,iae,Yar somerui,ili,, Mahd. ' '

Pareclrtlr,t'od,rg imus claa'icorn'is, Cam,
E r en cy rtws rI ewi,tzi,, Mahcl.

Aphelinidae.
C occophagws tscluirch,i,,i, Mahd.
Mari,itta"xorrnrrir,;";. 

-'.

Eulophidae
T et rast'ichws pwrpwl'ews, Cam.

Dr. Ch. FerriEre of the Imperial Inrtitufe of Entomology has now published a detailed -';-.
paper* on the parasites of L, Iacca, in whieh considerable use has been made of material
sent to the frnperial Bureau by this fnstitute. Dr. Ferridre includes in his peper also the
following species, so far not recorded ab Namkum, they are recorded as having been brecl
from lae, host unknown, except A. hautefeull,rl recorded as a para.site of lac. All are from
Bangalore,

* BuU. $rrt. Res. Vol. XXVI, Part III, Sept. 198d.
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Encyrtidae.

Atr ogtates lwwtefewillti. Mahd.
Am'icetus d,od,om-ia, sp. nov.
Proleay,ocerws J'wlgoridns, sp. nov.

During the year a furthet paper was published on the parasites of lac, Institute
lJulletin No.22, adding a further year's evidence to bhat given in Bulletin No. 21.

The conclusions given in Bulletin 2I are confirmed. D,.rring the 7 years uncler review
the average percentage parasitism rvas 4'8f and 6he average maximum only g.g"fibased on
examination of over 550,000 eells in over 5,000" of lac.

'Iable Vl.records the average monthly percentage damage by parasites during ihe 12
mouths under review.

Monthty percentase ,"::;\i i*or;,tn, to the rac crops.
Aprdl Lst, 1935 to March 31st, 1936.

Bersaxsl. Jnrswr. Kerrr. AcsaNt.
Month antl

year. o. of cells
L. lacca,

oxamined.

Mrz

4694

3719

1835

rzss

8026

6625

8907

M73

6753

'/"-Par7'
sltlsed.

70,r%

t2.3%

s'r%

B'3%

o'o%

o'o%

0.0%

5.5%

r2.7%

14.8%

No. of cells
L. lacca,

examined.

2097

zL{I

l%i5

lozL

t%l
2+15

'l para-
sitisecl.

2'3%

5.0%

5'7%

6'7%

0'o%

o'6y"

No, of cells
L. lacca

examined..

6418

14508

11515

6403

%para-
sitised,

April1935

May 1935

June 1935

July 1935

August 1935 ...

September 1935

October 1935 ...

November 1935

December 1935

January 1936...

I'ebruary 1936

March 1936

o','0%

3'7%

4'1%

5'8%

32tL

m45

4657

wn
1663

?an

3569

2A27

2849

o,.oz

o's%

5'e%

3'3%

6'4%

3'47?

6.3%

5'5%

3.4%



( 14) 
_

Eupelm.ts tachardiae, How. (Ewytelnrid,ae)-This species is in primary funcbion d,

parasite of L, Iacca, it occurs also as a hyperparasite of [he late larva within the cocoon of
M'icrobrucon greemi and Apanteles tclclmrd,'iae. It has also been diieovered hyperparasitic
on two primary parasites of lac Tacluardliaeythagus tachard,'iq,e and Erencyrtws cleuti,tzi,,

Finally it has beeu bred from the caleareous tubes of the Cercopid,, Machaet ota plani,ti,ae.

During the year two letters were publislied by Mahdihassan in Current Science ,-
clisputing our claim tftab E. taclmrd'iae is parasilic on L. lacca and. hyperparasitic on
M, greeni, and claiming that it actually is parasibic on E. um,abi,I,is, based on a single
observation.

Replies rvere published in Current Science giving records of E. taclmrdzoe observed

as a parasite of L. lacca and, detailed life history data cf E. tac"lmrd,iae bred. in the
laboratory as a hyperparasite of M. green'i over a considerable period. ft must also pointed
oub that although during the last eight years many miles of lac encrusbation and many
thousands of E. (Lnxabi'ltis larvae have been examined, in no single instance has Z. tach,ard,,iae

been observed parasitic on E. amabi,l'is.

VI. Control Meaeures.

Control measures fall into two classes.. Arbificial control and Natural or Biological
control.

A. Antrrtcter, coNTRoL.

A paper has been submitted for publication entitled 'Some simple methods of reducinE
the damage clone by insect enemies to the lac crops', ib rvill be published as an Institute
Bulletin, and will be translated into Hindi, Bengali and Oriya.

fhe daurage to the lac crops by insect enemies is estirnabed at approximately 30 to 401
of the lac cells, the control meErsures recommencled are all extremely simple and cost
nothing more tltan tlie labour involvecl. They nay be described as controls by cultural
practice, their wide adoption would go along way towards thc cutting down of insect
damage to a minimum, and woulcl aid considerably in the production of lac of a superior
quatity. They are described in detail in the above Bulletin.

B. Bror,ocicAr, coNfRoL.

Biological control consists of keeping enemy insects in check by means of their ou,n
natural enemies. A nurnber of indigenous enemies of E. amab,ilis and l/. Stult)erea are
under investigation, of these the most promising is M'icv'obracom gr"een,i parasitic on the
larva of E. amubi'Li's. 'Ihese indigenous species are already controlling agents in the field --:-
but are unable uniler present conditions to keep the damage done by the predators at arr

econornic level. Research aims at increasing the value of these species, in control.

Microbracon hebetor is an inbroduced species parasitic on both E, amab,il|s und.
Ir,pu"lael.ealar'vaeandisslrowinggreatpromise.

1. Microbracon greeni, Ashm'-I)uting the yea,r spccimens of Microbt""ctcop,

tach,ard,'iae, Cam, sent to the Imperial Bureau of Entomology for coufirmation of identification
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lvere receivecl after determination by Dr. Ch. Ferribre as Xf,icq"obracon greem,i Ashm. syn.
Xli,crobracon (Bracon) tacltar"cl''iae, Cam, This species .will therefore be referred to as
lL g,reeni, in future.

In lasb ye&r's reporb it was recorded that one, two an1 three pair oviposibion cages had
been sbarbed, bub that resul[s from them haC. been inconclusive. During the year 0-20
eggs lr/ere laid per month in single pair cages, 7-14-I eggs were laid in two pair cages, ancl
44-215 eggs were laitl - in three pair ca,ges per month. One ancl trvo pair cages lyere
therefore discontinued as frorn December 1935, and two further three pair cages lvere
started.. The eggs laid were transferrecl in all cases to capsules for development. The
percentage of arlulLs obtained from eggs thus treated was between B2l and, 6Bf ancl
averaged 49.5%.

fn Ilebruary 1936 a number of large mass breeding cages were startecl containing
roughly 12-15 pairs of aclults. Oviposition in these cages was satisfacbory. Du"ing
February the average number of eggs laid per host was 4, and in March 5. X'"om eg.gs
caged in February the percentage of adulbs was not recorded, from March caged eggs b6"/
adults were brecl of which 23if werc males.

It was found that the nurnber of larvae which spin cocoons could be raised to g2l
by placing larvae about to spin in sub-comparbmental pith or wood combs. Individuai
cells, being about 0'25" square, provided the mechanical support neecled by the larvae to aid
them in spinning. This technique wa,s found to reduce larval mortalify appreciably, as
many of the larvae which fail to spin cocoons fail to develop into adults.

The average percentage parasitism for the period under review lvas l3.lf, compared
with 10 81 andT'I}"/. in the trvo previous yea,rs. Parasibisrn in the Baisakhi and Jebhwi
crops was very lon', parasibism was however higher than in previous years in the Katki
and Aghani crops. In the iatter particularl;', lvhere a maxirnum of. 60 0l was observed in
the month of December 1935.

Results indicate promise of increasecl con[ro] by liberation of laboratory bred adults
at clitical periods during the year. Ib is hoped to carry this work to a final conclusion
cluring the coming year.

2. Apanteles tachardiae, Cam,.-This species is an impor[ant endoparasite of
H. puluet'ea. Attempts to get A.tachq,rd''icue to oviposit in the laboraiory ru"ru rot'successful.
A technique however has been evolved which it. is hopecl will yield results in the near fijt're.

The average percentage parasitism for the 12 months under revielv was 6.6f compar.ed
wibh 3'31 and 4'7/. in the two previous years. Parasibism in the Katki and Aghani crops
rvas very low' The Aghani crop has in previous years shown a high H. ytulaereo" moriality
due to 1' tacllard'iae. 'I'he maximum percentage parasitism was 6i1l^ occarred in July
1936 in the Baisakhi crop. It is Lhis single abnormally high figure which is responsible
for the increase in the ayerage percentage parasitism this year,

3' Microbracon hebetor, Say.-Ib was reporbed last year that a strain oL lW. hebetot,
obtained from Ceylon diecl out at Namkum during May tg8+, due to in6ense heat in thelaboratories due to Jack of fs,ns, owing to the failure oi the battery.
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A further consignrnent of M. hebetor was received from Ceylou, thanks to the kinclness

of Mr. C. ts. Redrnan King of the 'Iea Research Ins[ifute, during November 1935. Genera-

tion ca.ges containing l,Iiree pairs, ancl mess breecling cages, ',r'ere started. The parasite has

bred extremely satisfactorily, six generations having. beerr brell by the end of the year

uncler repcrt. Hosts utilisecl in the main rvere E. a'mabi,li,s and fI. pwlaerea larvae suppliecl

in domes ancl in infectecl sticks. A small consignment of. Eph,esti,a lciiltni,ello larvae

was also rer:eived frorn Ceylon, this species is the regular host of Jl[. lrcbetor. These larvae

r,r,ere introclucecl naked inbo the oviposition cages in capsules. 'fhe original adulis ancl

those of the F1. generation appeared to breed more salisfactorily on E.kiihni'ellalatvaeLhan

an E, aqnabtlis or H. ytwlaerea. later genera[ions have b:corne acclimatised to the predator

larvae aird are breecling on them satisfactorily.

An interesting discovery during the year rvas that II, Izebetor rvill oviposit anrl breecl

freely on the larvae of. Plutyed,ra gossypiella the piuk boll lvornr of cotton. The larvae
.were introcluced naked into the oviposition eages in capsules.

A number of cocooirs of M,lrcbetor were i,aken to Pelw,al where an Aghani crop kusum

x khair lgas being grown, during the rnonths November to l-ebruary. X'rom these it is

estimated that 150 aclults emerged. Examinabion of shori stick samples did not reveal

coionisation. During March 1936, a number of adulbs of this Braconid' were captured on a

rvind.ow pane of a room in i,he experimental lac factory, where some Pelwal lac u'as in store

prior to manufacture, inclicating that colonisation must lia,ve occurrecl. Several parasite

.ug.. 0,,.r. starteci conbaining Pelwal lac and frorn ihese 2 females XI' It'ebetor lvere obLained.

toi'ards Lhe encl of March and 3 males and 2 females during April' This is certain proof

that colonisaNion hacl occurred. The brood frorn Pehl'al has been transferrecl to kusum

at Lat Ratu, results rvill be available in July 1936'

'Ihe paper referred to in the lasb Annuai Report on lllicrobt't\com llebetor iras beerr

publishecl during tire year (Proc, Ind. Acaclemy Sci. Yol. III. No' 3, llarcir 193ti)' 'Ihe

conclusions arriyed at may be summarised by sayiug thab .rl'L lrcbetor is considered to be

a, potentially icleal parasite for acclimatisation to E, amab'ilzs anc'l H, pu'Luet'ea as hosts iucl

for introduction into 1ac grou'ing areas'

Particular attenbion rvill be paiil to this species during the coming year.

&. Hyperparasites.-The following lryperparasites of thc primary parasites ,rf

L, Lqcctt, were record'ecl during fhe year'

1. Tetrastichuspurpureus. Cam' lUwloplt'icl'ae)'

2. Eupelmustachardiae. Hon'. (Eu'ltetmidae)'

3. Marietta javensis. How' (Aphelinidae)'

r\ further paper, fnsbitute Bulletin No. 22 n'as published during thc year confirming

the resulls recordecl in Bulletin No. 21. The average hyperparasitisrn for lhe 5 years

under revieu, amounted Lo3'6"/. rvith an a,\,erage maxitnunt of only 10'1/" basetl on an

examinafion of over 41 ,000 host sbages iu over 44,0C0'of lac'
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These three species occur also as primary pa,rasites of lac encl are therefore not

to be encoura,ged. -.--- - - - ---

Table VIf summarises the monbhly percentage of primary parasites of lae attacketl
by byporparasites.

. TABLE YII.
Monthty Tter.cemtage chalcid,oid, parasites of tac hyperparasitiseil,

Berseicur. Jnrswr. Ketlrr. Acsexr.

tr q)
oo
txl,-a

\o Fr
"-d

, ir.B.-The explanation printecl und.or Table vr applies to the above Table also,

,The maximum percentage hyperparasitism was 39'82 iu March iggO io the Baisakhi
crop compa,ring closely with last year's maximum ot.36.351in March 1935.

The average rnoirthly percentage hyperparasitism was 5'4fl comparing with 3'7/, ia
1934-35, 1"7/"in 1933-34 and 6'01in t€32-33. Over 9,000 host stages were examined.

5. Pristomerus testaceicollis. Cam.

This species is an important endoparasite of E. ltulaeren All effqrts to get P. testacei=
coll'is to oviposit in the laboratory have so far been a failure. The average maximum
longevity among males was 6? days, adult emerged in December, among females the averagg
maximum was 50 days, adult emerged in July.

6. Bethylid.-Specimens of this Bethylid, whieh is ectoparasitic on E. pwlaerea have
been sent tq the Imperial Bureau qf Entomology fgr identification. fn previous years it has
occurred only during the months November-March, during the last year it occuged between
January and March, and also in June, July-August.
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7. Apanteles fakrulhajiae. . Mahtl.-Yery ferv specimens of this Braconid, were
observed during the year. Ib is believeil io be endoparasitic on E. ltwlueren.,

8. Brachymeria tachardiae, Cam.--Trvo variebies occur, a large and a small, the
forrner is endoparasiticon the pupa of E. am,ab'i,h,s antl the latter on.-the pupa of -r?.

gtulaerea. This species is not an important agent in the control o[ these enemies.

9. Eurytoma 'palidiscapus, Crirn.;-An cndoparasite of the pupa of H. puluetea.
A few adults only emerged during thc year.

10. Elasmui claripennis, Cam. Ectoparasitic ou the pupa, on E. a'mabiti,.s, tlris
specie$,is not at present a parasite of .major imporbanee. It can however tre bred iu the
laborafory, pld it is hoped to be able ts take up this work in t]re near f uture.

t VIt. Miscellaneous Work.

, , A short pa,per was publishecl during the year in the Journal of the Bombay l\ratural
Hip,iory S.opiety, Vol. XXXVIII. No. 1, 15th August 1935. In this. paper . the discovery of
the Californian Red Scale, Clurysornpiualus awramti,i on pomelo . and grape fruit in the
Ra,nchi district is recorded. L.Lacca was also observecl on grape fruit. A clescription of the
scale is given, and l<ercis'ene soap emulsion is recommended as a control. The following

fmporiant 
parasites of C. awranti,i, and Aspid,iotws oriental,is are recorded. '

1. Aphyti.s chrysomphdli parisitic on C, ad"rantii and' ' Aspid,i,otws orientalis,
Recorded frorn India for the first, tiure."' : i''

2, Comperiilla biTisciata parasllic on".4'. or'i,intaiii. Recorded frorn fndia for the
first tiure.

3. Physcus'Sp. (neirr flaviventris)' from'A. ori,enta,Ii,s.'

' 4. Tetrastichus purpureus ao,l Marietta iaveasis, bobh of which are parasites of
L., Lacca are also iecorded'as parasibes of A, orientalis.

The original eilition of 'A Pracbical Manual of Lac Cultivation' is completely exhausted.
Bevision and bririging up to date of this book has been put in hand and it is hoped that it
rvill be ready for publicaCion towartls tfug end of next year.

l

t

t
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LIST OF INSTITUTE PUBLTCATIONS.

1935-36.

I. Reports.

*1. Oomprehensive Reporb from 1921 to March 1926.
-' *2. Ann.ual Report from April 1925 bo 31st March 1926.

*3.AnnualReportfromApril|926Lo31sbMarch1927.
*4. Annual lleporb frorn April 1927 to Slst March 1928.

*5. Annual Repolt from April 1928 to 31st March 1929.

6. A short account of the work of the Indian Lac Research Institube, 1930.

*7. Annual Reporb from April 1929 to 31st March 1930.

8, A report on the slate of lac culbivation aud general condition"of the lac intlustry in' Burrira, by Dorot}y Norris, 1931.

9. Annual Report from April 1930 to'31st Ifarch 1931.

10. Aunual Report from April 1931 to 31st March 1932.

11. Annual Reporb from April 1932 fo Slst March 1933. :

72. Annual Report fr.om April 1933 [o 31sb ]{arch 1934.

*13. Annual Report from April 1934 to 31st March 1935.-:" 
rr. BULLETIN!. '

*1. Bulietin No. 1. Physical Properbies of Shellae Solutions,' Parb f. Bv
M..Rangaswami and M. Yeriugopalan - ' ... :..' 1g2g

*2. Bulletiu No. 2. Physic:r,l Properbies of Shellac Solutions, Part II. By
M. Rangaswarni and M. \renugopalaar.

*3. Bulletin No. 3. \Vax arrcl Resiu Secretion by the Lac Insecb on Bobea
frondosa. By M. Yenugopalan

1929

1929
to4. Bulletin I{o. 4. Properbies of Sliellac Films. f. Resisbance .of Shellac Films

froru various varnishes to action of rvater and chemicals: Bv M. Yenu-
gopalan and M. Rangasn'ami. Reprinbed from Industrial and Engiueering
Chemistry, Vol. XXII, No. 8, indusbrial eclition, August 1930 ... ' 1gg0

5. ' Bolletin No. 5. Humiclity and Storage of Birbtou Lac. By R. lV. Aldis.
Price 8 annas 1930

6. Bulletin No. 6. The effecfs of Temperature and Ilumidity o'h ovipositiot,
incubation aud cmergence in.tlre lac fnsect, Lacci,fer (Taclwrd,ia)h,ccw,Kerr,
(Coccid,ue\ and oo bhe resulbing crop. By P. M. Glor;er, P. S. Negu M. P. iVtls.a

. and S. N. Gupta. Price Rs. 1-4-0 1992

7. Bulletin No. ?. Orpirnent and the Iodine v,r,lue ofl Shellac. By M. Ranga-
swarhi and R,,, W. Aldis.' Price B annas 1992

"Not avallable.
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8. Bulletin No. 8. The rocine Yalue of shellac. By R. \ry. Aiciis.

Price 8 Annas

9. Bulletin No. 9. Comparative study of lac hosLs with special reference to
Acacia Catechu and Cassia Florida. By A. K. Thakur. Price 8 Annas

10. Bulletin No. 10. The fnfluence of Orpiment in Shellac on the protective
properbies of the varni-gh. By M. Rangaswami. Price 8 Annas

11, tsulletin No. 11. Resin secretion on different hosf plants by the Lac Insect.
By 1\{. Yenugopalan. Price 8 Annas

' 12. Bulletin No. 12, shellac Drying-oil combinations. By R. w. Alctis.
Price Rs. 1-8-0

1932

1932

1932

1932

1933

13. Bulletin No. 13. orpiment in Shellac. By R. W. Aldis. Price Re. 1-0-0 tgg3
4L4, Bulletin No. 14. "The Heat Curing of Shellac", Part r. The ,,Life under

heat". By S. Ranganathan and R. W. Alclis. Price Rs. 1-8-0 lgBB
*15. Bulletin No. 15. Notes on the use of Bcltledch,ero trijwga (Kusum) in lac

cultivation, Pruning antl Cropping. By Dorothy Norris. Price Rs. r-4-0 ... 1gg3
i'16. Bulletin No. 16. Aspid,i,otws (Fwrcaspi,s) orientw\is, Newstead, (Coccid,ae),

its economic importance in Lac Cultivation and its control. By P. l\I. Glover.
Price Rs. 1-4-0

77. Bulletin No, 17. The Refractive Index of shellac. B^y A. K. Thakur ancl
R. W. Aldis, Price Re. 1-0-0

*18. Bullebin No. 18. Modification of Shellac. Part I. The effect of Sulphur.
By M, Venugopalan. Price Rs. 1-0-0 lg$4

' t'ig. Bulletin No. 19. The Heat Curing of Shellac. Part II. ,,Depolymerisa-

tion", By M. Rangaswami anil R, W. Alclis. Price Re. 1-0-0 ... 1gB4
*20 Bulletin No. 20. X'urbher Notes on the use of Bchlei,ch,era tri,jwgu (Kusum) iu

lac culLivation. By Dorothy Norris. Price 8 Annas 1gg4
*2t, Bulletin No. 21. A Check-list of the Ct,,atcid,oid,eo bred at Namkum from

bhe lac insect, Lacc'i'fer lacca with some notes as regards their function,
eeouoruic,importance ancl control. By P. M. Glover. price Re. l-0-0 ..i 1gB4

*22i Bulletin No. 22. Further Notes on tbe Chalci,d,ozd parasites Laccifer laccu,
Kerr. By P. M. Glover. Price Re. 1-0-0 1935

ilI. Research Notes.

*1. Research Note No. 1. A Note on Bleaching sheltac. By N. Narasirnha
Murby ancl ll. W. Aldis

1933

1934

1932

1932

2, Research Note No.

R. W. Aldis
2, A Note on Determination of Shellac n'luidibv. Bv

3. Research Note No.3. A Nobe on the Swelling of Shellac. By R.W. Aldis ,.. lg82

"Not available.
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4. Research Note No. 4. Some effects of baking Shellac Yarnish Filurs. By

M, Rangaswami a,nd R. W. $ldis
5. Research Note No. 5. Shellac-Cairior oil combinatious. By R. W. Aldis ... 1933

6. Research Note No. 6. a Note on the oru of Ltrhonoo" in Shellac paints.
By B. W. Aldis :.. rgg3

7,ResearchNoteNo.?.ReeonditioningSheIlac.ByR.W.Aldis
8. Research NoLe No. 8. A Note on'Wax-free Shellac. By M. Rangaswami ... lgAB

9. Research Note No. 9. Tricresyl phosphate and, water resistauce of shellac.
By M. Rangaswam-i aud R. W. Aldis 1933

10. Resed,rch Note No. 10. Sulphur treabrnent of shellac. By M.Venugopalan ... 1933

11. Reseatch Nobe No. 11. l-urther notes ou reconditioning shellac. By R. W.
Aldis 1933

L2, Research Note No. 12. Treatment of shellac varnish with sulphur nrono-
chloride. By M. Venugopalan lgg3

13, Resoarch Nobe No. 13. 'Improvement in the heat resistance of shellac
mouldings. By S. Rangd,nathan and R. W. Aldis 1933

l-4. Research Note No. 14. Treatment of shellac varnish with thiourea and urea.
By M. Yenugopalan, S. Ranganathan and R. W. Alclis :.. lggS

:' 15. Research Note No. 15. The Influence of nitrogenous substances on shellac
bleaching. tsy N. Narasimha Murty 1934

16. Research Note No. 16. Utilisation of Kiri for Plastic Mouldings. By
S. Ranganat[an and R. W. Aldis .:. lgg4

1?. Research Note No. .t'h A further means of Dispersing Polymerised shellac.
,' By M. Yenugopq.Ja.n and R. W. Aldis 1pS4

18. Research'Note No. 18. Some effgqbsof Hyclroehloric Acid on shellac varnish.
By R.W. Aldis - ...

IV. Pamphlets and Leaflets.

*1. Lac Research in inclia. B5r Dorthy Norris

'F2'. Instructions for -erop cutting (Hindi) l

*3. Instructions for crop cutting (Bengali) '

Dorothv Norris

5. Advice on the more profitable use of the Kusum tree as a }ac host. ,By

Dorothy Norris (Oriya) .:.

6. Advice -on the more profitable use of the Kusum tree as a lac host. By
Dorothy Norris (Ilindi) ..r

1934

Lg27

1929

1929

r934

1934[

. 1934

*Nqt available.
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e mebhof, for the forecast of emergonce of lac larvm. By P. S.

1934Negi

8. A simp)e methotl for the forecasb of emergenee of lac larva. By P. S.

Negi (Oriya) ..." 1935

9. A simple methocl for the forecasb of emergence o[ lac larva. By P. S. Negi
(Ilindi) 1935

10. A simple method for the forecast of emergence of lac larvre. 'By P. S. Negi
(Bengali) t.. 1935

V. Articles in other paperE and journals.

'*1. The Lac and Shellac IndustrSr of Intlia. By Dorothy Norris' ('Capital',
Inclian Industries and 'Irade Supplt.).l3th December 1928 1928

*2, A Conbribubion fo the life-hi3bory of fhe lac insect. By Pratap Singh Negi.
Reprinted from the Bulietin of Entomological Research, Yol. IX, part 4,

March 1929 r929

*3.Aninvestigationintotheplantrequirementsof.Zizi'7lhwsJujubaduring
growth and under Lac Culbivation, Part I' By Dorothy Norris; M. Ranga-

. swami, M. Venugopalan, and S. Ranganathan. Repriutecl from the Intlian
Foresber, October 1929 1g2g

*+. A Preliminary Note on the Use of. Aaociu Catech,w (Khair) as a hosb alter-

native with rSc/r,teich,eru tni,jwgu(Kusum) for the Cultivation of Tacltard,'ia

lacce, (Lac). By Dorothy Norris, II. T. Bates and M. Rangaswami.

Reprinted from the Indian Forester, January 1930 ,. ..: 1930

6, Hindi'Iranslation of the above, June 1930 _ :.: . . 1930

6. Oriya Transla-tion of the above, Decer-nber 1930' 1930

tkl, Ants and the Lac insect (Laccifer tacia), By P. S. Negi, M. P. Misra anrl

S. N. Gupta. R.eprinted from the Journal of the Bombay Natural Eistory

Society,'March.lst 1930 ir. ... 1930

*8. A Note on the deternrination of the rnelting point of resins. By M.

Rangaswami. Reprinted .from the Journal of the Oil antl Colour Chemists

. Asssciation. Vol, XIII, page 287, 1930 1930

. 9. The Noctwid Moth (Ewblem,rna a'nla,Wlis, {oore). By M. P. I\fisra, P. S.

Negi and S. N. Gupta. Reprinted from the Journal of the Bombay Natural
iiistory Society, January 15th, 1930 . : ... 1930

*iO. fhe Lac Industry in Inclia. By Dorothy Norris. (Journal of the Oil and

Colour Chemists'' Association, Vol. XIII, July 1930) 1930

"Not aiail-ablie.
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xll. Entomological aspects of Lac Research in India. By P. M. Glover. Reprint-

ed from the Bulletin of Entomological Resear"ch, Yol. XXI, Part 3, October,
1930

*I2, Shellac, By Dorothy Norris. (' Capital ' 20th March 1930)

*13. Paper on Lac Plantations. By P. [L Glover. (Proceeclings of Bihar ancl
Orissa Forest Conference, B,anchi)

*L4, 'llhe Lac ancl Shellac Industry of Inclia. By Dorothy Noruis. ('Capibal'
December 1930)

*15. Shellac. By P. M. Glover.
LXXVII, page 1884,, 1930)

(The Oil and Colour Tracles Journal, Yol.

1930

1930

1930

1930

1930

16. Some Aspects of the Bionomics of the Lac fnseob.' By p.
Misra and S. l{. Gupta. Reprinted from the Jour.nal of the
History Soeiety, 15bh June 1931

S. Negi, M. P.
Bombay Natural

I 931

-x17. Sorne sirnple methods of
Glover. (Publisherl by
Lcaflet No. 2 of 1932)

controlling the insect enernies of lac.
the Agricultural Department, Bihar

By P. M.
and Orissa,

r932

20.

27.

18. Besearch for Shellac, Reprinted from , Capital', 2nd February lgBB lggg

19. The small red ant Bolemopsis gerni,muta sub sp. ,rntfa, Jerd,on, and its usefulness
to man. By P. S. Negi. Reprinbed frorn the Journal of the Bombay Natural
History Society, December 15th, 1933 1933

A simple method for the forecast of emergence of lac larr-ae, ancl a descrip-
tion of the myology of the adulb female lac insect, Lacci,ferlaccaKen.,
(Coccittae). By P. S. Negi. Replinted from tho Indian Jourual of the Agri-
culfural Science, Yol. III part 6, December 1933 lgg3

The Biology of Holcoaet a pu,Luerea Meyr, its predators, parasites and control.
By 1\[..P. Misra and S. N. Gupta. Reprintecl from the Inclian Journal of
Agricultural Science, Yol. IV part 5, October 1934 1934

22. The Developrnental Sbages of Bracon tachard,i,ae, Cam. (Hym.) By P. M.
Glover. Reprinted from the Bulletin of Entomological Resealch. Vol. XX\r,
parb 4, December 1934 1934

23. The Alimentary canal, its appendages, salivary glands and the nervous
system of the ailult female lac insect, Lacci,fer Lacca, Keru. (Coccidae).

By P. S. Negi. Reprinted from Bulletin of Entomological Research,
Vol. XXY part 4, Decernber 1934" lg34

*Not available.
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*24, Lac Cultivation' and the Shellac rndustry. By P- M. Glover. Reprinted'

from the Tisco Review, Yol. IIf, No. 1,1935

*25. Speciffcity of parasitism by Eublemnl,q, arnabi,li,s. By P. M. Glover and
P. S. Negi. (Current Science Yol. III, No. 9th March 1935i

26. The Hosts of. Ewpel,rnwstach,ard,i,ae,How. - By P. M. Glover,.P. S. Negi antl
' S. N,'Gupba. Reprintecl fiom Currenl'Science Yol. IV, No. l, July lg35

27, An account of the oecurrence of Cltryso,rnSthal,us awramti,i,Mask., and, Lacci,fet,
Iacca,Kerc, on Grape fruit in Ranchi District Choba Nagpur, with a note on
the Chalcidodd parasites of. Aspid,iotus o,r,i,entaZ,is, Newst. By P. M; Glover.
Reprinted from the Journal of the Bornbay Natural Elistor5r Society, 15th

1935

1936

1935

1935August, 1935

28, A Preiiminary note on the bionomics and economic importanceof n'ticrobt'acomh,ebetor

Say.','a bracomi,;d, new to' Norbh Indiia. By P. M. Glover anrl K. C. Chatterji.
Proceedings of the Indian Academy of Sciences, Vol. III, No. 3, March 1936.

Vl. Books.

*1. A Pracbical Manual of Lac Cultivatiol. By P. M. Cllover, Price Rs. 2-0-0 ... 1931

2. Bibliography of Lac. By A. C. Chabterjee. (Publishecl by the fnilian Lac
Cess Committee.) Price Rs. 2-8-0 1933

3. Lac' and the -fndian Lac Research Insbitute. By Dorothy Norris,
P. M. Glover, ancl R. 'W. Aldis. 2nd Etln. Price Rs. 2.8-0 :.. 1935

4. Shellac Patent Index. Compiled by R. W. Aldis Price Rs. 2-8-0 ...! 'f936

VII. Tung Oil literature. 
L

l. Notes on tlre EstablishmenLof Aleurites Ford,,iil,lTung Oil) in the Ranchi
Districb of Cliota Nagpur. By Dorothy Norris ancl H. T. Rates. Reprinted
frorn the Indian Forester, June 1930

2. The Establishment of Alewi,tes Ford,ii, (Tung Oil) in the Ranchi District of +
Chota Nagpur,. By Dorobhy Norris and.If. T. Bates. lgg3

In the Press.

L ' Shellae Industry.

2, Some Analytical Data for Pure Shellacs.

*Not available.
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3. Some information and adviee to shellac manufqpturers.

. 4. Instructions for eultivatiou of Aleu,r"i,tes Eord,i,i,, Tung Oil, in Chota Nagpur. By
Dorothy Norris.

5. Ilindi Translation of the above.-'"
T 6. Some simple. p.ethgrl of reducing the damage done by insect enemies to the Lac crop.

Bulletin No. 23. By P. M. Glover.

7. The use of. Bchteichera trijwga, (Kusum) in lac cultiVation. Bulletin No. 24. By
Dorothy Norris.

8. "The Ifeat Curing of Shellac" Part I. The "Life un$gr heat." Revised edition.
, ,.t To replace Bulletin No. 14. By S. Ranganathan and R, W. Aldis.



List of the staff
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employed at the Indian Lac Research Institute,

Namkum, during f 935-36.

:-!. ,

,:'

l

:'

Designuti,om.
Anurwrsrn arrvs SscrroN.

Mrs. D. Norris, M.se., F.r.c f)irector and Biochemist

Mr. S. N. Salray, n.e.
,, lVf. Bose

,' J. K. Guha Roy

,, G. B. Thapa
2, J. M. Hazra
,, Md. Sharfuddin
,, K. C. Guha Roy
,, J. C. Bose

,, Saheb Ali

,, S. P. Chatterjee

,, C. D. Gupta
BroespMrca,r, Srcrrot.
Mr. A. K. Thakur, lt.se., lst Asstt. to the Biochemist
,, N. N. lVlurty, rw.se 2ncl do.
,, M. Venugopalan M.se. A.r.c. 1st Fiekl Chemist
,, S. Ranganathan, B.A. 2nrl do.
,, L. Rahaman Laboratorv Assistant

n.t"-"""-t"^" S.a

Mr. P. llf. Glover, r. sc. Entornologist

,, P. S. Negi, m. sc. AssisLant Entcmologist
,, ]![. P, ]fisra, M. sc. Ist Field Assistant
,, S. N. Gupta, u. se. 2nd do.
., E. Lleber ... Artist & photosrapher

,, J. N. Singh Senior Fielchnan
,, K. C, Ohatterjee Junior do.
,, Ramprashad Do. clo.

,, A. C. Chatterjee Do. do.
,, B. Tirkey Setter & Lab. Asstt.

PsysJco-Cnnulcer, SBcrror.r.

Date of appointrnent.

f 28th October 1923 (on leave"'\from lst January 1936).
... Librarian & fndexer 7th July 1980.

Ifead Clerk & Cashier' t th April 1927.
... Second Clerk lst Ap;il 1928.

Aecounts Clerk l8th Augustlrghl.
Typist tst March tgZ7.

Chief Mechanic 8th June I92b.
Assisfant Mechanic lsb March l93b.
Labour Supervisor l5ih May 1g35. 

:

remporary rypisr {ib!#lrrinTr'irl?th #lr
( .luty roar.

Temporary Typist ... { ?la Septemb-e-r 1935 to 30bh"' l November I9Bb.

lst April 1929.
15th January 1931.
2ncl June 1925.
2ncl August 1926.
lst August 1925.

{27f}r. July 1929 (offg. f)ireetor"' I from lst January .gBO).

3rd July 1926.

7th September 1926.
9bh September 1926.

..; 27lh August 7924.
25th February 7926.
19th February 1926.
23rd October Ig26.
9th December 1929.

30bh Julv 1928.

-"€S'

P-t. {t-' w. A}dis, Ph. n. prr.vsico-chemist gth February rg30.M*. S.Bangaswanri, n. A. ... Isl'Asstt. to phy. chernisb 2nd June 1925.,, D. u. rJe, B. sc. A".alytical Chemist 23rd September 1980.- B' Misra 
rr,u -"oiul:3,".?,-,:;r*f#'ill,1l**.;; rff.p;tigs"6. 

-""'
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APPENDIX.

Genc,ratr Ei;nal Crop Eeport by N,; K. Bar'lcut", C'rop Btatistici,am.

Baisakhi and Je[hwi (1935i. (All esbimates are in maunds of stick lac.)

FrNar, 19135.
Frrer. La.sr

2'rpens' Cnopg.
Prelimi-

nary
estimate

1935.

75,000

63,000

1,00,000

85,000

52,Effi

35,000

6,000

34,500

8,000

17,000

1,10,000

60,rxx)

6,53,000 
|

Jethwi. 1934. 1935.

Esti-
ma,tecl

Norrnal
Reviseal)

Approximate
quantity of

shellac expected
from 1935
Baisakhi

and Jethwi.

^:
-t

1. Pakur ...

2. Jhakla ...

3. Balrampur

4. Ranchi ...

5. Singhbhum

6. Kota-Pendra

7. Rajim-Dhamtari

8. G.rndia

0. Katni.Damoh

10. Umaria

11. Daltongunj

12, Other Minor

Total of 12 Divisions

13. Non-reporting areas

Gn.rNo To:rer, ...

500

64,0{n | 6,boo

75.000

65.000

I,00,0100

80,000

50,000

30,000

6,ff)O

30,000

8,000

15,0J0

1,10,000

3,000

3,000

5,000

4 000

8 000

55,000

84,ooo

87,4)oo

81),000

37,fXyJ

n,5w

5,300

34,000

tl,m0

17,500

1,15,{n0

11,500

72,W

85,000

57,500

35,000

25_000

8,000

?.5.500

5,ooo 
j

*,t* 
|ur'* 
I

I 00,000

1.10,000

90,000

1,10,0u)

60,000

40,000

10,000

2j,,Un

15,000

35,Ofi)

1.10.m0

95,00t)

8,00,000

37,500

'35,000

55,000

45,000

21,000

15,000

?,500

14.Un

4,000

7,50o

50,000

35,000

3,33,500

3,500

-T{T 
i

":1

_i111
4,91,000

9,0m

5,00,000

6,46,m0 
I

?,000 

I

6,33,000 

I 
*j

_l'- | I

6,i[0,000 | tt,"ill
_''r* i

6,46 000 
I

10.000 

I

s,10,000 i 3,37,000



-I
-ti

(28) - -
APPENDIX

Gemeral Fi,nat Crolt ReTtort by N. K. Satkar. Crop Btatisticiam,

Kusmi Crop (1935). (All estimabes are in maunds of stick lac.)

Divisions.
Preliminarv

Estimtr,te-
1935.

Final 1935.

t.
q

3.

4.

5.

6.

7.

8,

9.

10.

11.

12.

Pakur

Jhalda

Balrampur

Ranchi

Singhbhum

Koba-Pendra

Rajim Dhamtari

Gondia

Katni-Damoh

Umaria

Daltongunj

Obher Minor

Total of 12

Assam

Non-reporting areas

Torer, Kusur

;;,,,
43,000

70,000

35,000

7,250

16,000

250

500

2,500

12,000

2,10,500

30,000

30,000

90,000

30,500

\,250

16,000

250

500

2,500

r2;000

20,300

10,000

12,250

35,000

10,750

750

23,000

250

50

500

11,000

1,03,550

r3,000

17,000

36,500

r9,500

1,500

17,000

250

500

3,000

13.000

7,21,250

1,00,000

70,000

80,000

65,000

1,000

20,000

'r,*,

4,000

10,000

3,51,000

a-

13.

74.

i

1,500 I

-l2,12,000 
I

2,44,500 1,04,900 1.23,000 3.52,500

,ti

I-t
-1

n-.'a
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Gemeral Finul

Katki Crop (1935).

(2s)
APPENDIX.

Crop Rcport by N. K. San'kar, Crop Btat'ician.

(All estimates in maunds or sbick lac.)
i..-

i.,.

i.'

i.:::t:

i ,,il
I 'rt

'r'
; ::j
i :'l
i' r.i
i .:l
i 1,,,:;i
a .;i
i:dr
it {
i*
;j{

i:

i::l
: ',:-

r'Q-
f;: \'-

i.'j,--t
i:J
i.ii
[: -':i:

f,..:-,

i:l>
i. :.1

i 
ttt'

ii,i,

i'i
i

Divisions.
Preliminary
Estimate. Final.

Filal last two years' crops.

1934.

Estimatecl
Normal.

I". Pakur

2. Jhalda

3. Balrampur ...

4. Ranchi

5- Singhbhum...

6. Kota-Pendra

7. Rajim-I)harntari

8: Gondia

9. Katni-Damoh

10, {fmaria

11. Dalbongunj ...

12. Obher-Minor

30,000

10,000

10,000

21,000

6,500

15,000

5,000

27,500

12,000

10,000

16,000

30,000

1,93,000

36,000

3,000

2,32,000

25,000

10,000

10,000

23,500

? 500

15,000

5,000

26,000

12,000

10,000

17,500

30,000

1,91,500

36,000

3,000

8,000'

28,000

20,0c0

25,000

6,250

16,000

7,500

30,000

9,500

7,000

21,500

35,000

2,73,750

45,000 .

3,250

37,500

28,000

13.000

21,500

10 000

32,000

10,000

43,750

20,000

5,500

40,000

57,000

3,18,250

22,400

3,750

50,000

45,000

35,000

35r000

25,000

25,0C0

10,000

50,000

20,000

20,000

50,000

35,000

13.

t4

Total of 12 Divisions

Assarn

Non-reporting area,s

Total Katki -z3oFoo 
.|

I

2,62,000 3,44,000

4r00,000

47,000

5,500

4,52,5A4
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APPENDIX.

Total of aLL lq,e e,rolts for ttte year. 1935.

(All estimates &re in maunds of sbick lac.)

Jebhua. Katki.

Pakur

Jhalcla

Balarampur

Ranchi

Singhbhum

J(ota-Fendra

Raiim-Dhamtari

Gondia

Katni-Damoh

TT
[,rm9,I'14

Dalbongunj

Obher minor

Total of 12

Assam

Non-reporting

Grand Total

Divisions

75,000

65.000

1,00,c00

80,000

50,000

30,000

6 000

30,000

8,000

15,000

1,10,000

64,000

3,000

3,000

5'000

4,000

5,00

65,00

30 c00

25,000

10,000

10,000

23,500

7,540

15,000

5,000

26,000

12,000

10,000

17,500

30,000

500

2,500

I2,000

20,000

25,000

r 30f500

112,500

10,57,500

36,000

7,000

1,91,500

36,000

3,000

6,40,000 30,000 2,04,5A0 
| 

rr,or,ooo


