














CHEMICAL SECTION.

1. MOULDING POWDERS.
(A) Shellac-formaldehyde-urea powders.

Work on further improvements of the shellac-formaldehyde-urea moulding powders
particularly in respect of their flow, and the finish and mechanical strength of the moulded
arficles was continued during the year under review. It has been observed that the
comparatively poor flow of the previous compositions was mainly due to the filler
particles being too much impregnated with resin during the usual process of making
the powder in the steam-jacketed still. A slightly altered process in which the lac-
formaldehyde-urea resin solution is first separately made and then mixed in a kneader
with fillers, pigments. lubricants etc., the whole mass being rolled and powdered
immediately after mixing, results in a powder with better flow from which articles with
improved finish and gloss can be moulded.

It has been further observed that in large-scale production, the use of shelf-
dryers causes caking and unequal drying in the different portions of the same batch
and should therefore be avoided. Drying in a current of hot air or the use of a rotary
dryer is necessary to obtain uniform drying.

(B) Fillers.

As the strength of the monlded articles depends to a certain extent on the
quality of the filler incorporated in the powders, attention was directed to the standar-
disation of saw-dusts used for the purpose. It was found that supplies from timber
works drawn from different types of wood, even in a condition fine enough to pass 100
mesh, often contained extraneous inorganic matter varying from 2 to 157.. By washing
the saw-dust in water, more than once if necessary, the ash content ecould
be reduced for most samples to 1-57, and only for some, to less than 1%.
The moisture content of the saw-dust, which even in cases of apparently dry
samples, may be as high as 3 to 107, depending on the season should also be reduced as
far as possible by drying the saw-dust if necessary in an oven. The saw-dust thus
dried, should be stored in air-tight containers till required. ‘Haldu’ wood saw-dust is
found to impart greater strength to the moulded articles than ‘sal’, teak or mango
wood dusts.

But ordinary saw-dust, though it improves as a result of the above treatments,
is much inferior to imported woodflour. This is because of the difference in structure
between the two, as observed under the microscope. Commercial saw-dust of Indian
origin consists of merely disintegrated particles and lacks fibrous structure such as is
possessed by foreign wood-flour and accounts, in a large measure, for the latter’s
superior performance. Accordingly, attempts were made to defibre it by autoclaving
under pressure or alkali digestion. It has been observed that 5-6 hours’ boiling with
107 sodium carbonate serves to open up the fibres of the individual particies
and the use of such alkali-treated saw-dust, after it has been washed alkali-free and
dried, increases the shock resistance by 30-407, as compared with the compostions
confaining untreated saw-dust.

In order to cheapen the process of preparing the moulding powder from Kiri, the
alka li treatment of saw-dust and the recovery of lac from Kiri were combined in one
operation, with success on an experimental scale. The process is described below :
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5 pounds of Kiri powdered to 30 mesh are extracted hot with 10% sodium carbonate
solution and then strained through muslin to remove all insolubles. The soda extract
is then mixed with 214-3 pounds of saw-dust (reckoning that only 214-3 pounds of lac
could be recovered from 10 lbs. of Kiri} and the mixture then boiled for 4-5 hours and
cooled. The resin is then precipitated with sulphuric acid and the precipitated mass,
admixed with saw-dust, is washed free from acid. The lac-sawdust composition is dried
and used for preparing the moulding powder either by the “wet” or by the “hot roller”
process. Compositions made by this process have been found to possess good flow and
can be moulded into articles with good finish and mechanical strength.

(C) Shellac-cashew shell oil combinations.

Mention was made in the previous annual report of the improvement noted with
regard to the water-resistance of the moulded articles obtained by the incorporation,
under suitable conditions, of small percentages of cashew shell cil in the lac-moulding
compositions. Work on the combination of shellac with cashew-shell oil and its futher
modifications with formalin and urea was continued. The optimum proportion of
cashew-shell oil, conditions of its treatment before polymerising ¢n situ, the temperature
and period of reaction in presence of both acid and alkali catalysts before combining
with lac and other ingredients were determined. As a result, it has been found that
partially polymerised cashew shell oil, made by previously heating the oil at 300°C
for 15-20 minutes, when combined in quantities up to 25-30% on the weight of lac
during the process of making the lac-formaldehyde-urea moulding powder (the whole
being refluxed for 2-3 hours at 70-80°C) gives rise to powders with good flow, which can
be moulded into articles with superior finish., Another advantage of using cashew-shell
oil is that the powders can be made by the roller-mixing process more easily, as the
plasticity of the composition allows for a long #time of mixing on the hot rollers, than
those without cashew shell oil. Several of these new compositions were made and tested
in different moulds, such as 8-impression bottle-cap mould, moulds for shaving bowls,
trays etc  The impact strength and water-resistance of these compositions were also
found to be satisfactory on examination. The heat resistance was rather low, being of
the order of 70-75°C (Marten’s). Work is in progress to remedy this drawback. It has
been observed in the meantime, that the above properties can be considerably
improved by baking the articles at gradually increasing temperatures from 80 to 130°C
over a period of 12-18 hours.

2. VARNISHES AND LACQUERS.

(a) Manufacture of oil-cloth, book-binding cloth, etc.

It was mentioned in the last annual report that the lac-based varnish for oil-cloth,
artificial leather efc., as formulated originally, though otherwise satisfactory, proved
defective in that the fabrics coated with it showed a tendency to stiffen gradually and
finally to crack during ageing, and that a modified composition (lac-castor oil fatty
acid-glycerol-ammonia) was evolved to get over this defect. Samples prepared with
this new varnish more than a year ago have retained their original suppleness and
surface gloss and have not so far shown any sign of deterioration in this or other
respects. A few gallons of this new varnish were sent as samples to a number of
enquirers who have acclaimed its satisfactory quality.

(b) Lac-linseed oil-glycerine insulating varnish.

An enquiry was received from a leading firm of electrical Engineers for an
insulating varnish (preferably air-drying) suitable for production of “empire” cloth,
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for repairs early in November 1943, has not yet been received back at the time of
compiling the report. However, the process of applying the one-coat composition by
spinning has been perfected and the samples have been approved as usable by the
-Gramophone Co. Ltd. Dum Dum. Production on card-boards has not been successful
- 80 far. -

‘AD HOC’ INVESTIGATIONS. :

1. Battery-box manufacture—A firm in Calcutta wanted to have a Jac plastic
composition fo make battery boxes. Woodflour-filled composition was affected by
sulphuric acid of the strength generally used in batteries, but one made up of 257 lac
and 757, slate dust stood the acid. The material, however, is of lower mechanical
strength and greater density than ebonite. -

2. On an enquiry from a railway workshop for a bakelite varnish substitute for
impregnating armature coils, a few modified shellac varnishes were tried. Although
fairly satisfactory results are obtained with theze, there is need for several coats of
varnish and a longer processing schedule than when using bakelite. Further work
is in progress.

3. - A glazing varnish for finishing litho-prints was made and sent to an enquirer
at Nagpur.

4. Insulating varnishes were made and sent to several enquirers. Several
gallons of adhesive tape varnish were sent to a Saharanpur firm for machine trials.

, 5. A sample of the adhesive for bonding leather washers which could stand a
pressure of 400-600 1bs. per sq. in. was made and supplied to a military artillery unit.

6. As a result of several enquiries, compositions suitable for topping corks,
developed earlier, have been further m odified and improved with some added materials,
such as fillers, lubricants, etc. with a view to obtaining low-melting but hard-setting
compounds. About 10 Ibs. of hydrolysed lac was sent toa firm in South India for
making such a composition.

METEOROLOGICAL REPORT.

The monthly averages of meteorological data during the year are given below :—

3 Relative Sunshine | Wind speed R
Max temp. | Min, temp. iy s . Rainfall
Mont 5 . humidity. | (hours per | (mile 4 X

Sh F F 67 | (hoyre por | (miles per | (inchee)
April 1944 " 7 93°5 65°2 41 92 33 095
May i o - 106°1 77°3 32 9°9 27 1°45
June e 5 - 981 75°2 56 a2 25 7°03
July 5 A 863 737 80 41 36 19°76
August . a1 854 72°9 83 40 38 21°0
September ,, % 911 722 70 53 17 622
October P o 851 63°5 73 58 25 611
November ,, X 81°3 51°7 48 9°0 10 008
December |, ) 789 47°6 50 91 13 -
January 1945 . 731 456 59 i 17 2:37

Februry o % 7677 47°4 42 10°5 21 1'50 -
March 0 e 889 59'8 34 10°3 20 s
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GENERAL APPENDIX I

Tabulated statement of the progress of investigations

Commen-
Item ced in
L. Moulding Powders ,gq5 39

(a) Bhellac formal-
dehyde urea

(b) Injection Moulding 1939-40.
9. Varnishes and
Lacquers 1941-42.

3. Adhesives 1937-38.
4. Fundamenial 1940-41
Researches:
(i) Electrical properties
5. Recording dises: 1941
6. (a) Improvents in the 1943
Manufacture of
seedlac, shellac, etc.
1944

{b) Technical separa-
tion of lac-wax
7. ‘Ad hoc’ researches

Progress in 194445

(1) Work on saw-dust from different

Indian woods as a filler afier wash-
ing, grinding., alkali treatment
ete, has been partly completed.

(2) Improving flow and gloss:
partly completed.
(3) Incorporation of cashew shell
oil with a view to improve the
water-resistance and flow.
Compositions with different fillers
examined
(1) Artificial leather, oil-cloth and
bookhinder's cloth have been pre-
pared successfully both in the labo-
ratory and on the factory scale.
Stiffening of the fabric has been
overcome by the use of csstor
oil fatty acid and other nondrying
oil acids. :
(2) A lac-oil vornish: A new com-
position and a new process have
proved satisfactory for making oil-
cloth, insulating fabric (empire
cloth).
(3) Improved shellac-spirit varni-
shes for electrical insulation by
using cashew shell oil. Work
partly completed. A
Development of lac adhesives
suitable for joining glass to glass,
glass to metal, mefal to metal etc.
Dielectric properfies of laec and
other natural resins studied.
Electrical properties of lac-spirit
and lac-oil varnishes.
(1) Paper-boards and laminated
boards have been used instead of
aluminium boards.

(2) Meothod of coating has been
improved.

(3) Improved compositions have
been tried.

(1) Improvment in the bleaching
of lac. Bleached lac obtained by
improved process and stored for
testing at rogular intervals.

(2) Investigations on partial
dewaxing of lac and preparation
of light coloured lacs have been
completed. v

By extraction with cheap solvents.
(i) Sealing compositions forcork-
tops

(ii) Insulating varnishes forradio par-

ts, motor coils, empire cloth, ete.
(iii) Adhesive tape compositions.
(iv) Baking enamel for cycle paris.
(v) Varnish for sfiffened fabrics,
(vii) Battery-box compositions.
(viil) Glazing varnish for finishing
litho paints.

Fufure work proposed.
To be continued.

To be continued.

To be continued.

To be continued.

To be continued.

To be tested and compared
with earlier compositions.
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To be continued for testing
various film properties.

To be confinued for deter-
mining adhesive quality on
other surfaces, e. g. moulded
parts to each other, metal
to moulded parts efec.

To be continued along same
lines. E

To be continued along same
lines.

Improvements in the film

properties with respect to

surfaces, cutting quality ete.
Experiments on the use of

laminated paper boards as

base to be continued.

Nil,

Nil.
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GENERAL APPENDIX II

Total sticklaq production in India ( in maunds ) *

Year Bassakhs Jethws Katki Kusmg Total
1944—45 770,500 12,500 *%135,000 39,750 *%975,750
1943—44 372,000 67,000 224,250 185,750 849,000
1942—43 1,038,250 102,500 151,250 81,750 1,373,750

* From the Crop-Statistician’s figures.
*¥* HExcludes the estimated Katki-crop of Assam.

GENERAL APPENDIX JIII
List of Publications during 1944—45.

Bulletin No. 55—Dielectric properties of lac, by G. N. Bhattacharya.
Bulletin No 58—Dielectric properties of constituents of lac, by G. N. Bhattacharya.

Bulletin No. 59—Dielectric properties of different mixtures of hard and soft lac
resins, by G. N. Bhattacharya.

Bulletin No. 60— Dielectric properties of modified lac, by G. N. Bhattacharya.

Bulletin No. 61—Dielectric properties of dammar and mastic resins, by G. N.
Bhattacharya.

Bulletin No. 62—Dielectric dispersioﬁ of a few natural resins in non-polar solvents,
by G. N. Bhattacharya.

IN THE PRESS

Study on the constitution of soft lac resin, by T Bhowmik and H K. Sen.

The manufacture of lac-wax and partially dewaxed shellac by alkali process,
by S. C. De.

Industrial applications of plasticised lae, by Y. Sankaranarayanan.

Shellac as an ingredient of rubber compositions, by Dr. J. R. Scott ( British Rubber
Manufacturers Research Association, Croyden. )

Relative importance and practicability of various methods of control against insect
predators and parasites of the lac insect, by P. S. Negi, S. N. Gupta, M. P. Misra,
T. V. Venkatraman and R. K. De.

Preliminary note on Biological Control of Eublemma amabilis Moore, a predator of
lac insects by one of its indigenous parasites, Microbracon greeni, Cam., by P. S.
Negi, S. N. Gupta, M. P. Misra, T. V. Venkatraman and R. K., De.

GENERAL APPENDIX IV .
List of Patents filed andfor sealed in 1944—45

New varnish for flexible and waterproof coatings No. 29894 (Sealed)

Shellac Adhesives for bonding Plywood, No. 31828 ( filed )
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ENTOMOLOGICAL SECTION.

1. IMPROVING CROP PRODUCTION ON PALAS ( Butea frondosa ) BY ARTIFICIAL
PARTIAL DEFOLIATION IN THE KUNDRI FOREST AREA.'

~ On ehundred trees in coupe V. were artificially defoliated to the extent of Z ths
of their leaves 2 days before infection as against 23 days of the previous year and 100
trees in coupe IV were infected without defoliation to serve as control. 1 maund 33
geers of brood lac were required to infect the defoliated coupe V as against 2 maunds
31 seers to infect the control coupe IV. The partial defoliation thus resulted in this
particular instance in an economy of brood lac to the extent of 38 seers. The cost of
defoliation was Rs. 2-12-0 and the cost of the brood saved on account of defoliation was
Rs. 47/- approx. at the rate of Rs. 47/- a maund.

As practised by the villagers a part of the crop was cut immature (ari) in the
third week of April from the control coupe but not from the experimental one.

- By the 19th April 1944, 19 control and 58 experimental trees had begun to put
forth new leaves. Climatic conditions remained very favourable till the end of April
1944 and no mortality occurred in the lac insects owing to heat either in the control or
in the experimental trees, but in May and practically till the end of June there was a
continuous spell of heat and drought which caused heavy mortality among the lac
insects. The crop on the control as well as on the experimental trees was, therefore,
loft for self-infection and harvested in October on maturity of the resulting Katk: crop.
The amount of brood lac obtained from the control and experimental trees is given
in table I.

TABLE 1.

Brood lac obtained.

T | : .
Orop Control (100 trees) R | Rafinglonntey b
Baisakhi i 1b. 22 1bs. 1:44
" Self-infection | 23 lbs. [ 73 1bs. T 1:29°2
Katki Partly developed insects. | Well developed
insects. ez s o
Total yields of seraped lac i
from control and experi-
mental trees have not

been compared as driage
in ar¢ and mature scraped
lac varies greatly and
experience has shown that
the problem of driage in
. | scraped lacs should be
studied separately.

2. DETERMINATION OF MOST SUITABLE PRUNING METHODS AND
SEASONS FOR KUSUM, BER AND PALAS.

Due to continuous unfavourable climatic conditions during the larval emergence

-
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in January-February 1944, the Jethws 1944 crop was practically a complete failure in
all the localities, with the result that no kusum brood lac was available in June for the
infection of the Aghani crop, and the experiment could not be restarted. However, the
results of the unsuccessful Jethwi crop confirm the finding of the previous year, namely,
that the ratio of brood to yield for trees having six-month old shoots was almost ag
good as that for the trees bearing 13 year-old shoots.

Z. Jujuba ( Ber }—Trees pruned in the first halves of February and April yield
better crops than those pruned in the second half of the same months, but as the
crop-cutting times vary from year to year by a week or so and the Baisakht erop is
mostly cut 47 (immature ) in the 4th week of April, it may be laid down as a sort of
general rule that Ber should be pruned in February to grow the Kutki erop, and in
April to grow the Baisakhi crop, pruning being done wherever possible, preferably in
the first half of these months. The brood to yield ratio of the Apg Baisalkhi erop
which is liable to considerable driage varied from 1:6°0 to 8'5 and of the Katki crop
1:3°9 to 10'7 depending on the size and condition of trees.

-

B. frondosa ( Palas )—The pruning of Palas owing to scarcity of labour and other
reasons had to ‘be prolonged over a month in each season and therefore the correct
pruning times have not yet been determined.

3. INVESTIGATING THE ECONOMICS OF UTILIZING PALAS FOR THE
BAISAKHI CROP ONLY AND BER FOR THE KATKI CROP
ONLY IN AREAS CONTAINING BOTH HOSTS.

The Baisakhi 1943-44 crop on Palas as well as on Ber suffered heavily from
continuous drought and heat. From 582 Ber trees which had not recei ved any special
freatment no brood lac was obtained, while from 206 Palas trees which also did not
receive any special treatment 1 maund 34 seers 8 chattacks of brood lae could be
obtained. The data show the superiority of Palas to Ber as a Buisalhi host.

4. MORTALITY AND FERTILITY IN LAC INSECTS.

. Mortality ¢ a
Crop. Strain. Average. yTétal. fe?:;g;gy,
Bagsakhi 1943-44— = Ber x Ber 452 86°3 2572
Palas x Palas, Control 5479 67°2 222°6
Palas x Palas, Exptl. 558 672 2539
Jethws 1944— Kusum x Kusum (Hosel) 709 795 crop failed
Kusum x Kusum (Berwari) 681 704 L
Koatks 1944— Palas x Palas, Control 679 76°6 2156
Palas x Palas, Exptl. : 684 724 2307
Ber x Ber 62°3 748 9318
Ber x Palas 61'3 75°0 2194
Palas x Khair 64'9 842 25074
Palas x Ber 69'4 751 2284
* Aghani 1944-1946— Kusum control 679 724 crop failed
Kusum exptl. 758 771 '

” "

Due to continuous heat during May and June the fertility in the Buisakki as well
as in the resulting Katki crops were lower than in the previous year. The Jethwy and
Aghant crops failed owing to unfavourable climatic condition (rain and cold) at the time
of infection of the Jethus erop. ’ g
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the alternative hosts were more often collected than bred. From January 1945 mainly

the alternative hosts are being tried. The hosts used are as follows — g .

No, of larvae made

E. Amabilis & alternate hosts bred or collected. available for
S e parasitisation.
E. amabilis 22,073
Platyedra gossypiella ( cotton boll-worm ) 67
Leucinodes orbonalis ( brinjal borer ) 29
Setrpophaga nivella ( SRgarcane borer ) 23
Emamalocera depressella ( Sugarcane borer ) 17
Seed borer of Pongamia glabra 4,629
Cataglyphis bicolor ( ant ) 960
Borer of Amaltas ( Cassia fistula ) pods 61

(i) Breeding of M. greent

Breeding was greatly handicapped during summer and winter due to unfavoura-
ble condition and want of suitable equipment to control temperature and humidity.
Data for those hosts only on which breeding was successful are given below :—

M. ni bred.
Host (ﬁc Bl No. para-| Parasi- i % of Abggét
larvae introduced sitised tism 7 Males Parmales TS per host
D ~ |
E. amabilis . 21,407 10,919 51.0 1,646 7,423 81.8 0.83
P. gossypiella 67 2 3.0 1 2 66.6 1.5
L. orbonalis 29 | 6 20.9 1 2 66.6 05
S. ngvella 22 12 54.5 4 8 66.7 1.0
Seed borer of |
Pongamia glabra 2,248 1,109 49.3 81 199 71.1 0.3
C. bicolor 960 264 28.1 | - 19 29 60.4 0.17
_Borer of Amaltas
{ Casssa fistula) pods 61 7 11.5 nil 2 100 0.28

The number of . amabilis larvae offered for breeding is less than last jear for
two reasons : (1) the failure of the last two Kusumi crops restricted the source of
suapply of Eublemma o Rangeeni crops only, (2) from January 1945 attention is mainly
being paid to discovery of suitable unnatural hosts for breeding M. greeni in the
laboratory.

(iii) Host selection :—With a view to find out suitable alternative hosts to breed
M. greent in the laboratory further tests were carried out with the help of an olfactome-
ter to determine the nature of oyiposifion. response of the parasites produced to such
stimuli as size, texture and odour of the host. Preliminary trials indicate that odour
emanating from the host larva and the dome-shaped covering associated with it are
dominant factors in the initial attraction of the parasite to the host from a certain
distance. The olfactory sense appears to reside in the basal segments of the antennae.
Adults devoid of antennae or adults having antennae coated with shellac varnish appear
to evinee little interest to oviposition.

7. RELEASES OF MICROBRACON GREENI AND EXAMINATION OF KUSUMI CROPS
IN HESAL AND BERWARI AND OF PALAS IN BARGUTTU.

The experiments were continued on Kusumi crops on Kusum (S. trijuga )
in Hesal and Berwari and on Rangeeni c¢rops on Palas ( B. frondosa) in

>



¢ 7))

Barguttu. Both the kusumi crops ( Jethws and Aghani ) were unsuccessful, unfavoura-
ble climatic conditions having almost completely destroyed the Jethwi crop, and the
consequent paucity of brood lac having resulted in the failure of the Aghni crop;
however, the expriments were conducted as best as possible and the data colleced

Once a week the braconids were released in two areasi. e. in Hesal and in the
experimental coupe in Barguttu, and samples collected for examination from Hesal,
Berwari and Barguttu experimental as well as control coupes. The objective of the
experiment was to find the difference between the population of E. amabil{s during the
period of one and the same crop in the experimental and control areas due to
introduction of an additional parasitisation by M. greeni in the experimental areas.

Without resorting to statistical interpretation of data on which opinions are
likely to differ, the data tabulated below for the four crops clearly confirm the
statements made in the previous reports that M. greeni releases were effective
in controlling E. amabilis. In three out of four crops the density of E. amabilis was
less in the experimental than in the control area, and in all the four crops the percen-
tage parasitisation was over 100% more in the experimental than in the control area. The
Jethwi 1944 crop in which the density of E. amabilis was more in the experimental area
than in the control is the direct progeny of Aghani 1943-44 crop in which large number
of E. amabiks moths emerged from the stored phunki (swarmed out-brood) and dispersed
in the experimental area and resulted in the increase of the predator population,

(A) Baisakhi crop 1943-44 (October to June)

10,581 of lac sticks were examined from the control and 10,490 from the
experimental coupe of Burguttu.

(a) M. greeni released —Males. Females.
3,944 11,378

(b) Population density of E. amabilis and parasstism percentage by M. greens per
100" in Barguttu.

Parasitisable stages Paragitism percentage
Trees of E. amabills. by M. greeni.
Month & week. ox- . =
' amined | oo¢r0l, | Exptl. rlgﬁz' Control. | Exptl. 12?:;

Feb. 1st. week— | , | .'
Initial exam. 27 | 02 07 —0°5 Nil Nil Nil
Feb. 2nd week \ 9 11 17 —0°6 i 375 Nil 375
" 3rd | 9 11 07 —04 | 333 Nil 33°3
3 4th ,, | 9 Nil 0°5 —05 ‘ Nil Nil Nil
March 1st , | 9 1'1 Nil +1°1 Nil Nil Nil
o 2nd ,, 9 Nil 05 —0°5 50°0 Nil 500
" 3rd 9 05 10 —05 Nil Nil Nil
9 4th 9 13 | 07 +0'6 33°3 333 Nil
" 5th 9 07 05 +0°2 Nil Nil Nil
April 1st & 9 0:9 0°5 + 04 100°0 Nil 100°0
” 2nd 9 09 05 +0'4 100°0 250 75°0
» 3rd 2 09 02 1+ 07 Nil Nil Nil
T dthe S 9 0'5 Nil + 05 Nil _Nil; Nil
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Parasitiisable stages Parasitism percentage
Trees of E. amabilis. i by M. greent
Month & week. ex- 3 — —
amined.| gonerol, | Exptl 1]%111%: Control | Expti. - ]r);g:;.
May 1st 5 : | 9 14 09 +0°5 50°0 Nil 50°0
£ 2nd 9 09 07 +0°2 333 Nil 333
o 3rd 9 10 05 +0°5 500 Nil 5070
o 4th 9 02 04 —0'2 100°0 Nil 100°0
June Ist = 9 02 02 Nil 100°0 Nil 100°0
= 9nd 9 09 09 | . Nil 250 50°0 | —25°0
W 3rd 27 72 10 +0°2 53'8 18'8 350
Final examination
Average mean 07 0°6 +0°1 400 | 11°4 28°'6
(B) Katki 1944 (June to October) : g
4,953" of lac sticks were examined from the control and 4,909 from the
experimental coupe of Barguttu. ;
(a.). M. greens released :—Males. Females
7,304 6,966 § P i 5 Hidnatedl o

(b) Population density of E. amabilis and percentage parasitisation by M. greent :
per 100” in Barguttu.

Parasitisable stages Parasitism percentage
Trees of E. amabilia by M. greent.
Month & week. ex- -
ammed.i Control. | Exptl. |Difference| Control. | Exptl g’f;;
Aug. 5th week— |
Initial exam. 2 24 16| +12 Nil Nil Nil
Sept. 1st week 9 52 40 +1'2 45 222 | —17°7
SASSOndT =% 9 1'4 30 —1'6 16°6 15°5 11
o 3rd 9 47 09 +3'8 136 | _.Nil 13°6
s 4th ,, 9 2°0 18 +02 22°2 375 | —15'3
p 56h 5 9 09 3’5 —1°6 Nil 364 | —364
Oct. 1st week 27 63 ‘5 +28 102 364 | —26'2
Final exam.
Average mean 37 2’5 +12 87 188 | —10°1
(C) Jethwi 1944 (January to June)
6,288” of lac sticks were examined from the control (Berwari) and. 6,961? from

the experimental (Hesal). -

Females
2,908

(8) M. greeni released :— Males
: 1,128

(b) Population density of E. amabilis and percentage parasitisation by -M. greens.
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Parasitisable stages Parasitism percentage
Trees of E. amabilis. by M. greeni
Month & week. eX- 3 .
aminedy on40], Exptl I;:.lﬂ:;r- Control. | Exptl ]%llif:ar. o

April 1st week 27 Nil 05 —0°5 Nil Nil Nil

iz Initial examination.

April 2nd week 9 Ot 25 +1'8 Nil 1000 | —10°0
s ord - ! 9 | 02 1°0 +0°'8 Nil 40°0 | —40°0
» 4th » i 9 1'8 21 —0'3 Nil 600 | —60°0

May 1st % I| 9 04 17 —1°3 50°0 Nil 50.0
»  2nd =5 9 Nil 14 —14 Nil 42:8 | —42°8
» - 3rd » 9 09 39 —30 Nil 29°4 | —294
» 4th 2 9 03 17 —1°4 Nil 42'8 | —42'8
s ~ Bth o 9 02 33 =l Nil 67 —6'7

June 1st 4 9 15 24 —0'9 Nil 20°0 [ —20°0
Sy oea and 9 13 40 —27 250 52°9 | —27°9
» drd » 27 17 6°6 =l 407 608 14°1

' Pinal examination,
Average mean 07 28| —21 20°9 417 | —20°8

(D) Aghani 1944-45 (June to January)

-

As the Jethwi crop had practically failed, it was left on the trees for self-infection
and the resulting 4 ghani crop was examined twice a month from October to December.
All the lac-bearing twigs were cut from each tree and examined. 781" of lac sticks
were examined from control (Berwari) and 249°5” from the experimental (Hesal).

(a) M. greensi released —Males.
11,439

Females.

10,770

(b) Population density of E. amabilis and percentage parasitisation by M. greens

per 100”.

Parasitisable stages

of E. amabilis.

Parasitism percentage.

by

M. greenl

Trees |
Month & week 5 ! ==
* d. : E
SR ! Control. 5 Exptl. I:;Tzz' Control. | Exptl, ]Z;ﬁc:f'
Oct. 1st week Control 4 | 564 | 384| 175 41 153 | —112
Intitial examination. |Exptl. 10 = ) — — =3 —
Nov. 1st week 2 16'8 255 —8"7 Nil Nil Nil
s dSrd 7 77 17'1 —94 15°8 138 2'8
- Dec. 18t ,, 2 517 117 40°0 6'6 41'1 | —34'5
» ord Control 5 == HSSE — o L _
Final examination |Exptl. 6 365 | 20°0 162 9°0 242 | —152
|

Average mean 28°2 J| 253 2'9 87 196 | —10'9

= ST De
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In the four crops in two areas detailed above 55, 837 M. greens were released against

43, 158 of the previous year.

CROP STATISTICS.

Brood used Crop yisld Brood and yield ratio
Craop & Locality. W;t. of Wt. 0(1; VVlt. of Wit. nfd Of lac Of soraped
T8 0
g | [ aa e |
Md. Sr Ch. | Md. Br. Ch. l Md. Brn 0h.| Md. 8r. Ch.
Baisakhs 1943-44, | i
Barguttu control 50-21 -8 | 7-21-12 [122- 9- 0 | 22-39- 4 1:2.4 1:3.1 4
Barguttu Exptl. 45-28 -0 | 7-33-12 [131- 9- 0 | 23-27- 8 1:2.87 1:3.02
Hesal | 2-15 -0 | 0-16- 0 | 22-24-12 | 5-"1- 4 1:9.5 1:12.56
Berwari 6-19- 0 | 0-38— 8 | 47-10- 0 | 12-21- 8 1:7.3 1:13.2
Katks 1944.
Barguttu control | 70-14- 0 | 16-15- 4 | 70-34- 8 | 3-20- 8 1:1.0 1:0.23 ®
Barguttu Exptl. | 53-95-12 | 11- 1- 0 | 86-18- 0 | 6- 7- 8 1:1.5 1:0.56
Hesal | “0-28- 0| 0-7- 4| 6-8 0| 0-23-12 | 189 1:3.04
Berwari | 10- 6-8' 2-25-8|71-2-4| 8-2-8| 140 1:3.06
N. B..—Statistics for the Kusumi crops ( Jethw: and Aghani ) are not given as the
Jethwi crop had failed and the Aghani crop could not be infected due to paucity
of brood lac.
8. ARTIFICIAL CONTROL OF INSECT ENEMIES BY HEAT TREATMENT.
As in the previous year, large-scale trials with lac sticks were carried out in different
seasons in a closed room heated by Angithis to different ranges of temperature. 2 Ibs.
of sticklac was caged for the emergence of insects from each treated lot and its control,
and the rest was sent to the lac factory for conversion into shellac and its analysis; the
results are briefly summarised below:—
EMERGENCE OF INSECTS AND EFFECT OF TREATMENT.
o
Particulars of Treatment Predators® Parasites & other Total :
insects
Jan. 44 control 52 FEublemma
96 Holcocera 22 170 -
Jan. "44 heat-treated 26 FEublemma
48.9°-54.1°C for 4 hours 76 Holcocera 15 117
July ’44 control 89 Eublemma
132 _Holcocera 132 353
July heat-treated 38 Eublemma
52.2°-62.2°C for 6 hours : 150 Holcocera 7 265
Dac. '44 control " 8 Holcocera 1518 1526
Dec. ’44 heat-treated
38°-56°C for 8 hours 7 Holcocera 919 926
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*For the two predators (Eublemma and Holcocera) results should be judged from the
emergence of Fublemma and not of Holcocera as the latter continues to breed in stored
and dry lac also.

The experiments indicate a higher minimum temperature than 52°0 and a longer
exposure than 6 hours for optimum results. The chemical analysis shows practically
no difference between shellac obtained from the heat-treated and the control lac.

9. DEMONSTRATION OF IMPROVED METHODS OF CULTIVATION AND ADVICE TO
CULTIVATORS ON REQUEST; IMPROVED CULTIVATION IN FOREST AREAS
IN CO-OPERATION WITH THE FOREST DEPARTMENT.

s

(AY(i) DEMONSTRATION.

Cultivators were told to observe the following and actual demonstrations were
given on their tress. (1) Advantages of cultivation by coupe system, (2) preservation of
Bagsakhi crop on Ber by partial pruning, (3) in localities where the same owner owns
Palas and Ber trees he was asked to cultivate Palas for the Bassakhs crop and Ber for
the Katks crop only, (4) increased and improved cultivation on Kusum.

Bassakhis 1943-44 crop:—

Ber :—In Palamau some trees were kept as control and divided into two groups to
correspond with the two experimental groups mentioned hereafter, and the rest were
divided into two experimental groups, one of which was partially pruned before infection
in October and the other two months after infection. The results are summarized
below :—

Out of 582 control trees of both the groups lac had to be cut A7z in April-May from
527 trees because all the lac insects had died on them, and the remaining 55 trees were
cropped at crop maturity in June but no brood lac was obtained from them; whereas
from 250 partially pruned trees of both the groups 1 maund 20 seers of brood lac was
obtained. It has been stated before that the heat and drought in May and June were
continuous and severe. The data offered above clearly demonstrate that partial
pruning greatly helps in preserving the brood lac. The amount of brood lac obtained
from trees partially pruned before and after infection was almost equal.

Pdlas —129 trees were infected after partial defoliation in Palamau and 206 trees
without defoliation in Mirzapore district, at crop maturity the former produced 2 maunds
31 seers and 8 chattaks of brood lac and the latter 1 maund 34 seers and 8 chattaks.
The results obtaind illustrate two facts: (1) From brood lac point of view Palas is better
suited than Ber to grow the Bagsakhi crop, (2) partial defoliation helps in conserving
more brood lac on Palas in the Bagsakhi crop than otherwise.

Katks 1944 crop.

In all the lac growing areas the Katk: crop was poor but in the Institute demons-
tration areas it was fairly satisfactory. The brood and crop yield ratio was 1:2.7-3.0.

In Bengal, among the cultivators the prevailing belief is that the progeny of brood
lac from Bihar which emerges later than that of their own province or its adjacent areas
of-Bihar does not thrive in Bengal. To convince the cultivators of the incorrectnes
of their belief, two centres, one in Malda and another in Murshidabad, were selected.
Local as well as Ranchi brood lac were used for infection in both the centres. To avoid
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infestation by parasites and predators from the early emerging local brood lac, Ranchi
brood.lac was used to infect the trees isolated from those infected with local brood lac.
The results given helow clearly show that Bihar brood lac can be suecessfully propagated
in Bengal provided that it is not used in the neighbourhood of the trees infected with
local brood.

Brood Brood lac obtained
Centre. lac from resulting Remarks.
infected. cTop.
Md. Sr. Ch. Md. Sr. Ch. i
Murshidabad 1—-0—0 1—0—0 Crop from 4 trees was
Ranchi. stolen. %
0-34—0 06-20—0 B
Local. b
Malda 0-27—0 1-20—0 A part of the crop was
Ranchi. left over on trees for self-
infection. -~
0-30—0 0-25—0 A part of the erop was
Local left over on 10 trees for
self-infection
Jethwi 1944 crop :
The Aghans 1943-44 crop matured in January-February and the infection for Jethwi
1944 crop was carried out at the same time. Due to rains and continued low tempera-
ture, the emergence of lac larvae was greatly interfered with and the larval settlement 2
was extremely pdor hence the Jethwi crop practically failed in all the areas except one »

which is hotter than Ranchi and where the Ranchi brood was used. 18 Kusum trees

not only produced sufficient brood lac for their own self-infection but also yielded a

surplus of 30 seers. This fact clearly supports the Institute finding that in Jan.-Feb, ¢
if the climatic conditions are adverse to swarming of lac larvae and if the larval
swarming be forced out by raising the temperature, there would be less failures of

Kusums crops.

Aghani 1944-45 crop :

Except in the locality (Palamau) where the Jethui crop was successful, no- Aghans
crop could be grown for want of brood lac. In the locality where the. Jethwi crop was
successful about 5 maunds of Aghani brood lac was estimated but the owner of the trees
on acocount of his continued illness neglected the crop and could not oollect it,
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Destribution of broodlac and pruning instruments 1944-45.

P Qi onstration Intensive demonstration Special sanction
campaign
Quantity Cost. Quantity Cost Quantity. Cost.
Md. Sr. Ch. Rs. A, P. Md. Sr. Ch. Rs. A, P Md. Sr. Ch. Rs. A, P.
Rangeeny 15-2%- 8 895~ 8-0 8-26— 0 457- 5~ 0 16-20- 0 6008-6-0
brood lac in U. P. 2190
4-0-0) 304- 4~ 0 Turies.
|
Turies in J
Bengal)
. ) .
Kusums 4-10- 0 233-12- 0 0-20- 0 R7- 8- 0
brood lac in U. P.
Pruning 12in U.P. 42- 0- 0
instru- 12 in Bengal. 50- 0- 0

ments

(ii) Aduvice to cultivators and training in lac cultivation.

Advice on lac cultivation was given to cultivators all over India and working
plans were prepared for a prominent Zamindar of Ranchi and the Forest Department,
Bihar for the Kundri forest.

One Forest Officer from Baroda, two from Mysore, one from Kawardha, two from
Jaipur, one from Court of Wards C. P. and two Institute Demonstrators completed their
training in lac cultivation. One Forest Officer from Khairagarh, six supervisors . and
eight demonstrators from Bihar, five demonstrators from Beugal and one private
candidate from Udaipur State are under training.

(B) Improved cultivation in forest areas.

The investigation centres continued to be the Bihar Government orchard Mako and
the reserved forest Oreya. The Jethui 1944 crop, as expected, failed owing to unfavour-
able climatic conditions at the time of infection, and consequently the dghani 1944-45
crop could not be grown for want of brood lac. The investigations had therefore to be
confined to Rangeens cropss at Mako. The Kutki ecrops were grown on sfunted Ber trees
and Khair; and the Baisakhi crops were grown on Palas, Ber, Pandan ( Ouegeinia
dalbergioides ) and Barh ( Ficus bengalensis ); on the last three unlike Ber, the Buaisalkhi
brood lac survived in fair quantities. The investigation has thus resulted in introducing
two more possible Baisalh: hosts e.g, Pandan and Barh. It is the first time in the
history of Mako orchard that it yielded over twenty five maunds of surplus brood lac
fetching a revenue of Rs. 1,229-13-0. The scheme completed its final (third) year. The
financial statement given below shows that in spite of the bad start in 1942 with poor
quality Jethwi brood lac, failure of the last two Kusumi crops (Jethwi 1944 and Aghani
1944-45) and unforeseen and unprecedented rise in the cost of labour, the scheme hag
fared better than anticipated. The actual receipts exceeded the estimated sum by Rs, 1,414,

Financial Statement.
Year Sanctioned budget Actual expenditure Expected receipts Actual receipts

1942—43 Rs. 3,891—0—0 Rs. 3,891—1—4 Rs. 705—0—0 Rs. 742—8—9
1943—44 Rs. 1,000—0—0 Rs. 2.224—5—6  Rs. 1,732—0—0 Rs. 2,833—0—0
1944—45 Rs. 2,233—0—0 Rs. 2,841—14~0 Rs. 2,332—0—0 Rs. 1,802—0—0
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APPENDIX.

( ENTOMOLOGICAL SECTION )

)

A statement of lac produced and its disposal.

Scraped lac produced and its disposal Brood lac distributed free or sold
Under use | Supplied to ARG ;
Loecaliby. Produced. “ in =1 Driage. | lac factory Dlstfl::: iad Sold
Department or sold :
Md. Sr.Ch. Md. Sr.Ch.| Md. 8r Ch.| Md. Sr.Ch. Md. Sr.Ch. Md. Sr. Ch.
Baisakhi 1943-44.
Barguttu 43 21 4 —_ “ 1% 35 34 2 — 13 12 0
Hesal 5 1 4 — 1 55 @ 3 36 0 —_ .
Berwari 7 37 8 — o B 5 16 8 1 O v 16 18 8
Namkum 3 34 11 pLIsg e (.II 33 '8 20839 53 — ==
Katki 1944, |
Barguttu 9 37 0 1 16 0 0 18 12 8§ 2 4 o~ s
Hesal 0 14 0 - < 0. .3 0 0 11 0 — 1 15 0
Berwari 5 15 1 0 4 0 0 26 14 4 24 3 —_ 13 39 ¢
Namkum 2 37 14 — 0 11 10 2 26 4 . o=
Jethwi _1944
Namkum 0 4 8 - 0 1 2 053006 — =
Hesal 0 4 8 0 3 8 0 012 — —
Berwari 0 o1 0 010 0 0 1 -— f
Aghani 1944.45 l |
Hesal D 1 0 0 014 0 0 2 — — 5=
Berwari 0 0. 8 0 ¢ 8 — ‘ — — =
Total ... 9 9 9 1 27 8 13 29 3| 63 32 1 1 0 0 45 4 8
Rs. As. P.
(1) Receipts by sale of brood lac 29 mds. 30 srs. 8 ch @ Rs. 42/- a md. 1,250 0 6
. by free distribution of brood lac 1 md. @ Rs. 42/- a md. 42 0 0
" by sale of brood lac 15 mds. 14 srs. @ Rs. 45/- a md 690 13 O
o by sale of scraped lac 32 mds. 2 srs. 15 ch. @ Rs. 30/- a md. 962 3 3
,, by supply to lac factory of scraped lac 16 mds 3 srs. 12 ch.
@ Rs. 30/- a md. 482 13 0
Do 18 srs. 3 ch., @ Rs. 32/. a md. 14 8 10
e by sale of seraped lac 15 mds. 5 srs. 8 ch. @ Rs. 32/-a md. 484 6 6
i by supply of scraped lac to the factory 2 srs. 8 ch.
' @ Rs. 45/- a md. 2 130 w0
Total Rs. 3,939 10 1
By sale of scraped lac from purchased brood 32 srs. 3 ch @ Rs. 30/- a md. Pl LR
Do ¢ mds. 4 srs. 8 ch. @ Rs. 32/- a md. 6 9 6
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GENERAL APPENDIX

( Entomological Section )

Tabulated statement of the progress of investigations

Item.

Cond. in

Progress during 1944-45

Future Work proposed.

Improving crop produ-
tion on Palas by arti-
ficial defoliation.

Determination of most
suitable pruning meth-
ods and Seasons for
Kusum, Ber and Palas.

Investigating the eco-
nomics of utilising
Palas for the Baisakhl
crop only and Ber for
the Katki crop only.

Mortality and fertility
of lac insects.

Bionomics and life his-
tory of M. greeni under
controled humidity
and temperature.

Broeeding of M. greeni
on mass scale in labo-
ratory.

(i) Mass breeding of
natural & alternative
hosts.

(ii) Mass breeding of
M. greeni

1940

Kusum
1941

Ber
1942

Palas
1942

1942

1926 on |
young pla-
nts; 1940-41
on average
sized trees.

December
1942

1942

1941

Results confirm success obtained in
previous years,

Kusumi crops failed. However, six months
old shoots gave as good results as those
one and half year old.

In general to grow the Katki crop Ber
should be pruned in February and to
grow the Baisakhl crop in April. Prefe-
rence to be given to pruning in the
first half of these months.

Confirm previous years’ results in general
that shoots lessthan 1 inch and more
than 14 inch in diameter should be
pruned at least at a distance of one and
a half foot from the base of each such
shoot.

On Palas, brood lac survived in the
Baisakhi crop but not on Ber unless the
latter was partially pruned.

2 Due to continuous exfreme heat in
the Baisakhi crop the fertility of both
the Rangeeni crops was low.

Temperature seems to be more important
than humidity.

(i) E. amabilis was bred as well as
collected. Among the alternative hosts
borer of Cassia fistula s(Amaltas) was
introduced.

(ii) Breeding work suffered for want of
proper equipment and failure of Kusumi
crops.

A new programme for the Secilon
has been drawn up.

In addition to yield of brood
lac total crop yields to be
investigated.

Production of at least 3 crops
necessary ' to establish the
experiment.

Nil

Most optimun time of pruming
to be determined.

Trials for another 2 years
necessary.

Omitted from
programme,

the new

Omitted from the new progr-
amme ag a separate item.

In the new programme bree-
ding is chiefly to be done on
alternative hosts. Most
suitable alternative hosts
remain fo be discovered.

Suitable incubators are nece-
ssary but there is no hope of
getting them at present.










