











INDIAN LAC RESEARCH INSTITUTE

NAMKUM, RANCHI, BIHAR (INDIA)

ANNUAL REPORT FOR THE FINANCIAL YEAR 1963-64

A SUMMARY

A. ENTOMOLOGY DIVISION

During the year, studies were continued on the basis of the research programme as
revised by the Ad hoc Entomology Research Sub-committee and according to the priorities
indicated by them.

1. Studies for the evolution of suitable cultivation practices for palas at Kundri were
concluded during the year and it was found that heavy inoculation in October/November
and complete harvesting of the crop in the following April, and light inoculation in
October/November, self-inoculation in June/July and complete harvesting in October/
November, produced the best results in regard to yield of sticklac and broodlac respectively.
Based on the above findings, new experiments have been taken up to determine the
advantages of the above findings over the villagers’ method of cultivation of lac on palas.

2. Experiments were continued for the determination of the proper time of harvesting-
cum-pruning for the two crops on palas as well as the optimum density of larval settlement
on this host.

3. Experiments were continued aimed at reducing the cost of cultivation of lac on
Fusum. Instead of the currently recommended four-coupé system, two-coupé and three-
coupé systems with different periods of rest as also self-inoculation facilities are under study
at Hesal. -

4. Work has been taken up on detailed studies for the evolution of cultivation schedule
and determination of -optimum density of larval settlement on- Moghania macrophylla.
Thé plants have been raised on a two-acre plot and are to be coppiced in July 1964, for
first inoculation in January 1965 (on 6 months’ old shoots) and subsequent inoculations
thereafter on shoots of different ages.

5. Simultaneously, a permanent field experiment has also been laid out at Namkum
for working out the economics of cultivation of Kusms lac on M. macrophylla under different
conditions of manuring, irrigation, etc.

6. Similar experiments have also been initiated at the Regional Field Stations at
Mirzapur in U.P. and Damoh and Umaria in M.P.

7. Studies have been completed on (a) the mode of reproduction in lac¢ insect,
(b) chromosome numbers of both the sexes of the Kusmi and Rangeens strains, and of the
‘yellow ’ lac insect, and (c) spermatogenesis in these insects. -

8. Life-history studies on Brackymeria tachardiae and Holotrichia serrata have also been
completed, as also of certain other pests of the host plants.

9. Studies have been taken up of the incidence of the two important predators, viz.
Eublemma amabilis and Holcocera pulverea, on lac developing on M. macrophylia.

'10. Ecological studies including the influence of various temperatures and humidity
conditions on the fecundity, oviposition and longevity of the predators have also been
taken up and are in progress. ) '



11. Genetical studies have progressed during the year and a pure breeding yellow
strain of lac insect has been developed which is awaiting a field trial in a small way. Studies
on the crossing of Rangeeni and Kusmi varieties showed that in the F, generation, the
segregated and emergences critical of Rangeeni and Kusmz strains took place from the same
progeny. It was also observed that for the yellow lac insect obtained from Jodhpur, the
colour does not depend upon the host.

12. Physiological studies on the lac insect were taken up only very recently and
chromatograms have been prepared of free amino acids and sugars from the total body
extracts of the insects. Eight spots of amino acids and three spots of sugars were obtained.

13. Experiments at the Field Stations were continued as usual.

14. Two sponsored research schemes were in progress in universities since 1961; one
at the Aligarh University and the other at Ranchi College, Ranchi.

14. “ Morphology and biological studies of parasites associated with the lac insect ”’
and “ histological studies and seasonal variation in the gonad of the lac insects ”’ were the
problems for study at the above-mentioned institutions. The scheme at Ranchi College
was terminated in October 1963 and the one at Aligarh University is to terminate in May
1964. Detailed reports are yet to be received.

15. During the year under report two batches of trainees, 5 and 15 respectively, received
training on “ Improved Methods of Lac Cultivation ”

B. CHEMISTRY DIVISION

During the year under report, almost all items of research as programmed were
continued.

1. Determination of bleach index/bleachability according to the ILRI method were
carried out using different types of photo-electric colorimeters and it was found that any
type could be used. It was also ascertained that the most suitable filter was 480 my.

2. Several samples of sticklac from different regions of cultivation have been tested.
Nevertheless, no correlation has yet been found between the quality of lac specially colour
and the climatic conditions of the area in which it was cultivated. More samples are being
examined.

3. Specific heats of seedlac and bleached lac at various temperatures were determined
in a modified calorimeter with a view to correlate these data with the ‘ age ’ of the lac, if
possible. d

4. Repeated melting experiments have shown that replacement of wood charcoal
by soft coke reduces the cost of processing seedlac into shellac by Rs. 3.15 per quintal of
seedlac processed.

5. Semi-pilot experiments for the recovery of wax from the acid precipitated sludge
from lac factory effluent have been carried out. Ninety per cent of the wax present could
be recovered using commercial hexane as the solvent.

6. The use of oxali¢ acid during the processing of seedlac into shellac has been found
to affect the flow and life of shellac.

7. Conditions have been determined for the mechanical drying of seedlac in a continuous
rotary drier at the Delhi Polytechnic. Based on these data, a design for a full-scale rotary
drier capable of drying 19 quintals (5 mds.) per hour for commercial operation has: been
worked out. ' &

8. Details for a continuous solvent extraction plant for reclamation of lac from lac
wastes have also been worked out.

9. The neutral constituent of lac resin has been obtained as a colourless solid (m.p.
49°C.) and was found to be a mixture. Chromatographic fractionation of shellac has given
a few fractions which appear to be mixtures of free fatty acids. ‘

~
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10. The brittleness of films from lac diisocyanate varnish has been overcome by the
addition of plasticizer.

11. Incorporation of polyvinyl butyral into shellac etch primer has been found to
improve the adhesion and weather resistance of the primer film, but storage life of the primer
itself was found -to be poor. The weathering test of the panels already exposed for over
three years so far continues to be satisfactory.

12. Properties of baked and air-dried films of shellac varnishes modified with butylated
melamine, urea and epoxy resins, and fung and linseed oils respectively on metal and wooden
surfaces, have been studied. Baked films have been found to be very good in respect of
adhesion, flexibility, resistance to various solvents, alkalies, acids and accelerated weathering.

The storage stability of the varnishes is also good.

13. The preparation of insulating varnishes from lac and kdrying oil was continued and
their modifications with sso-phthalic acid, rosin and cashewnut shell liquid-formaldehyde
studied. Iso-phthalic acid has been found to improve the drying properties.

14. A graft polymer of lac and methyl methacrylate has been prepared and its properties
are under study.

15. Studies on the hydrolysis of lac were continued and some conditions for casier
technical preparation of aleuritic acid worked out.

16. Technical service was extended, as usual, to all interested parties and samples of
various varnishes, including the recently developed heat- and water-proof varnish for which
several parties have shown special interest, were supplied.

17. The performance of shellac etch primér on aluminium bodies has been found
satisfactory by several large-scale users. Efforts are being made to popularize use of the
etch primer more widely.

18. Demand of water-soluble lac for photo-engraving and of bleached lac is increasing
gradually. A few parties have started manufacturing bleached lac. .

19. The Sticklac Processing Unit is ready. It can process over 5,000 quintals of
sticklac per year.

20. As usual the Regional Testing Laboratories have tested a large number of samples
for the trade.

21. The Pilot Production Unit sold, du;ing the year, lac materials worth Rs. 18,064.10
making a gross profit of Rs. 7,411.29.

SPONSORED RESEARCH

At Delhi University — Hard resin from lac has been converted into the chloro derivative
from which, after hydrolysis, erythro-aleuritic acid to the extent of 30-35 per cent has been
obtained. f

'

‘At the National Chemical Laboratory, Poona — A tentative composition of hard resin
from palas lac in terms of constituent acids and their percentages has been put forward.
The hard resin has also been fractionated into several fractions. The structure of butolic
acid has been confirmed as 6-hydroxymyristic acid.

Studies on laccaic and xantholaccaic acids have suggested that a group of the type
—CH, CH,0— is present on the purpurin part of the molecule and that the dye, as isolated,
is a mixture of closely related compounds.

At the Central Leather Research Imstitute, Madras— A few formulations have been
made for top gloss composition, finishing chrome retan uppers and impregnation of chrome
tanned leathers. Work on other lines is in progress.
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ADMINISTRATIVE AND GENERAL

General — The, Institute pursued its research and other activities as programmed.
The research activities, particularly of the Chemistry Division, were on a restricted scale
due to acute shortage of staff.

During the year, the setting up of the sticklac processing unit, suggested by Dr. Ram
Subhag Singh, Union Minister of Agriculture, and approved by the Government of India,
was completed. It is now ready for operation.

Among the results of research in the Institute worthy of spzcial mention is the productlen
of a heat- and water-proof shellac varnish based on the combination of butylated melamine
resin and dewaxed shellac. Another shellac varnish obtained by the modification of lac
with epoxy resin has also shown outstanding performance. In addition to processing all the
desirable properties ‘of lac, the combination shows improved heat, solvent and alkali
resistance and is comparable to-epoxy resins in general performance, and i is much cheaper.
Another noteworthy results is the preparation of graft-polymers of lac with vinyl monomers,
which promises to provide newer outlets for lac.

In the entomological field, an important advance was the isolation of a pure breeding
yellow strain of the lac insect. Previously, the yellow strain occurred sporadically and
attempts to raise a pure strain had failed; the yellow colour, during the latter stages of
development of the insect, always changed to crimson.

Larger numbers of this pure breeding yellow strain are proposed to be raised in the
next season so that the resin produced by them can be exhaustively studied.

Visitors — As usual, the Institute continued to attract a large number of visitors
including a few from overseas. It is gratifying that among the visitors, a substantial number
comprised students and trainees from colleges and government institutions, indicating
the general appreciation of the importance and educative value of getting acquainted with
lac. A few visitors deserving special mention are:

1. Dr. R. N. Mathur, Additional Agricultural Commissoner, Government of India.
. Shri A. C. Guha, M.P., Member, Estimates Committee.

. Mr. William O. Baxter, American Consul-General.

. Mr. Alfred L. Atherton Jr., American Consul.

. Prof. E. V. Brochsenius (4 delegation of Russian Zoologists), Specialist on Coccoidea
and other Parasitic Insects, Zoological Institute, Academy of Science, U.S.S.R.

. Dr. K. A. Breav (4 delegation of Russtan Zoologists), Specialist on Parasitic Insects
and Insect Parasites on Agricultural Animals.

. Sri K. 5. Pradhan, Superintending Zoologist, Zoological Survey of India.
. Neal M. Bowers, U.S. Educational Foundation in India.
Mr. Aryant Manjukul, Entemologist to the Government of Thailand.
10. Dr. Friedrich Stang, University of Frieburg, West Germany.
1. Dr. Chippalkutti, Director, Shri Ram Institute of Industrial Research, New Delhi.
12. Mr. Hugh Humphrey, Senior Department of Technical Cooperation, London.
13. Trade Representative of U.S.S.R.
14. Rumanian Trade Commissioner.

15. Dr. Marion Wesley Parker, Director, Crops Research Division, Agricultural Research
Service, U.S:D.A.

16. Dr. Roy Lee Lovvorn, Director of Research, North Carolina Agricultural Experlment
Station, University of North Carolina.

17. Dr. Oscar Burr Ross, Professor and Head of the Department of Animal Smence
University of Tlinois,
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18. Dr. E. E. Cheesman Scientific Assistant to the Secretary, Agricultural Research
Council, London.

19. Prof. P. Maheshwari, Head of the Department of Botany, University of Delhi, Delhi.

Roads and Buildings — No annual repairs to roads and buildings of the Institute were
carried out during the period. However, for the new Sticklac Processing Unit, some
essential constructions, additions and alterations in the Factory Block were carried out
under departmental supervision. A cemented courtyard with a floor area of about 2,000
sq. ft. with surrounding walls for drying seedlac and a room with asbestos ceiling to house
the Combi-roller mill newly imported from West Germany were constructed.

Water Supply — The construction of a new R.C.C. overhead tank of 15,000 gallons
capacity, to replace the existing mild steel tank, was taken up by the C.P.W.D. The
construction is expected to be completed by the end of June 1964.

Library — The number of books and bound volumes of journals accessioned during the
year was 1,158. In addition, some 45 miscellaneous publications and reports were also
received. A large number of microfilm copies of research publi'cations were also obtained
from INSDOC, New Delhi.

The followmg new books were brought out during the year: (i) The * Monograph on
Lac’, and (i) ‘ Chemistry of Lac’.

Training — A total of twenty candidates in two batches (of five and fifteen), deputed
by various State Governments, were imparted training in ‘ Improved Methods of Lac
Cultivation ’. -

Exhibitions — The Institute did not participate in any exh1b1t10n during the year
as a measure of economy due to the National Emergency

Staff: (a) APPOINTMENTS
Dr. G. S. Misra, M.Sc., Ph.D. (London), joined the Institute as Director on 21st
November 1963.

Dr. T. Bhowmik, M.Sc., Ph.D., Scientific Officer (Utilization), was promoted as Senior
Scientific Officer (Utilization) on 24th December 1963.

Dr. P. N. Srivastava, M.Sc., Ph.D. (Luck.), joined as Scientific Officer (Insect Genetics)
in July 1963.

. (b) DEPUTATIONS
Dr. T. P. S. Teotia, Entomologist, visited Thailand for a week in July 1963 as a member
of an Indian Lac Delegation sponsored by Government of India’

Shri S. C. Sen Gupta, M.Sc., Scientific Officer (Applied), completed one year’s training
under the Colombo Plan at St. Andrew’s University, Scotland, and returned and resumed
his duties in October 1963.

Shri B. B. Khanna, M.Sc. (Tech.), Senior Research Assistant, Chemistry Division,
left for London in September 1963, for training in Rubber Technology at the National College
of Rubber Technology, London, under the Colombo Plan.

Shri N. S. Chauhan, M.Sc. (Agri.), Senior Research Assistant, Entomology Division,
left for Edinburgh in September 1963 for higher training in Insect Genetics at the Institute
of Animal Genetics, Edinburgh, under the Colombo Plan.

{c) RESIGNATIONS

Dr. T. P. S. Teotia, Entomologist, resigned the post with effect from 27.10.63 to return
to his parent department. The post of Entomologist has not yet been filled up.

Shri R. Viswanathan, Scientific Officer (Insect Physiology), resigned the post on 10th
December 1963.

Further details regarding the staff will be found in Appendix F.
Staff Club: The Staff Club continued its activities as usual.
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7. PHYSIOLOGICAL STUDIES

(i) Studies on the rate of secretion and composition of homeydew of the lac insect

Standard technique for the collection of fresh honeydew secreted by the lac insects is
being evolved. Prehmlnary experiments in this regard have not given encouraging results.

With a view to compare the amino acids and sugar contents of the honeydew with that
of the insect body fluid, analysis of the total extract of the insect body has been initiated.
This study is being made with the aid of paper chromatography. At least 8 spots of free

amino acids and 3 of sugars have been detected in the total body extract of the mature
female lac insect.

(i) Studies on the requiremenis of major, minor and trace elements and their wnfluence
on resin Secretion, sex ratio and fecundity, eic., of the lac insect. (By growing host
plants in culture solutions under completely controlled conditions and also by foilar
spray of the nutrients)

This is a new item on the programme. Trial experiments were initiated in July 1963
with the start of Katki crop. ] :

Fifteen seedlings (cleven Acacia farnesiana and four Butea monosperma), all 3% months’
old, were removed from the nursery and transferred to culture bottles after their root systems
had been washed with distilled water. The culture bottles contained only tap water which

was changed every week. These bottles were also covered with black paper to cut off light
from the root system.

Five A. farnesiana and one B. monosperma plants in these bottles were inoculated in
July 1963 and the rest kept as control. In August, all the three control B. monosperma
plants unfortunately died due to root injury, and the one carrying lac insects survived.

All the inoculated culture plants were weak and the development of the lac insects
on these was found to be slow. Male emergence occurred in September and the females
matured and subsequent larval emergence took place in December, thus taking a much
longer time than under normal conditions. The emerged larvae were left on-the plants
for self-inoculation. Two of the A. farnestana and one B. monosperma, carrying the lac
insects, died within the next 3 months. The resulting progeny survived and attained sexual
maturity, but emergence of larvae took place from only a few surviving mother cells from
only one 4. farnesiana. Meanwhile, two of the six control A. farnesiana died and the rest
are surviving.

8. GENETICAL AND BREEDING STUDIES

(i) Collection of various species, races and strains of lac insects from different geographical
areas in the country and from neighbouring countries, and studies on their isolation,
taxonomic characters and. performance

This is another new item of work in the programime. Forest Departments of different
States and our Regional Field Stations were requested for regular supply of living lac
material of exotic origin occurring in their localities. However, most of the samples received
were found to be of cultivated type which originated from progenies received from other

areas. Attempts are being continued to procure pure strains of naturally occurring lac
from other sources if possible.

Several slides of-female body parts have been made from avallable old collection of lac
samples of Siam, Mysore, Assam and Rajasthan. Besides, such slides were also made from
lac occurring/on various host plants from Namkum plantation. These are under study.

Certain taxonomic characters such as anal tubercle, antennae, chitinization of brachia
and dimples on brachial craters are not so stable, indicating that Laccifer lacca (Kerr) is a
very polymorphic species and there are certain other species mixed with it. The study is
being continued.
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(ii) Studies on crosses between Rangeeni and Kusmi strains of lac insect and also between
the two colour forms of Rangeeni sirain

In this experiment Kusmi and Rangeeni strains were crossed along with reciprocal
crossings. The lac insects were reared in family lines on potted Moghania macrophylla
plants which were covered with 80 mesh wire net sleeve cages. Al

(a) Crosses between Rangeeni femuales x Kusmi males

Baisakh_{ females belonging to F, generation reared on 10 potted plants available
from a previous crossing of R @@ x K d3 behaved in all respects like Rangeeni strain and
produced the F, generation in June-July 1963.

The F, larvae settled satisfactorily and further development was quite normal till
September 1963, and there were 99 females altogether. During the month of October 1963,
however, 23 of the females started behaving like Kusmz females. The remaining 76 females
behaved as normal Rangeeni and produced a pregeny, i.e. larval emergence occurred during
the month of October/November 1963 as in nature. Whereas those 23 females produced
the progeny as Kusmz during December 1963/January 1964.

The genealogical history is as follows:
1962 Katk: @ x 1962-63 Aghani 3 ... P

¥
Baisakhi 1962-63 2op O
¥
Katke 1963 (?) i Bg
Total number of females in F, - 99
Out of the above females
the number of females behaving like Kusmi was ...-23

and the number of females behaving like Rangeeni was ... 76

(b) Crosses between Kusmi females X Rangeeni males

The same technique of rearing as above was followed here also.

The Jethwi females belonging to F, generation available from a previous crossing of
Kusmi @ X Rangeeni 33 behaved in all respects like Kusmi strain and produced the F,
generation in June-July 1963. :

The larval settlement and development was fair and satisfactory. Till September 1963
normal growth took place for the 49 females in the F, generation. During October,
10 out of these started bebaving like Rangeens strain and larval emergence occurred in the
second fortnight of October 1963. The remaining 39 females went on developing like nor-
mal Kusmi strain and produced the progeny in January 1964 as.in nature.

The genealogical history is as follows:

1962-63 Aghani @ X 1962 Katki 3 i B
V :
Jethwi 1963 e
. v
Aghani 1963-64 (?) e 1By
Total number of females in F, ... 49
Out of the above females
the number of females behaving like Rangeeni was ... 10
and the number of females behaving like Kusm: was =539

Segregation has taken place in the F, generation in both types of crosses and it has been
established that the two strains can interbreed. However, no differentiation could be noticed
in the shape or nature of the males in either case; though the Kusmi males were smaller
in size.
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were kept for hatching and rearing. The adults obtained from the reared
material, however, failed to lay eggs in the laboratory. The larval period
lasted 6-7 days when it passed through 5 instars and the pupal period was
7-8 days. Longevity was 2-4 days for males and 4-7 days for females.

Hewmathea tritonaria Walker, another pest of M. macrophylla reported last year
as Hemithea sp., has been identified as H. tritonaria Walker. Further progress
was made in the study of its life-history. It was found to pass through nine
generations from October 1963 to September 1964. Activity in the field con-
tinued from first week of June to the end of February. From samples
collected from the field, three types of larval parasites were encountered, one
belonging to Braconidae and the other two to Ichneumonidae. The per-
centage of parasitism was 10-5 (out of 114). ;

Nephopteryx leucophaella Zell. (Lepidoptera), a leaf skeletonizer as well as binder,
was under study in the previous year. The 3rd generation was completed
in April 1963, but further progress was hampered as the 3rd generation adults
failed to oviposit in the laboratory. However, again some larval material was
collected in June 1963 and by the end of March 1964, 6 generations had been
reared continuously and the 7th generation is on. The details of life-cycle are
given in Table XIV (App. A).

Another unidentified lepidopterous leaf binder-cum-defoliator was found to
attack M. macrophylla bushes. This pest generally feeds on the apical tender
leaves of growing shoots and was found to be active from June to January next
year. In the laboratory, the pest could not be bred, but four generations were
raised by rearing the larval material (July 1963) in the field in potted plants
covered with wire net sleeve cages. After the 4th generation, no further egg
laying took place in these sleeve cages. Data on developing stages have been
recorded.

Tussock moth caterpillar was encountered on M. macrophylla defoliating the
leaves. These larvae ate up entire leaves and were active from July to October.
Life-history studies have been undertaken and till October, four generations
have been raised.

Hairy caterpillar reported on ghont last year was recorded on ber and Moghania
macrophylla this year. The presence of larvae was noted on ghont from July
to October, on M. macrophylla in November and December, and on ber in
January. Two generations were reared from material obtained from ghont and
another generation from material from ber.

lac hosts other than Moghania macrophylla and ghont

Holotrichia serrata Fab. (Coleptera) is a serious pest of palas. TIts life-history
studies have been completed. The insect passes through a single generation
in a year; the adults disappear completely after first week of August, and remain
inactive throughout the winter reappearing in April and causing the entire
denudation of trees during May and June. The duration of development,
on an average, was 170-6 days, but the pre-oviposition period varied from 53-4
days where winter did not intervene to 195-2 days where winter intervened
between the emergence of the adult and egg laying. The complete work is being
reported separately.

Leaf binder of rain tree — This is a highly destructive pest of rain tree as observed
here. Some progress has been made in the study of its biology. The identi-
fication of the insect is awaited.

The pest was found to be extremely active from July to September, the
incidence was reduced during October and negligible damage was recorded
from November to June. After hatching out, the larvae také shelter in unopen
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leaflets and start scraping the epidermis of the leaflets from inside. As the
larvae grow they draw together other pinnae and form nests and feed on the
leaflets. IEggs are laid singly on tender leaves and hatch within 2-3 days.
The larval period varies from 15 to 18 days and they pupate very quickly after
the final moult within the leaf folds, the pupal period being 5-8 days.

(3) A notodontid pest of Grewia multiflora — Grewia multiflora is a naturally occurring
host tree in Assam. In Namkum, we have a few of these. This pest was noted
to be quite active from June to September and feeds on the leaf, either tender
or old, leaving only the midrib and strong veins.

Eggs are laid individually indiscriminately on either side of the leaves, leaf
buds or stems, and are green when freshly laid. Newly hatched larvae are
black in colour with two white bands on the thorax. They moult five times.
The mature larvae do not differ morphologically very much from those in the
1st instar.

The larval . period varies from 12 to 15 days. The full fed larvae form a
tough smooth black semi-lunar cocoon prior to pupation. The pupal period
extends from 8 to 10 days.

10. BrorocicaL CoNTROL oF LAc ENEMIES

(1) Life-history studies and developing breeding technique for important <ndigenous
parasites

(a) Brachymeria tachardize (Cam.)

The life-history and biology of this pupal parasite of Eublemma amabilis Moore and
Holcocera pulverea Meyr. have been reported earlier (cf. Aun. Rep., 1962-63). Attention
was paid to develop a mass-breeding technique. With the facilities available small-scale
breeding was taken up and seven generations have been raised continuously and the eighth
generation has been started.

(b) Elasmus claripennis (Cam.)

Progress of the study of the life-history and biology of this insect was hampered when -
the strain developed in the laboratory, as a result of continuous breeding up to the eighth
generation, was destroyed by severe mite attack. Fresh attempts were also made, but a
new strain could not be started as the material collected during September to November
was again attacked by mites and another progeny of 41 consisted entirely of males.

However, the following observations were noted. During September to November,
80 host larvae (E. amabilis) were collected of which 19 were found parasitized. Under the
field conditions a single host may harbour 2-20 parasites. In all 97 adult parasites were
available from these 19 parasitized hosts where the percentage of females was 81:44 and
the percentage of parasitization was 23-7.

(i) Mass-breeding and large-scale liberation of Apanteles tachardiae and Bracon greeni
in the field and estimation of the effect of these Liberations

Due to certain unavoidable reasons, the experiment was proposed to be shifted from its
existing site at Maheshpur-Sirka to a new site. Earlier, a preliminary survey was conducted
at Pancha near Taimara. Since the area did not have the necessary number of trees for the
proper layout of the experiment, a further new site was searched. Another site was located
-on Ranchi-Purulia Road where the final survey could not be carried out due to various
difficulties among which was shortage of staff. Hence no further progress could be made
in this particular experiment.

However, breeding of Apanteles tachardiae was continued on a comparatively small
scale in the laboratory under room conditions due to lack of air-conditioning facilities which
completely broke down. A total of 57,123 adults (19,653 females and 37,470 males) were bred.
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(iti) Ecological studies including the influence of various temperature and humidity
conditions on the growth and development of the lac insect predators, Eublemma
amabilis and Holcocera pulverea

This item is also a new addition in the programme and was initiated in March 1963.
Preliminary experimenits were started by collecting pupal material of the predators and
rearing them to adults. As soon as the adults were available, these were mated and caged
in small vials plugged with cotton inside desiccators maintained at 15°C., 25°C., 30°C., and
35°C.4-1° and RH 859, 4-1 for collecting the data on ovipositional activities, fecundity and
longevity. : '

Daring the period May 1963 to February 1964 a total of 10,323 pupae of Eublemma
amabilis were collected of which 3,921 emerged as adults which included 2,195 females.
61-8 per cent and 61-1 per cent female emergence occurred during July and September
from a population of 1,049 and 546 Tespectively which were the maximum. '

" At 15°C., the average number of eggs laid per female was 100-46 and the pre-oviposition
and oviposition periods were 6-3 and 8-8 days respectively. Longevity of females and males
was, on an average, 25-3 and 23-3 days respectively.

At 25°C., the eggs laid were 219-2 per female with pre-oviposition and oviposition
periods of 1-3 days and 1-11 days respectively. The longevity was 10-96 and 10-46 days
for the females and males respectively.  —

At 30°C., the eggs laid were 289-5 per female with pre-oviposition and oviposition periods
of 1-3 days and 3-7 days with a longevity of 8:7 days for females and 8:1 days for males.

At 35°C., longevity was reduced very much with practically no egg laying.

All observations were based on 15 sets of paired adults at these temperatures and fed
with 5 per cent glucose solution. The eggs were counted daily and removed.

11. CHEMICAL CONTROL OF PARASITES AND PREDATORS OF LAC INSECT

Effect of different insecticidal sprays on the incidence of parasites and predators
attacking Kusmi lac crop grown on M. macrophylla !

‘As recommended by the Entomological Sub-committee, only stomach poisons were
to be tried for this experiment. Since, however, no other stomach poison except ‘ cryolite ’
could -be procured in spite of all efforts, Dieldrex (a contact poison) was also used as a
second insecticide.

‘The schedule laid out was as follows:

Treatments
A — Insecticidal treatment (1st factor)
B — Number of sprays (2nd factor)

Main Plot treatments (a) and dosage applied were:
(i) Cryolite — 0-1%, (a,)
0:259, (ay)
(i) Dieldrex — 0-259, (a;)
0-1% (ad)
Sub-plot treatments and spraying schedule:

(i) 2 sprays at g weeks’ interval gb1)¥ July to mid-August.

@y 3~ X »  (bg)
83; g : ?2’ ’: : Egig} End of September onwards.
(v) No spray . » (bs)
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At 4 levels of 1st factor and 5 levels of 2nd factor there were in all 20 treatments with
3 replications.

The initial experiment was carried out during the Aghani crop 1963-64 and the yield
thus obtained is given in Table XV (App. A). However, it may be said that since the bushes
were young and single-stemmed, a thorough sample examination for larval mortality, settle-
ment and predator damage could not be carried out. Some mature lac was caged for
observation. From this initial experiment no inference can be drawn at present.

IIB—REGIONAL FIELD RESEARCH STATIONS

1. JHALDA (WEST BENGAL)

(i) Studies on the causes of spuvious emergence of lac lavvae at times other than normal
and finding out methods to prevent such occurrences and|or its utilization to the best
advantage of lac cultivation

The following mixed and cross-inoculations were again tried on kusum as before

with the same object of finding out the causes of untimely early emergence of lac larvae,
and to isolate such early emerging strain of the insects if possible.

Treatments

A — Inoculation with kusum (pure strain) brood.

B — Inoculation with ber brood.

C — Inoculation with palas brood.

D — Mixed inoculation with ber and kusum broods in equal proportions.

E — Mixed inoculation with palas and kusum broods in equal proportions.

For Jethws 1963 crop, 2 trees of C treatment, 3 trees of D treatment and 2 trees of
E treatment were inoculated with the harvested brood of their respective treatments and
the rest were inoculated with kusum brood only, as Rangeeni broods were not available at
that time. The crop did not show spurious emergence.

Maximum brood to yield ratio (i.e. 1:2:24 scraped to scraped) was obtained from
treatment C and is given in Table XVI (App. A).

Inoculation was done for Aghani 1963-64 partially by harvested broods and partially
by purchased Kusmi and Rangeeni broods. A feeble spurious emergence was observed
on trees inoculated with harvested brood.

Jethwi 1964 could not be continued due to non-avaitability of brood.

(i) Investigation of the likely Kusmi hosts occurring in the vegion and their proper use
to supplement production of Kusmi lac

Trials were continued on Protium servatum, Dalbergia latifolia, Ficus arnottiana, Butea
monosperma and Zizyphus mauritiana with kusum brood. The resulting broods were either
raised continuously on these hosts or alternated with kusum trees, to see their performance
as Kusmi host, and the effect of cross-inoculation. A fair Jethwi 1963 crop was obtained
from M. macrophyila while it was poor on P. serratum and failed on D. latifolia, F. arnottiana
and B. monosperma. A good Aghani 1963-64 crop was obtained from M. macrophylla while
it was poor on other hosts. The results of stick examination and crop data are recorded
in Tables XVII and XVIII, respectively (App. A).

Since Jethwi 1963 and Aghani 1963-64 crops were very poor on Z. mauritiana, harvesting
of dghani crop was not done and trees were left for self-inoculation.

(iti) Selection and introduction of suitable regional ov exotic hosts to fortify cultivation of
lac on kusum (emphasis on introduction of M. macrophylia)

Of 50 Moghania bushes very few are surviving.
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(iv) Relative importance of enemy and friendly insects

Mor¢ parasites than predators were collected from lac obtained from Jethwi 1963 and
Aghani 1963-64 crops samples of which were caged during the period under report.

The parasites collected were: Teirastichus purpureus, Eupelmus tachardiae, Parechthro-
dryinus clavicornis, Erencyrius dewitzi, Tachardiaephagus tachardiae and Tachardiaephagus
somervills.

Both the major predators, viz. E. amabilis and H. pulverea, were collected during June
and July from Jethws 1963 crop. In Aghani 1963-64 lac E. amabilis was more prevalent
during October to December and H. pulverea during October, November 1963 and March
1964. - . "

Among friendly insects, Apanteles fakhrulhajiae was collected from Jethw: 1963 lac and
B. greeni, Pristomerus sulci, A. fakhrulhajiae, A. tachardiae, B. tachardiae, Chelonella sp.
and E. claripennis from Aghani 1963-64 lac.

2. DamMoH (MADHYA PRADESH)
(i) Studies on the response of ghont to pruming to grow lac crops and systematic cultivation
of lac ‘on this host
The experiment was continued and the experimental details are as follows:
Treatments for Katki crop L
A — Pruning at the time of harvesting in November\_ 0
B — Pruning in the second week of February S
C — Pruning in the second week of May — 2 C treatments operated in alternate years.

perated every year.

Treatments for Baisakhi crop E
A — Pruning in the second week of April.
B — Pruning in the third week of May.
C — Pruning in November. -

Shoot measurement study and crop data indicate that treatment A under Baisak# crop
and treatment C under Katki crop showed better results than the other treatments.
Table XIX (App. A) records the results of shoot measurements at the time of inoculation.
Table XX (App. A) records the crop data, and Table XXI (App. A) records the results of
stick examination- for larval settlement.

(i) Determination of optimum requivement of broodlac for crop inoculation on ghont

The experiment was continued with the object of finding out the effect of different
densities of larval settlement on ultimate crop as well as on brood preservation in both
Baisakhi and Katk: crops.

Half-normal (A) (average 125 gm. brood per tree), normal (B) (250 gm. brood per tree)
and double-normal (C) (500 gm. brood .per tree)-treatments were tried.

No significant conclusions could be drawn from Baisakhi 1962-63 and Katki 1963 crops.
The results of stick examination and crop data are recorded in Tables XXII and XXIII

(App. A).
On the basis of the past results the treatments have been revised as follows:
Treatments
A — Normal brood rate. Average 400 gm. brood per tree.
B — Double-normal brood rate. Awverage 800 gm. brood per tree.
- C — Triple-normal brood rate. Average 1:200 kg. brood per tree.
Baisakhi 1963-64 crop is progressing satisfactorily.
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(iil) Evolution of a suitable cultivation practice to be followed for ghont

The experiment was continued with the object of obtaining ar: lac and broodlac and
reducing the cost of operations.

On the basis of the crop data of Baisakhi 1962-63, B treatment (i.e. inoculation in
October/November with 250 gm. of brood per tree; dead lac and excess broodlac removal
in June/July and complete harvesting in October/November next year) gave the best results
in terms of brood used to yield ratio.

The experiment has now been modified as follows:

Treatments

A — Pruning in April, light inoculation (average 200 gm. brood per tree) in October/
November, no partial harvesting during June/July, complete harvesting in
October/November next year).

B — Pruning in April, normal inoculation (average 400 gm. brood per tree) in October/
November, partial harvesting in June/July and complete harvesting in October/
November next year.

C — Pruning in April, heavy inoculation (average 800 gm. brood per tree) in October/
November, ari-cutting in April and May.

D — Pruning in October/November, light inoculation in October/November next year,
no partial harvesting in June/July, complete harvesting in October/November
next year. Thereafter harvesting will also serve for pruning.

E — Pruning in October/November, light inoculation in October/November next year,
partial harvesting in June/July, complete harvesting in October/November next
year. Thereafter harvesting will also serve for pruning.

Each treatment will be tried on 5 trees and in 10 replications. Each treatment will have
two coupés for use in alternate years. There will thus be 500 trees under this experiment.

Crop on 50 trees under each treatment of Baisakhs 1963-64 is progressing satisfactorily.

(iv) Permanent ficld experiment for working out economics of cultivation of Kusmi and
Rangeeni lacs on Moghania macrophylla under different conditions of manuring and
irrigation

The experiment has already been laid out on split plot design on two acges for Rangeens
lac and two acres more will be covered for Kusmi lac. The following treatments will be
tried:

(a) Main plot treatments:

(1) Irrigation — Katki crop — No irrigation.

Baisakhi crop — One irrigation in the post-monsoon season plus fortnightly
irrigations from March to June (i.e. a total of 9 irrigations).

Aghani crop — One irrigation in the post-monsoon season, when found
necessary.

Jethwi crop — Fortnightly irrigation from March to June (i.e. a total of 8
irrigations).

No irrigation will be carried out in any treatment durmg the one-year rest period
after the crop has been harvested.

(2) No srrigation — All bushes receiving inorganic fertilizers only will be given
light irrigation (if there is no rain just after the application of the fertilizers)
irrespective of the two main-plot treatments. No irrigation W111 be given
otherwise.
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(vi) Relative importance of enemy and friendly insects

More predators than parasites emerged from Baisakhi 1962-63 and Katki 1963 lacs and
vice versa from Baisakhi 1963-64 lac. More friendly insects emerged from Katks 1963 lac
than the two Baisakhs lacs. - '

The parasites were T. purpurenis, E. tachardiae, P. clavicornis, T. tachardiae, E. dewilzi
and Coccophagus tschivchii which emerged from both the Bassakhi and Katki lacs and
T. somervilli also from Katk:s lac.

More H. pulverea than E. amabilis were collected from all the three crops. Friendly
insects such as E. palidiscapus, B. tachardiac, B. greeni, A. tachardiae, Chelonella sp. P. sulci
and Pertsierola pulveriae were collected from all the three crops. Besides these E. clavipennis
was also collected from Katki crop and Agathis coryphe Nixon (Braconidae) and Mono-
dontomerus sp. near acreus Wlk. (Hymenoptera: Torymidae) from Baisakh: lac.

4, UmARIA {MADHYA PRADESH)
(i) Evolution of a cultivaiion practice to be followed for kusum

The experiment was laid out with the under-mentioned treatments on the lines as at
Hesal (at 5 above).

Treatments

‘A — One-year rest between pruning and inoculation, i.e. two-coupé system. There are
4 coupés under this treatment with 15 trees in each coupé. Two-coupés will be
used “in alternate years for inoculation in January/February followed by self-
inoculation in June/July and harvesting in January/February next.

The other two coupés will be used in alternate years for inoculation in June/July,
followed by self-inoculation in January/February and harvesting in June/July
next year,

B — Two-year rest between pruning and inoculation, i.e. three- coupe system. There
are six coupés under this treatment with 15 trees in each coupé. Three coupés
will be used in turn each year, as in treatment A. 3

C — One and a half-year rest between pruning and inoculation, i.e. the usual four-coupé
system. There are 15 trees in each coupé. Each coupé will be used as usual
for-one crop every season, without leaving for self-inoculation.

Harvesting in all the above treatments will also serve as pruning.

No crop was obtained from B,I coupé (inoculated during July 1962) and very poor crop
from coupé A,l (inoculated in July 1962). The brood used to yield ratio in A,I coupé was
1:0-12 in terms of sticklac.

" In February 1963 A,IT, B,II and CIII coupés were 1n0culated The crop was poor
in all but coupé B,IL The brood used to yield ratio in terms of sticklac being 1: 0-34;
with maximum brood yield of 0-643 kg.

Due to scarcity of brood, coupes CIV and B,II could not be inoculated in July 1963;
whereas only 2 trees each in coupés B,III, CI and A1 were inoculated in February 1964.

Remaining 13 trees under each of the above mentloned coupés and 15 trees in B,IIT were
not inoculated at all,

(i) Investigation of likely Kusmi hosts occurring in the region and their proper use
to supplement production of Kusmi lac

Only khair gave a little crop in Aghant 1963-64 crop. The ratio of brood used to yield
obtained was 1:2-29 in lac sticks and 1: 0-61 as scraped lac. Other hosts (viz. dliawa, sidh,

bhirra, barsaja, mahua, char, kakai, karonda, tendu, makoi, phulchuria and imlaua) failed
to carry any lac.
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(iti) Relative tmportance of enemy and friendly insects

More predators than parasites were collected from both the crops, viz. Jethws 1963 and
Aghani 1963-64.

-Among the parasites only T. somervilli was collected from ] ethwi 1963 and T. purpureus
and T. somervills from Aghani 1963-64.

More H. pulverea than E. amabilis were collected from both the crops.

Among the friendly insects only P. sulci was collected from both the crops and A4.
Jakhrulhajiae only from Aghani 1963-64 lac.

Five new insects collected from Aghani 1962-63 lac were identified as Apanteles sp.
(2 specimens) (Braconidae) and Scambus sp. (3 specimens) (Ichneumonidae) at the Common-
wealth Institute of Entomology, London. The relation of these insects with lac insect or
its associated insects is yet to be investigated.

A. coryphe was collected from Katks 1962 and Baisakhi 1962-63 lac on palas.

IIC—SPONSORED RESEARCH

1. AWARD oF RESEARCH FELLOWSHIPS (ENTOMOLOGY) AT RANCHI COLLEGE, RANCHI AND
ALIGARH UNIVERSITY, ALIGARH

The Entomology Fellowship Sub-committee of the Indian Lac Cess Committee, in its
meeting held on 7th January 1961, recommended the award of two Junior Fe]_lowshlps,
@ Rs.. 250 per month to two candidates for carrying out research work on entomological
problems at Ranchi College, Ranchi and Aligarh University, Aligarh, for a period of two
years. The results of the investigations at the two centres are summarized below.

(a) Aligarh — The problem for the fellowship at Aligarh was ‘“ The Morphology and
Biology of some parasites associated with lac insects . The candidate joined the fellowship
with effect from 1st June 1961.

A new parasite, Paragentaspis indica Alam, belonging to Encyrtidae-Hymenoptera
was collected as a result of extensive survey of plants infested with lac in and around Aligarh
during the previous year. Besides, two others belonging to Braconidae and Eulophidae
were identified up to family stage.

For the year under report, a report of this work only for the period April to September
1963 has been received. An exhaustive and comparative study of the morphology of the
different body parts such as (i) Forecoxa, (ii) Trochanter, (iii) Femur, (iv) Tibia, (v) Tarsus,
(vi) Pretarsus of the forelegs, middle legs and hind legs were made, and its homologies
discussed with related species. !

The fellowship which was to terminate by 31st May 1963, was extended for another
year, i.e. up to 31st May 1964. A complete report about the Work is expected shortly.

(b) Ranchi — The problem for the fellowship at Ranchi was ‘ Histological studies on
the seasonal variation in-the gonads of the lac insect ”’. . The candidate joined the fellowship
with effect from 12th May 1961.

Prior to the period under report the following studies had been made:
(i) Structure of the gonads and associated ducts in adults of both sexes.
(i) Development stages of the reproductive system in both sexes.

(iii) Origin and homologies of the different parts of the reproductive organs in both
sexes.

(iv) Differences in the time of maturity and structural differences of the reproductive
system in various crops.

(v) Histology of the different parts of the reproductive system in both the sexes.
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(vi) Growth rate of the female insect in the pregestational period.
(vii) Chromosomal complement of the somatic cells, spermatogonia and oogonia.

(viii) Chromosomal behaviour during somatic divisions, spermatogenesis and oogenesis
(partly). ' -
(ix) Fate of cytoplasmic inclusions during oogenesis (partly).

During the year under report, the work was aimed mainly to complete certain unfinished
work and to confirm earlier observations as outlined below:

(i) Growth rate during gestational period.
(ii) Confirmation of certain results in the next Katki and Aghani crops.

(iii) Growth rate, fecundity and structural modification if any in the parthenogenetic
forms.

(iv) Oogonial divisions — chromosomal behaviour.
(v) Fate of cytoplasmic inclusions during oogenesis.

The felldWship which was to terminate by 30th April 63, was granted extension for
six months, i.e. up to October 1963. Full report about the completed work at this centre
is expected shortly.

IN—PLANTATION AT NAMKUM

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

Nearly 15,000 pits were dug in different areas of the plantation and Moghania
macrophylla seedlings were transplanted in those pits. Seedlings of various other lac hosts,
e.g. palas, ber, kuswm, etc., were also raised in the nursery, for general planting and for
experimental use in pots.

-About 1,100 dead, diseased and malformed trees of palas, ber and kusum were cut and
removed. Fresh pits have been dug and arrangements made for planting healthy
seedlings of palas, ber and kusum during the ensuing monsoon in their place. Periodical
spraying of insecticides was continued for extermination of insect pests infesting the
plantation. '

About 50 kg. of M. macrophylla seeds were collected from our plantation and distributed
to interested parties and organizations for raising Moghania plantations for lac cultivation.

IV—_TRAINING AND ADVISORY SERVIGCE

‘Two regular courses of six months’ duration in improved methods of lac cultivation
were conducted during the year, namely from 1st April 1963 to 30th September 1963 and
Ist October 1963 to' 31st March 1964 with 5 and 15 trainees respectively. :

In all 20 candidates (8 from Bihar, 5 from Madras, 3 from Gujarat and 4 from Uttar
Pradesh) were trained during the year.

. During July one short course of a month’s duration was also conducted for an Entomo-
logical Research Assistant from the Rajasthan Department of Agriculture. Lectures on
improved methods of lac cultivation were delivered at Forest Guards Training Schools at
Mahilong and Betla. ;

During August a radio talk was given on the old and imiproved methods of lac
cultivation in the villager’s programme. Specimens, exhibits and literatures on lac culti-
vation and lac insects were sent to large number of interested parties and Vigyan Mandirs.
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effect on the properties of lac, is not clearly known. So a thorough study has been felt
necessary. Seedlac was mixed thoroughly with different proportions of oxalic acid, dissolved
in water and dried. It was melted by normal bkatla process. The samples produced were
then analysed and the results are given in Table II (zide App. B).

It will be seen from the results that with the increase in percentage of oxalic acid,
the life and flow of shellac are progressively impaired with a little improvement in colour.
These samples will be stored and tested at intervals of 4 months during one year.

4. ROTARY DRIER FOR SEEDLAC

Based on the conclusion 6f previous workers (Private communication from Mr. N. H.
Wagh), about the suitability of a Rotary Drier for drying of seedlac, it was decided to design
a full-scale Rotary Drier for commercial operation. For makmg the design, it was first
necessary to perform some pilot plant experiments to gather data on the operational aspects
so that improvements and modifications might be effected for the satisfactory handling
of the particular material, and, to develop suitable relations between the operating variables
in the form of equations for scaling up and designing the large-scale drier. A laboratory-
scale continuous Rotary Drier was available at the Delhi Polytechnic Institute and the
pilot experiments were performed with this drier. The experiments were divided under
two broad classifications, viz. (i) Flow characteristics and (ii) Drying characteristics. Under
flow characteristics, hold-up determinations were made by varying the feed rates, speeds,
slopes and air velocities. Under drying characteristics, overall volumetric heat transfer
coefficient determinations were made with the same variations. The results of these
experiments (vide Tables 111 & IV, App. B) conclusively proved that, the various relations
proposed by Friedman and Marshall (Am. Inst. Chem. Engrs. meeting, New York, Nov. 10,
1948) could be suitably applied in the present design. The operation envisaged in the design
starts from feeding the wet seedlac into a feed hopper which discharges on a vibrating screen.

Detailed descriptions of the screen and the drier are as follows:

A. screen — (i) The bed thickness on the screen is maintained at 1” by a baffle, (ii) the
screen mesh size is 40-mesh, and (iii) the screen size is 10 long X 4’ wide inclined at an angle
of 10°, stroke of the shaker is 4” and speed 40 strokes/min. The screen serves the dual
purpose of providing a uniform feed to the drier feed chute and draining off excess moisture
while performing some preliminary drying to reduce drier load.

B. Drier — The salient features of the drier are: (i) The minimum design capacity
of the drier is 5 maunds of dry seedlac/hour, (ii) Overall dimensions — 3’ dia. X 30" long,
(iii) Slope 1 in 40, (iv) Speed-variable from 5 fo 15 r.p.m. (stepless reduction being provided
by a set of cone- pulley drive), (v) Drier driving motor 10 h.p., 960 r.p.m., 400/440V., 3 phase
. 50 cycles A.C. totally enclosed fan cooled, squirrel cage type, (vi) Drier shell made of 3/8”

thick M. steel, discharge chutes and breechings made of 3/16” thick M. steel, (vii) Drier shell
supported on two sets of idlers in rolling contact with two girth rollers. There are two
sets of thrust rolls to prevent axial displacement, (viii) The drier is provided with longitudinal
flights starting 1’-6” from the feed and extending right up to the discharge end. Number of
flights — 12, radial depth — 4", length of folded edge — 4", angle between two edges of
flight — 120°, and (ix) The drier is provided with 2 sets of knockers at the wet end.

The air flows countercurrent to the material for better heat transfer and less dusting.
It is worthwhile to mention that no dehumidification of the air is necessary due to the higher
allowable temperature of air in spite of the limiting temperature of material (40°C.). Inlet
temperature of air can be as_high as 57°C., the exit material temperature remaining still
below 40°C. This results in high gradients for both heat and mass transfer for drying and
consequential saving in_cost. An axial flow fan driven by 3 hp motor with normal
capacity — 1800 to 2000 cfm. and maximum capacity — 3600 cfm. with developed head
of 1-5 in water is to be used.
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system, a chain of the vinyl monomer will be built up as a graft on shellac by a free-radical
Pprocess.

The hydroxyl radical formed as in (2) may also lead to the homopolymerization of the
vinyl monomer yielding mixtures of grafted shellac and homopolymers. This is prevented
by using a redox system consisting of shellac hydroperoxide and ferrous ammonium sulphate,
using a complexing reagent, thus:

Shellac — OOH + Fe*% — —> Shellac — O- + OH (=) 4 Fe+3 us(3)

Using the above technique, a graft polymer of shellac and methyl methacrylate has been

prepared and its properties are under study. More work with shellac and other monomers
is under way.

9. HYDROLYSED LAc

It has been reported [vide ILRI, Annual Report (1962-63), 30] that when shellac is
hydrolysed by 1:0 N aqueous caustic alkali, the maximum saponification of lac was obtained
by using 40 per cent excess alkali. Further attempts were made to verify this observation
with 2-0 N caustic soda_solution. The saponification of lac was carried out with different
excess volumes of alkali solution at 97°C. for 5 hours. The maximum saponification value
was obtained by using 30-40 per cent excess of alkali which is in good agreement with the
previously observed value.

10. TECHNICAL PREPARATION OF ALEURITIC ACID

The work on the technical preparation of aleuritic acid was continued. A modified
method for such a preparation is described in Appendix C.

11. Ad hoc WoORK
(@) Composition for filling crevices of plywood

- An enquiry was received to formulate a composition based on lac which could be used
for filling the crevices of plywood. The composition should dry quickly and be very hard.
Many compositions were tried using talc powder, sawdust, and barytes in 25 per cent shellac
solution. Of these the composition with barytes proved to meet the requirement and a
sample has been sent out for trial.

(b) Wax engravers

A request was received from the Defence Research Laboratory, Kanpur to formulate a
composition based on lac for use as wax engravers. The requirements were that the.
composition should have specific gravity of 1-53 at.18°C., softening point of 77°C. (approx.)
and penetration number of 1-4 units at 25°C.

Different proportions of saponified lac were mixed with shellac and melted at 110°4-5°C.
and tested for the penetration number. - A composition of 65 per cent shellac and 35 per cent
saponified lac, melted together for about 30 minutes at 110°4-5°C., have a product which
met the specification. This composition mixed with a red dye (Rhodamine B) and made
into stick form has been sent for user’s trial. ]

V —UTILIZATION OF LAC IN INDIA — PUBLICITY AND PROPAGANDA

1. VARNISH AND PAINTS

Samples of special varnishes, e.g. book varnish, picture varnish, hair lacquer, etc., were
sent for trial to several parties intending to manufacture them.
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Some new compositions of heat- and water-proof varnish were developed and samples
were sent to several renowned furniture makers for trial. As a result, a few parties became
interested. They enquired regarding details of the preparation of the varnish with the
intention to manufacture it.

Due to shortage of spirit throughout the country many enquiries have been received
for formulation of aqueous-based varnishes. Experiments to formulate such compositions
are being carried out at the Institute.

2. SHELLAC LACQUER FOR BRASS METAL-WARE

From the All-India Handicrafts Board an enquiry was received to formulate a
lacquer composition based on lac to protect tarnishing of brass-wares. Two satisfactory
compositions based on lac and urea-formaldehyde resin were tried. After initial air-drying
followed by baking they developed very hard and glossy films. Brass panels coated with
lac varnish as mentioned above were sent to the Handicraft Board for their examination. -

3. Suerrac Etca PRIMER

The paint on primer coating on the aluminium body of the motor van belonging to
Prof. Ross of U.S.A. stood very satisfactorily the entire journey of 50,000 km. to U.S.A.
through several eastern countries. Satisfactory reports on the performance of the primer
on aluminium bodies of Railway Coaches have been received from Western and S.E.Rly.
State Transport Corporations also’ have sent satisfactory reports after proper trials on
bus bodies made of aluminium.

After receiving satisfactory reports of field trials, the Ministry of Agriculture was
approached to issue a circular letter to all other Ministries and Departments concerned
Tequesting them to use Shellac Etch Primers, wherever suitable. The Ministry has kindly
authorized the Secretary, ILCC to issue letter on this subject.

4. ADHESIVE AN} CEMENTS

Samples of Shellac Gasket Compound were received in the Regional Laboratory,
Namkum for tests according to the specification No. DTD-777. At the request from the
Indian Standard Institution a tentative draft specification for shellac jointing compound
has been prepared and sent to them for comments.

5. WATER-SOLUBLE LAcC

Enquiries were received mostly from South India regarding the method of preparation
and use of water-soluble lac for coating earthenware. A new field of consumption of water-
soluble lac as an ingredient for photo-engraving has been developed by Sri B. Mazumdar
of the School of Printing Technology, Calcutta in collaboration with ILRI. -Demand of
this material in this field is gradually increasing. - :

6. BLEACHED LAc

Demand for bleached lac particularly for the dewaxed variety was noticed to increase
gradually. Several parties were interested to know .the process of manufacture of the
material and sent their representatives to this Institute for training. Over a dozen parties
have already started manufacturing bleached lac in a small way and one prominent manu-
facturer of shellac in Calcutta has started manufacturing bleached lac for export. The
setting up of a State owned Bleached Lac Factory is also under active consideration of the
Bihar Government. ;
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7. SHELLAC IMPREGNATED TISSUE PAPER

Investigations, in collaboration with Central Tobacco Committee, were started to
develop a paper-coating composition which may stand sharp bending or folding without
forming any cracks or crinkles, for use as a wrapper for chewing tobacco. So far the results
obtained have not been satisfactory and more experiments are being carried out to achieve
this object.

8. TECHNICAL SERVICE TO MANUFACTURERS AND CONSUMERS

At the instance’of M.P. Government efforts have been made to revive the activity of
the State owned Government Shellac Factory, Umaria, M.P. which remained idle for
some time past. The State Trading Corporation agreed to. lift the entire produce of the
factory from Umaria. Technical assistance was offered from ILRI to restart the factory

_ but uptil now no action has been taken by M.P. Government.

The Government Shellac Factory, Chaparmukh, Assam was also closed down as it was
found uneconomical to run. A committee was formed by the Assam Government to
consider the question of the reopening of the factory. A meeting was held in August 1963
at Shillong where the reasons for the loss were discussed. The next meeting would be held
sometimes in 1964 to decide the issue finally. e

To increase the activity of Lac Utilization Centre, Pendra, M.P. the Supervisor of the
Centre has prepared a scheme after discussion with ILRI.

Interested parties have been supplied with literature on: (i) improved method of
manufacturing seedlac, (i) substituting coke for charcoal for: making of shellac, and
{iii) methods of preparing various varnishes. .

9. StickLAC PROCESSING UNIT

It was suggested by Dr. Ram Subhag Singh, Union Minister of Agriculture that a Sticklac
Processing Unit be installed at ILRI. Accordingly equipment and machinery to process
5,000 quintals of sticklac annually has been installed. Preliminary trials have been carried
out. It has since-been decided by the Governing Body of ILCC that this unit may process
lac supplied through the Bihar State Co-operative Lac Federation.

10. REGIONAL TESTING LABORATORIES

Five Laboratories, one each at Gondia (Maharashtra), Bilaspur (M.P.), Balarampur
{W.B.), Daltonganj (Bihar) and Namkum (Bihar), continued their normal activity and a
Jarge number of samples of seedlac and shellac were analysed. Several other products of lac
received occasionally from the manufacturers and the seedlac purchasing centres of the
State Trading Corporation were also tested.

VI—PILOT PRODUCTION UNIT

The Pilot Production Unit continued to function throughout the year and five grades
of special shellacs, viz. two grades of bleached lac — refined and regular, two grades of
water-soluble Ixc — (DL and AL), and one grade (ASK) of autoclave shellac were manu-
factured and sold to the public. Besides these, picture varnish, french polish, hydrolysed
lac etc., were also manufactured and sold.

Sales

During the period under review, the unit has sold 2,923-39 kg. of special shellacs for
Rs. 17,650.80. Other miscellaneous lac-based products like varnishes, hydrolysed lacs,
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etc., valued at Rs. 413.30 were also sold. This totals to Rs. 18,064.10. The gross profit
made during this year amounted to Rs. 7411.29 only.

The sale figures of bleached lacs maintained steady progress, the total quantity sold
during 1963-64 being 1,809-69 kg. as against about 900 kg. during 1962-63 and about 400 kg.
during 1961-62. Thus the sale figures for bleached lac by this unit are double those of the
previous year in spite of the fact that several firms have started production, meeting the
demands, at least partially, of their respective zones. There was, however, a sudden drop
of sale figures of ASK grade (autoclave) shellac during 1963-64. The statement of sale
figures of the unit for the last three years has been brought out in Table IX (App. B).

Advertisement and publicity [

The usual publicity of the products made by the Production Unit of ILRI by periodical
insertions of advertisements in dailies and periodicals through the Directorate of Advertise-
ment and Visual Publicity was discontinued during the year under review. Letters in the
form of circulars and other informations were, however, sent to intending purchasers.
Free samples together with price list, methods of use of different products of lac and business.
terms were also sent to about 60 parties on request. Free samples exceeding the normal
quantity were also sent to a few firms of repute to meet their specific requirements for
large-scale experiments.

VII—SPONSORED RESEARCH SCHEMES

1. CONSTITUTION OF LaAc

(a) Delhi University

Lac resin was fractionated by the fractional precipitation method. A concentrated
alcoholic solution of the resin was poured into a large volume of ether when an amorphous
poweder (hard resin I) separated out. This was filtered and the solvent was removed from
the solution and the residual gum on repeated maceration with ether gave another powdery
mass (hard resin IT). After filtration and removal of ether from the filtrate a gummy mass
(soft resin) was obtained. .

The hard resin fraction was treated with hydrogen chloride gas in acetic acid solution
with the formation of chloro resin. Alkaline hydrolysis of this chloro resin gave a gummy
mass from which the sparingly soluble erytiro-aleuritic acid eould be separated out by
treatment with ether.. The ether solution yielded the terpene acids along with other minor
components. Erythro-aleuritic acid is obtained straightway by the modified method as
against the threo-aleuritic acid by the direct alkaline hydrolysis of the resin. The yields
of crude erythro-aleuritic acid from different samples of lac are given below. In all cases,
the product was fairly pure and yielded readily on recrystallization more than 75 per cent
as the pure acid.

Sample Percentage yield of crude
erythro-aleuritic acid.
Hard resin I (from palas seedlac) .o 30-35
Hard resin II (from palas seedlac) 25
Platina shellac w.  30-35
Lemon shellac : 40
Super blond shellac 40

40
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TABLE II — EFFECT OF OXALIC ACID

ON SEEDLAC PROCESSING TO SHELLAG

Sl. Amount of Date of Colour Life in Flow in Rate of Acid
No. oxalic acid manufacture index minutes seconds filtration value
Y% and test n c.c.
1 0-0 Feb. 1964 12 54 65 48 711
2 0-1 do 1 49 72 50 71-5
3 0-25 do 11 44 95 48 ~ 718
4 0-5 do 10-5 18 125 46 721
TABLE III — HOLD-UP EXPERIMENTS
Length of drier = 8§-0”
Diameter of drier = 1’-0”
No. of Slope Speed Feed rate Actual Actual Theoretical
obser- ft./ft. length [.p.m. 1b./br. hold-up hold-up hold-up
vation of drier with with air with no air,
no air 1b. according to
1b. ‘A Friedman and
Marshall’s eqn.
1b.
1 0-03125 10 28-86 4-221 4-86 4:37
2 0-03125 10 165-1 24-5 26-25 24-93
3 0-03125 8 43-278 7-221 7-852 §-2386
4 0-03125 8 185-0 32-0 — 35-203
5 0-03125 8 213-0 69-5 -— 40-55
6 0-03125 8 308-7 114-0 - 58-76
7 0-03125 6 114-76 25-5 2675 28-32
8 0-05078 10 28-6 225 3-264 2-73
9 0-05078 8 22-8 2-105 2-62 2:688
10 0-05078 8 193-92 23-25 25-5 2272
11 0-05078 . 6 40-0 6-543 7-35 6-072
12 0-05078 6 215-34 49-5 — 32-69
13 0-06250 10 23-2 1-852 1-73 1-807
14 0-06250 10 126-66 10-50 12-0 9-849
15 0-06250 8 39-03 355 412 3-7145
16 0-06250 6 46-296 . 4-833 5-323 5-712
17 0-06250 6 133-2 W55 185 16-405
0-23 xL

Friedman & Marshall's relation: T =

SXNO:9xD’

length of drier, ft. S = Slope of drier, ft./ft. length of drier.

Diameter of drier, ft.

where T=Time of passage, mins. L = Effective

N = Rotative speed of drier, r.p.m. D =

T :
H = FXx —, where H = Hold-up in drier, Ib. F == Feed rate to the drier, lb./hr.
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TABLE V — PROPERTIES OF HEAT- AND WATER-PROOF VARNISH AFTER DIFFERENT
MATURITY PERIOD (25 PER CENT SOLUTION WAS TESTED)

Sl.  Maturity Viscosity, Acid ° Colour Heat- - Water- Scratch  Flexibility Gloss
No. period time in value index, résistance resistance hardness (bent
in days  seconds "B.D.H. (boiling  (immersed (load on round
at 30°C. water in water 1 mm. ball 3 mm.
beaker for 7 days) in gm.) mandrel)
put for
2 mins.)
1 Fresh 26-0 16-9 2-5 SM FB 800 MC 70
sample . . ¢
2 One 26-0 16-9 25 ST NB - 900 NC 68
3 Two 280 © 14-8 - 25 ST NB 900 NC 72
3 Three 29-5 14-6 2:5 NS NB 1000 NC 76
5 Seven 29-5 14-5 25 NS NB 900 NC 70
6  Thirty 30-0 14-5 2-5 NS NB 1100 NC 71

. SM, Sticking and faint. mark; ST, Slight sticking; NS, No sticking and no marks NB, No blushing;
FB, Faint blushing; NC, No cracks; MC, Micro cracks.

TABLE VI—FILM PROPERTIES OF TIN PLATE LACQUER AFTER DIFFERENT
MATURITY PERIOD

Fresh 6 months 12 months 18 months
sample old old old
1. Appearance of the varnish Clear homogeneous solutions
2. Colour of the varnish : Pale Pale Pale Pale
yellow yellow yellow yellow
3. Viscosity at 30°C. (time in 285 30-2 31-0 31-2
seconds)
4. Baking time in minutes 15 15 15 . 15
5. Baking temperature in °C. 150 150 150 150
PROPERTIES OF BAKED FILMS
6. Appearance of the film HSG HSG HSG HSG
7. Flexibility (film bent round a NC NC- NC NC
3 mm. mandrel)
8. Scratch hardness (load on 1 mm. 1200 1100 1200 1300
steel ball in gm.)
9. Water-resistance of the film on NB NB NB NB
glass slides (immersed in water
for one month)
10. Heat-resistance (Beaker contain- NS NS NS NS
ing boiling water put over the film
for 5 mins.) iy
11. Resistance to dilute acids (im- No No No No
mersed in 59, solution of various effect effect effect effect
acids) ;

12. Resistance to spirit (film immers- Good Good Good Good
ed in spirit and allowed to sftand . .
for one month)

13. Resistance to aromatic solvents Good” Good Good Good
such as Benzene toluene, etc.

NS — No sticking and no mark
NC — No cracks
HSG — Hard, smooth and glossy
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10.
11.

12.

13.

14,
15.

16.
17
18.

TABLE VII — FILM PROPERTIES OF LAG-EPOXY RESIN VARNISH

(Shellac varnish containing 20% Epikote resin 1004 in Dioxane)

A. PROPERTIES OF THE VARNISH

Appearance of the varnish

Solid content 9, r .
Air-drying time, minutes

Baking temperature, °C.

Baking time in minutes

B. FILM PROPERTIES
Appearance of the film

Flexibility (film bent round 3 mm. mandrel)
Scratch hardness (load on 1 mm. steel ball in
gram.)

Water-resistance (film immersed in water)

Heat-resistance (beaker containing boiling water
put over the film for 2 mins.)

Resistance to dilute acids (59, solution) films
immersed in various acids

Resistance to b0111ng water (immersed in boil-
ing water) :

,Resistance to aromatic- solvents (immersed in

respective -solvents for 7 days)
(a) Toluene 37

(b) White spirit

(c) Benzene

Resistance to lubricating oil

‘Resistance to alcohol—film hard rubbed w1th
cotton wad dipped in alcohol

Resistance to acetone—film hard rubbed with
cotton wad dipped in acetone

Resistance to 2%, NaoH solution—film immers-
ed in the solution

Resistance to concentrated acids:

(a) 509, V/V hydrochloric acid =

(b} 50%, V/V nitric acid
(¢) 509% V/V acetic acid

Clear homogeneous lacquer

25

5

150
20-30

Air-drying
Smooth, hard
and glossy

No cracks
1000-1100

Blushes within
one hour

Sticking takes -

place
Blushing takes
place. within
an hour

Blushes within
20 seconds

Film becomes
soft

Stickiness of the
film
do
do

5th rub washed

out the film
One r1ub re-
moves the film
Film dissolves
in 10 min.

Blushing within
30 min.
do
do

Baked

Smooth, hard
and glossy
No cracks
1800-2000

No  blushing
up to 20 days
No  sticking
and no mark
No  blushing
and no lifting
off of the film
up to 7 days
No blushing or
lifting up to
5 mins.

No loss of gloss
or sticking or
softening of
the film

50 rubs no
effect

10th rub wash-
es out the film

No effect up to
5 hours

No effect up to
48 hours

do

do
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APPENDIX C

Technical Preparation of Aleuritic Acid

Dissolve 100 parts of lac in 100 parts of water containing 17-5 parts of caustic soda
at water bath temperature and the heating is continued for an hour more. This solution
is then allowed to stand at room temperature for 8-10 days while crystals of sodium aleuritate
separate out. The solution is diluted with 1-litre of saturated common salt solution with
efficient stirring. A sufficient amount of a mixture of asbestos powder and fibre (50: 50)
is mixed up and the solution filtered through a similar bed of asbestos and finally washed
with 500 ml. of saturated common salt solution. The sodium aleuritate is then dissolved out
of the asbestos with hot water. To the cold solution dilute sulphuric acid is added and the
precipitated aleuritic acid is washed repeatedly with water to make it free from sulphuric,
acid. The erudi aleuritic acid is then decolourized and recrystallized from hot 30 per. cent
aqueous ethyl alcohol containing 1-0 N hydrochloric acid. The yield of pure aleuritic acid,
m.p. 101°C., is 15-16 per cent.

APPENDIX D

List of Publications from the Institute during 1963-64

1. Bleached Lac, by B. B. Khanna [Paint India, Vol. 13, No. 4 (1963), pp. 28].

2. Insulating Varnishes, by S. S. Chopra [Engineering Times & Foundry News, Vol, 6,
No. 10 (1963), pp. 25-27].

3. Emergence of Lac larvae from parasitized female lac insect * Laccifer lacca Kerr.’, by
B. P. Mehra and N. Mazumdar [Science & Culture, Vol. 29, No. # (1963), pp. 203-6].

4. Occurrance of winged males of Laccifer Lacca (Kerr.) in Aghani 1962-63 Crop, by B. P.
Mehra and N. S. Chouhan [Indian Forester, Vol. 89, No. 11 (1963), pp. 757-8].

5. Damage to Lac Crops by Monkeys, by R. S. Gokulpure, B. P. Mehra and S. Krishna-
swamy [Indian Forester, Vol. 89, No. 4 (1963), pp. 291-2]. ¢

6. Determination of optimum quantity of broodlac for crop inoculation: Part T — Kusmi
Lac Crop, by S. Krishnaswami, B. K. Purkayastha and N. Mazumdar [Indian Forester,
Vol. 89, No. 8-(1963), pp- 540-49].

7. Abnormal incidence of Holotrichia, serrata F. (Melolonthidae: Coleoptera), by-S.
Krishnaswami, M. R. Ghosh, N. Mazumdar and Y. S. Krishnan [Indian -Journal of
Entomology, Vol. 25, Part IV (1963), pp. 381-2]. gt

8. Driage in Ar¢ Sticklac from Palas (Butea monosperma), by C. P. Malhotra and S. N.
Sharma [Indian Forester, Vol. 89, No. 11 (1963), pp. 736]. '

9. A new plan of lac cultivation on Palas (Butea monosperma) in hot areas by C. P.
Malhotra [Proc. 50th Ind. Sci. Cong. (1963) Part II, pp. 598]. '

APPENDIX E

List of Patents Accepted

(1) No. 81054 — Manufacture and use of shellac-based sprayable picture varnish for the
preservation of works of arts, by O. P. Ratra.
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