ANNUAL REPORT, 1949

The Council of the National Institute of Sciences of India have the pleasure in
submitting the following report on the general concerns of the Institute for the year
1949, under provisions of Rule 48(f).

Membership.

Out of 238 Ordinary Fellows at the close of the previous year, one died, two
resigned, and the names of four (Dr. C. F. C. Beeson, Mr. C. C. Calder, Sir Arthur
Olver, and Lt.-Col. J. A. Sinton) were struck off the list under Rule 36. Fifteen
new Fellows were elected, but the election of one became null and void because of
his failure to pay the admission fee within the period laid down in Rule 9. At the
close of the year the number of Ordinary Fellows thus stood at 245 (Appendix I).

In addition to 24 Honorary Fellows listed in Appendix I, the following four
were eloected during the year:—

1. Dr. Louis de Broglie, Professor of Theoretical Physics, Poincare Institute, Sorbonne,
Paris, France,

2. Prof. Hans von Euler, Professor of Chemistry, Stockholm University, Stockholm,
Sweden.

3. Dr. Harlow Shapley, Director of Harvard University Observatory and President,
American Science Association, Cambridge, Mass., U.S.A.

4. Professor Georg Tischler, Botanical Institute, University of Kiel, Berlin, Germany.

Steps have been taken to confer on them the Honorary Fellowship of the
Institute through diplomatic channels.

Meetings.

The Fourteenth Annual General Meeting was held in the Vizianagram Hall
of the Allahabad University on 4th January, under the presidentship of
Dr. 8. S. Bhatnagar. His Presidential Address contained a résumé of developments
in scientific research in the previous year.

There were five Ordinary General Meetings at which papers were read and
discussed. The symposia organized were three:—

January 4 (Allahabad) .. Stellar Constitution—organized by Prof. A, C. Banerji.

March 4 (Calcutta) .. Woeights and Measures—organized by Prof. 8, K.
Mitra.

May 6 (Bangalore) .. The present position of research in Cytology, Genetics,
and Plant Breeding in India—organized by Dr. 8. P.
Agharkar.

The following lectures were also delivered at the Ordinary General Meetings:—

August 5 (Bombay) .. Smokeless Scientific Ovens for the Masses, by Dr. 8. P.
Raju.
October 6 (Delhi) .. Atomic Clocks, by Dr. K. 8. Krishnan,

The last-mentioned lecture was followed by the exposition of a technicolour film
entitled ‘Crystals go to War’, which was obtained by the courtesy of Messrs,
Toshniwal Bros., Ltd., of Bombay.

In addition, the following special lectures were delivered :—

January 14 (Delhi) .. Research Organization, by Sir Henry Tizzard, Chair-

man, Advisory Council on Scientific Policy, Great
Britain.
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January 21 (Delhi) .. Solar Magnetism, by Prof. Sydney Chapman, Sedleian
Professor of Natural Philosophy in the University of
Oxford.

Receptions were held in the Delhi University Hall to enable the Fellows of the
Institute to meet Sir Henry Tizzard on 14th January, Professor Sydney Chapman
on 21st January, Dr. G. B. Lal (Science Editor of Hearst Newspapers) on 4th
February, and Delegates to the Defence Science Conference on 22nd April.

The Council.

The office-bearers and members elected at the Fourteenth Annual General
Meeting together with representatives nominated by the Co-operating Academies,
the Indian Science Congress Association and the Government of India constituted
the Council for the year. They were :—

President .- .. Prof. 8. N. Bose (Calcutta).

Vice- Presidents N .. Prof. A, C. Banerji (Allahabad).
Major-General S. S. Sokhey (Bombay).

Additional Vice- Presidents .. Dr.D. R. Bhattacharya (Allahabad).

Dr. K. 8. Krishnan (Delhi).

Dr. W. D. West (Calcutta).

Ropresentative of the Indian Academy of Sciences
(nomination not received).

Treasurer . .. Dr. C. G. Pandit (Delhi).
Foreign Secretary .. .. Dr.J. N. Mukherjee (Delhi).
Secretaries N .. Prof. D. S. Kothari (Delhi).
) Dr. H. S. Pruthi (Delhi).
Editor of Publications .. Dr. 8. L. Hora (Calcutta).
Members .. .. Prof. K. N. Bagchi (Calcutta). /

Dr. 8. K. Banerji (Delhi).
Mr. S. Basu (Poona).
Prof. H. J. Bhabha (Bombay).
Prof. S. R. Bose {Calcutta).
Dr. B. B. Dey (Madras).
Prof. A. C. Joshi (Hoshiarpur).
Dr, 8. Krishna (Dehra Dun).
Dr. K. 8. Krishnan (Delhi).
*Dr. H. R. Mehra (Allahabad).
Prof. S. K. Mitra (Calcutta).
Dr. B. Mukerji (Calcutta).
Mr. G. R. Paranjpe (Poona).
Dr. M. Prasad (Bombay).
Prof. J. M. Sen (Calcutta).
*Prof. N. R. Sen (Calcutta).
Dr. A. C. Ukil (Calcutta),
Ez-officio Members (Past Presi- Dr. 8. S. Bhatnagar (1947 and 1948) (Delhi).
dents) Dr. R. N. Chopra (1939 and 1940) (Jammu).
Dr, J. C. Ghosh (1943 and 1944) (Delhi).
Dr. Baini Prashad (1941 and 1942) (Delhi).
Prof. M. N. Saha (1937 and 1938) (Calcutta).
Dr. D. N. Wadia (1945 and 1946).
Additional Members .. Dr. B. S. Guha (Calcutta),
Prof. B. Sanjiva Rao (Bangalore).
Dr. P. L. Srivastava (Allahabad).
Representative of the Indian Academy of Sciences
(nomination not received).
Rej_z?reseniative of Government of Dr, C, G, Pandit.
ndia.

During the absence of Dr. 8, L. Hora from India, Prof. J. M. Sen was appointed
to act as Editor of Publications.

* Dr. H. R. Mehra and Prof. N. R. Sen were appointed by the Couneil to fill vacancies

created by the election of Prof, A. C. Banerji as Vice-President and of Dr, C. G, Pandit as
Treasurer,
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The Sectional and other Committees appointed by the Council are shown in
Appendix II. The Council held six meetings. Some important resolutions passed
by the Council are given in Appendix III,

Rules of the Institute.

The Rules of the Institute were rovised in the light of experience gained in the
working of the Institute for the last thirteen years. The amended Rules will come
into effect from 1st February, 1950.

Representations on Scientific Bodies.

Prof. A. C. Banerji, Prof. 8. R. Bose, Prof. D. 8. Kothari, Dr. M. 8. Krishnan,
and Dr. Baini Prashad represented the Institute on the Scientific Sub-Commission of
the Indian National Commission set up for co-operation with UNESCO.

Dr. K. 8. Krishnan, Prof. M. N. Saha, and Dr. D. N. Wadia were nominated to
represent the Institute on the Central Board of Geophysics.

Prof. B. B. Dey and Prof. D. 8. Kothari were nominated for the year ending
31st March, 1950, as representatives of the Institute on the Council of the Indian
Association for the Cultivation of Science, Calcutta.

Dr. S. L. Hora, Prof. D. S. Kothari, Prof. Baini Prashad, and Prof. J. M. Sen were
nominated to represent the Institute on the Committee constituted under the
joint auspices of the Council of Scientific and Industrial Research and the National
Institute of Sciences to draw up instructions for authors of scientific papers in the
light of the recommendations of the Royal Society Scientific Information Conference.

The representatives on the Indian Standards Institution, of which the National
Institute is a sustaining member, were as follows:—

General Council .. .. Mr. G. R. Paranjpe.

Chemical Division .. .. Dr. B. Mukerji (principal) and Prof, K. N, Bagchi
(alternative).

Weights and Measures Commitiee Prof. S. K. Mitra (principal} and Mr. G, C. Mitter
(alternative).

Fresh representations were made to the Government of India to declare the
National Institute as the body adhering on behalf of India to the International
Council of Scientific Unions, pointing out that India’s place should be rather with
32 scientifically advanced countries affiliated through national organizations corre-
sponding to the National Institute than among the eight who have no National
Academy or Institution to represent them, and that India cannot derive full benefit
of her association with International Scientific Unions until corresponding National
Committees are organized. The Government of India have intimated the Prime
Minister’s decision to the effect that for the present the procedure now followed,
under which the initiative in dealing with International Scientific Unions rested
with the Department of Scientific Research and the Department was advised at
each stage by the National Institute, should be given a trial and the whole question
could be reviewed at some later date when financial circumstances were more
favourable.

Besides the International Council of Scientific Unions, India is now adhered to
International Unions of Astronomy, Geodesy and Geophysics, Geography, Pure
and Applied Physics, Chemistry, Radio Sciences, Biological Sciences, Crystallo-
graphy and History of Science with their allied Associations and Commissions,
and the question of joining the Union of Pure and Applied Mechanics is under
consideration. The Natignal Institute is consulted by the Government on all
matters relating to India’s adherence ; it is kept in touch with the activities, of the
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verious unions by the Government and also by the Foreign Secretary who is, in
his personal capacity, a member of the Executive Committee of the ICSU,

Delegations to International Conferences.

Fellows of the Institute represented the Government of India at various Inter-
national Conferences during the year under report:—

1. United Nations Scientific Conference on the Conservation and Utilization of Re-
sources, August-September (Lake Success, New York)—Dr. S. S. Bhatnagar
(Leader), Dr. J. C. Ghosh, Dr. 8. L. Hora, Dr. M. 8. Krishnan, Prof. P. C. Mahala-
nobis, and Dr. J. N. Mukherjee. Dr. Bhatnagar also represented the National
Institute.

2. TUnited Nations Educational, Scientific and Cultural Organization—4th General
Assembly, September-October (Paris)—Dr. J. C. Ghosh.

3. TUnited Nations Educational, Scientific and Cultural Organization—Conference on
problems of Nature Protection, August {Lake Success, New York)—Dr. 8. L. Hora.

4. United Nations Educational, Scientific and Cultural Organization—Committee to
examine problems of abstracting of literature in the field of Physics and related
Sciences, December (Paris)—Dr. S. K. Banerji.

5. United Nations Statistical Commission, April-May (Geneva)—Prof. P. C.
Mahalanobis.

6. TUnited Nations Sub-Commission on Statistical Sampling, September (Geneva)—
Prof. P. C. Mahalanobis.

7. International Council of Scientific Unions—General Assembly, September (Copenhagen)
—Dr. J. C. Ghosh and Dr. J. N. Mukherjee.

8. Second International Congress of Crop Protection, July (London)—Dr. S. S.
Bhatnagar.

9. International Organization for Standardization, June-July (Paris)—Dr. L, C.
Verman.

10. Second International Biometric Conference, International Population Union, August-
September {Geneva)—Prof. P. C. Mahalanobis.

11. Biennial Session of the International Statistical Institute, September (Berne)—
Prof. P. C. Mahalanobis.

12. Canadian Mathematical Conference, August-September (Vancouver)—Prof. H, J.
Bhabha.

13. Indo-Pacific Figsheries Council, March (Singapore)—Dr. Baini Prashad.

14. International Phyto-Sanitary Conference (Rubber) for South-East Asia, February
(Singapore)—Dr. B. B. Mundkur.

15. International Phyto-Sanitary Conference for South-East Asia, April (Singapore)
—Dr. H. S. Pruthi.

16. International Conference on Science Abstracting, June (Paris)—Dr. S. Bhaga-
vantam.

17. International Biochemistry Conference, August (London)—Dr. B. B. Dikeshit.
Dr. B. C. Guha was elected Chairman of the Section on Vitamins.

18. Statistical Conference for South-East Asia (Singapore)—Dr. P. V. Sukhatme.
19. Fourth Empire Mining and Metallurgical Congress, July (Great Britain)—
Dr, W. D. West.

Dr. 8. Krishna, Dr, B. P. Pal and Mr. V. P. Sondhi were members of the Indian
Scientific Delegation sent by the Government of India, at the invitation of the
Australian Government, to visit important research centres in that country from
21st February to 4th April.

Institute’s Building.

The Department of Scientific Research has kindly provided funds to pay
the premium required by the Ministry of Works, Mines, and Power for the 3-acre plot
allotted for the Institute Building, and a perpetual lease agreement has been signed.
The ground rent for the first year also came from the same source, and a request

has been made to increase correspondingly the recurring, (Government, grant to the
Institute. :

«
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It was originally intended to undertake, in the first instance, the construction
of a main block comprising, on the ground floor, an Assembly Hall, an Entrance
Hall, five Working Rooms, a Council Room, a Hall leading to the Council Room,
and Library Rooms on the first floor. This was estimated to cost about
Rs.4,00,000, while the Government grant at disposal was Rs.2,20,000. On the
Ministry of Finance insisting upon the Institute restricting the initial construction
to what could bhe done within the funds available to be complete with essential
services, furniture, fittings, etc., it was decided to build for the time being the
ground floor only ménus the Council Room. Our architects in Bombay and the
C.P.W.D. thought that the ground floor without the Council Room could be built and
furnished within the Government grant, but quotations received from some leading
Government contractors indicated that their charges would be nearer three lakhs
than two lakhs, excluding the cost for essential services, furniture, fittings, etc.
On account of the prevailing financial stringency the Government are not prepared
to increase the grant for the time being, and the only alternative of simplification of
designs and specifications is being resorted to. The architects are being pressed to
give top priority to this job, and the Council hope that construction work would be
undertaken early in New Year. The Council share the general regret that much
time had been wasted over preliminaries,

Publications.

Eight numbers of Vol. XV of the Proceedings, about 420 pages, and three
numbers (2, 3, and 4) of Vol. I1I of the T'ransactions, totalling 144 pp., were published
during the year. The list of Contents and Index of Vol. XIV of the Proceedings
was also distributed.

It is proposed to replace the Indian Science Abstracts, the publication of which
has been under suspension since 1939 as a measure of paper economy, by a Report
on the Progress of Science in India. The decade 1939-48 will be covered in one
volume, and from 1949 it will be an annual publication.

Consolidated Report on the Working of Scientific Institutions.

At the instance of the Department of Scientific Research, a consolidated report
on the working of scientific institutions—official and non-official—during 1947-48
was prepared for publication by the Ministry of Education.

Library.

About 400 books and pamphlets were added during the year. Twenty-four
more Institutions agreed to exchange their publications with those of the Institute,
which include:—

1. Royal Irish Academy.

2. Royal Society of Canada.

3. National Research Council of Egypt.
4. New York Academy of Sciences.

5. California Academy of Sciences.

A complete list of periodicals received is given in Appendix IV,

National Register of Scientific and Technical Personnel.

On completion of the compilation of materials received by the Institute, the
work relating to the National Register, with all records, has been taken over by the
Council of Scientific and Industrial Research.
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Grant-in-aid of Publications.

It was decided to extend help to publications of learned societies to the aggregate
of Rs.15,000 during the financial year 1949-50 as follows:—

PRSP OE —

Rs.
Royal Asiatic Society of Bengal .. . .. 500
National Academy of Sciences, India .. .. 1,000
Indian Science Congress Association .. .. 1,450
Indian Science News Association .. .. 1,000
Current Science Association .. .. .. 1,000
Indian Statistical Institute .. .. .. 500
Indian Mathematical Society .. .. .. 500
Calcutta Mathematical Society .. .. .. 500
Banaras Mathematical Society .. .. .. 300
Indian Physical Society .. .. .. 700
Indian Chemical Society .. .. 500
Society of Biological Chemists, India .. .. 300
Institution of Chemists (India) .. .. 600
Geological, Mining, and Metallurgical 9001e’ry of India .. 300
Indian Ecological Society .. .. 200
Indian Botanical Society .. 700
Indian Society of Genetics and Plant Breedlng .. 200
Entomological Society of India .. .. 500
Indian Institute for Medical Research .. .. 400
Indian Anthropological Institute .. .. .. 200
Indian Society of Agricultural Statistics .. .. 400
National Geographical Society of India .. .. 800
Physiological Society of India .. .. .. 200
Zoological Society of India .. .. .. 800
Indian Pharmaceutical Association .. .. 700
Indian Psychological Association .. .. .. 200
Indian Institute of Metals .. .. .. 400
Indian Dairy Science Association .. .. 250
Indian Phytopathological Society . . .. . 200

The Department of Scientific Research of the Government of India was also
approached to use their good offices for procuring printing paper of the required
quality for publications of scientific societies.

Grants-in-aid to Learned Societies from the Central Government.

From among the Societies which approached the Institute for obtaining
grants-in-aid from the Government funds, the following were recommended during
the year:—

1.

The Current Science Association, Bangalore.—A recurring grant of
Rs.2,600 to enable the Association to convert ‘Current Science’ from
a Monthly into a Fortnightly.

The Indian Physical Society, Calcutta.—A recurring grant of Rs.2,500
in support of the Society’s journal converted from a Bi-monthly into
a Monthly.

The Indian Science News Association, Calcutta.—A recurring annual
grant of Rs.33,000 for three years; Rs.10,000 for improvements in
‘Science and Culture’ and Rs.20,000 for its Hindi edition; Rs.3,000
for bringing out special monographs.

The Indian Institute of Metals, New Delhi.—A recurring annual grant of
Rs.3,000 in supvort of its ‘Transactions’.
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5. The Zoological Society of India.—A non-recurring grant of Rs.2,000 to
maintain regular publication of its journal.

6. The Entomological Society of India.—A non-recurring grant of Rs.1,000
for bringing the publication of its journal to date.

7. The Mining, Geological, and Metallurgical Institute of India, Calcutta.—
A non-recurring grant of Rs.5,000 for bringing arrears of publication
to date.

8. The Physiological Society of India.—A non-recurring grant of Rs.1,000
in support of its journal converted from a Half-yearly into a Quarterly.

National Institute of Sciences of India Research Fellowships.

Of the four Senior Research Fellows remaining at the close of last year, Dr. P. N.
Bhaduri (Botany) and Dr. K. Subba Rao (Chemistry) completed their respective
terms, and Dr. S. D. Chatterjee (Physics) resigned after a year on obtaining a post-
doctorate research fellowship of the National Research Council of Canada. Dr. A. P.
Kapur (Zoology), who was selected against a vacancy arising in 1948 through the
refusal of Dr. L. 8. Ramaswami, joined on 27th April, and resigned with effect from
1st July, 1949, on being appointed at the Zoological Survey of India.

Out of 11 Junior Research Fellows at worlrin the beginning of the year, Dr. C.
Datta (Botany) and Mr. P. A. R. Iyer (Zoology) completed their terms, Dr. N. K.
Sarkar (Chemistry) resigned to proceed overseas and Mr. U. R. Burman and Dr. P. C.
Mukharji were selected for award of Senior Research Fellowships.

Four Senior and seven Junior Research Fellowships were awarded during the
year. One Senior Research Fellow resigned within three months and one Junior
Fellow did not accept the offer. The vacancies were filled from the waiting list.

The following 10 Senior and 18 Junior Research Fellows were carrying on
research at places mentioned against their names during the year:—

I. Sentor Research Fellowships.

(@) Awarded in previous years—

1. Dr. P. N. Bhaduri (Botany). Calcutta University, Calcutta (up to
February 19, 1949).

2. Dr. K. Subba Rao (Chemistry). Central College, Bangalore {up to
July 24, 1949).

3. Dr. J. Bhimasenachar (Physics). Andhra University, Waltair.

4. Dr. S. Chatterjec (Physics). Bose Research Institute, Calcutta (up
to September 1, 1949).

5. Dr. A, P. Kapur (Zoology). Zoological Survey of India (up to
June 30, 1949).

by Awarded in 1949—

Mr. U. R. Burman (Mathematics). Calcutta University, Calcutta.

Dr. A. B. Kar (Physiology). Central Drugs Laboratory, Calcutta.

Dr. S. M. Mukherji (Chemistry). Calcutta University, Calcutta
(up to August 19, 1949).

9. Dr. K. V. Srinath (Botany). Central College, Bangalore.

10. Dr. P. C. Mukharji (Chemistry). Calcutta University, Calcutta

(vice Dr. 8. M. Mukherji resigned).

LE;

II. Junior Research Fellowships.

Awarded in previous years—
1. Dr. C. Datta (Botany). Calcutta University, Calcutta (up to
February 7, 1949).
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Mr. P. A. R. Iyer (Zoology). Central College, Bangalore (up to
January 31, 1949).

Dr. N. K. Sarkar (Chemistry). Calcutta University, Calcutta (up to
February 28, 1949).

Mr. V. R. Thiruvenkatachar (Mathematics). Central College,
Bangalore.

Mr. B. K. Banerjea (Physics). Calcutta University, Calcutta.

Mr. U. R. Burman {Mathematics). Calcutta University, Calcutta
(up to May 16, 1949).

Mr. K. Das Gupta (Physics). Calcutta University, Calcutta.

Mr. S. D. Misra (Zoology). Lucknow University, Lucknow.

Dr. P. C. Mukharji (Chemistry). Calcutta University, Calcutta
(up to October 16, 1949).

Mr. S. Veda Raman (Chemistry). Indian Institute of Science,
Bangalore.

Mr. Y. Sunder Rao (Botany). Government College, Hoshiarpur.

Dr. P. N. Agarwal (Chemistry). National Chemical Laboratory,
Poona (vice Mr. T. M. Mahadevan (Geology) who did not accept
the offer). .

Miss Ira Bose (Zoology). Calcutta University, Calcutta.

Mr. S. Datta Majumdar (Physics). Calcutta University, Calcutta.

Dr. S. G. Joshi (Chemistry). Maharashtra Association for the
Cultivation of Science, Poona.

Mr. D. K. Mukherji (Botany). Indian Agricultural Research
Institute, New Delhi.

Mr. K. Subramanyam (Botany). Central College, Bangalore.

Mr. B. V. Sukhatme (Mathematics). Indian Council of Agricultural
Research, New Delhi.

Imperial Chemical Industries (India) Research Fellowships.

Of the seven ICI Research Fellows remaining at the close of previous year,
Dr. R. G. Chatterjee (Chemistry) resigned before the expiry of his term on getting
an appointment in the Bengal Educational Service. Seven fresh awards were made
during the year, three of which were to fill vacancies arising from resignation or
non-acceptance.

The following 14 ICI Fellows were carrying on research at places mentioned

against their

names during 1949 ;:—

(a) Awarded in previous years—

1.

I

=~

Mr. S. P. Basu (Biology-Zoology). Zoological Survey of India,
Calcutta.

Mr. H. N. Bose (Physics). Calcutta University, Calcutta.

Dr. R. G. Chatterjee (Chemistry). Calcutta University, Calcutta (up to
July 1, 1949).

Mr. T. V. Desikachary (Biology-Botany). Madras University, Madras.

Mr. J. Mitra (Biology-Botany). Calcutta University, Calcutta.

Mr. T. V. R. Pillay (Biology-Zoology). Zoological Survey of India,
Caleutta.

Dr. C. V. Subramanian (Biology-Botany). Madras University, Madras.

b) Awarded in 1949—

8.
9.

Dr. 8. N. Ghosh (Physics). Calcutta University, Calcutta.
Dr. L. R. Row (Chemistry). Andhra University, Waltair.
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10. Dr. A. K. Chakravarti (Biology-Botany). Calcutta University,
Calcutta.

11. Dr. A. P. Mahadevan (Chemistry). University of Madras, Madras (up to
October 22, 1949).

12. Dr. C. Ramasastry (Physics). Andhra University, Waltair.

13. Dr. K. K. Reddi (Chemistry). Indian Institute of Science, Bangalore.

14. Mr. P. K. Sen Chaudhury (Physics). Bose Research Institute, Calcutta.

Chandrakala Hora Memorial Medal.

The first award of the medal was made to Dr. 8. B. Setna, Director of Fisheries,
Bombay, for making conspicuously important contributions to the development
of fisheries in India during the preceding five years.

Financial.

The recurring Government grant-in-aid towards expenditure on salaries of
staff, research fellowships, travelling, library and publications amounted to
Rs.1,57,000 during the financial year 1948-49. The Calcutta University, as in
previous years, donated a sum of Rs.500 in aid of the Institute.

The audited accounts for the financial year ending 31st March, 1949, are given in
Appendix V, in which are also given subsidiary statements relating to the ICI
Research Fellowships grant, Chandrakala Hora Memorial Medal Endowment, the
grant for compilation of a National Register of Scientific and Technical Personnel
and the Popularization of Science Fund.

The Revised Estimates for 1949-50 and the Budget Estimates for 1950-51 are
shown in Appendix V1.

Summaries of Annual and Final Reports of Research Fellows are given in
Appendix VII,



10.
11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

22,
23.
24.
25.

26.

APPENDIX I

LIST OF FELLOWS

ORDINARY FELLOWS

Asranam, W, E. V,, Lt.-Col.,, A.R.C.S. (1.}, F.G.S., M.Inst.P.T., Managing Director,
Burmah 0Oil Co., Ltd., Britannic House, Finsbury Circus, London, E.C. 2. (1936).

AcuaARRAR, S. P, M.A,, Ph.D., F.L.S,, Head of the Dept. of Botany, Maharashtra
Association for the Cultivation of Science, Law College, Poona 4,

AnMap, Basuir, M.Sc., Ph.D., Director, Institute of Chemistry, Punjab University, The
Mall, Lahore. (1944).

Anmap, Nazir, O.B.E., M.8c., Ph.D., Secretary, Pakistan Development Board, Block
No. 44, Pakistan Central Secretariat, Karachi.

Arvar, R, Gorara, M.A,, L.T., M.Sc., Professor of Zoology, Andhra University, Waltair.
(1938).

AJREKAR, S. L., B.A. (Cantab.), Dip. Agric., I.LE.S. (Retired), 855 Shivajinagar, Bhan-
darkar Institute Road, Poona 4,

Awanpa Rav, K., Rao Bahadur, M.A., LE.S. (Retd.), 29 Boag Road, Thyagarayanagar,
Madras.

Asu, W. C., B.Sc.,, M.Inst.C.E., A M.I.Mech.E., c/o Lloyds Bank Ltd., 6 Pall Mall,
London.

Avupexn, J. B, M.A,, Se.D. (Cantab.), Superintending Geologist, Geological Survey of
India, 27 Chowringhee Road, Calecutta. (1938).

Awari, P. R., B.A. (Cantab.), D.I.C., LE.S. (Retd.), 759/20 Deccan Gymkhana, Poona 4.

BagceEE, K. D., D.8c., D.I.C., Forest Botanist, Forest Research Institute, New Forest,
Dehra Dun.,

Baacai, K. N., Rai Bahadur, B.Sc.,, M.B.,, D.T.M., F.R.1.C.,, 5 Ballygunge PFlace,
Ballygunge, Calcutta 19. (1940).

Bamr, K. N., D.Sc., D.Phil,, F.R.A.8.B., Professor of Zoology, Lucknow University,
Lucknow.

Baxerseg, K., D.Sc., Mahendralal Sircar Professor of Physics, Indian Association for
the Cultivation of Science, 210 Bowbazar Street, Calcutte 12. (1939).

Baxeryi, A. C., M.Sc., M.A., F.R.A.8,, LLE.S., Professor of Mathematics, Allahabad
University ; Gyan Kutir, Beli Road, Allahabad.

BanerJy, 1., D.Se., Lecturer in Botany, Calcutta University, 35 Ballygunge Circular Road,
Calcutta 19. (1945).

Baxerys, 8. K., 0.B.E., D.Sc., Director-General of Obsgervatories, India (retd.), 3, Ramani
Chatterji Road, P.0O. Rashbehari Avenue Calcutta.

Barpman, J. C., D.Sc. (Cal. & Lond.), Khaira Professor of Chemistry, Calcutta
University, 92 Upper Circular Road, Calcutta 9. (1942),

Basvu, J. K., M.Sc.,, Ph.D. (Lond.), 8oil Physicist to the Government of Bombay,
Central Buildings, Poona. (1941).

Basvu, N. M., M.A,, 63 Hindusthan Park, Ballygunge, Calcutta. (1944).

Basu, S., M.Sc.,, Dy. Director-General of Observatories, Meteorological Office, Ganesh
Khind Road, Poona 5. (1946).

Basu, U. P., D.Sc., Director, Bengal Immunity Research Institute; 98/4 Surendranath
Banerjea Road, Calcutta 14. (1946).

Berari, RaM, M.A., Ph.D., Se.D. Professor of Mathematics, Delhi University, Delhi.
(1941).

Brapua, H. J., Ph.D., D.Se. (Hon.), F.R.S., Director, Tata Insgtitute of Fundamental
Research, Apollo Pier Road, Bombay. (1941).

Buapurg, J. L., D.Sc. (Edin.), Lecturer in Zoology, Calcutta University, 35 Ballygunge
Circular Road, Calcutta 19. (1949).

Buapuri, P. N., Ph.D.,, F.RM.8,, F.R.H.S, F.L.8., Assistant Cytogeneticist, Indian
Agricultural Research Institute, Pusa Road, New Delhi. (1944).



28.

29.

30.

31.

43.

44.
45.

46.

47.
48,

49.

ANNUAL REPORT 325

BuAcAvANTAM, 8., D.Sc., Professor of Physics, Andhra University, Waltair, (1949).

BrArRADWAJA, Y., M.Sc., Ph.D. (Lond.), F.L.S., Principal, Jaswant College, Jodhpur.
(1937).

Brarvcua, F. R., M.8Sc., D.Sc., Professor and Head of the Department of Botany, Royal
Institute of Science; 6 Alexander Road, New Gamdevi, Bombay. (1939).

BrasgAra Smastri, T. P., Rao Saheb, M.A,, F.R.A.S,, Director, Nizamiah Observatory
(Retired); ‘Manorama’, Begumpet, Hyderabad (Deccan).

BuaTNAGar, Sk 8. 8, Kt., 0.B.E., D.Sc.,, F.R.S.,, F.R.I.C.,, F.Inst.P., Secretary,
Department of Scientific Research, Government of India, Central Secretariat, North
Block, New Delhi.

BraTTACHARYA, D. R., Rai Bahadur, D.Sc., Ph.D., F.Z.8., Vice-Chancellor, Allahabad
University; 7 Malaviya Road, Allahabad.

Brmuacsar, B. S., D.Sc., Fishery Biologist, Central Marine Fisheries Research Station,
West Hill, Calicut. (1948).

BoMFORD, G., Brigadier, R.E., Hainton Lodge, Sutton Courtenay, Berkshire, England.
(1935).

Bor, N. L., C.LE., M.A,, D.Sc., F.L.8., ¢/o Messrs. Lloyds Bank, Ld., 6 Pall Mall, London,
SW. 2. (1941).

Bose, D. M., M.A,, B.Sc., Ph.D., Director, Bose Institute, 92/3 Upper Circular Road,
Calcutta 9.

Bosg, G. 8., D.Se., M.B., Professor and Head of the Department of Psychology, Calcutta
University, 92 Upper Circular Road, Calcutta 9. -

Bosk, N. K., M.Sc., Ph.D., Director, River Research Institute, Bengal, Anderson House,
Alipur, Calcutta. (1938).

Bosg, P. (., B.8c. (Glas.), Deputy Director, Health Services (Engineering), Government
of West Bengal; 21 Mandeville Gardens, Calcutta. (1948).
Bosg, P. K., D.Sc., Director, Indian Lac Research Institute, Namkum, Ranchi. (1944).

Bosg, R. C., M.A., Professor, Institute of Mathematical Statistics, University of N. Carolina,
Chapel Hill, N.C., U.8.A. (1942).

Bosg, 8. N., M.Sc., Khaira Professor of Physics, Calcutta University, 92 Upper Circular
Road, Calcutta 9,

Bosg, 8. R., M.A,, D.8c., F.R.8.E., Professor of Botany, R. G. Kar Medical College,
1 Belgachia Road, Calcutta. (1935).

Burripee, W., D.M., M.A. (Oxon.), 366 Wood Stock Road, Oxford.

CHARRABARTY, 8. K., D.Sc., Head of the Department of Mathematics, Bengal Engineering
College, Botanic Gardens P.O., Howrah. (1949).

CrARRAVARTI, D, D.Sc., Lecturer in Chemistry, Calcutta University, 92 Upper Circular
Road, Calcutta 9. (1949).

CrarreErseE, N. C,, Rai Bahadur, D.Sc., A.I.L.Sc., 18 Rajpur Road, Dehra Dun. (1942).

CHATTERJEE, S. C., D.Sc., Head of the Department of Geography, Patna College,
Bankipore, Patna, (1948),

CHOPR‘A, B. N., D.Sc., F.L.S., Deputy Fisheries Development Adviser, Government of
India, Ministry of Agriculture, New Delhi. (1935).

Cropra, Sk R. N., Kt., C.LLE., M.D., Sc.D., F.R.A.8.B., F.R.C.P., Brevet-Col., I.M.S.

(Retired), Director, Drug Research Laboratory, Jammu-Tawi, Jammu and Kashmir
State.

CHOWDHURY, J. K., M.Sc., Dr.Phil, (Berlin), Head of the Department of Chemistry, Bose
Institute, 93 Upper Circular Road, Calcutta 9. (1938).

CrHowpnury, K. AgmMap, M.B.E,, B.A., B.Sc., M.S., D.Sc., Wood Technologist, Forest
Research Institute, New Forest, Dehra Dun, (1 940).

Crowra, 8., M.A., Ph.D., School of Mathematics, Institute of Advanced Study, Princeton,
New Jersey (U.S.A.).

COATQ]ZSG, J., ARSM, F.GS, Eyton House, Leominster, Herefordshire, England.
(1946).

Cn?ogﬁznwx, H., CLE,, B.A,, B.A.L, D.Sc., Geological Survey of Pakistan, Quetta.
1938).
Das, A. K., D.8c., Director, Solar Physics Observatory, Kodaikanal, 8, India. (1943).

Das, B. K., D.Sc. (Lond.), Professor and Head of the Department of Zoology, Osmania
University ; ¢/o Raghe Ali’s House, 151 Morredpally, Secanderabad, Deccan. (1949).

Dasror, J. F., M.8c., D.I.C., Scarsdale, Panday Road, Colaba, Bombay. (1948),



326

59.

60.

61.

62,

63.
64.

65.
66.

67,

68.

69.

70.

71.

72.

73.

74.

76.

71.
78.
79.

80.

81,

82.

83.

84.

86.
87.

88.
89.

90.

91.

ANNUAL REPORT

DasTUR, R. H., M.8e., Plant Physiologist, Institute of Plant Industry, Indore.

Darra, 8., D.8e., D.I.C., Director of Public Instruction, Bengal; 39 Hindusthan Park,
P.O. R.B. Avenue, Calcutta. (1935).

Darra, 8., D.Sc., F.RS.E.,, M.R.C.V.S., D.T.V.M., Major, Director, Indian Veterinary
Research Institute, Izatnagar, Bareilly, U.P. (1938).

DE, M. N., M.B. (Cal.), M.R.C.P. (Lond.), 32 Ganesh Chandra Avenue, Calcutta. (1942).

Dg, P., M.B. (Cal.), F.R.C.P.E., 172 Lansdowne Road, Calcutta 29. (1943),

Drsar, R. D., D.S¢. (Lond.), D.I.C,, F.R.I.C,, Department of Chemical Technology,
Bombay University, Matunga Road, Bombay. (1942).

DEey, B. B, D.Sc., F.R.I.C., LE.S. (retd.), 77 High Road, San Thome, Madras.

Dnar, N. R,, D.Sc., F.R.I.C., L.E.S,, Professor of Chemistry, Allahabad University,
Allahabad.

Digsarr, B. B., M.B.B.8. (Bombay), Ph.D. (Edin.), M.R.C.P. (Edin.), D.P.H. (Calcutta),
Principal, B.J. Medical College, Poona. (1941).

Durtr, 8. B., D.8¢., D.I.C., F.R.I.C., Professor of Chemistry, Delhi University, Delhi.
(1935).

Durra, A. K., D.Se., Physics Department, University College of Science, 92 Upper Circular
Road, Calcutta 9. (1948).

Durra Rov, R. K., Dr.Ing., Chemist, Geological Survey of India, 27 Chowringhee Road,
Calcutta 13. (1948).

Eiwwv, VeErriErR, M.A., D.Sc. (Oxon.), F.R.A.8.B., Taru House, P.O. Patangarh, Dt.
Mandla, C.P. (1943).

Evaxs, P., B.A,, F.G.8., Chief Geologist, Burmah Oil Co., Ltd., Britannic House, Finsbury
Circus, London, E.C. 2.

FErMOR, B1r LEWIs, L., Kt., O.B.E,, D.Sc., A R.S.M., M.Inst.M.M., F.G.S., F.R.A.8.B,,
F.R.S., 24 Durdham Park, Bristol 6.

FowLER, GILBERT J., D.Sc., F.R.I.C., Consulting Chemist, Central Hotel, Bangalore.

Fox, Sir CyrIL 8., Kt., D.8c., M.I.Min.E., F.G.S., F.R.A.S.B., Tudor House, 19 Queens-
mere Road, Wimbledon, London, S,W. 19.

Gaxaparat, K., D.Se., Assistant Director, Chemotherapy Department, Haffkine Institute,
Parel, Bombay. (1946).

Gaxeury, P. B., D.Sc. (Lond.), Principal, Science College, Patna. (1945).

GeE, E. R, M.A,, F.G.8., Waveney, The Linkway, Sutton, Surrey, England. (1935).

Gmosg, B. N,, D.Sc. (Lond.), Reader in Physical Chemistry, University College of Science,
92 Upper Circular Road, Calcutta 9. (1942).

Guosn, J., M.A,, Ph.D., Principal, Presidency College; 8 Satyen Datta Road, Calcutta
29. (1936).

Ggrosr, Sir J. C., Kt., D.Sc., Director-General of Industries and Supplies, Shahjahan
Road, New Delhi,

GnrosH, P. K., M.Sc., D.I.C., D.Se. {(Lond.), Geologist, Geological Survey of India, 27
Chowringhee Road, Calcutta 13. (1941). N

Gaose, R. N.,, D.Sc., Reader in Physics, Allahabad University; 152 South Malaka,
Allahabad. (1939).

GuosH, SupEAMOY, M.B.E., D.Sc. (Edin.), F.R.I.C., Emeritus Professor, School of Tropical
Medicine ; 15 Justice Chundermadhab Road, P.O. Elgin Road, Calcutta, (1945).

GHURYE, G. 8., M.A,, Ph.D., Professor of Sociology, University of Bombay, Fuller Road,
Bombay. (1941).

Gou, P. 8., M.S,, Ph.D. (Chicago), F.A.P.8,, Dean, Faculty of Science, Muslim University,
Aligarh. (1945).

GLENNIE, E. A, D.S.0., Brigadier, R.E., Steepways, Cross Oak Road, Berkhamsted, Herts,
England. -

Gravery, F. H., D.8c., F.R.A.8,B,, 52 London Road, Reading, England.

Guna, B. C., D.Sc., Damodar Valley Corporation, Anderson House, Alipore, Calcutta 27.
(1941).

Guma, B. 8, MAA,, AM,, Ph.D., F.R.A.8.B., Director, Department of Anthropology,
Indian Museum, 27 Chowringhee Road, Calcutta.

Gunma, P. C,, D.Sc., Professor of Organic Chemistry, Indian Institute of Science,
Malleswaram, Bangalore. (1935).



92,

93.

94.
95.

96,

97.

98,
99.

100,

101.
102,

103.

104.

105,

106.

107.

108.
109.

110,
111,
112,
113.

114.

116.
117,

118,
119.
120,

121.

ANNUAL REPORT 327

Guera, J. C,, M.B. (Cal.), Professor of Pharmacology and Officer-in-charge, Indigenous
Drugs Inquiry (I.R.F.A.), School of Tropical Medicine and Medical College, Calcutta.
(1945).

Happow, J. R., 0.B.E., M.R.C.V.S., D.V.S. M., 1.V.S., Senior Research Officer, Foot and
Mouth Disease Research Station, Pirbright, Near Woking, Surrey, England.

Herwig, Robert, M.D., Chief Physician, Jaipur, Rajputana. (1948).

Herow, A, M., D.Sc., F.G.S., F.R.G.S,, F.R.8.E.,, F.R.A.8.B., Geological Survey of
Pakistan, Quetta.

Hora, S. L., Rai Bahadur, D.Sc., F.R.8.E,, F.Z.8., F.R.A.8.B., Director, Zoological
Survey of India, Jabakusum House, 34 Chittaranjan Avenue, Calcutta 12.

Husain, M. Arzar, Khan Bahadur, M.A., M.Sc., I.A.8., Chairman, Pakistan Public
Service Commission, Karachi.

IsuaQ, MorAMMED, M.Sc., Ph.D., D.I.C., 21 Cooper Road, Lahore. (1940).

IyEngar, M. O. P.,, M.A,, Ph.D., F.L.8., University Professor of Botany, Madras
University (Retired); 71 Venkatarangam Pillai Street, Triplicane, Madras.

Jacos, K., D.Sc., Palaeobotanist, Geological Survey of India, 27 Chowringhee Road,
Calcutta 13. (1949).

Josur, A. C., D.Se., Professor of Botany, Government College, Hosghiarpur. (1938).

Joswr, S. 8., D.Sec. (Lond.), Principal, College of Science and Head of the Department of
Chemistry, Banares Hindu University, Banaras. (1945).

Kapaym, B. 8., Ph.D., Director, Central Tobacco Research Institute, Rajahmundry, M, &
S.M. Ry. (1946).

KArUr, 8. N., Ph.D., Officer-in-charge, Wood Working and Timber Mechanics Branch,
Forest Research Institute, 22 Old Survey Road, Dehra Dun.

Kraw, Hamip, M.Se., LL.B,, Ph.D., Reader and Head of Zoology Teaching, Punjab
University, Lahore, (1944).

KHANOLEAR, V. R., M.D., Director of Laboratories and Research, Tata Memorial Hospital,
Hospital Avenue, Parel, Bombay. (1946).

Knrasteig, 8. R.,, Ph.D., D.Sc,, F.R.S.E., Department of Physics, Banaras Hindu
University, Banaras, (1944).

KicrLu, P. K., D.Sc., Profesgor of Physics, Delhi University, Delhi. (1935).

Kixi, M. G., M.B.B.S,, M.Ch, (Orth.), F.R.C.8., Captain, M.C., 3rd Floor, Connaught
Mansion, Colaba, Bombay 5. (1944).

Kosamsi, D. D., 8.B. (Harvard), Professor of Mathematics, Tata Institute of Fundamental
Research, Apollo Pier Road, Bombay 1. (1946),

Koruari, D. 8., M.Sc., Ph.D., Scientific Adviser, Ministry of Defence, Government of
India; 5 University Road, Delhi. (1936).

KrisaNna, 8., C.LE., Ph.D., D.Sc., Director of Forest Research, Forest Research Institute,
New Forest, Dehra Dun,

Krisunan, Sz K. 8., Kt., D.Sc,, F.R.S., Director, National Physical Laboratory,
Near Pusa Institute, New Delhi.

Krisunan, K. V., M.B.B.S,, L.R.C.P., D.B,, D.Sc., Professor of Microbiology, All-India
Institute of Hygiene and Public Health, 110 Chittaranjan Avenue, Calcutta.

Krisunaw, M. 8., AR.C.S,, Ph.D., D.I.C., Director, Bureau of Mines, Ministry of Works,
Mines and Power, Central Secretariat, New Delhi. (1935).

Krisenaswaus K. R., D.Sc., F.R.I.C., Director of Industries, Bihar, Patna. (1948),

Kurxpu, B. C., Ph,D. (Leeds), F.L.S., Director, Jute Agricultural Research Institute,
Indian Central Jute Committee, Hooghly, West Bengal. (1945).

LarL, R. ]_3., M.B.B.S,, D.,P.H,, D.T.M. & H., D.B., Professor of Vital Statistics and
Epidemiology, All-India Institute of Hygiene and Public Health, 110 Chittaranjan
Avenue, Calcutta. (1935).

Law, 8.C.,M.A,, B.L.,, Ph.D., F.Z.8,, M.B.0.U., 50 Kailas Bose Street, Calcutta, (1936).

MacGreGor, R. A, C.I.LE., F.I.M,, Technical Director, Indian Special Steel Marketing
Board, 4th Floor, P23/24 Radha Bazar Street, Calcutta 1. (1948),

MACMAHQN, P. S.,‘M.Sc., B.Sc. (Oxon), F.I.C., LE.S., ¢/o Chartered Bank of India,
Australia and China, 28 Charles II Street, Haymarket, London, 8.W. 1.

MapHAVA, K. B.,, M.A,, A.LA. (Lond.), Tabacco Grading Station, Kortipadu Extension,
Guntur. (1940).



328

123.

135.
136.

137.

138.
139.

140.
141,
142,
143,
144.
145.
146.
147.

148,

149.
150.
151.

152.

ANNUAL REPORT

MamaBare, T. S., M.Sc., Ph.D., Lecturer in Botany, Royal Institute of Science, Mayo
Road, Bombay. (1949).

Mauapevan, C., M.A., D.Sc., Professor of Geology, Erskine College of Natural Sciences,
Andhra University, Waltair. (1945).

Mamajani, G. 8., M.A,, Ph.D., Vice-Chancellor, Rajputana University, 18 Civil Lines,
Jaipur.

Mamaraxosis, P. C., O.B.E., M.A,, B.Se.,, F.R.8., LE.S. Statistical Laboratories,
Presidency College, Calcutta.

Manawnti, P. C., D.Se., F.Inss.P., Assoc.A.L.E.E., Ghose Professor of Applied Physics,
Calcutta University, 92 Upper Circular Road, Calcutta. (1945).

Maresawari, P., D.Sc., Professor and Head of the Department of Botany, Delhi
University, Delhi. (1935).

MAJUMDAR, D. N., M.A., Ph.D, (Cantab), Professor of Anthropology, Lucknow University,
Lucknow. (1940).

MAJUMDAR, G. P., Ph.D., Professor of Botany, Presidency College, Calcutta (Retired);
19 Ekdalia Place, Ballygunge, Calcutta. (1943).

MAJUMDAR, R. C., Dr. Phil.Nat. (Jena), Professor and Head of the Department of Physics,
Deolhi University, Delhi, (1941).

MarrOTRA, D. R., D.Sc., A MI.Chem.E., F.I.M.,, M.LLE. (India), Chief Metallurgist,
B.B. & C.I. Rly., Golf Course Road, Ajmer. (1946).

Menra, H. R., M.Sc,, Ph.D., Head of the Zoology Department, Allahabad University,
Allahabad.

MERTA, K. C., Rai Bahadur, M.Sc., Ph.D., Sc.D., Principal and Professor of Botany, Agra
College, Agra.

Miits, J. P., M.A,, I.C.8,, 4 Wilton Street, 2 Grosvenor Place, London, SW. 1. (1936).

Mirra, H. K., M.8c. (Cal.), Ph.D. (Pittsburgh, U.S.A.) Refractories Engineer, Tata Iron
& Steel Co., Ltd., 12A Road East, Jamshedpur. (1949).

Mritra, K., M.B., D.P.H., D.T.M. & H., F.8.8. (Eng.), Nutrition Adviser, Directorate
General of Health Services, New Delhi. (1949).

Mirra, SuBopH, M.D., F.R.C.8., F.R.C.0.G., 4 Chowringhee Terrace, Calcutta. (1944).

Mrizra, S. C., M.A., Ph.D. (Leip.), Lecturer in Psychology, Calcutta University, 92 Upper
Circular Road, Calcutta 9. (1941).

MiTR4, S. K., M.B.E., D.Sc., Ghose Professor of Physics, Calcutta University, 92 Upper
Circular Road, Calcutta 9.

MrmrreEr, G. C., 0.B.E., M.Sc., F.R.I.C., M.Inst.Met., Chief Technical Adviser, Indian
Government Mint, Bombay. (1948).

MITTER, P. C., M.A., Ph.D,, Palit Professor of Chemistry of Calcutta University (Retired),
22 Garpar Road, Calcutta.

MogrE, M.A., Ph.D.,F.Z.8,, Professor of Zoology, College of Science, Nagpur. (1948).

MooxerJEE, H. K., D.Sc., D.I.C., Sir Nilratan Sircar Professor of Zoology and Head of
the Department, Calcutta University, 35 Ballygunge Circular Road, Calcutta 19.
(1939).

MowpawaLrrs, F. N.,, M.A.,, M.LE.E., Mem.A.I.LE.E., M.LLE,, 301 Frere Road, Fort,
Bombay.

MukerJi, B., M.D., D.8c., Director, Central Drugs Laboratory, Government of India,
110 Chittaranjan Avenue, Calcutta 12. (1943).

MUKHERJEE, J. N,, C.B.E., D.Sc,, F.R.I.C., F.R.A.8.B., Director, Indian Agricultural
Research Institute, New Delhi.

MUNDKUR, B. B., Ph.D., Deputy Director (Plant Diseases and Weeds), Plant Protection
and Quarantines Organization, Ministry of Agriculture ; 10 Mandi House, New Delhi 3.
(1946).

Naig, K. G.,D.Sc., F.R.1.C., Retired Principal, Baroda College, Baroda ; Camp Pratapganj,
B.B. & C.L Ry.

Nair, U. 8, M.A,, Ph.D. (Lond.), Head of the Department of Statistics, Travancore
University, Trivandrum. (1945).
Naravawa, Basupzryv, M.Sc., M.B., Ph.D., F.R.S.E., Principal and Professor of Physiology,
Prince of Wales Medical College, Patna. (1946).
NaravaNAMURTI, D., B.Sc., Dr.Ing., Chief Research Officer, Composite Wood and Wood
Pregervation Section, Forest Research Institute, New Forest, Dehra Dun. (1940).
2B



153.

154,

155.
156.

157,

158.

159.

160.

163.

164.

165.
166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177,

178.
179.

180.

181.

ANNUAL REPORT 329

NARLIKAR, V. V., B.Sc. (Bom.), M.A. (Cantab.), F.R.A.S., Professor of Mathematics and
Head of the Department, Banaras Hindu University, Banaras. (1939).

Nara, Ras, Ph.D., D.I.C., University Professor and Head of the Department of Geology,
Banaras Hindu University, Banaras. (1943).

Nars, Visawa, M.Sc., Ph.D., F.R.M.8,, Principal, Government College, Hoshiarpur, (1940).

NEHRU, THE HON'BLE PANDIT JAWAHARLAL, Prime Minister, Government of India, New
Delhi. (1947).

NEeogr, P., M.A,, Ph.D., LLE.S. (Retired), Principal, Maharaja Manindra Chandra College,
44A New Shambazar Street, Calcutta. (1936).

NorMAND, Sir CoarrLes W, B., Kt., C.I.LE., M.A., D.Sc., cfo Midland Bank, Gloucester
Road, London, S.W. 7.

Par, B. P, Ph.D., F.L.S., Head of the Division of Botany and Asst. Director, Indian
Agricultural Research Institute, New Delhi. (1946).

Paxprr, C. G., 0.B.E.,, M.B.B.S.,, Ph.D., D.P.H., D.T.M., Secretary, Indian Research
Fund Association, Hutments, Room No. 15 (Civil Block) Behind South Block, New
Delhi. (1939).

Panpya, A. H., Sc¢.D. (Eng.), M.ILE. (Ind.), M.Am.Soc.C.E., A M.I.S.E.,, AMIW,,
‘Kumkum’, 50-A Pedder Road, Bombay 26. (1949).

PanJa, G., M.B., D.Bact., Professor of Bacteriology and Pathology, School of Tropical
Medicine (Retired) ; P. 117 Vivekananda Road, Calcutta. (1944).

Paxsg, V. G., Ph.D., Deputy Director (Research), Institute of Plant Industry, Indore.
(1946).

ParanJeE, G. R., 0.B.E., M.Sc., A.L.LSc., I.E.S. (Retired), ‘Sudarshan’, 202/1 Sadashiv.
Poona 2. (1937).

Paraxspyg, Sir R. P, Kt,, D,Sc., Purushottam Ashram, Poona 4.

Parwa, P, 0.B.E., M.A,, D.Se., I.E.8,, Pro-Vice-Chancellor, Banaras Hindu University,
Banaras,

PARTHASARATHY, N., B.8Sc. Ag., Ph.D. (Lond.), Geneticist, Indian Agricultural Research
Institute, New Delhi. (1949).

PasricHA, C. L., M.A,, M.B., B.Chir., M.R.C.S., L.R.C.P,, Lt.-Col., I.M.3., Chief Medical
Adviser to the High Coinmissioner, India House Aldwych, London, W.C. 2, (1939).
PercivaL, F. G., O.B.E., Ph.D., F.G.8,, Sadlers Cottage, Haslemere, Surrey, England.

(1936).

PrcramuTrU, C. 8., Ph.D., D.8Sc. (Glasgow), F.R.8.E., F.G.S., Director of Geology,
Mysore Geological Department, Bangalore 1. (1942).

Prasap, B. N., D.Sc. (Paris), Ph.D. (Liverpool), Professor and Head of the Department
of Mathematics, Science College, Patna University, Patna. (1936).

Prasap, MaTa, D.Sc.,, F.R.I.C., Prircipal, Royal Institute of Science, Mayo Road,
Bombay. (1935).

Prasuap, Baixi, O.B.E., D.Sc., F.R.8.E,, F.L.S,, F.Z.8., F.R.A.8.B., Fisheries Develop-
ment Adviser, Government of India, Ministry of Agriculture; 13 Tughlaq Road, New
Delhi.

Prurai, H. 8., Ph.D., Sc.D. (Cantab.), F.R.A.8.B., Plant Protection Adviser, Government
of India, Ministry of Agriculture; 12 Akbar Road, New Delhi.

QUurESHI, MUzZAFARUDDIN, Ph.D., Director of Scientific and Industrial Research, H.E.H.
Nizam’s Government, Hyderabad (Deccan).

RAcIwE, C., 8.J., Dr. &s Sc. (Paris), Professor and Head of the Department of Mathematics,
Loyola College, Madras. (1949).

Ras, B. SuNDarA, Diwan Bahadur, M.A., Ph.D., Fisheries Development Officer, U.P.,
Civil Secretariat, Lucknow. (1935),

Rayv, 8. P, B.E,, Dr.Ing., M.LLE,, ‘Hill View’, Red Hills, Hyderabad (Deccan). (1948).

Raxsurr, H., D.Sc., F.Inst.P., Professor of Physics, Bengal Engineering College,
Botanic Gardens P.0O., Howrah, (1943).

RamanaTnan, K. R., Diwan Bahadur, M.A,, D.Sc., Physical Research Laboratroy,
Navarangpura, Ahmedabad.
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Smarir, M., D.Sc., Ph.D., Asst. Director, Ifc Entomology Department, Malaria Institute
of Pakistan, Karachi. (1939).

StopiqQr, M. R., M.A., Ph.D., Director, Research Institute, Osmania University, Hyderabad
(Deccan). (1937).

Si~xem, B. K., M.A,, Se.D., F.R.I.C,, L.LE.S., Honorary Research Professor of Chemistry,
Banaras Hindu University, Banaras.
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Somont, V. V., B.A. (Hons.), M.Sc., Deputy Director-General, India Meteorological
Department, Lodi Road, New Delhi, (1942).

SoraEY, SIR 8. 8., Kt.,M.A,,M.D.,D.T.M. & H., Major-General, I.M.S., Director, Haffkine
Institute, Parel, Bombay.

Sonpmi, V. P., M.B.E., M.Sc., F.G.S., Dy. Director (Min, Dev.), Geological Survey of
India, 27 Chowringhee Road, Calcutta. (1941).

SorarEARr, M. B.,, M.D., B.Hy., 117 Ghodbunder Road, Khar, Bombay 21. (1937).

SPENCER, E., D.Sc., Ph.D., F.R.I.C,, A.R.S.M., M.I.M.M,, F.G.S., Ashfield House, Keighley
Road, Colne, Lancs., England.

SrivasTava, B. N, D.Sc., Lecturer in Physics, Lucknow University, Lucknow. (1946).

SrrvasTAva, P. L., Rai Sahib, M.A., D.Phil., Reader in Mathematics, Allahabad University,
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SusraEMANYAN, V., D.Sc.,, F.R.I.C., Planning Officer, Central Food Technological
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Wap1a, D. N., M.A,, D.Sc. (Hon.), F.G.S,, F.R.A.8.B,, Geological Adviser to the Depart-
ment of Scientific Research, Government of India, 10 King George’s Avenue, New Delhi.
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APPENDIX 1I

COMMITTEES

SECTIONAL COMMITTEES, 1950

(1) “Mathematics’ Committee for Mathematics, Astronomy and Geodesy :—

333

To serve until

Dec. 31
Prof. Ram Behari 1950
Prof. V. V. Narlikar .. 1950
Prof. N. R. Sen (Secretary and Convener) 1951
Dr. P. V. Sukhatme .. 1951
Prof. M. R. Siddigi 1952
Dr. P. L. Srivastava .. 1952

(2) ‘Physics’ Committee for Physics and Meteorology i—
Prof. H. J. Bhabha 1950
Dr. R. N. Ghosh .. .. 1950
Prof. 8. K. Mitra (Secretary and Com ener) .. 1951
Dr. 8. K. Banerji .. 1951
Dr. D. M. Bose 1952
Prof. D. 8. Kothari 1952
(3) ‘Chemistry * Committee for Pure and Applied Chemistry :—

Dr. J. N. Ray 1950
Dr. B. C. Guha 1950
Dr. 8. Krishna 1951
Prof. B. B. Dey (Secretary and Convener) 1951
Dr. 8. 8. Bhatnagar .. 1952
Dr. J. C. Ghosh .. .. . 1952

(4) ‘Engineering Sciences’ Committee for Engineering, Metallurgy, Electrotechuics
and kindred subjects:—

Dr. 8. P. Raju

Mr. P. C. Bose

Dr. H. K. Mitra .

Dr. A. H. Pandya (Secret&rv aud Coxnener)
Prof. P. C. Mahanti .
Mr. F. N. Mowdawalla

(5) ‘Geology’ Committee for Geology, Palacontology, Mineralogy and Geography :(—

Prof. C. 8. Pichamuthu

Dr. W. D. West (Secretary and Convener)
Dr.D. N. Wadia ..

Dr. P. K. Ghosh

Dr. M. 8. Krishnan

Prof. Raj Nath

(6) ‘Botany’ Committee for Pure and Applied Botany, Forestry and Agronomy :—

Dr, B, 8, Kadam N

Mr. M. S. Randhawa

Prof. P. Maheshwari ..

Dr. P. Parija (Secretary and bonvener)
Prof. G. P. Ma]umda.r .
Dr. B. P. Pal

1950
1950
1951
1951
1952
1952

1950
1950
1951
1951
1952
1952

1950
1950
1951
1951
1952
1952
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(7) ‘Zoology’ Committee for Pure and Applied Zoology and Anthropology including

Ethnology :—

To serve until

Dec. 31

Dr. S. L. Hora (Secretary and Convener) .. .. .. .. 1950
Dr. Baini Pragshad .. .. .. .. .. 1950
Prof. K. N. Bahl .. .. .. .. .. .. 1951
Dr. D. N. Majumdar .. .. .. .. .. .. 1951
Prof. Vishwa Nath .. .. .. .. .. .. 1952
Dr. H. S, Pruthi .. .. .. .. .. .. 1952

(8) ‘Physiology’ Committee for Animal Physiology, Pathology, Bacteriology, Psychology
and other Medical and Veterinary subjects:—

Dr. K. C. Sen .. .. .. .. 1950
Dr. B. Mukerji (Secretary and Convener) .. .. . .. 1950
Dr. C. G. Pandit . .. .. .. .. 1950
Dr. B. Narayana . .. .. .. .. .. 1951
Dr.M. V. Radhaknshna Rao .. .. .. .. .. 1951
Dr. V. R. Khanolkar .. .. . .. .. 1951
Prof. K. N. Bagchi .. . .. JR. .. .. 1952
Dr, B. B. Dikshit . .. .. .. .. .. 1952
Prof. J. M. Sen .. .. .. .. .. .. 1952

COMMITTEE TO TAKE STEPS TO ENSURE THAT NAMES OF SUITABLE
PERSONS ARE NOT LEFT OUT FROM THE LIST OF PROPOSALS FOR
ELECTION AS ORDINARY FELLOWS, 1949

Dr, J. N. Mukherjee (Convener)
and Conveners of all Sectional Committees.

FINANCE COMMITTEE, 1949
The President. The two Secretaries.

The Treasurer, : Dr. 8. K. Banerji.
Dr. D. N. Wadia.

GRANTS COMMITTEE

Office-bearers and Conveners of All Sectional Committees,

NATIONAL INSTITUTE OF SCIENCES OF INDIA RESEARCH FELLOWSHIPS
COMMITTEE, 1949

The President Dr. D. N. Wadia .. Geology.
The Treasurer } ex-officio. Dr. P. Parija .. Botany.
The two Secretaries Prof. K. N. Bahl .. Zoology.
Prof. A. C. Banerji .. Mathematics. Dr. B. Mukerji .. Physiology.
Dr. S. K. Banerji .. Physics. Dr. S. L. Hora.

Dr. J. C. Ghosh .. Chemistry. Sir 8. S. Sokhey.

IMPERIAL CHEMICAL INDUSTRIES (INDIA) RESEARCH FELLOWSHIPS
COMMITTEE

(Functioned up to 31st March, 1949)

The President Chemistry .. Dr,J. C. Ghosh.

The Treasurer } ex-officio : Dr, 8. Krishna,

The two Secretaries Prof. B. B. Dey.
Piiysics .. .. Prof. H.J. Bhabha. Biology .. Dr. 8. P. Agharkar,

Dr. R. N. Ghosh. Dr, 8. L.. Hora.
Prof. S. K. Mitra, Dr, B. P, Pal,
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EDITORIAL BOARD, 1949

Editor of Publications .. Dr. 8. L. Hora.
Mathematics .. Prof. N, R. Sen. Botany Prof. S. P. Agharkar.
Physics .. Dr. K. 8. Krishnan. Zoology .. Prof. K. N. Bahl.
Chemistry .. Prof. B. B. Dey. Anthropology .. Dr. B. S. Guha.
Geology .. Dr. W.D., West. Physiology Prof. K. N. Bagchi.

LIBRARY COMMITTEE, 1949

The President Prof. A. C. Banerji.

The Treasurer ex-officio. Dr. S. L. Hora.
The two Secretaries Prof. R. €. Majumdar.

Dr. Baini Prashad.

CHANDRAKALA HORA MEMORIAL ADVISORY BOARD, 1949
Dr. T. J. Job. Dr. 8. L. Hora,

Dr. M. L. Roonwal. Mrs. Vidya Vati Hora } Donors (ex-officio).
Dr. Baini Prashad.

STANDING COMMITTEE FOR ORGANIZATION OF SYMPOSIA

Prof. B. B. Dey. Prof. M. N. Saha.
Prof. B. C. Guha. Dr. A, C. Tkil (Convenecr).

Dr. D. N. Wadia.

COMMITTEE TO EXPLORE POSSIBILITIES OF CARRYING ON ADVANCED
SCIENTIFIC TEACHING AND RESEARCH IN AN INDIAN
LANGUAGE AND THE QUESTION OF THE SCRIPT
IN WHICH THIS COULD BE DONE *

(Appointed August 1947.)

The President, Prof. D. D. Kosambi.
Prof. 8. P. Agharkar. Dr. D. S. Kothari.
Prof. A. C. Banerji. Dr. K. 8. Krishnan.
Prof. H. J. Bhabha (Convener). Dr. J. N. Mukherjee,
Prof. S. N. Bose. Dr. B. B. Dey.

Prof. N. R. Sen.

The Committee was requested to consult, among others, the following:—
Dr. Tara Chand. Dr. Zakir Hussain,
Dr. Suniti Kumar Chatterji. Prof. Humayun Kabir,

Maulvi Abdul Haq. Prof. X. Swaminathau.
Dr. Raghu Vira.,

COMMITTEE (WITH POWERS TO CONSULT EXPERTS) TO SUGGEST
A PROPER EMBLEM (CREST) FOR THE INSTITUTE AND TO
RECOMMEND A SUITABLE DESIGN FOR THE CHANDRA-
KALA HORA MEMORIAL MEDAL

(Appointed January 1948.)

The President Prof. H. J. Bhabha.

The Treasurer } ex-officio. Dr. 8. L. Hora (Couvener).

The Secretaries Dr. J. N, Mukberjee.
Major-General 8. 8. Sokhey.

The Committee was requested to consult, among others, the following :—
Dr. Suniti Kumar Chatterji. Nawab Zain Yar Jung.

* The Committee has submitted its Final Report.



336 ANNUAL REPORT

GOMMITTEE TO REVIEW THE RULES OF THE INSTITUTE *

(Appointed August 1948.)

Prof. S. P. Agharkar, Dr. S. L. Hora.
Prof. K. N. Bagchi (Convener). Prof. J. M. Sen.
The two Secretaries,

COMMITTEE TO REVIEW THE ADMINISTRATION OF PUBLICATION
GRANT AND TO GO INTO THE QUESTION OF MERGER OF TWO
OR MORE SOCIETIES OF ALLIED NATURE*

(Appointed August 1948.)

Prof. 8. P. Agharkar. Dr. S. L. Hora.
Prof, S. N. Bose. Prof. J. M. Sen.
The Secretaries.

PUBLICATION ADVISORY BOARD

Editor of Publications (Convener)
and Members of Council resident in Calcutta.

COMMITTEE TO FORMULATE A SCHEME FOR FORMATION OF NATIONAL
COMMITTEES IN DIFFERENT BRANCHES OF SCIENCE

(Appointed January 1949.)

Prof. 8. P. Agharkar. Dr. J. N. Mukherjee (Convener).
Prof. A. C. Banerji. Prof. J. M. Sen.
Prof. D. 8. Kothari. Representatives of Scientific Societies concerned.

COMMITTEE TO CONSIDER THE QUESTION OF RE-ORGANIZATION
OF THE BOTANICAL SURVEY OF INDIA
(Appointed August 1949.)

Prof. S. R. Bose. Prof. A. C. Joshi.
Prof. P. Parija.

APPENDIX III

IMPORTANT RESbLUTIONS OF THE COUNCIL

January 4, 1949.—Decided to urge upon the Government of India the need of establishing
a high power computation laboratory for (a) statistical work (correlation up to 12 variants),
(b) numerical calculations arising in problems of Applied Mathematics, Applied Physics, En-
gineering and Aeronautics, and (¢) construction of mathematical tables. At least eight properly
qualified scientists should be sent abroad to suitable institutions for training in this highly
specialized work. Before this was undertaken, it would be essential to prepare a complete plan
from the very start, and, it was therefore desirable that the Government should immediately
appoint a Sponsoring Committee consisting of a minimum of three and a maximum of five
members representing physical, engineering and statistical sciences.

RESOLVED that in the opinion of the Council the adoption by India of the Metric System of
weights and measures and coinage is ultimately desirable. Also International terms as far as
possible should be followed in scientific literature.

March 4, 1949.—The Government of India having desired clarification in respect of principles
governing ‘recognition’ of scientific societies, it was decided to advise that—
(@) The ‘recognition’ by the Government of India will mean that the society represents
expert scientific opinion relating to the subject cultivated by it and will be deserving
Government sassistance in respect of its publications and projects for promotion
of knowledge.

* The Committee has submitted its Final Report.
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(b) In a country of the size of India, more than one society covering the same science
was to be expected and each request for help will have to be judged on its merits.

(¢) The National Institute would be a suitable agency for co-ordinating the contributions
of different Government agencies to the same society and the Institute will be glad
to take up the work.

(d) ‘Recognition’ should confer the privilege of using a suitable abbreviation after their
names by the members of the society so recognised.

August 5, 1949.—REsSOLVED that the Government of India in the Ministry of Education
be informed as follows:—

‘The Council of the National Institute has come to the general conclusions given below
on the question of the possibility of carrying on advanced scientific teaching and research in
an Indian language and the script in which this could be done:—

(1) It is considered possible to give instruction up to the graduate level in any provincial
language or national language, but it is desirable to leave latitude and allow
flexibility in this matter so that each institution can develop a practice which
best serves the needs of the locality in which it is situated and the community
it serves.

{2) At the post-graduate stage the medium of instruction could be any language agreed
upon by the teacher and the students.

(3) It is desirable that attempts should be made to uniformise Indian scripts as far as
possible so as to reduce the differences between languages of the same linguistic

roup.

(4) For the advanced scientific and research journals published by learned societies,
publication should be permitted not only in the national language but also in any
of the major provincial languages and in English. In each case the article should
always be followed by a summary or abstract in the national language and in
English. This conforms to the practice in multi-lingual states such as the Soviet
Union. The Council feels that the foreign circulation of scientific journals carrying
either complete papers or abstracts in Indian languages would help to spread a
knowledge of these Indian languages abroad.

(5) International scientific terms should always be used except when there are in any
particular Indian language well-established words in common use whose meaning
is unambiguous. The Council does not favour the attempt to invent new Indian
equivalents for international scientific terms and is of the considered opinion that
guch a procedure will have an adverse effect on the growth of Indian science.

Based on the above conclusions, the Council wishes to recommend that it is essential for
every science student to know at least one of the following foreign languages: English, French,
German, Italian or Russian, and that for those knowing only one foreign language a knowledge
of English is to be preferred. It is to be noted that advanced scientific workers in any country
have, practically without exception, enough working knowledge of English to be able to read
specialized papers in their own subjects in English. Some members were of the view that a
knowledge of English should be a pre-requisite for admission of students to science classes in the
universities and it is considered important that science students should be made familiar with
English from a very early age.

The above recommendation is made in view of the fact that, on an average, approximately
one new scientific text-book or treatise on some specialized scientific subject appears per day
in some one of the languages mentioned above; and whereas it is necessary for a scientific worker
to be able to read those which appear in his own subject, it is clearly impossible for him to do so
if he can read one, or even more, of the Indian languages only. At the present stage it is im-
possible for a man to acquire a wide knowledge of his subject by limiting himself to reading
books published inr any, or even all, of the Indian languages only, and this situation is not likely
to be materially altered within the next twenty years. The translation into the Indian languages
of specialized scientific books can only be done by men of science, and any attempt to carry out
such a programme with the limited scientific personnel available in India at present—which is,
in any case, far short of the country’s scientific and technical demands—would cripple its scientific
and technical development.’

RESOLVED that the Government of India may be advised that the subject of ‘Protection of
Nature’ being of particular importance for India, where many of our natural resources in soil,
plants and animals are being wasted, the Government of India should assist in the formation
of an International Union for the Protection of Nature, and that non-official organisations
interested in the protection of Nature should be actively encouraged and their representation
on the International Union through a National Committee should be facilitated.

RESOLVED that the Government of India may be advised to form a National Section of the
International Committee for Bird Preservation, and this be done through the Zoological Survey
of India.
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REsoLVED that the Government of India may be advised to participate in the scheme for a
permanent machinery for collaboration and mterchange of geological information between
Commonwealth Governments.

October 7, 1949.—REsSOLVED that the Government of India be advised to become a member
of the British Scientific Instruments Research Association.

APPENDIX 1V
LIST OF PERIODICALS RECEIVED IN 1949

ASTA
India—

Annals of Biochemistry and Experimental Medicine.
Annual Report of Bose Research Institute.
Annual Report of the Imperial Veterinary Research Institute.
Annual Report of the Indian Central Cotton Committee.
Annual Report of Indian Lac Research Institute.
Annual Report of Indian Standards Institution.
Annual fetum of Statistics relating to Forest Administration in British India for year
1940-41.
8. Bulletin of the Calcutta Mathematical Society.
9. Bulletin of the National Geographical Society.
10. Bulletin of the Indian Standards Institution.
11. Calcutta Geographical Review.
12. Calcutta Statistical Association Bulletin.
13. Census of India ; Papers.
14. Current Science.
15. Eastern Anthropologist.
16. TForest Research in India.
17, TImmunity Bulletin.
18. Indian Cotton Growing Review.
19. Indian Dairyman.
20. Indian Farming.
21. Indian Forest Bulletin.
22. Indian Forester.
23. Indian Forest Records.
24, Indian Journal of Agricultural Science.
25, Indian Journal of Dairy Science.
26. Indian Journal of Genetics and Plant Breeding.
27. Indian Journal of Medical Research.
28. Indian Journal of Pharmacy.
29, Indian Journal of Physics.
30. Indien Standards.
31. Indian Journal of Veterinary Science and Animal Husbandry.
32. Indian Medical Gazette.
33. Indian Minerals.
34. Industrial and News Section of the Indian Chemical Society.
35. International Medical Abstracts.
36. Journal of the Indian Chemical Society.
37. Journal of the Indian Mathematical Socisty.
38. Journal of Indian Society of Agricultural Statistics.
39. Journal of Scientific and Industrial Research.
40, Kheti. |
41. Man in India.
42. Mathematics Student.
43. Memoirs of the Indian Meteorological Department.
44, Mysore Geological Department Records.
45. Physics Quarterly.
46. Proceedings of the Indian Academy of Science, Sections A and B.
47. Proceedings of the National Academy of Sciences, Sections A and B.
48. Proceedings of the Society of Biological Chemists.
49, Proceedings of the Zoological Society of Bengal.
50. Progress Report of the Institute of Plant Industry.

SRR
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51.. Quarterly Journal of the Geological, Mining and Metallurgical Society of India.

52. Report of the Botanical Survey of India.

53. Report of the Haffkine Institute.

54, Report of the King Institute of Preventive Medicine.

55. Report of the Session of the 1st Conference of the Indian National Commission for Co-
operation with UNESCO.

56, Science and Culture.

57. Scientific Notes of the India Meteorological Department.

58. Seismological Bulletin of the Meteorological Department.

59. Technological Bulletin of the Indian Central Cotton Committee.

60. Technical Reports of the Survey of India.

61. Transactions of the Indian Institute of Metals.

62. Transactions of the Mining, Geological and Metallurgical Institute of India.

China—
1. Botanical Bulletin of Academia Sinica.

2. Bulletin of the Oceanic Institute of Taiwan.,
3. Secience Record, Shanghai.

East Indics—

1. Bulletin of the Botanic Gardens, Buitenzorg.
2. Treubia.

Philippines—

Philippine Journal of Science, Manila.

ATUSTRALASIA
Australic—

1. Journal and Proceedings of the Royal Society of New South Wales.
2. Papers and Proceedings of the Royal Society of Tasmania.
3. Report of the Department of Mines, Western Australia.

New Zealand—

1. Bulletin of the Auckland Institute and Museum,

2. The New Zecaland Journal of Science and Technology, Sections A and B.
3. Transactions and Proceedings of the Royal Society of N. Zealaud,

4. Records of the Auckland Institute and Museum.

AFRICA
Uwion of South Africa—

1. Annals of the South African Museum.
2, Circulars of Union Observatory, Union of 8. Africa.
3. Transactions of the Royal Society of South Africa.

Sudan-—
Sudan Notes and Records.

NORTH AMERICA
Canada—

1. Contributions of Dominion Observatory, Ottawa, Canada,

2. Proceedings of the Nova Scotia Institute of Science, Halifax, N.S.
Proceedings of the Royal Canadian Institute, Toronto.
Proceedings of the Royal Canadian Institute, Series TITA.
Publications of Dominion Observatory, Ottawa.

Transactions of the Royal Society of Canada, Ottawa.

SR wL

United States—

1. American Journal of Physics.

2. Annals of Harvard College Observatory.

3. Annals of New York Academy of Sciences, New York.

4. Annual Report of the Harvard College Astronomical Observatory.
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Annual Report of the Director, Purdue University, Lafayette.
Annual Report of the Rockefeller Foundation, New York.
Annual Report of the Rockefeller Foundation (International Health Division).
Biological Abstracts.
Biological Bulletin (Marine Biological Laboratory, Woods Hole).
Bulletin of the American Museum of Natural History, New York.
Bulletin of California Agricultural Experiment Station, Berkeley.
Bulletin of Cornell University Agricultural Experiment Station.
Bulletin of Harvard College Astronomical Observatory.
Bulletin of the Geological Survey, U.S. Department of the Interior.
Bulletin of the Tropical Plant Research Foundation, Washington.
Bulletin of the United States National Museum, Smithsonian Institution.
Bulletin of Scripps Ingtitution of Oceanography, University of California, Berkeley.
Chemical Abstracts.
Chemical Reviews.
Circulars of the California Agricultural Extension Service.
Circulars of the California Agricultural Experiment Station.
Circulars of Harvard College, Observatory.
Circulars of Purdue University, Agricultural Experiment Station.
Contributions from the U. S. National Herbarium (United States National Museum).
¥.A.O. Bulletins.
Fieldiana—Geology (Chicago Natural History Museum).
Fieldiana—Geology (Memoirs), (Chicago Natural History Museum.)
Harvard Reprints (Harvard College Observatory).
Harvard Reprints, Series II (Harvard College Observatory).
Hilgardia.
Information Bulletin of the Inter-American Institute of Agricultural Sciences.
Journal of Chemical Physics.
Journal of the Elisha Mitchell Scientific Society, University of Carolina.
Journal of the Franklin Institute.
Journal of the Optical Society of America,
Journal of Physical and Colloid Chemistry, Baltimore.
Journal of Research (National Bureau of Standards).
Journal of Washington Academy of Sciences.
Mathematics Magazine.
Mathematics Review (American Mathematical Society).
Mathematics Teacher.
Memoirs of Cornell University Agricultural Experiment Station.
Memoirs of San Diego Society of Natural History.
Novitates of American Museum of Natural History.
Nucleonics.
Nursery Notes (Department of Horticulture, Ohio State University).
Occasional Papers of the California Academy of Sciences.
Technical News Bulletin (National Bureau of Standards).
Physical Review.
Proceedings of the California Academy of Sciences.
Proceedings of the Louisiana Academy of Sciences.
Proceedings of the National Academy of Sciences of the U.S.A., Washington.
Proceedings of U.S, National Museum, Smithsonian Institution.
Proceedings (Reprints) of U.S. National Museum, Smithsonian Institution.
Proceedings of the Utah Academy of Sciences, Arts and Letters.
Professional Papers of the Geological Survey, U.S. Dept. of the Interior.
Public Health Reports.
Public Health Reports (Supplements).
Publications in Botany, University of California,
Quarterly of Applied Mathematics, Brown University.
Quarterly Progress Reports, Research Laboratory of Electronics (M.L.T.).
Records of Observations (University of California Oceanographic Observations on the
E.W. ‘Scripps’ Cruises).
gropical Contributions of the Tropical Plant Research Foundation.
cience.
Scripta Mathematica, New York.
Station Bulletin, Purdue University.
Technical Reports of Regearch Laboratory of Electronics (M.I.T.).
Transactions of San Diego Society of Natural History.
Transactions of the American Mathematical Society.
Transactions of the Connecticut Academy of Arts and Sciences.
University of Colorado Studies; Series in Anthropology.
Zoologica (Scientific Contributions of New York Zoological Society).
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SOUTH AMERICA

Anales de la Academia Nacional de Ciencias Exactas, Fisicas y Naturales de Buenos Aires.

Anales de la Academia de Ciencias Medicas, Fisicas y Naturales de la Habana.

Memorias e Estudos do Museu Zoologico da Universidade de Coimbra.

Memorias y Revista de la Academia Nacional de Ciencias, Mexico.

Publicacoes do Instituto de Botanica ‘Dr, Goncalo Sampaio’ da Faculdade de Ciencias de
Universidade do Porto.

Revista Cubana de Laboratorio Clinico.

Trabalhos do Instituto do Botanicas ‘Dr. Gonealo Sampaio’ Faculdade de Ciencias da
Universidade do Porto.

Trinidad—DBritish West Indies

Tropical Agriculture (Imperial College of Agriculture).

Honolulu—Hawaii

1. Pacific Science (The University of Hawaii).
2. Bulletin of Bernice P. Bishop Museum.
EUROPE

Austria—

1. Sitzungsherichte, Wien, Abteilung 1.

2. Verhandlungen der Geologischen Budesanstalt, Wien.

3. Zentralanstalt fur Meteorologie unde Geodynamik, Wien.
Belgium—

1. Bulletin du Musee Royal d Histoire Naturelle de Belgique, Bruxelles.

2. Union Radio Scientifique Internationale, Bruxelles.
Bulgaria—

Comptes Rendus de 1’ Academie Bulgares des Sciences, (Mathematiques), Sofia.

Czechoslovakia—
1. Acta Facultatis Rerum Naturalium Universitatis Carolinae, Praha.
2. Memoirs de la Societas Royale des Letters et des Sciences de Boheme, Prague. Class des
Sciences.
3. Publications de la Faculte des Sciences de I’ Universite—Masaryk, Brno.
Denmark—
1. Det Kgl. Danske Videnskabernes Selskab; Biological Scriften.
2. Det Kgl. Danske Videnskabernes Selskab ; Biological Meddelelser.
3. Det Kgl. Danske Videnskabernes Selskab; Matematiske Fysiske Meddelelser.
4. Matematisk Tiddskrift, Copenhagen.
Finland—
1. Acta Botanica Fennica, Helsingfors.
2. Acta Zoologica Fennica, Helsingfors.
3. Memoranda Societatis pro Fauna et Flora Fennica, Helsingfors.
4. Suomalaisen Tiedeakatemian Toimituksia Annales Academiae Scientiarum Fennicae,
Helsinki, Series A. Mathematica—Physica.
Fronce—
1. Archives Internationales d’ Histoire des Sciences, Nouvelle Series d* Archeion, Paris.
2. Bulletin de la Societe Mathematique de France, Paris,
3. Comtes Rendus hebdomadaires des Seances de I’ Academie des Sciences, Paris.
4. La Nature, Paris.
5. U.N.E.8.C.0., Paris; Bulletin for Libraries.
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6. TU.N.E.S.C.0., Paris; Courier.
7. T.N.E.S.C.0., Paris; Official Bulletin,

Germany—

1. Fiat Review of German Science, Wiesbaden.
2, Schriften des Naturwissenschaftlichen Vereins fur Schleswig Holstein, Kiel.

Great Britain-—

Annals of Tropical Medicine and Parasitology, Liverpool School of Tropical Medicine.
Arnnual Report of British Non-Ferrous Metals Research Association.
Annual Report of the Fresh Water Biological Association of the British Empire.
Atomic Scientists News.
British Science News.
Bulletin of the British Non-Ferrous Metals Research Association.
Discovery.
Endeavour.
9. Fuel.
10, Geophysical Memoirs of Meteorological Office, London.
11. Journal of the Institute of Fuel.
12. Memoirs and Proceedings of the Manchester Literary and Philosophical Society.
13. Nature,
14, Philosophical Transactions of the Royal Society of London, Series A and B,
15. Physics Abstracts (Section A of Science Abstracts).
16. Plant Dreeding Abstracts.
17. Proceedings of the Royal Society of Edinburgh, Sections A and B.
18. Proceedings of the Royal Society of London, Series A and B.
19. Reports of the Department of Scientific and Industrial Research of Great Britain.
20, Report of the Nuffield Foundation.
21. Report of Rothamstead Experimental Station.
22, Research.
23. Science Library Bibliographical Series of Science Museum, South Kensington.
24.  Scicnce Museum Library ; Monthly List of Accessions to the Library.
25. Science Progress.
26, Today.
27. Transactions and Proceedings of the Botanical Society of Edinburgh.
28. Universities Quarterly.

WIS T L

Ireland—
Procoedings of the Royal Irish Academy, Dublin, Sections A and B.

Hungary—

1. Hungarica Acta Physiologica (Academia Scientiarum Hungaricae, Budapest).
2. Termeszot es Technika, Budapest.

Tlialy—

1. Atti della Societe Italiana di Scienze Naturali e del Museo Civico di Storia Naturale in
Milano, Milan.
2. Pubblicazioni della Stazione Zoologica di Napoli.

Netherlands—
Jaarboek der Rijksuniversiteit te Leiden, Leiden,

Norwuy—

Bergens Museums Arbok, Bergen.

Poland—

1. Bulletin Internationale de I’ Academie Polonaise des Sciences et des Letters, Cracovie.

2. Comptes Rendus Mensuels des Seances do 1’ classe des Sciences Mathematiques et
Naturalles, Cracovie.

3. Fundamenta Mathematicae, Warsaw.
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Roumania—

Bulletin de 1’ Ecole Polytechnique de Jassy, Jassy.

343

Sweden—
1. Bulletin Mensuel de I’ Observatoire Meteorologie de I’ Universitite d' Uppsala.
2. Bulletin of the Geological Institution of the University of Uppsala.
3. Chalmers Tekniska Hogskolas Handlingar (Transactions of the Chalmers University of

Technology, Gotheburg).

4. K. Lantsbruks Hogskolans Annaler, Uppsala.
5. K. Svenska Vetenskapsakadamiens, Stockholm; Arkiv for Kemi, Mineralogie och
Geologie.
6. XK. Svenska Vetenskapsakadamiens, Stockholm; Arkiv for Matematik, Astronomi och
Fysik.
7. K. Svenska Vetenskapsakadamiens Handlingar, Fjarde Serien.
8. K. Svenska Vetenskapsakadamiens Handlingar, Tredje Serien.
9. Lunds Universitets Arsskrift, New Series.
Switzerland—
1. Archives des Sciences (Societe de Physique et d’ Histoire Naturalle de Geneve).
2. Verhandlungen der Naturforschenden Geselleschaft in Basel.
3. Verhandlungen der Schweizerischen Naturforschenden Geselleschaft, Bern,
4. Vierteljahrsschrift der Naturforschenden Geselleschaft in Zurich.
U.S.S.R—
(T'itles translated into English.)
1. Astronomical Journal of the Academy of Sciences of the U.S.8.R.
2. Biochemistry Journal of the Academy of Sciences of the U.S.8.R.
3. Modern Biological Successes.
4. Bulletin of the Academy of Sciences of U.8.S.R., Series Biologique.
5. Bulletin of the Academy of Sciences of U.S.8.R., Séries Economics and Law.
6. Bulletin of the Academy of Sciences of U.S.8.R., Series History and Philosophy.
7. Bulletin of the Academy of Sciences of U.S.S.R., Series Literature and Linguistics.
8. Bulletin of the Academy of Sciences of U.S.S.R., Series Mathematics.
9. Doklady (Comptes Rendus of the Academy of Sciences of the U.S.S.R.).
10.  Journal of the Crimean Astrophysical Observatory.
11.  Journal of General Biology.
12, Journal of General Physiology.
13. Mathematical Collections.
14. Memoirs of the Academy of Sciences of U.S.S.R.
15. Memoirs (Bestnik) of Ancient History.
16. Microbiology.
17. Nature,
18. Soviet State and Law.
19. Zoological Journal,
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~ APPENDIX
(a) Receipts and Payments Account
1st Apnl 1948 | 18th Nov. 1948
Receipts. to Total.
17th Nov 1948 {31st March 1949
Rs. A. P Rs. a. = Rs. a. P
To Opening Balance as on 1lst
April 1948:—
Rs. A. P,
49, Loan 1960-70
F.V. Rs. 17,000
39, Conversion Loan
1946 F.V, Ras. 29,600
— 47,189 3 10
Imperial Bank of India
Current Alc .. 46,743 16 7
Imperial Bank of India
Saving Bank Account .. 2,514 3 6
Cash in hand 23 9 9
96,471 0 8 e 96,471 0 8
,,» Grant from Government of India . 58,600 0 0} 98,500 0 0 {1,57,000 0 O
., Grant from Government of India for
Building . 50,000 0 0} 50,000 0 O
,» Refund of Grant in Ald for Sc1ent1ﬁc
Publications 6,000 0 0 6,000 0 O
,» Grant-in-Aid from Calcutta Lnlver51ty 500 0 O e 500 0 0
,» Members® Subscription . 3,134 14 O 5,960 0 O 9,094 14 0
,» Members’ Compounding Fee 562 0 0 e 562 0 0
,» Members® Admission Fee . e 480 0 © 480 0 0
,, Indian Science Abstract Fund 10,000 0 O | 10,000 0 ©
,» Employees’ Provident Fund. 1,726 10 0 1,726 10 0
,» Security from Accountant . 2,000 0 O 2,000 0 0O
,, 1.C.I. Grant for Administration for Re-
search Fellowship . 26,400 0 0| 13,200 0 O | 39,600 0 O
,» 1.C.I. for Research FelloWsh1p St1pend .. 25,946 11 0| 12,000 0 0 | 37,946 11 O
,» 1.C.1. Research Fellowship Contingencies 3,242 10 0 1,500 0 O 4,742 10 ©
,» Sale of Publications of the Institute 714 15 0 680 8 0 1,395 7 O
,» Interest Realised . 643 4 0 668 6 O 1,311 10 0
,» Miscellaneous Receipts 9 0 0 38 6 9 47 6 9
,» Employees Contribution to Provident
Fund .- 591 3 O 284 8 0 875 11 0
,» Income-tax Recovered . RN 17 3 0 17 3 0
,» Dr, N, L. Phalnikar (Deceased) 341 7 O . 341 7 0
,» Advance to Calcutta Office (Gross Recelpts) - 7,388 9 6 7,388 9 6
,» Advance to Poona Office (Gross Receipts) 1,351 10 3 1,378 14 9 2,730 9 0
,»» Advance to Dr. 8. L. Hora (Net) e 150 0 0 150 0 ©
ToTAL 2,24,408 10 11|2,05,973 2 0 |4,30,381 12 11

KASHMERE GATE, DELHI,
4th June, 1949.

3B

Examined and found correct.

S. VAIDYANATH AIYAR & CO.
Registered Accountants.

} Audilors.
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lst April 1948 |18th Nov, 1948
Payments. to to Total.
17th Nov, 1948 {31st March 1949
Rs. a. » Rs. a. P Rs. A, P,
By Salaries and Gratuity 14,951 10 6 9,607 5 0| 24,558 15 6
,» Institute Contribution towards Prov1dent
Fund 1,079 6 0 1,079 6 ©
,»» Travelling Expenses 15,289 1 9 5,561 14 6] 20,851 0 3
,» N.I.S. Research Fellowsh1p and Contm-
gencies 37,091 1 0] 28,937 10 0O | 66,028 11 0
,» Publications mcludmg Frelght and Cartage
thereon 17,701 12 0 | 26,884 0 O | 44,585 12 0
,» Grant-in-Aid to S01ent1ﬁc Sometles for
publications e 15,000 0 0 | 15,000 0 O
,» Library Expenses .. 4,590 14 3 4,615 2 3 9,206 0 6
»» L.C.L. Research Fellowship Expenses —
Administration .. 4,08 2 9 2,734 4 0 6,819 6 9
Advertisement 758 8 0 528 8 0 1,287 0 0
Stipends 18,217 9 9| 12,686 10 6 | 30,804 4 3
Contingencies .. 1,057 11 6 2,189 0 3 3,246 11 9
»» Expenses for Compilation of Register of
Scientific Research Personnel in India 1,351 10 3 1,378 14 9 2,730 9 0
»» Expenses towards Popularisation of
Science 4,000 0 0 4,000 0 O
»» Building Construction (Found&tlon Stone
and Plan Expenses) 7,767 4 6 1,000 0 0 8,767 4 6
»» Provident Fund Payment to ex. Employees 2,096 3 0 588 11 0 2,685 0 0
,» Rent, Rates and Taxes 288 0 O 1,420 0 O 1,708 0 0
» Prmtmg and Stationery 1,466 9 0O 2,431 3 O 3,887 12 0
,» Office Equipment 498 0 0 13 0 0 511 0 0
,» Postage and Telegrams 694 14 9 926 1 3 1,621 0 0
,s Advertisement 246 4 0 15515 0 402 3 0
,» Conveyance Expenses . 20312 0 36 6 0 240 2 0
,» Miscellaneous Expenses 1nclud1ng Serv ants
Liveries .. .. 354 14 0 163 15 0 518 13 0
5, Audit Fee 200 0 O 150 0 O 350 0 0O
,» Bank Charges 14 0 O 169 10 6 183 10 6
,» Contribution to other Smence Academles
under Rule 19 36 4 0 672 0 0 708 4 0
,» Amount Recoverable from ex- Accounta.nt e 351 7 3 351 7 3
,» Advance to Delhi Office Staff 795 0 3 442 1 9 352 14 6
(Cr.)
,» Advance to Calcutta Office Staff . e 106 0 O 105 0 O
,» Advance to Calcutta Office (Gross Pay-
ments) 3,000 0 O 4,095 0 0 7,095 0 0
»» Advanceto Poona Office (Gross Payments) BN 1,600 0 0 1,060 0 ©
,, Cash and other balances:—
49, Loan 1960-70 Face value Rs.17,000
39, Conversion Loan 1946 Face value
Rs.29,600 . 47,189 3 10
Imperial Bank of India on Current
Account . 1,17,899 15 10
Imperial Bank of India on Savmg Bank
Account . 2,639 5 6
Imperial Bank of India Prov1dent Fund
Savmg Account 1,726 10 0
Cash in hand 312 15 6 R
28 6 6 ]1,69,696 9 2

Postage Imprest

ToraL

1,36,746 & 3

2,93,635 7 8

4,380,381 12 11
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(b) Imperial Chemical Industries (India) Research Fellowship Grant.

Rs. aA. 2. Rs. a. P
To Balance as on 1-4-48 .. 3874 1 9 By Receipts during the year
,» Payments during 1948-49 34,051 0 0 1948-49 .. .. 42,689 5 0
,,» Balance ag on 1-4-49 .. 4,764 3 3
ToTar .. 42,689 5 0 ToTaL .. 42,680 5 0
By Balance as on 1-4-48 .. 4,764 3 3

(Stipend Rs.742/6/9 and
" Contingencies Rs.4,021/12/6).

(c) Chandrakala Hora Memorial Medal Endowment.

[Founded from an endowment of Rs.3,000 by Dr, S. L. Hora and Mrs, V. Hora in memory
of their daughter to be bestowed quinguennially on the person who has made conspicuously
important contributions to the development of fisheries in India during the five years preceding
the year of award.]

By Balance as on 1-4-48 .. 3,221 16 0
»» Interest—half-year ending
15-9-48 (less Incorme-

To Balance .. .. 3,252 14 0 tax) .. 30 156 ©
ToTar .. 3,262 14 0 Torar. .. 3,252 14 0
By Balance as on 1-4-49 ., 3,262 14 0

(d) Grant for National Register of Scientific and Technical Personnel in India.

To Expenses during the year By Balance as on 1-4-48 .. 1,344 15 6
1948-49 .. . 2,730 9 0 ,» Balance .. e 1,385 9 6
ToraL .. 2,730 9 0 TorarL .. 2,730 9 0

To Balance as on 1-4-49 .. 1,385 9 6

(e) Popularization of Science Fund.

To Payments during 1948-49 4,000 0 0O By Receipts up to 1-4-48 .. 4402 0 0O
,» Balance Ve .. 402 0 0
Torar .. 4402 0 0 ToTar .. 4,402 0 O

By Balance as on 1-4-43 .. 402 0 0
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APPENDIX
Budget Estimates for 1950-51 together with
RECEIPTS
I—GOVERNMENT
1948-49 1949.50 1950-51
(Actuals) (Revised (Estimates)
Estimates)
Rs. Rs. Rs.
Government Grant .. .. 1,78,5682 1,77,000 . 2,15,625
(including -+ 33,000 (Addi-
Rs.21,582 tional requested
carried over for)
from pre- +2,394 (For
vious year) registration)
ToraL .. 1,78,582 2,12,394 2,15,625
B II—I.C.I. (INDIA) RESEARCH
1. Stipends .. .. 37,947 54,444 64,700
2. Contingencies for Research
Fellows .. .. 4,743 6,343 8,100
3. Administration .. .. 39,600 13,200 13,200
(for 3 years) (By transfer)
ToTAL .. 82,290 73,987 86,000
ITI—GENERAL
1. Admission Fee .. .. 480 448 480
2. Compounding Fee .. .. 562 1,133 500
3. Membership Subscriptions . 9,095 6,272 6,320
4. Contributions-—Calcutta Univer-
sity .. Ve .. 500 500 500
5. Interest on Investments .. 1,312 1,984 1,600
6. Sale of Publications .. 1,395 1,506 1,500
7. Miscellaneous .. . 47 90 100
8. Transfer from Indian Science
Abstracts Fund .. .. .. .. 15,000
TorTax . 13,391 11,933 26,000

GranNnDp TorTaL .. 2,74,263 2,98,314 3,27,625

—
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Revised Estimates for 1949-50 and actuals for 1948-49.
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EXPENDITURE
GRANT-IN-AID
1948-49 1949-50 1950-51
(Actuals) (Revised (Estimates)
Estimates)
Rs. Rs. Rs.
1. Staff (including allowances and Provident
Fund) .. .. .. 25,638 25,000 25,000
2. T.A. 20,851 20,000 20,000
3. N.IL.S. Research Fellowshlps 66,029 1,20,000 1,20,000
4. Library .. 9,206 10,000 10,000
5, Publications—
(a) Institute .. 44,586 20,000 20,000
(b) Other Societies . 15,000 15,000 15,000
6. Land for Institute Bux]dlng —
(a) Registration of Lease Agreement 2,394 ..
(b) Rent . . 5,625
ToTAL 1,81,310 12,394 2,15,625
FELLOWSHIPS
1. Stipends . 30,804 54,444 64,700
2. Contingencies for Research Fellows 3,247 6,343 8,100
3. Administration. 8,106 13,200 13,200
ToTAL 42,157 73,987 86,000
Furp
1. Investment Account (Admission and
Compounding Fees: Chandrakala Hora
Memorial) .. .. 1,671 1,070
2. Contribution to Indian Standards
Institution . 250 250
3. Transfer to Co-operating Academies 708 360 360
4. Printing and Stationery 3,888 4,550 4,160
5. Rents, Rates and Taxes 1,708 1,000 1,000
6. Advertisements 402 400 460
7. Postage and Telegrams 1,621 1,900 1,930
8. Conveyance 240 200 200
9. Office Equipment 511 500 500
10.  Audit Fee . 350 300 250
11. Bank Charges .. 184 190 200
12. Miscellaneous 519 612 600
13. Publication of—
(i) Progress of Science in India
(in place “of Indian Science .
Abstracts) 15,000
(ii) Year Book
ToTAL 10,131 11,933 26,000
GrAND ToTAL 2,33,5698 2,98,314 3,27,625
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APPENDIX VII
SUMMARIES OF RESEARCH REPORTS OF RESEARCH FELLOWS

A. NATIONAL INSTITUTE OF SCIENCES SENIOR RESEARCH
FELLOWSHIP.

(a) ANNUAL REPORT.

Name of Research Fellow .. Dr. J. Bhimasenachar.
Subject of Research .. Elastic Properties of Polycrystals.

(September, 1948—September, 1949.)

During the year under review, employing the Wedge Method developed in these Laboratories,
the Elastic Constants of single crystals of corundum, a very important mineral, have been
determined. A preliminary note on these results has been publisbed in the pages of Current
Sctence and a detailed report has been submitted to the Institute for favour of publication.
Results on measurements of the Elastic Constants of single crystals of Zircon which have been
completed, are being submitted for favour of publication.

In collaboration with Mr, T. Seshagiri Rao, Physics Department, Andhra University,
Elastic Constants of Some Cubic Nitrates (the series of barium, strontium and lead nitrates
crystallising in the cubic system) have been determined by the Wedge Method. The results
have been submitted to the Institute for favour of publication. In collaboration with the same
worker Ultrasonic Velocities in Mineral Acids have been determined using a specially designed
crystal holder (a preliminary report of these results has been published in Curreni Science).

In all the measurements reported above the variable frequency R.F. oscillator worked in
the range of 1 to 10 M/Cs. and had an R.F. power output of about 10 Watts. With this outfit
attempts were made to determine the Elastic behaviour of quartzite which usually consists of
small erystals of quartz in a base of amorphous silica. From a lump of quartzite available in this
laboratory plates were cut in two mutually perpendicular directions and velocities of transmission
of ultrasonic waves were determined by the Wedge Method. It was found that the transmission
of the ultrasonic waves was very weak with the result only transmission of longitudinal waves
was observed whereas the transmission of torsional waves was not observed. Under these
conditions no relation could be obtained between the elastic behaviour of the quartzite plate
and the elastic constants of the single crystals of quartz and the elastic constant of silica.

It was felt that a more powerful variable frequency R.F. oscillator would be helpful in the
investigations. Accordingly an oscillator has been designed to give ultimately an R.F. power
of 500 watts in the region of 1 to 200 M/Cs. The necessary power supply unit has been rigged
up and it is capable of delivering 750 m.a., at 2,500 volts with a ripple less than 19,. As a first
step in the completion of this powerful unit a variable frequency R.F. oscillator working in the
region of 2 to 40 M/Cs. and giving 200 watts of R.F. power has been constructed using a single
Philips T.B. 2:5/300 valve.

With this powerful get the elastic behaviour of quartzite will be investigated again. A
series of experiments on compressed crystal powder cakes of barium nitrate will be undertaken.

(b) FinaL REPORT.

Name of Research Fellow .. Dr. F. C. Auluck.
Subject of Research .. Statistical Thermodynamics and Quantum
Electrodynamics.

(February, 1947—August, 1948.) -

The research work was done mainly along two lines:—
(i) Partition Theory and Statistical Thermodynamics.

The first physical application of the partition theory [the celebrated formula due to
Hardy and Ramanujan for p(n)] was made by Bohr and Kalckar in 1937 in estimating
the density of energy levels for a heavy atomic nucleus. A detailed study of the corre-
spondence between Statistical Thermodynamics and the Theory of partition of numbers
has been made. This study has led to several interesting generalizations of the partition
concept, an important result being the extension of the idea of partition to non-integral
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powers of integers. For example there are only 15 numbers less than or equal to 4,
which can be expressed as the sum of the square roots of integers.

(il) Quantum electrodynamics.

Beginning with Dirac’s fundamental paper of 1938 on the classical theory of the
electron, the subject of quantum electrodynamics is at present in the forefront of physical
interest. The Riesz method which had proved so fruitful in the study of hyperbolic
equations (Huygen’s principle and related problems) provides a powerful technique for
dealing with divergent difficulties in electrodynamics and meson theories. We have made
a study of this method and obtained some new and interesting results, e.g. we have shown
the equivalence of this method with the method of residues. In another paper a Fourier
analysis of the Riesz field has been made and applied to the elimination of the longitudiral
waves. This subject has at the moment become of exceptional importance in view of the
discrepancy between Dirac’s theory and the spectrum of the hydrogen atom established
by the beautiful experiment of Lamb and Rutherford.

Some of the results obtained have already been published in the following
papers, and others are under publication:—

1. Partitions into powers of integers (with Dr. D, 8. Kothari). Proc. Roy. Irish Acad.,
April 14, 1947, p. 13.

This paper deals with the partitions of a large number 7 into summands each
of which is the sth power of some positive integer, s being a positive integer, repetitions
being or not being allowed.

2. Partitions into non-integral powers of #n (with Dr, D. S, Kothari). Nature, 162, 1948,
143.

3. Partitions of numbers into non-integral powers of integers (with B. K. Agarwala) under
publication,

4. On New Partition Formulae.
(With K. 8. Singwi and B. K. Agarwala) (under preparation).

This paper deals with the number of partitions of a large integer n into smaller
integers and half odd integers, such that each summand is either not repeated at all
or is allowed to repeat orly an odd number of times and (i) in each partition the
‘types’ of summands is exactly N, and (ii}) when there is no restriction on the number

of ‘types’.
5. Electromagnetic level shift and effect on radiation field (with D. 8. Kothari). Nature,
July, 1948.
6. A note on the Riesz method and the method of residues (with D. 8. Kothari). Proc.
Roy. Soc., 198, 1949, 170.
7. Thompson scattering and the hole theory (with D. 8. Kothari). Phys. Rev., 76, 1949,
433.
8. Riesz field and its Fourier Analysis (under publication).
Name of Research Fellow .. Dr. B. D. Tilak.
Subject of Research .. Affinity of Dyes for Cellulose and Proteins,

(August 23—November 7, 1948.)

While the addition of surface active agents in the dyeing process generally leads to level
shades it iz not clear whether surface activity in a dye molecule will lead to better substantivity
and better fastness properties. With a view to study the relationship between surface activity
and substantivity in the azoic dyes, fatty acid derivatives of 2-hydroxy-3-naphthoic-(4-amino)
anilide were prepared by condensing two molecules of the latter compound with adipic and
sebacic acid dichlorides. The corresponding lauric acid derivative was also prepared. The
azoic dyeings from these fatty acid derivatives are being critically compared with those from
Naphtol-AS (2-hydroxy-3-naphthoic anilide).

While the substantivity of several arylides of 2-hydroxy-3-naphthoic acid with different
aromatic amines has been studied, the effect of substitution in the nucleus of the 2-hydroxy-3-
naphthoic acid half of the molecule does not appear to have been examined. 6-Benzoyl-2-
hydroxy-3-naphthoic anilide was, therefore, prepared starting from Naphtol-AS and benzo-
dichloride., This method could also be probably extended for the preparation of other 6.aroyl
substituted paphthols. Substitution by benzoyl group in the 6.position in Naphtol-AS resulted
in & decrease in solubility in aqueous ceustic soda, and the naphtholation of the 6-benzoyl
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derivative had to be carried out from an aqueous-alcoholic golution, with resultant loss in sub-
stantivity for cotton.

The substantivity of dyes for cellulose beirg largely governed by the ability of the dye to
attach itself to cellulose by hydrogen bonding at the primary hydroxyl groups in cellulose which
are spaced at regular intervals of 10:3A, synthesis of the fatty acid amides of the type (I) was
undertaker.

(n) Nl’H 00 (CH,)s CO NC
NSNS NN
OO0 OO0

(0] (o]

(09 z=10,1, 2, 4 and 8.

The diamides from adipic acid (z = 4) and sebacic acid (2 = 8) were synthesised by con-
densing the correeponding acid dichlorides and a-sminocanthraquinone. The oxalic acid (z = 0)
diamide was a yellow sparingly soluble vat dye.

Name of Research Fellow .. Dr. K. Subba Rao.
Subject of Research .. Colloids.

Drought Resistance of plants in relation to Hysteresis in Sorption I,

Hydration and dehydration of the leaves of certain drought resistant and drought
sensitive plants.

A new approach to the problem of drought resistance of plants has been made from the
poirt of view of Hysteresis in Sorption (Rao, K. S., Rao, M. B. and Rao, B. 8., Curr. Sci., 334,
17,1948; Proc, Nat. Inst. Sci. (India), 15, pp. 41-49, 1949). Balsam, Grass, Paddy, Ragi, Wheat
and Oats were chosen for the study. The leaves of these plants were subjected to successive
dehydration and hydration in a quartz fibre spring balance (McBain, J. W. and Bakr., J. 4Am.
Chem. Soc., 690, 48, 1926 ; Rao, K. 8., J. Phys. Chem., 500, 45, 1941).

Hysteresis cffect is observed in all the systems and the hysteresis loop disappears after a
certain number of hydrations and dehydrations. In the early stages, the capillaries of the leaf
are made up of fairly rigid walls. The cavities entrap water and cause hysteresis. The entrapping
effect is due to the rigidity of the leaf tissue. It is likely that the rigidity of the leaf tissue is a
factor of importance in enabling the plants to conserve water during periods of drought.

On successive hydration and dehydration of the leaf, there is a fall in the hydration capacity
at saturation pressure. This is due to the denaturation of the protoplasm and a decrease in the
hydrophilic character.

The relative positions of the hydration isotherms of the leaves indicate that in the relative
humidity range of 0-5-0-95, the six plants show a gradation in the water holding capacity. At
any particular humidity in this range, balsam takes the lowest and oats the highest amount
of water. The six plants can be arranged in the increasing order of drought resistance as
follows:—balsam, grass, paddy, ragi, wheat and oats. Balsam is the least and oats the most
drought resistant. In accordance with the cavity theory of sorption hysteresiz (Rao, K. 8.,
Curr. Sci., 69, 9, 1940), there is in balsam a preponderance of wider cavities and in oats of
narrower ones.

Drought Resistance of plants in relation to Hysterests in Sorption I1.

Adaptability of the Ragi plant to varying conditions of soil drought,

The principle of adaptability of drought sensitive plants to severe drought eonditions is one
of great importance and has been extensively studied by Russian workers. Whether during
this adaptation, any change is produced in the capillary structure of the leaf has been studied
with reference to ragi as the experimental plant (Rao, K. 8., Rao, M. B. and Rao, B. 8., Proc. Nat.
Inst. Sci. (India), 15, pp. 51-58, 1949). Ragi plants A, B, C and D were grown in soil droughts
of 65%, 47%, 409, and 36-59%, respectively of the total water holding capacity (269) of the red
laterite soil. There was a marked difference in the growth, height and yield of the four plants,

When the plants were 80 days old, the blades were removed and subjected to a series of
dehydration and hydration at 30° C. in a quartz fibre spring balance. Hysteresis is exhibited in
all the cages. The hydration and dehydration isotherms and the hysteresis loops are nearly
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coincident. This indicates that the cavities and open pores in the blades of the four plants are
almost of the same size.

There is, however, a regular variation, though small, in the smallest cavity neck radius.
The radius in D is smaller than that in A, those in B and C being intermediate between these
two. It is probable that by extending the treatment of exposure of the plant to severe drought
over a number of generations, the small differences in the capillary structure of the leaves may
become more prominent.

The amount of water lost in the initial dehydration of the leaves is related to the age of the
plant. The leaves of 80-day old plants lost approximately 350 gms. of water per 100 gms. of
dry leaf whereas those of 120-day old plants lost 255 gms.

Changes 1n pH of the white and yolk of fertilised hen’s egg during incubation in air,
carbon dioxide and lLiguid paraffin.

The variation in pH is an important factor in the elucidation of the mechanism of many
biochemical processes. The variation in pH of the white and yolk of fertilised hen’s egg during
incubation in air, carbon dioxide and liquid paraffin has been studied. After incubation over
different intervals of time, the eggs were removed, the white and yolk were separated and the
pH determined by employing a glass electrode. In fresh egg, the white has a pH of 7-85 and the
yolk 6-17. On continued incubation in air, the pH of white increases to & maximum of 9-5 up
to 36 hours and later decreases continuously. The pH of the yolk is practically constant up
to the 2nd day and later increases slowly but continuously. The initial rise in pH of the white
is due to the loss of carbon dioxide and the subsequent fall to the metabolic processes resulting
in the production of carbon dioxide. The small increase in pH of the yolk is due to protein
catabolism resulting in the formation of ammonia (Needham, J., 1942, Biochemistry and
Morphogenesis, Macmillan Co., New York, p. 582).

The pH-Time curves of the white and yolk of eggs incubated in carbon dioxide and liquid
paraffin are practically coincident. The pH of the white shows a small and continuous decrease
and that of the yolk a small and continuous increase. The conditions being anaerobic, the
normal metabolic processes in the growing embryo are hindered. Consequently the changes in
pH are small.

Hysteresis in Sorption XVII,

Hardening of sericin and its influence on sorption-desorption hysteresis.

The behaviour of sericin in regard to the hysteresis effect in the sorption of water and the
effect on hysteresis of hardening sericin by hardening agents like formaldehyde and basic chromium
sulphate have been studied. The hardened as well as unhardened sericin were subjected to
successive sorption and desorption at 30° C. With hardened sericin, a permanent hysteresis loop
is obtained whereas with unhardened sericin the hysteresis loop initially exhibited decreases in
size and finally disappears.

A permanent and reproducible hysteresis loop is characteristic of a rigid gel (Rao, K. 8.,
J. Phys. Chem., 500, 45, 1941), whereas a dwindling and disappearing loop is characteristic of an
elastic gel with solvating liquids. Sericin is an elastic gel like casein, egg albumen and gelatin
{Rao, G. N., Rao, K. 8. and Rao, B. 8., Proc. Ind. Acad. Sci., 221, 25, 1947), rice grain (Rao, K. 8.,
Curr. Sci., 256, 8, 1939) and gum arabic (Rao, K. 8., Curr. Sci., 19 9, 1940) in losing the hy: steres1s
loop initially exhibited in the sorption of water. On hardening, sericin loses its swelling property
and behaves like a rigid gel. The cavities entrap water during dehydration and cause hysteresis.
The entrapping effect persists even in the subsequent cycles of hydration and dehydration.

Compression-expansion hysteresis in surface films.

By employing the Adam’s modification (Adam, Physics and Chemistry of Surfaces, Oxford
University Press, 1941) of Langmuir surface pressure balance (Langmuir, J. 4dm. Chem. Soc.,
1848, 39, 1917), the compression-expansion hysteresis of the films of sericin and egg albumen
has been studied. The expansion curve is always below the compression curve, and the hysteresis
loop is reproducible. The loop has been scanned by subjecting the film to expansion at different
points on the compression curve and to compression at different points on the expansion curve.
The expanswn scanning curves reach the low pressure end of the loop and the compression
scanning curves reach the high pressure end. The compression-expansion hysteresis effect and
the characteristics of the scanning curves are probably connected with the hydra.tlou changes
in the protein film,

Name of Research Fellow .. Mr. U. R. Burman.
Subject of Research .. Internal Constitution of Stars.

(October 1, 1948—September 30, 1949.)
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The writer is engaged in the construction of convective radiative stellar models with a
discontinuous change of chemical composition across the interface. The usual models in the
theory of stellar structure are, however, constructed on the basis of a uniform composition through-
out the whole mass, as it is not improbable that slow convection currents maintained by radiation
in the domain of radiative equilibrium cause an exchange of matter between this region and the
central core. There is also another point of view. According to the modern theory of energy
generation in stellar interiors, continual conversion of hydrogen into helium is taking place by
thermo-nuclear reactions within the convective core and the heat evolved in these processes is
respongible for the maintenance of the stellar radiation. If we assume that mixing of matter
does not proceed across the boundary of the core, these nuclear processes probably cause changes
(increase) of molecular weight in the central part of the star while the molecular weight outside
the core remains practically unaffected. This possibility may lead the star in the course of
evolution to agsume a structure of a new type—the model with a discontinuity of molecular
weight across the surface of the convective core. A study of this latter type of model appears
therefore to have considerable significance in the way of understanding the internal constitution
of stars.

In a recent paper (Proe. Nat. Inst. Sei. India, 15, 269, 1949) the writer has shown that if
there exists a convective core fitting on to a given radiative envelope constructed by an inte-
gration of the stellar equations from the boundary inwards, with assumed values of the mass
(M), radius (R) and luminosity (L) and an assigned composition constant throughout the stellar
material, it is not possible to obtain another core consistent with the same envelope solution,
allowing for a discontinuous change of composition across the interface., This conclusion
would lend a uniqueness to the solution of the stellar problem of fit obtained under suitable
circumstances,

Assuming that stars are built on this model, the writer is now working on the problem of
determination of the hydrogen and helium contents of some stars from the observed values of
their maess, radius and luminosity, so as to be in agreement with Bethe’s law of energy generation.
It has been found that the equations governing the problem, taken along with some very plausible
asgsumptions regarding the composition of the stellar material within and outside the convective
core, are just sufficient for the determination of the desired quantities. This does not, however,
imply that the equations will always admit of physically significant solutions. In fact, only
under very special circumstances such significant solutions are to be expected. The internal
constitution of some well-known main sequence stars has previously been worked out by N. R. Sen
and the present writer on the basis of uniform composition and Bethe’s law, and it has been
found that there are some stars whose constitution could not be explained on this model (uniform
composition). The present work of the writer, as stated above, is an attempt to explain the
structure of these stars, on the new model. The work involves considerable numerical com-
putations and is expected to be completed soon, when the results will be sent for publication in
the Proceedings of the National Institute of Sciences of India.

B. NATIONAL INSTITUTE OF SCIENCES JUNIOR RESEARCH
FELLOWSHIP.

(e) ANNUAL REPORT.

Name of Research Fellow .. Mr. K. Das Gupta.
Subject of Research .. Soft X.ray spectroscopic study of solids.

(August 23, 1948—August 22, 1949.)

Energy states of valence electrons of binary ferrous alloys have been investigated with a
vacuum spectrograph designed in Prof. Sieghahn’s laboratory at Uppsala. The mounting is
of Rowland’s type and bent gypsum and mica crystal being used as concave grating to work in
the soft X.ray region 5-18 A,U. K valence band spectra corresponding to the transition of
valence electrons into the inner vacant K level of Al and 8i of Al-Fe (21%, 35%, 65% of Al)
and Si-Fe (4%, 14%,, 249%, 58%,, 759% of Si) alloys have been studied. L°‘1,2 band of iron in
various iron. compounds have been investigated with a bent mica crystal in the region 17-18 A.U.
Some special technique regarding the experimental procedure had to be adopted to investigate
the L bands with its associated weak structures. .

Energy states of valence electrons of NaCl have been completely drawn from the K absorption
and K valence band emission spectra of Na and Cl in NaCl. The diagram indicates the origin
of the fundamental ultraviolet absorption bands of NaCl as obtained by Hilsch and FPohl.  Such
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agreement between the experimentally observed values of ultraviolet absorption bands and
those obtained indirectly from soft X.-ray absorption and emission data has been obtained in
the case of NaF, NaCl, NaBr, NalI, KCl, RbCl, CsCl, CaCl,, SrCl,, CuCl, AgCl, etc.

In the L band spectra of iron, the main band due to the transition MIV, v—Lyp known
as Ly appears at 17,572 for pure iron and stalloy and for compounds and alloya of iron the band
shifts to shorter wavelength side and the value of A is 17,565 x.u. In the case of alloys and
compounds of iron which are less ferromagnetic or non-magnetic an extra band on the shorter
wavelength side at 17,486 x.u. attributable to the 3d band structure has been obtained. The
experimential results show that the energy gap between the two 3d structures is 3-0 e.v. The
extra band is very weak in the case of highly ferromagnetic substances, e.g. pure iron, stalloy,
Fey0y, ete., and prominent in the case of Fe-8i (Si 589%,), Fe-Cu (Cu 85%), Fe-Al (219, Al) n
which magnetism has been considerably quenched by alloying. In the case of magnetic iron
sulphide the extra band is stronger compared to that of the non-magnetic variety ; similar is the
case with magnetic and the non-magnetic iron oxide. The experimental results have been
interpreted in the way of Pauling’s semi-empirical theory of Ferromagnetism,

In the case of Al-Fe and 8i-Fe alloys the KB band of Al and S8i shows distinet structures and
the energy gap between the structures is 3-0 e.v. the same as between the 3d band structures
of Fe L band. Such cross transition from adjacent elements apparently against the selection
principle has been supposed to occur in the case of halides and the oxides and has been obtained
by Skinner and the author.

Name of Research Fellow .. Mr. S. D. Misra.

Subject of Research .. Study of phases of desert locust with special reference
to its musculature.

(September 16, 1948—September 15, 1949.)

1. INTRODUCTION.

The National Institute of Sciences of India granted a Junior Research Fellowship to Mr. 8. D.
Misra for two years (1948-50) to continue his research work on the ‘Study of the Phases of the
Desert Locust with special reference to its musculature’, under the guidance of Prof, K. N. Bahl.
The approved research woerk was started on September 16, 48.

2. PROGRAMME,

The study of the head (Misra, 1946), neck and prothorax (Misra, 1947) of the Desert Locust,
Schistocerca gregaria Forskdl, phase gregaria, having been completed earlier, the work was
continued on the following lines:—

I. In phase gregaria,
(i) Study of the meso- and metathorax.
(ii) Comparison of muscles of the Desert Locust with those of other locusts and grass-

hoppers.
(ili) Study of the abdomen.

II. In phase solitaria,
(i) Collection of phase solitaria material from different places in the Rajputana desert,
(ii) A critical and comparative study of phase solitaria similar to that already done in the
phase gregaria, with a view to find out the differences in the muscles of the two
phases.

3. WORK DONE DURING THE YEAR.

I. In phase gregarta,

(i) A eritical and complete study of the external morphology and myology of meso- and
metathorax has been completed.

(ii) A comparison of head, neck and thoracic muscles of the Desert Locust, phase gregaria,
has been made with the following 3 locusts and a grasshopper from among the Acrididae worked
out by previous workers:

Subfamily—Caiantopinae

Schistocerca gregaria Forsk8l (Misra, 1946, 1947 and 1949—in press).
Anacridium aegyptium Linn. (Berlese, 1909, La Greca, 1947).



356 ANNUAL REPORT

Subfamily—OQedipodinae

Dissosteira carolina Linn. (Snodgrass, 1928, 1929).
Locusta migratoria R. and F. (Imms, 1939, Uvarov and Thomas, 1942).

Subfamily—Tryzalinae

Dociostaurus maroccanus Thnbg. (Jannone, 1940).

Some specimens of the Egyptian Bird Locust, 4nacridium aegyptium Linn. and the Moroccan
Locust, Dociostaurus maroccanus Thnbg. were obtained from Italy through the :courtesy of
Prof. Giuseppe Jannone, Director Osservatorio Malattie, Genova. This material proved helpful
in the verification of points of origin and insertion of some muscles described by Jannone (1940)
and in their comparison with those of Schistocerca gregaria.

II. In phase solitaria,

(i) In order to collect phase solitariac material Dr. H, S. Pruthi, Plant Protection Adviser
to the Govt. of India was requested to arrange for Mr. Misra’s going out on a tour with a locust
party, to the outbreak centres in the Rajputana desert. This tour was arranged and it enabled
him to collect phase solitaria material as well as to see the ecological conditions prevailing in an
outbreak area, Kakoo, in the Bikaner State in June 1949. Here, with the Anti-locust party,
he learnt the method of controlling locusts by hand-picking, a method tried at the instance of
the Ministry of Food, Govt. of India. He also visited Jodhpur, Nokha (Bikener State) and
Bikaner.

4. PUBLICATION.

Mr. Misra has now completed the writing out of the results of his study of meso- and meta-
thorax of the Desert Locust (I (i) in the Programme) in the form of a paper— STUDIES ON THE

Somarrc MUSCULATURE OF THE DESERT Locust, SCHISTOCERCA GREGARIA (Forsriwr),
Prase QGREGARIA. Part 3—The Pterothorax.’ This paper, with the permission of the
Secretary, N.L.S., has been sent to the Indian Journal of Entomology, and has been accepted for
publication in the December issue of that journal.

5. WORK TO BE DONE.

The work to be done durirg the following year is as follows:—

I. In phase gregaria,
(ii) Comparison of abdominal muscles of the Desert Locust, phase gregaria, with those
of other locusts and grasshoppers, .
(iii) Study of the morphology and myology of the abdomen.
II. In phase solitaria,

(i) Taking biometrical measurements of phase solitaria in order to separate out the
extreme forms of this phase so that the comparative study on them with those of
phase gregaria may show the greatest contrast in the two phases.

(ii) The comparative study of phase solitaria with that of the gregaria.

Name of Research Fellow .. Mr. Y. Sunder Rao.
Subject of Research .. Cytology of Helobiales.

(October 18, 1948—QOctober 19, 1949.)

Mr. Y. Sundar Rao has been engaged during the year 1948-49 in the cytological
study of Helobiales, an order of great importance from the view point of phylogeny
of the following plants, particularly monocotyledons. He has investigated the
families Butomaceae, Alismaceae, Hydrocharitaceae and Najadaceae, giving special
attention to the comparison of the karyotypes in order to elucidate intergeneric
and interspecific relationships and work out the genetic basis of evolution in the
group.

BUTOMACEAE.

Butomopsis lanceolats Kunth. The 14 somatic chromosomes (two long, four medium and
one short pairs) are characterised by median, submedian and terminal constrictions. The
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presence of three pairs of chromosemes with terminal constrictions is the striking feature of the
karyotypes.

Hydrocleis commersonii (-nymphoides) Rich. The diploid chromosome complement with
about 12 chromosomes is similar to that of Butomopsis indicating a close relationship and common
origin,

ngutomus umbellatus Linn, This genus is interesting for its diploid, aneuploid and triploid
intraspecific chromosome races with 26, 28 and 40 chromosomes respectively; the race with
26 chromosomes is a common one in India, Sweden and America. It is interesting to note that
the basic number 13 can be derived from 7 and 6 of the two previous genera. Hybridisation and
subsequent amphidiploidy are the probable factors of evolution of this genus.

ALISMACEAE.

Alisma plantago Linn. This is a diploid species of Alisma with 14 chromosomes out of
which two are satellited. There are five pairs of chromosomes with median or submedian
constrictions and two pairs with subterrninal or terminal constrictions.

Echinodorus Rich. Two species were studied: E. ranunculoides with 2n = 16 and E.
radicons with 2n = 22, The former has four pairs of median or submedian chromosomes and
four pairs of terminal or subterminal chromosomes. The latter has all the chromosomes with
either terminal or subterminal constrictions except one long pair with median constrictions.

Sagittaria sagittifolia Linn. The diploid number is 22. In having one long pair with
median constrictions and the rest with subterminal constrictions, the karyotype of this genus
resembles that of Echinodorus radicans.

HYDROCBARITACEAE.

In this family the following are the diploid chromosome numbers: Blyza sp., 2n = 16;
Hydrilla verticillata Casp., 2n = 16; Vallisneria spiralis Linn., 2n = 20; Ottelia alismoides Pers.,
2n = 22, Ca 40 and 66 and Boottia sp., 2n = 66.

In Vallisneria, there are three pairs of long, one pair of medium and six pairs of short chromo-
somes with terminal or subterminal constrictions and with no sex chromosome mechanism.
Blyxa sp., though similar to Vallisneria in vegetative characters, has a different karyotype. The
16 chromosomes have either terminal or subterminal constrictions. In Hydrilla vertic'llate, the
five pairs of long and the three pairs of short chromosomes are characterised by median, sub-
median and subterminal constrictions, The genus Ottelia, particularly the species O. alismoides,
is interesting for its diploid, tetraploid and hexaploid chromosome races with different ranges
of geographic distribution.  Boottia sp. agrees with hexaploid QOttelia in chromosome numbers,
in spite of its dicliny.

NAJADACEAE,

One tetraploid species of Najas with 24 chromosomes with a pair of SaT-chromosomes has
been studied.

GENERAL CONCLUSIONS.

The pattern of evolution of genera and species in Helobiales seems to be governed by (1)
aneuploidy, which determines the intergeneric relationships in many families; (2) polyploidy, either
by simple multiplication of whole chromosome sets or by the fusion of diploid and haploid
gametes leading to the formation of a series of intraspecific polyploid races ranging from triploids
to hexaploids, which differ little in morphological features, but have their own range of geographic
distribution ; (3) amphidiploidy, which is responsible for the evolution of higher taxonomic units,
like the genus Butomus; (4) structural changes like fragmentation and reciprocal translocations
or inversions, leading to the formation of terminally or subterminally constricted chromosomes,
which form an outstanding feature of the karyotypes encountered in most of the genera. Such
c}flangefhare usually associated with aneuploidy or polyploidy ; (5) mutational or amphiplastic loss
of satellites.

Name of Research Fellow .. Mr. V. R. Thiruvenkatachar.
Subject of Research .. Studies in compressible fluid flow.

(December 19, 1947—December 18, 1948)

The general subject of the research undertaken concerns recent developments in the theory
of compressible fluid flow; in particular, the hodograph method, subsonic and supersoric flow
past given bodies such as a eylinder or airfoil, the occurrence of limiting lines and phenomena
relating to shock waves.
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The following special problems have been investigated :—

1. Analogue of Blasius’ formulae ¢n subsonic compressible flow.

A generalisation of the von Karméan-Tsien method was given recently by C. C. Lin for
obtaining compressible lows with circulation around closed profiles. Starting from the equations
given by Lin, the following formulae may be derived for the force (¥) and the moment (M) in
subsonic compressible flow, which are analogous to the classical formulae of Blasius:

= W)
— M 0
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Here wy({) is the complex velocity in the associated incompressible flow and k({) is the function
introduced by Lin. It is further shown that when applied to a simple airwing in a uniform
stream, the force-formula yields the Prandtl-Glanert rule. These results are given in a paper
published in the Proc. Nai. Inst. Sci., XIV, No. 8, 1948.

2. Thin airfoil in compressible shear flow.

The problem of shear flow past a circular cylinder and a symmetric airfoil has been worked
out by H. 8. Tsien in the case of a perfect fluid. An attempt has been made to investigate if
the notion of shear flow could also be used in the case of compressible fluids. Helmholtz’s
vorticity theorem, when applied to 2-dimensional steady flow, yields the following condition for
compressible shear flow:

v kU
it Po P
where uy = U(l1+ky), vg = 0 is the velocity and p, the density in the main stream, With
this condition, the problem of a thin wing in compressible shear flow has been worked out and
expressions for the drag and the lift have been derived. It is first shown that the flow problem
can be reduced to one for a potential flow with velocity-potential ¢ and streamn function ¢,
satisfying the differential equations

{1-M2(0 +ky)2}d,, +d,, =0 .. .. .. .. (A)
0 Py
‘l’”+a~§{——l~—M2(1_+ky)2}=0 . .. .. .. (B)

By suitable approximations, the equation (B) is reduced to the following form, in the case
M>1:
Yar—Wyp My =0

where A is a constant. A solution of this equation satisfying the boundary conditions (expressed
in terms of ¢) is constructed by means of the Fourier integral and thence expressions for the
drag and the lift are derived which are analogous to those in the shear-free case. A paper
embodying these results has been published in the Proc. Nat. Inst. Sci. (Vol. XV, 1949),

An alternative method of procedure has also been devised, which consists in starting out
with the equation (A) instead of (B). The boundary condition (expressed in terms of ¢ now)
is developed into a Fourier series and the equation (A) is solved by the usual method of separation
of variables. This method is applicable in both the subsonic and supersonic cases.

3. The problem mentioned in No. 2 above is that of a thin airfoil in steady shear flow,
The corresponding problem of the nonsteady motion of a thin airfoil in shear flow has also
been studied, on the lines of the work of O. Taussky in the case of uniform supersonic flow,
The following formula for the velocity potential is derived :

~"n o¢
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For the shear-free case this reduces to the formula of Taussky, (Proc. Nat. Inst. Sci.,
XV, 1949.)

4. Circular cylinder is compressible shear flow.

With the notion of compressible shear flow introduced above, the problem of the flow past
a circular cylinder has been investigated. The corrcsponding problem in the incompressible case
has been treated by Tsien. For the solution of our problem, use has been made of the Chaplygin.-
Kérmén-Tsien approximation and the Rayleigh-Janzen expansion. The equations of motion
and the condition for compressible shear flow yield the following differential equation for the

stream function:
a Po a‘/‘ 4 Qﬁal/‘ = p
a—x<;3m +ay o 3y __kUp—O. .. .. . .. (&)

With the Chaplygin-Karmén-Tsien approximation, the Bernoulli equation for this case gives
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where ¢y = acoustic velocity at infinity. The equations (C), (D) constitute two equations for
determining ¢ and p.

We solve these equations by a method of successive approximations, adopting the Rayleigh-
Janzen method, i.e. we set

$ =0 M2y oMY,  [M=Uje] .. . .. .. (E)

and retain only terms of the order M2,

It is well known that the Chaplygin-Karman-Tsien approximation involves the neglect of
terms of the order M#; thus our use of the CKT approximation in deriving the equation (D) is
consistent with the subsequent procedure of neglecting terms of the order M4 in the expansion
for ¢4, Substitution of (E) in (D) yields

(0)?
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Inserting (E) and (F) into (C) and comparing coefficients of powers of M2 on both sides, we got
the following equations s
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The first of these equations corresponds to the solution of the problem for M = 0, i.e. the
incompressible case treated by Tsien. Taking for #0) the solution given by Tsien for the
circular cylinder, we have the equation (H) for the determination of Y. With the determina-
tion of 1,11(1), the density p and hence the pressure are also determined, and the force and the
moment are determined by the usual formulae. It is thus found that the effect of compressi-

bility is not only to increase the lift, but also to produce & drag. The Jift-and-drag-
coefficients are

Op= O+, A= (2021+0-327K2) M2,

Cp = 2-618K2M?2

) . : . . .

where CL) is the lift coefficient for the incompressible case and K is the non-dimensional
velocity-gradient in the main stream.

A paper embodying these results has been communicated for publication in the Quarterly
of Applied Mathematics.

Tsien has also worked out the solution for the flow past a symmetric Joukowsky airfoil and
by taking this solution for ¢! in the above formulae we obtain the compressible shear flow
past the airfoil.

4
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Name of Research Fellow .. Mr. 8. Vedaraman.

Subject of Research .. Adsorption of gases by industrially important
catalysis and kinetics of gas reaction.

{October 1, 1948-—September 30, 1949.)

1. Construction of a new Adsorption Unit made of all pyrex glass which can measure
adsorption correct to 1/100th of a c.c. Photostatic copy attached.

2. Adsorption isotherms of hydrogen on standard synthetic methanol catalyst ZnO-Cry,O4
(composition ZnO 759, and Cry,05 25%).

3. Adsorption isotherms of carbon monoxide on ZnO-Cry,0j.

4. Adsorption isotherms of hydrogen on a newly developed promoted methanol catalyst
(copper 50-159, zinec 36-09,, TiO, 12-:039%,, Th 1-:559%,, and Ce 0-259,).

5. Adsorption isotherms of carbon monoxide on the promoted methanol catalyst.

6. Adsorption studies of hydrogen on copper and iron phthalocyanines.

7. Adsorption studies of nitrogen on phthalocyanines and their metallic derivatives.

8. Adsorption isotherms of hydrogen on a newly developed Fischer Tropsch catalyst
(Ni-ThO,-8i0, gel).

9. Sorption of hydrogen on poisoned nickel catalyst.

10. Development of a new volumetric static technique for the measurement of adsorption
of gases on catalysts of industrial importance at elevated pressures— diagram attached.

11. Adsorption isotherms of hydrogen on Zn0-Cr,0; at elevated pressures.

12. Velocity of adsorption of H, and CO on ZnO-Cr,0j5.

13. Energies of activated adsorption have been calculated.

14, Isobars for individual gases have been drawn.

15. Heats of adsorption of the gases on catalysts have been calculated.

() Finar REPORT.

Name of Research Fellow .. Mr. P. A. Ramakrishna Iyer.
Subject of Research .. Studies on reproduction in bats.

1. Some aspects of reproduction in Rhinolophus rouxt (Temn.).

Previous work on reproduction in inscctivorous bats.

Reproduction of the insectivorous bats of the temperate regions has attracted considerable
attention of Continental workers for over a century, and more recently in England and America.
The observations generally support the view that autumn constitutes the mating seasor. and that
the spermatozoa received from the fall copulations are responsible for the activation of the
mature ova which are released during the spring. The spermatozoa of the fall inseminations
survive hibernation in a quiescent state either in the uterus in the family Vespertilionidae
(Robin, 1881 ; Grosser, 1903 ; Courrier, 1927 ; Nakano, 1928); or in a ventral outpocketing of the
vagina in the family Rhinolophidae (Fries, 1889; Courrier, 1927; Harrison Mathews, 1937).
Ovulation takes place and the fertilization occurs in the spring by the stored spermatozoa.

The late winter and spring matings as well as original fall matings are definitely known to
occur (Robin, 1881; Duval, 1895; Guthrie, 1933; Caffier and Kalbow, 1934; Wimsatt, 1944).
The possibility of winter and early spring copulations are denied by Grosser (1963) and Harrison
Mathews (1937), whose observations were based on the presence of a vaginal plug during hiber-
nation. -These are cast out in the spring and the ova released are fertilised by one of the stored
spermatozoa. This observation found further support from the works of Gates (1936) on Myotis
sodalis and Myotis 1. lucifugus and Folk (1940) in Eptesicus f. fuscus. Wimsatt (1942 and 1944)
provided experimental evidence in Myotis 1. lucifugus and Eptesicus f. fuscus, that the spermatozoa
introduced into the uterus of the females at the end of the fall insemination remained functionally
alive within the uterus throughout the hibernation period, which lasts for several months, and
under normal conditions initiate normal development after fertilisation of the ova released from
the ovary in the spring.

The exception to the above is provided by the observations of Hartman and Cuyler (1927)
on Nyctinomus mexicanus from Texas, which though essentially a temperate species, exhibits
a short copulating season in spring resulting in immediate fertilization of the egg and development
of the embryo. Storage of sperms is not found in the uterus except at this short copulating
season.

Previous work on tropical insectivorous bats.

Little is known on this subject on tropical insectivorous bats. Our knowledge, till recently,
was limited to occasional records of pregnancies. One such instance is provided by Yerbury

4B
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and Thomas (1895) from Aden, where they noticed pregnancies in three species of insectivorous
bats during the months of March and April.

Phillips’ studies on Ceylonese microchiroptera convey the general idea that they are
monoestrous, with the exception of Pipistrellus pipistrellus, which, according to him, ‘seem to
breed all the year round ’.

The first full study of the reproduction of any tropical insectivorous bat is that by Baker
and Bird (1936) from New Hebrides. Their study was chiefly centred on Miniopterus australis
and recorded the presence of a sharply defined breeding season at a time corresponding with the
southern spring. Fertilisation and development of the embryo proceeds without delay after
copulation, unlike what is seen generally in temperate species, where hibernation occurs. There
is no evidence of prolonged storage of spermatozoa in the genital tract of the female though
a few are found in the uterine glands during the early pregnancy. Brief reports are also added
by them on the reproduction of three other species of isectivorous bats.

The studies of Harrison Mathews (1942) on the reproduction of South African bats adds to
our knowledge on this subject. From a similarity of the state of the male and female genital
tracts of the species he studied, he concluded that they point towards the occurrence of definite
breeding seasons, which correspond roughly with those found in Mintopterus australis, studied
by Baker and Bird (1936).

With the idea of determining the reproductive behaviour of Indian Chiroptera this study
was undertaken.

Observations on reproduction in Rhinolophus rouxi (Temn.).

Material.—An extensive collection of about 650 specimens of this borseshoe bat Rhinolophus
rouxi was made from an old well about 45 miles from Bangalore, where they are available in large
numbers. They were collected by means of nets, as they returned to their haunt, after therr
usual feed, about midnight. The number collected is large and distributed through the year.
The results are based entirely on a study of specimens in a wild state.

Sex-ratio.—A disproportionate ratio of about 629, favouring the females was observed.
This percentage of males to females might be taken as correct, since the animals were procured
in the wild state and no discrimination was exercised in collecting.

Age and growth.—Xund Anderson (1917), based on a study of teeth of this species of bat,
stated, ‘Five or six years ag the extreme possible age of this bat * and added, ‘If one should have
hazarded a simple guess at the possible age limit of a bat of this size, it would have been very
much the same.” My own studies in this direction confirm the view of Kund Anderson. The
age limit of this horseshoe bat appears to be only five years and the sixth year of life is very
doubtful. The evidence at hand at present is not in favour of stating that the young-born reach
sexual maturity in their first season.

The collection included none which was definitely too small to be adult, taking into
consideration their size. Some were sexually immature during the breeding season. The
immature males could be detected by the very small size of the testes, absence of lumina
in the semniniferous tubules and the absence of spermatozoa in the epididymides; and the
females by the immature condition of the ovaries which show only a small degree of growth
and activity, and also the almost equal size of the two uterine cornua when compared with
the females experiencing their first breeding season.

Males.—The testes in the mature males are in active spermatogenesis and reach their
maximum weight during the months of September, October and November. The epididymides
are abundant with spermatozoa. Theregression of the testes begins in the latter part of December
and the sections of the testes show that the involution of the seminiferous tubules is in progress
during the months following.

Females,—The mature fernales during the third week of November did not show any visible
signs of pregnancy. Serial sections of the female genitalia did not reveal the presence of sper-
matozoa in the uterus. The right ovaries of the mature females contained Graafian follicles
with much liquor folliculi suggestive of impending early insemination and ovulation. Only one
follicle is ruptured each year.

During early December, the mature females fell into two groups: those which had copulated
and contained early and late morulae with the zona pellucida in tact and blastocysts which had
not yet become implanted ; those females which had copulated but had not yet ovulated and
lastly, those which were awaiting insemination prior to ovulation.

Period of copulation.—It is suggestive from the foregoing data that insemination and ovula-
tion occurs between the latter part of November and early December, when the days are beginning
to get shorter and the temperature is falling. Fertilisation and development of the embryo
proceeds without delay after copulation. There is no evidence of storage of spermatozoa in the
genital tract of the female,

Parturition.—Young are born in the latter part of April and early May. The period of
gestation is about 150 days. The young are born with eyes closed, flesh coloured all over and
practically naked.
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There is only one young at each pregnancy, which was without exception in the right horn
of the uterus. Ovulation from the right ovary appears usual and only one corpus luteum is
present in the right ovary of the pregnant females.

The studies point to the conclusion that Rhinolophus rouxi is monoestrous exhibiting a
limited but distinct breeding season.

2. Reproduction in Cynoplerus sphinz sphinz (Vakl.).

Previous work on reproduction in fruit bats.—Meagre is our knowledge of the reproduction
of fruit bats. Available data on this subject show that they are monoestrous. Three species,
viz. Pleropus giganieus, Rousettus aegyptiacus and Rousetius leachii, appear to be polyoestrous at
any rate in the zoos, but it does not follow that they are polyoestrous in their native habitat.

It will not be out of place to record here the statement of Marshall (1922) that ‘it does rot
appear to be known whether the polyoestrous conditior ever occurs in bats’. Since then a few
examples demonstrating this phenomeron in bats have come to light.

Among the Microchiroptera, the Phyllostomid bat Carollia perpicillata (Hamlett, 1933)
appears to be polyoestrous; similarly among the African species Chaerophon pulilus (Braestrup,
1933), Nycteris luteola and N. hispida (Mathews, 1942). Mathews (1939) also described the
phenomenon of post-partum oestrus in Nycteris luteola.

The investigations of Baker and Baker (1936) offered evidence that two species of fruit bats,
Pteropus geddiei and P. eotinus, from New Hebrides were monoestrous, presenting distinct
breeding season.

Phillips (1936) found in the Ceylonese fruit bat Cynopterus sphinz sphinz (Vehl.) females
with young during most months of the year and suggested that the breeding was probably
intermittent through the year.

Observations on Cynopterus sphinx sphinz (Vahl.).

The reproduction in this fruit bat varies from the other examples cited in which information
is available. There are two pregrancies in succession in the month of March, suggesting the
polyoestrous conditior in this species. Further study alone can determine whether the breeding
is continuous or is restricted to any definite period of the year.

Bats of this species collected from two localities, in the latter half of the month of March
contained females in lactation with the young attached to the nipples. Among them some
females had copulated and contained spermatozoa in the uterus, while others were in early
pregnancy. The collection included also males in full functional activity. This phenomenon
of post-partum oestrusg in a fruit bat in its native habitat is recorded.

The pregnancy alternates between the two horns of the uterus and the ovaries ovulate
alternately. One corpus luteum was present in the ovary of the same side of the pregrancy,
which persisted till parturition. Only one young is produced at each birth,

Name of Research Fellow .. Dr. N. K. Sarkar.

Subject of Research .. Studies in certain aspects of the chemistry and
physiology of snake-bite.

(October 10, 1947—October 9, 1948.)

From the behaviours of nerve and muscle in cardiotoxin solution, it has been inferred that
the cardiotoxin acts directly on the muscle, leaving aside the nerve and neuro-muscular junction
intact, The cobra venom, however, on the other hand, acts both on the muscle and the neuro-
muscular junction. The present work has been undertaken with a view to elucidating the
mechanism of irreversible contraction of muscle brought about by venoms, digitalis and other
allied drugs. The vast amount of literature that has accumulated on the subject of muscular
contraction indicates that the energy required for the contraction of muscle is obtained from the
breakdown of adenosine triphosphate (ATP) into adenosine diphosphate and phosphoric acid, in
presence of myosin which acts as an enzyme.

ATP - ADP+P+4 11,000 cal,

Assumning thig to be true, in every case, a large number of experiments have been done to study the
effects of venoms and other drugs in vitro on the breakdown of ATP. Out of all these substances
only cobra venom can bring about the breakdown of ATP, even without the presence of myosin,
So far so, the action of cobra venom on the contraction of muscle can be understood, but the
cause of contraction, brought about by cardiotoxin and other drugs, could not be explained on
the basis of this explanation; because of the fact that none of them has got any phosphatase
activity and could not bring about the breakdown of ATP, Experiments with cardiotoxin,
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digitalis, etc. have also been done with extracts of diaphragm muscle of pigeons, and the results
are found to be the same. Cobra venom heated at 55°C. for } hour loses its phosphatase activity,
but even then this heated venom solution can bring about the stoppage of the movements of an
isolated heart and can produce contraction of gastrocenemius muscle. All these results therefore
indicate that the breakdown of adenosine triphosphate is not the primary cause of contraction.
The more recent work of Szent-Gyorgyi and his colleagues has led them to the conclusion that
the release of ATP from ATP-myosin complex is the primary cause of contraction rather than
the breakdown of ATP into ADP, and P. Buchthal, Deutsch and Knappeis (1944) discovered that
ATP, applied to an isolated muscle fibre, produces twitches or a tetanus-like contraction which
in many ways resemble normal contraction, and they arrived at the conclusion that ATP is
involved in the process of excitation and that ATP present in the muscle is in the inactive
condition. Rozsa used freshly isolated muscle fibres and found that 0-5y of ATP per ml. suffices
to cause contraction. The amount of ATP present in the muscle is roughly 500 times greater
than the amount required to elicit contraction. He suggests that these small concentrations of
ATP added did not elicit contraction directly but activated the relatively large quantity of ATP
present in muscle in an inactive condition; so that the ATP present in the fibre now behaved as
free ATP. Knowing that the ATP present in the muscle is adsorbed to myosin, it is difficult
to believe how ATP, added from outside, can help the rclease of ATP from ATP-myosin complex,
if we consider the following equilibrium existing in the muscle system. According to the law
of mass action, tho addition of ATP from outside should actually prevent rather than facilitate
the release of ATP.

ATP-myosin complex -+ ATP = ATP-+myosin
(very small quantity
added)

Therefore, some other mechanism is involved in the mechanism of contraction of muscle, which
we are unable at present to say what it is exactly.

That the mechanism of contraction in the case of cobra venom digitalis and other allicd
drugs is different from the one already stated, is further strengthened from the results obtained with
inexcitablemuscles. Small amounts of ATP (0-5y),added from outside, could not elicit contracticn
of an inexcitable muscle while cobra venom, digitalis and even Ca can produce contraction of
such an inexcitablemuscle. The term irritability, according to modern usage, means that a tissuc
can be made to exhibit its peculiar form of functional activity when stimulated, e.g. a muscle
cell will contract, a gland will secrete. Muscle loses its irritability when treated with an isotonic
solution of arabinose, glucose, fructose, saccharose, and other saccharides or 0-25M KCl.

The loss of excitability of & muscle has been observed in solutions of all of these substances
having a very wide range of concentration. Only the time required for the loss of irritability
increases with dilution. Cobra venom, digitalis, and moro- ard di-valent inorganic ions like
Li, Na, K, Rb, Cs, Ca, Ba, Sr, Mg are very similar in their behaviour in producing inexcitability.
The most interesting point, of all the otservations, is that muscle dipped into a solution of cobra
venom, digitalis or Ca not only becomes inexcitable, but also shows contraction, In the case
of cobra venom, when the muscle has attained its maximum height of contraction, depending
upon the concentration of the venom solution, even then the muscle has been found to exhibit
excitability ; of course more powerful stimulus is required to excite the muscle. Just the opposite
is the case with Ca solution. In this case the muscle loses its irritability completely before it
has attained the maximum contraction. Furthermore, it has been observed that cobra venom,
digitalis and divalent inorganic ions can produce contraction of an inexcitable muscle, To sum
up, therefore, all these evidences go to show that the cause of excitability and contractility is
different from each other.

Fenn has pointed out that the cause of inexcitability of & muscle is due to a loss of K from
it, and he has been able to show that the muscle remains all the while excitable when a critical
concentration of KCl solution is used as & medium. In our series of experiments, we observed
that of all the monovalent ions, K is most effective in reducing the excitability of a muscle when
used over a wide range of concentration. Practically speaking, even the using of a solution, having
a concentration greater than 0-11M (isotonic with respect to frog’s musecle), could not prevent
the loss of irritability. Certain non-electrolytes like arabinose, glucose, fructose, saccharose,
etc. are also quite effective in reducing the excitability and quantitative estimations of K and
Na in muscle, as carried out by Fenn and others, showed that the loss of K in non-electrolyte
solutions is very small when compared with the loss of Na and chloride ions. This also proves
conclusively that the loss of K from the muscle is not the cause. All other mono- and di-valent
ions also behave in a similar way to that of K ; except that almost all the divalent ions over and
above this can elicit contraction of an inexcitable muscle. Another interesting point is that
0-45M KCI not only reduces the excitability to zero, but also produces contraction of the muscle
at a later phase of its action. The cause of inexcitability as observed with 0:25M KCl is, according
to Szent-Gyorgyi, due to prevention of the release of ATP by making its adsorption too strong
with myosin. But this explanation also fails when we consider the inexcitability of a muscle
caused by non-electrolytes. )
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We are thus far off from any theory or theories which will explain the behaviour of a muscle
with respect to excitability and contractility in ionic and non-ionic solutions. We are therefore
continuing the work on the nature of actions of ionic and non-electrolytic solutions on muscle.

We have already studied the effects of different cations on excitability of isolated gastro-
cenemius muscle of a frog, and from the results obtained, we were unable to explain the respective
behaviours of different ions simply on the basis of hydration values of ions. Assuming the
muscle membrane to be a sieve-like collodion membrane, the permeability of ions then mainly
depends upon the size of the ion; the greater the hydration value (i.e. the number of water
molecules attached) the greater will be the size of the hydrated ion and consequently the lesser
will be the chance of permeability. Knowing the hydration values of Li, Na, K, Rb, Cs, Ca, etc.,
and assuming the said hypothesis to be correct, then the corresponding times as calculated and as
obtained experimentally should have been of the same order; though this has not been found
to be the case. If we consider the adsorption affinity of the colloids toward the ions, which
differs from ion to ion and which also increases with decreasing hydration (together with the
hydration values of ions), the results obtained with cations could be correlated to a greater extent,
though we cannot say exactly how far we shall be able to explain these observations, If we
consider another factor which is the competition for water between the colloid and the outside
ions, over and above the assumptions made, then possibly we shall be able to explain these
facts. As we do not know, so far, the comparative values of the affinity for water, we are not in
a position to say anything definitely.

The behaviour of divalent inorganic ions is very interesting. Following the addition of
Ca-salt, muscle not only loses its excitability but at the same time shows contraction. The
time required for the loss of excitability and the height of contraction has, however, been observed
to depend on the concentration of the salt solution used. This peculiar behaviour of muscle
has also been observed with Ba, though to a lesser degree. Mg, however, except at high con-
centration, could not produce any contraction of the muscle. Though the permeability of Ca
through the muscle membrane has been denied by most of the workers, the peculiar behaviour
of Ca can only be explained if we imagine that some insoluble Ca-protein salt is formed at the
time of its entrance through the membrane, increasing thereby the size of the pores, through
which ions are supposed to pass through. Over and above this, the affinity of Ca for water is
very great. Following the addition of CaCl, to a gel or hydrophilic colloid dehydration, in other
words, shrinking or stiffening occurs indicating the competition for water by the highly hydrated
Ca. Thus the physiological effects parallel the physicochemical reactions.

The effects of anions on the excitability of muscle has also been studied. Here again the
question of permeability of anions through muscle is important. There is a great controversy
over the question of permeability of anions through the muscle membrane. To give an explana-
tion of the experimental results, we shall have to assume the permeability of anions too, as by
using isotonic solutions of different K-salts, the time required for the complete loss of excitability
has been found to differ from one another. In such cases also, mere ‘hydration’ is not enough
to explain their actions; and the anions are arranged according to their capacities in Jowering
the excitability of muscle as SCN, I, Br, NOg, Cl, 80,. Even over a wide range of concentration
as used in our experiments the order of anions has been found not to be altered, though such a
reversal of the order has been mentioned in the literature.

The work on excitability indicates that any one of the alkali or alkaline earth ions cannot
maintain the excitability of the muscle for a long time, even the addition of another jon like X or
any other ion, i.e. the combination of two different ions, is also not sufficient for the purpose.
But of all these ions Na, K and Ca, when present in a certain definite composition, can maintain
the excitability for a long time and this solution is known as Ringer, Except the combination
of Na, K and Ca, combination of any other three ions could not produce the same result and
possibly this is due to the presence of these three metals (Na, K, Ca) in the muscle. These points
are still to be confirmed.

Name of Research Fellow .. Dr. P. C. Mukharji.

Subject of Research .. Synthesis of steroid sex-hormones and hormones of
Adrenal Cortex.

(August 23, 1948—August 22, 1949.)

Two different methods for the synthesis of steroid compounds have been successfully
explored a few years ago (Mukharji, .J. Ind. Chem. Soc., 24, 91, 1947 25, 365, 373, 1948). The
extension of these methods for the synthesis of the natural steroid hormones, and their related
analogues, forms the subject-matter of the present study. During the period under review the
application of these two methods for the synthesis of the female sex hormone Qestrone has been
undertaken and the study is still being continued.

The basic organic chemicals required for this investigation, e.g. meta-hydroxy-benzaldehyde,
meta-bromo-phenol, -chloro-propionic acid, could not be procured from the local market and



ANNUAL REPORT 365

congiderable quantities of each of these compounds hed to be prepared in the laboratory for the
proposed work.

For the first method, a fairly large quantity of 6-methoxy-3 : 4-dihydro-1-naphthoic acid
being necessary, the compound has been prepared from meta-hydroxy-benzaldehyde following
the method of Birch and Robinson (J. Chem. Soc., 1944, 503). Useful modifications at some
of the intermediate steps have been introduced with advantage and the above acid has been
obtained in ca. 209, overall yield from the hydroxy benzaldehyde. Experiments for the
conversion of this acid to the corresponding methyl ketone with cadmium dimethyl proved to
be entirely unsatisfactory both with regard to yield and purity of the reaction product, and a
number of other methods are being investigated now to find out the optimum conditions for this
conversion.

Following the second method, the synthesis of the valuable intermediate compound, ethyl-
(2-methyl-2-8-carbethoxyethyl-cyclopentyl)-(8-meta-methoxy-phenyl ethyl)-acetate has been
completed. From this compound the tetracyclic ring system characteristic of Oestrone can be
built up in four steps and work in this direction is being continued.

C. IMPERIAL CHEMICAL INDUSTRIES (INDIA) RESEARCH
FELLOWSHIP.

(a) FirsT AXNUAL REPORT.

Name of Research Fellow .. Mr. H. N. Bose.

Subject of Research .. Luminescence spectra of different types of phos-
phors under X.rays and cathode rays, specially
at low temperatures.

(November 15, 1947—November 14, 1948.)

A systematic investigation of the luminescence of solids under X-ray and cathode ray excita.
tion has been undertaken; the solids chosen are the alkali halides, some of the structurally
simplest of inorganic compounds, which have attracted the largest amount of attention from the
theoretical workers of solid physics. A few simple organic compounds, viz. Naphthalene,
Anthracene, etc., have also been studied. The ultraviolet luminescence spectra have also been
taken, wherever possible, for the sake of comparison,

Special apparatus for studying the luminescence spectra under cathode rays at ordinary
temperature as well as at liquid oxygen temperature has been constructed and set up. The
luminescence spectra of NaCl, KCl, KBr, KI, KBr-T1, KI-Tl, KI-Ag, KI-Pb, KI-Cu and KI-Mn
have been obtained at roomtemperature and most of them at low temperature. In order to
study the visible part of the luminescence spectra these measurements have been carried out
with a glass spectrograph.

X -ray irradiation of these crystals are known to create a number of centres, viz. F, R, Ry,
etc. which are obtained only in absorption. The results obtained in the present investigation
gseem to indicate the presence of these centres in emission as well.

Impurities included in the alkali halides have no marked influence on the luminescence
spectra of the parent lattice, the characteristic impurity band appearing along with those of the
parent matrix. Thus in the case KI-T], Na(l-T] pure spectrum is not much affected by the
presence of the characteristic Tl band in the ultraviolet region. Further, the resulte indicate that
some of the emission peaks, as obtained by previous authors and supposed to be due to Tlimpurity,
are most likely due to the parent lattice and not connected with Thallium. The emission of the
pure alkali-halides consists, in general, of 8 number of extended bands which gradually increase
in width with frequency. The emission is further characterised by a long wavelength band
rather sharp and fairly strong, which has almost the same position in all the alkali-halides, It is
further interesting to note that this band is absent in phosphorescence.

The work is being continued at low temperature,

SECOND ANNUAL REPORT.
(November 15, 1948-—November 14, 1949.)

The luminescence spectra of some of the alkali-halides, pure and impurity activated, under
cathode ray excitation have been investigated at ordinary and low temperature with the help
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of a cathode ray tube specially designed for the purpose. It has been found that pure specimens,
which are non-luminescent under ultraviolet excitation, emit a spectra composed of a number
of diffuse bands. The effect of different impurities, when added to the melt or as mechanical
mixtures, has been investigated; the effect of concentration on the luminescence spectra has
been studied for the system KI+TIl. Comparing the measurements with the ultraviolet lumines-
cence spectra of impurity activated alkali-halides, it is observed that part of the emission by
ultraviolet excitation can be explained as that of the pure matrix emission which is obtained
under X-rays or cathode rays. The existence of emission, similar to that of TIC], in the lumines-
cence spectra of alkali-halides with high thallium content, indicates an identical environment
for the thallium ions in these phosphors and thallous chloride. Easy transfer of excitation
energy between the centres, induced by cathode rays or X-rays, and those due to activators,
occurs very frequently ; it is further suspected that activation of alkali-halides by thallium is a
case of indirect activation for that part of the spectra which is common in the activated and
pure alkali-halides under ultraviolet and X-ray or cathode rays respectively.

Although the exact nature of the emitting centres in alkali-halides is still obscure, some
general ideas can be obtained from the present investigation. Absence of luminescence by ultra-
violet excitation indicates that the emitting centres are not present in pure crystals and they are
created by X-ray or cathode ray irradiation. In view of the fact that inclusion of foreign im-
purities induces an emission of X-ray or cathode ray luminescence spectrum of pure alkali-halides,
even under ultraviolet excitation, it is natural to suppose that the emitting centres are sometimes
created by the impurities also. Besides, transfer of enhergy takes place between two types of
centres in all cases; since the samples are known to be non-conducting under these conditions,
energy transfer occurs either by quantum-mechanical resonance process or by self-absorption,
but as the same emitting centres are created by X-rays or cathode rays and impurities, the
parent matrix emission is probably due to the energy states of the ions perturbed by the presence
of the impurities or similar lattice defects. Further, the luminescence spectrum under X.rays
or cathode rays being mostly due to the recombination of free electrons from the conduction
band with the emission centres, only those centres which have excited states near to the conduc-
tion band will be naturally more effective than those having excited states far below. This may
be the explanation why the impurities, which are effective activators in ultraviolet excitation,
do not sometimes play as important a role in the case of X-ray or cathode ray excitation.

In order to study the long period decay curves of these phosphors under the present method
of excitation, a photo-multiplier (931A) with necessary circuits has been set up; the output
current is proportional to the intensity of light and could be measured directly with a micro-
ammeter without amplification. The dark current could be maintained at 1-5 micro-amps. and
the voltage per dyanode varied between 50 to 70 volts. The decay of intensity of luminescence
under cathode rays has been studied for a number of alkali-halides at different temperatures
with different intensities of excitation. The bi-molecular law is not capable of explaining the
curves; they can, however, be explained by assuming the presence of one or more trapping
mechanisms inside the crystal, and that phosphorescence is due to the time taken by the electrons
to be released from these traps. There is further evidence that the trapping centres are different
from the emitting centres.

A D.C. amplifier has been set up; this is being used along with a cathode ray oscillograph to
investigate the type of decay just at the beginning. A method of determining accurately the
trap depths from thermo-luminescence data has been developed and the necessary apparatus
for the purpose designed.

The luminescence spectra of some organic compounds have been studied under cathode
rays and X.ray excitation. Interesting variations from U.V. luminescence have been observed ;
with naphthalene, in addition to the vibration bands in the ultraviolet region (obtained in U.V.
excitation), a number of visible bands are obtained under X-rays, while by cathode rays only
visible bands appear, the vibration bands being entirely absent. Under cathode rays some of
the organic compounds have remarkable afterglows with prominent maxima in the glow curve.

ANNUAL REPORT.

Name of Research Fellow .. Mr. S. P. Basu,

Subject of Research .. Ecology of sewage-irrigated fisheries in the Bidya-
dhari spill area, with particular reference to the
bionomics of carps cultured therein,

(July 16, 1947—July 15, 1948.)

The scheme commenced on the 16th July, 1947. Observations were made on the working of
the two fisheries, namely, Hanakhali (600 acres) and Charcharia (250 acres), both being favourably
situated for fish-farming in the defunct Bidyadhari spill area and are irrigated by Calcutta sewage.
All the fisheries in this area are shallow, ranging in depth from 2 to ¢ feet, The local practices
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of fish-farming and sewage irrigation were studied in detail and an attempt was made to correlate
them with the physical, chemical and biological factors of the fishery waters.

The Salt Lakes cover an area of about 75 square miles, of which 50 square miles are marshy
and unsuitable for agriculture, Out of these 50 square miles, 27 have been converted into
fisheries yielding 120,000 mds. (4,445 tons) of fish annually. The remaining portion can be
profitably converted into fisheries and the production will then increase to 3 lakh mds. (11,100
tons). Standardisation of sewage feeding is, therefore, a problem of great economic importance
and hence this research was undertaken.

Sewage is fed once a month during the summer and winter months, while during the monsoon
months, the fisheries are drained off to check overflooding. Sewage is allowed to enter against
the direction of wind and 30 to 40 million gallons of sewage is mixed with 100 to 120 million
gallons of fishery water slowly in course of 5 to 10 days, thereby reducing the chance of sudden
pollution and fish mortality during sewage feeding. Fisheries are dried up for one or two months
for periodic cleaning of vegetation and drying the bottom. Sometimes paddy is cultivated as
an alternating crop to prevent the soil getting sewage-sick.

Typha sp., Bichhronia crassipes Solms, Pistia stratiotes Linn., Lemna sp., Ceratophyllum
demersum Linn., Tribonema bombyeinum (Ag.) Derbis and Sol., Vallisneria spiralis Linn., different
species of Cyperus, Nitella, Chara, Qedogonium, etc. form the natural aquatic vegetation, while
Panicum sp., Suaeda maritima Dumort, Alternanthera sessilis Br., etc. constitute the terrestrial
vegetation. Marginal vegetation of 50’ is kept to check the erosion of embankinent. Seasonal
variation in the above vegetation was also observed. Growth of Pistia stratiotes Linn., Lemna
8p., Azolla pinnata R.Br., Ceratophyllum demersum Linn, is vigorous in summer, while Vallisneria
spiralis Linn., Qedogonium sp. and Tribonema bombyeinum (Ag.) Derbis and Sol. were prominent
during winter,

Growth of Cladocera and phytoplankton is prominent in summer, while that of Copepoda,
Rotifers and Protozoa ismoderate. Inmonsoonmonths, Cladocera, Copepoda and phytoplankton
grow in moderation, while Rotifers and Protozoa are prominent. Plankton content is negligible
in winter.

Ophicephalids, Siluroids, Anabantidae and Minnows form a natural by-product in these
fisheries in addition to the carps (Catla catla, Labeo rohita, Cirrhina mrigala, Labeo calbasu,
Labeo bata) cultured therein.

Surface temperature of water varies in summer from 89°F. to 93°F., in monsoon 84°F. to
91°F., and in winter 60°F. to 80°F.

Dissolved oxygen varies in summer from 7-6 to 86 p.p.m., in monsoon 6-6-7-6 p.p.m., and
in winter 8-2-9-8 p.p.m.

Carbon dioxide remains in traces, except during sewage feeding when it varies from 22 to
20 p.p.m. in the zone of pollution.

pH varies in summer from 83 to 85, in monsoon 8-2-84, and in winter 8-84.

Chloride varies in summer from 340 to 500 p.p.m., in monsoon 104-360 p.p.m., and in winter
112-296 p.p.m.

A marked diurnal variation in the dissolved oxygen and pH was noticed. In the morning
D.O. was 6 p.p.m. and in the evening 14:6 p.p.m., while pH was 8 and 9-8 respectively.

D.0O. becomes nil and CO, increases in the zone of pollution after sewage feeding. Sewage
fed to the fisheries has 100-115 p.p. B.0.D. Nitrates and phosphates do increase. B.0.D.
increases to 70-92-5 in the zone of pollution and comes to normal in 10-12 days in summer
while it takes 15 to 20 days in winter.

Bacteria increase after sewage feeding on the lst day, while Protozoa, Rotifers and Crustacea
increase on the 2nd, 3rd and 4th day successively. Phytoplankton increases on the 3rd day.
Decrease in phytoplankton is followed by decrease in zooplankton,

In course of a year from 1 em. fry, Catla catla, Labeo rokita, Cirrkina mrigala attain a length
of 40 cm., 30 cm., 25 cm. and weigh 1§ lb., 1} 1b. and 1 1b. respectively.

709 Labeo rokita and 309, Cirrhina mrigala are infected with myxosporidian parasites during
summner, Catla catla being free from infection. 809, Catla catla and 209, Cirrhina mrigala were
ingected in winter, Labeo rokhita being free from infection. In monsoon months there was no
infection.

These preliminary observations were recorded and experimental ponds were excavated to
get scientific data under controlled conditions, but due to Iocal agitation against the feeding of
fisheries with sewage, the work had to be abandoned and a new problem on * The effect of some
physico-chemical factors on Indian food fishes’ taken up in October 1948, with the approval
of the Council.

Name of Research Fellow .. Mr. T. V. Desikachary.

Subject of Research .. Morphology and Taxonomy of some South Indian
Algae.

(September 11, 1948—September 10, 1949.)
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The Algal Flora of some South Indian Mountain Streams.

Very little is known of the algal flora, especially the encrusting algae, of our hill streams and
their hydrobiology. In England and other countrics some work has been done on this aspect
of stream algae by Fritsch, Butcher, Geitler and Ruttner. An attempt is made now to study
this aspect with special reference to periodicity and seasonal succession and hydrology. Two
mountain streams near Tirupati (a place 90 miles from Madras), viz. Akasaganga and Papanasam,
have been selected for a study of their algal flora and the physical and chemical features of their
waters, and in this scheme of work the periodicity and seasonal succession of some of the chief
forms have also been studied. For this purpose fortnightly visits were made to these streams
throughout the year.” These visits will be continued till the end of November 1849 to complete
a 12-month observation of the streams. Meteorological data have also been recorded throughout
the period of these visits.

For purposes of comparison a relatively polluted mountain stream in the same locality has
also been studied for a short period for its hydrology, algal flora and their ecological distribution.

A general study of the algal flora of another hill stream at Kambakkam near Madras is also
under progress.

Preliminary work on an illustrated, descriptive and systematic account of some South Indian
Marine Phaeophyceae in Professor M. O. P. Iyengar’s collection has been completed and detailed
study of each species is under progress.

Name of Research Fellow .. Mr. Jyotirmay Mitra.

Subject of Research .. Artificial eculture of embryo and study of factors
influencing the successful growth of embryo in
synthetic media under tropical conditions,

{(October 1, 1948—September 30, 1949.)

The present investigation deals with the problem of the culture of excised embryos in
synthetic media under tropical conditions, This type of work has already been carried out in
temperate countries, particularly in America, with success. Thus, with a view to obtaining
gimilar results in tropical countries this work has been undertaken.

In the present investigation, experiments are being conducted mainly with jute embryos
under different conditions. Later on, other plants of economic importance will be taken up.

The seeds of the field-grown plants were properly disinfected and the excised embryos were
cultured in agar media containing nutrient salts and sugar according to Tukey’s formula,

Two series of trials were given in the present experiment, viz., 1. Experiments done at the
room temperature and 11, EBxperiments done at lower temperature in the cool-incubator. In the
former category, experiments were conducted exclusively under room conditions, In the second
geries of experiments, however, dissection and transfer of embryos were made in a thoroughly
disinfected culture room and the cultures were kept in a cool-incubator at 23°C.+1°C.

1. Eaxperiments done at the room temperature.—The period of this experiment extended from
January 1949 to June 1949. For the first three months (January, February and March) the
range of minimum and maximum temperature was 22°C. and 29°C. respectively and it was 29°C.
and 32°C. for the next period, i.e. April, May and June.

In the first part of the experiments 150 cultures were made both from Corchorus olitorius
and C. capsularis embryos. Growth in the majority of the tubes were extremely slow and
microbial contamination in the culture tubes was high., Contamination-free cultures, however,
survived only up to seven days. In the second part of the experimental trial 200 cultures
were made with increased rate of contamination and having 29, survivors.

I1. Experimenis done at lower lemperaiure in the cool-incubator.—In the second series of
experiments embryos of Corchorus olitorius, Musa Agharkarii and a hybrid between M. Agharkarii
and M. superba were selected. Here all the operations were done in a disinfected culture room
and incubated at 23°C.+1°C. Here 929, of the cultures from jute embryos showed healthy
growth up to 10 days of incubation period without being contaminated, and a short course of light
treatment was given afterwards to the developing embryos goon after the appearance of coty-
ledons. They were then transferred to soil. 75% of these seedlings ceased to grow after the
transference and the remaining continued to grow for another seven days at & slow rate. The
firgt sign of death was drying up and that was located in the cotyledons.

There was po sign of growth in any of the cultures of the banana embryos though they were
entirely free from contamination.

Here again, in the second series of éxperiments controls were set up with equal number of
cultures (jute embryos only) which were incubated at the room temperature (29°C.-30°C.) ingide
a dark cupboard. The growth was retarded in 889, of the control cultures where the embryos
began to shrivel on the 6th day of incubation and they all died by the 8th day. In a few
cultures there were signs of contamination on the 4th day of incubation.
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It is evident from the above eXperiments that besides maintenance of ageptic condition
during transfer, the influence of incubation temperature might also play an important réle in
affecting the growth of young embryos in synthetic culture media.

Name of Research Fellow .. Dr. C. V. Subramanian.

Subject of Research .. Studies in Fusaria from Indian soils, with special
reference to physiological races.

{September 10, 1948—September 9, 1949.)

The present investigation was undertaken mainly to elucidate the question of specific
identity and occurrence of Fusarium species in South Indian cultivated soils., That Fusarium
species are important pathogens of crop plants in this country is evident from the various reports
of provincial mycologists in India. Nevertheless, emphasis on crop culture has been in the past
mainly in the direction of breeding new varieties of crop plants resistant to specific soil-borne
diseases but not an understanding of the microbial complexes that normally constitute an
agronomical problem of great immengity. The author has brought to light in the past the
necessity of including in such a breeding programme a detailed study on the status of Fusaria
in soils—occurrence, saprophytic activity and survival, and pathogenicity—prior to bringing
under control through soil management wilt diseases of plants. It may be mentioned that no
attempt had been made in this country to study the genus Fusarium in detail, as, for instance,
has been done for Central American and Philippine soils by Wollenweber, Reinking and Manns.
It is therefore obvious that a smilar undertaking in this country would result in evaluating
the micro-ecological status of soil-borne plant pathogens, particularly the Fusaria.

During the year under report the study was mainly devoted to the isolation of the various
Fusaria that occur as inhabitants of wilt-sick soils and as pathogens of crop plants in South
India. The investigation is directed to determine the different species of ¥usaria that occur in
South India and mainly followed the technique of some of the classical investigations by Wollen-
weber, Reinking and others on the Fusarium flora of Central American and Philippine soils.
As many as one hundred and fifty isolates have been obtained and these are being studied
individually for purposes of identification. So far, the author has recorded the following species:—

Fusarium avenaceum (Fr.) Sacc.

. equisett (Cda.) Sacc.

scirpi Lamb, et Fautr.,

scirpi Lamb., et Fautr. v. longipes (Wr. ot Rg.) Wr,

. solani (Mart.) App. et Wr.

. solant (Mart.) App. et Wr. var, Martic Wr.

. solani (Mart.) App. et Wr. var, minus Wr.

. solani (Mart.) App. et Wr. var, striatum (Sherb.) Wr.
. udum Butl.

. vasinfectum Atk.

Somnonpwe-
o by oy oty e Y

—

Of these, F. avenaceum (Fr.) Sacc., F. scirpt Lamb. et Fautr., F. scirpi Lamb. et Fautr. v, longipes
(Wr. et Rg.) Wr., F. solani (Mart.) App. et Wr, var., minus Wr., and F. solant (Mart.) App. et
Wr, var. striatum (Sherb.) Wr. are new records for India.

A study of the variation exhibited by the various isolates in different culture media (e.g.
potato dextrose agar, lupin stems, steamed rice, etc.) is being conducted with reference to the
following aspects: (a) colour production ; (£) occurrence of sporodochia, piounotes, etc. ; (¢) shape,
size and septation of micro- and macro-conidia; (d) presence of chlamydospores, etc. Trials
arel also under way for a study of the pathogenicity of the various Fusarium species and strains
isolated.

() Fvar. REPORT.

Name of Research Fellow .. Dr. P. C. Bhattacharya.
Subject of Research .. Study of mesotron and the allied problems.

It is known that cosmic radiation consists of two components: soft and hard. The soft
component which consists of electrons, positrons, and photons is absorbable in 4-10 cm. of lead
and produces cascades in traversing dense material like lead. The behaviour of the soft com-
ponent is accurately described by the quantum theory and, in perticular, by the cascade theory.
The hard component consists mainly of megotrons—particles of mass about 200 times that of an
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ordinary electron and the charge is electronic but of either signs, The mesotrons are not stable
like electrons or protons but they are found to disintegrate into electrons and neutrinos. The
disintegration probability increases as the energy of the mesotron decreases.

The behaviour of the hard component (i.e. of the mesotrons) is not fully understood and, in
fact, the energy spectrum, scattering and energy loss of low energy mesotrons are not yet known
precisely. Now the only source of mesotrons is in cosmic radiation, but here it is found to be
mixed up with the soft components, i.e. electrons (B8*, B~ ) and photons. In order to separate
the mesotrons from the electrons the usual method is to put some filter, such as 10 cm. of lead,
between the Geiger-Miller counters so as to absorb the soft components. But the serious defect
of this method is that the filter absorbs also all the Jow energy mesotrons of range up to 10 cm.
of lead, i.e. of energy up to 2:4x 108 ev. The number of these low energy mesotrons increases
with altitude. Experiments of Malcolm Correll (1947) suggest that mesotrons of energy between
8 x 107ev.and 2 x 108 ev. at 11,500 ft. above sea-level are produced by a neutral radiation, although
the more energetic ones are believed to be produced by the protons. Similarly, the other charac-
teristics of slow mesons are likely to be quite interesting. But most of these low energy meso-
trons are lost in the thick absorber in the process of separation.

Bhabha (1944) suggested a method for the removal of electrons by making the most effective
use of the cascade process. In this method & block of lead, 1-25 em. thick, was used to produce
showers. It was placed just below the topmost counter of the telescope and over a counter tray
containing two sets of counters attached to an anticoincidence circuit, such that any shower
produced in the lead piece were suppressed by the anti-counters. A second piece of lead, 4 cm.
thick, was placed below the anti-counters but above the lowest counter of the telescope. The
function of the lead piece was to absorb any low energy electron which escaped the system
without producing a shower in the upper lead block.

This suggested method of separation of mesotrons from electron was experimentally tested
by Dr. P. C. Bhattacharya with a Wilson chamber. For this purpose the four-centimeter lead
block of Bhabha was further divided into two pieces of 2 cm. each and one of them was placed
across the middle of the Wilson chamber while the other one was placed just above the Jowest
counter. The lead piece across the chamber served to distinguish between electrons and
mesotrons, An electron has a large probability of producing secondaries in traversing the lead
block while & mesotron will come out as a single particle.

Dr. Bhattacharya found that the above method of separation of mesotrons from the electrons
wasg quite efficient in sorting out the mesotrons. With this arrangement one can study mesotrons
of energy as low as 1-6 X 108 ev., i.e. of range 5-25 ecm. of lead. This arrangement can be used for
measuring the mesotron intensity at high altitude.

Now the question arises as to whether the additional block of lead of 4 cm. thickness is
absolutely necessary or whether it can be reduced or totally dispensed with in case we want to
study mesotrons of range lower than 5 cm. of lead. Dr. Bhattacharya has shown that this lead
block can be reduced to 2 cm. at sea-level without affecting the efficiency of the process of
separation of mesotrons.

In regard to the thickness of the upper lead block an experiment with counters was carried
out to ascertain the exact thickness of lead corresponding to the shower maximum of more than
one particle and more than two particles initiated by electrons in lead. The experimental results
on the separation of mesotrons from electrons were published in Physical Review, Vol. 74, pp. 38~
43, 1948—a reprint of which is attached herewith,

Calculations of the probabilities of showers of more than one particle and more than two
particles were also carried out. These calculations were made on the assumption that fluctua-
tions obey Poisson distribution and that the energy spectrum of the electrons incident on the
top lead block is of the form J(K/Ea), where J and K are suitable constants and « = 2-9 at sea-
level. Another paper consisting of these theoretical considerations is in course of publication.

An article ‘On the production of mesons in the laboratory’ was published in Science and
Culture, 13, 477, 1948,

Name of Research Fellow .. Dr. P. C. Datta.

Subjects of Research .. 1. Synthesis of the alicyclic systems related to the
steroids.
2. Synthesis of sesquiterpenes and the acids isolated
from degeneration of these bodies.

Synthetical Experiments in the Alicyclic Systems, Part I11.

In part I of this series, an attempt was made to find out a general method for the synthesis
of 12-keto-steroids. In the following lines are described, in short, three different methods which
have been successfully developed for the synthesis of the tricyclic systems comprising B, C and
Drrings and the C;g-methyl group and the 12-keto group. These methods are capable of extension
in order to realise the final objective, i.e. the characteristic tetracyclic system with the iso-octyl
group and the two angular methyl groups.
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The first method starts from ethyl cyclohexan-1-acetate-2-cyanacetate which condenses
with y-iodobutyric ester to give the cyano-ester (205-210°/2 mm.). This on hydrolysis and
esterification gives the desired tricarboxylic ester (195-200°/4 mum.), This is again prepared
from the condensation product (176°/3 mm.) of ethyl 2-bromo-cyclohexylidene acetate with
ethyl cyclopentanone carboxylate which on reduction and fission with sodium ethoxide gives
the same tricarboxylic ester. This on Dieckmann’s condensation and subsequent hydrolysis
and esterification gives the keto-ester (I, 145-150°/2 mm, semi-carbazone, m.,p, 149-50°). This
on successive treatment with methyl magnesium iodide, dehydration and hydrolysis gives the
desired unsaturated acid (165°/2 mm.). The hydroxy-ester on distillation passes into a neutral
substance, the properties of which closely resemble those of a lactone. The acid-chloride of the
above undergoes ring closure in presence of stannic chloride and the chloroketone on heating
with dimethylaniline gives the unsaturated tricyclic ketone (128-30°/3 mm.) in a poor yield.
In presence of potassium, the iso-octyl side chain can be introduced at the methylene group
a- to the keto-group of the above keto ester (I).

Ethyl 2-bromocyclohexylidene acetate reacts with ethyl 2-methyl-cyclopentanone-2-
carboxylate in presence of magnesium to give the hydroxy ester (165°/2 mm.) which on catalytic
reduction is treated with thionyl chloride and pyridine and hydrolysed with alkali. On esterifica-
tion, the desired dimethyl ester (148°/3 mum.) is obtained, along with a considerable low boiling
neutral portions separable into two fractions (95-98°/2 mm. and 125-30°/3 mm.). The dimethyl
ester after catalytic reduction undergoes Dieckmann’s condensation and on hydrolysis the
tricyclic ketone is obtained (135°/3 mm.).

The third method consists of the following steps. Ethyl 2-methylcyclopentanone-2-
carboxylate on bromination and on heating with quinoline gives the unsaturated keto-ester.
Reduction with aluminium isopropoxide of the above gives the unsaturated alcohol (122°/9 mm.)
which gives the bromo-unsaturated ester on treatment with phosphorus tribromide. This
condenses with cyclohexanone to give ethyl 2-(2’-ketocyclohexan)- A3.cyclopentan-1-methyl-1-
carboxylate (130-35°/2 mm.). This on reduction and hydrolysis gives the expected keto-acid.
This keto-acid has again been prepared by condensing §-bromo-valeric ester with ethyl 1-methyl-
cyclopentan-1-carboxylate-2-cyanacetate. The condensation product (212°/5 mm.) on hydrolysis
and esterification gives the tribasic ester (190-95°/3 mm.) from which, on Dieckmann’s condensa-
tion and hydrolysis, gives this acid. The acid-chloride of this keto-acid condenses with magnesio-
malonic ester. On hydrolysis it gives the methyl ketone (133°/3 mm.) and this diketone on
dehydration gave the unsaturated tricyclic ketone (130-35°/3 mm.) isomeric with the one
described before, with respect to the double bond.

The condensation product from cyclohexanone and unsaturated bromo-ester on hydrolysis
gives the unsaturated keto-acid from which in an identical way the methyl ketone (140-45°/
5 mm.) is obtained. This diketone on dehydration is expected to give the doubly unsaturated
tricyclic ketone. On reduction of the double bond adjacent to the carbonyl group and of the
carbonyl group according to Clemmensen, a tricyclic unsaturated hydrocarbon is available. It
is possible to introduce at the methylene group (so-called C,,-position of the steroids) in the
cyclopentane ring a bromine atom with the help of N-bromo-succinimide. These methods are
being extended with 9-methyldecalone.

My grateful thanks are due to the National Institute of Sciences of India for an I.C.I.
Research Fellowship in Chemistry.

Name of Research Fellow .. Dr. R. N, Singh.
Subject of Research .. Algology.

(December, 1945—November, 1948.)

Under the tenure of the Imperial Chemical Industries (India) Research Fellowship, from
December 1945 to November 1948, the Research Fellow, Dr. Rama Nagina Stngh, D.Sc., has
investigated a number of problems on Algology and related subjects. The results of these in-
vestigations, besides being of purely scientific and academic interest, have in many cases proved
to be of immense practical and economic importance, in so far as they promise to add materially
to the agricultural wealth of the country. Special mention may in this connection be made
of the enormous rdle played by the terrestrial Blue-Green Algae in the economy and conservation
of the soil with reference to its nitrogen, organic matter, moisture and also the prevention and
control of soil surface erosion. The amount of nitrogen added by these micro-organisms growing
in the rice-fields, ‘Usar’ Jands and grasslands of Northern India, has been estimated to be of the
order of 10-15 1bs. per acre annually. In view of the surprising results it has beev considered
legitimate to conclude that the recuperation of nitrogen and the subsequent maintenance of
fertility of the land with particular reference to the above-mentioned habitats is mainly due to
the activity of the Blue-Green Algae. It is here in the tropics or subtropics that it is clearly
demonstrated for the first time that the Blue-Green Algae growing in and on the surface of the
soil play an equally important (or may even be greater) rble in the economy of the soil as compared
to other soil micro-organisms like the species of .4 zotebacter and Clostridium. On account of their
peculiar metabolism the Blue-Green Algae are the only living organisms which can utilise and
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fix both the carbon and the nitrogen from the atmosphere directly. Soil surface Blue-Green
Algae have been collected and studied from this point of view from the Provinces of Bihar, U.P.,
Delhi, Rajputana, Central India and Bombay, from different soil and rock types and geological
formations. Their relative abundance, value and importance in conservational processes have
been assessed together with data on their ecology, growth-relations, physiology and biochemistry.
Awlosira fertilisssma, Nostoc commune and Porphyrosiphon Notarisii in different habitats stand
out as the most promising forms along with their co-dominants, Anabaena fertilissima, A. varia-
bilis, A. ambigua, Cylindrospermum gorakhporense, Stigonema minutum, Mastigocladus laminosus,
Schizothriz aurantiaca, Microcoleus chthonoplastes, Scytonema ocellatum, Camptylonema lakorense,
etc. .
The physiological bases for drought-resistance in some of the above-mentioned terrestrial
and subaerial Blue-Green Algae have been investigated. The data thus obtained have led to the
formulation of a working hypothesis on the mechanism of drought-resistance in plants in general.
It has been suggested that drought-resistance of a plant depends upon its protoplasmic factors,
i.e. the colloidal properties of its cell protoplast, key to all physiological processes. The Myxo-
phycean cell, on account of its simplest organisation in the plant kingdom, has proved to be a
very favourable material for the study of cell physiology. In the light of the results obtained
here some of the orthodox opinion about the absence of starch and pyrenoids in these algae needs
revision. Besides, these plants have also been found to be subjected to a natural process of
vernalisation, which consists in alternate soaking and drying of the material due to intermittent
rainfall, It further adds to their drought-.resistance capacity.

The Indian water-bloom algae have been studied in detail from both ecological and economic
point of view. Unlike the claims made by the algologists of countries like America, Africa,
ete. the Indian water-blooms, although involving the same forms, have never been found to be
poisonous and fatal to cattle and human beings. This has been proved by interesting experi-
ments in the laboratory. On the other hand, the bloom algae have been found to be very useful
as a source of organic manure. Their manurial value has been investigated with sugar-cane crop
in pot cultures, The different forms involved are the species of Microcystis, Anabaena, Ana-
baenopsis, Wollea, etc,, which contain from 7 to 189, of nitrogen besides a fairly good amount of
phosphorus and calcium. These algae have also been proved to be useful as starter for compost
manufactures A numbeér of limnological problems in relation to inland fisheries of some local
rivers and lakes have been studied besides the investigations on the manuring of nursery pouds
in order to increase their phytoplankton content. The Blue-Green Algae have proved to be
better food for fishes in comparison to the Green Algae on account of their high nitrogen content.
Consequently, organic fertilisation has been suggested. The biological productivity of a number
of temporary ponds has also been investigated in relation to annual output of organic matter and
on drying, the value of their bottom mud as manure has been envisaged. In this connection some
field trials have been made with wheat and barley and a definite increase in yield has been found.

An investigation of the Blue-Green Algae growing on the roof of buildings which cause their
sweating and ultimately lead to the damage and fall of the ceilings, a problem of great importance
in building engineering, has been made. The plants responsible for this nuisance are able to do
80 on account of their great capacity to retain moisture due to copious secretion of mucilage
and they also, in many cases, have been found to be actually concrete and cement boring.
Control measures for these algae have been worked out and the methods suggested arc both
mechanical and chemical. The latter is preferable and involves the application of copper
sulphate in different proportions and concentrations according to the extent of algal growth
actually encountered.

The biology, ecology, cytology and life-histories of a number of important algal types
belonging to the Chlorophyceae and the Myxophyceae have been investigated. Notable amongst
these are the studies on Gonsum pectorale var. saprophytica var. nov., Draparnaldia indica sp. nov.,
Stigeoclonium amoenum, Fritschiella tuberosa, Mastigocladus laminosus and Calothrix brachytri-
chioides sp. nov. The investigations on the life-histories of &. amoenum, D. indica and F. tuberosa
" have materially added to our knowledge of the life-histories of Cheatophorales in particular and
of Chlorophyceae in general. These studies have also elucidated the evolution of land-habit
and land plants. They have also helped in the understanding of phylogenetic interrelationships
between important species, genera and classes of algae.

Some important ecological studies of the algal flora of the radioactive hot springs of Rajgir
(Bihar), the subaerial algae of Nalanda (Bihar), and those of Mt, Abu (Rajputana) have also been
completed.

In conclusion, the Research Fellow takes this opportunity to express his great indebtedness
to Prof. Y. Bharadwéje for his kind guidance and criticism throughout the course of these
investligations.

Name of Research Fellow .. Dr. R. V. Sitholey.

Subject of Research .. Study of fossil plants with reference to their structure
and affinities in relation to questions of plant
evolution and palaeogeography.
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Saline Series of the Salt Range, Punjab.

A paper entitled ‘ Microfossils from a kerogen shale of the Saline Series in Khewra gorge,
Salt Range’ has been published (Proc. Nat. Acad. Sci. Ind., 16 (2-4), 220-225, 1947. With
one Plate). A woody fragment and some diatom-like bodies are described from a combustible
kerogen shale collected by Professor B. S8ahni, ¥.R.S., at Anderson’s locality in the Khewra gorge.
The woody fragment, with simple pits uniserially arranged, doubtless belongs to a highly evolved
vascular plant, probably an angiosperm. The diatom-like bodies are made up of calcareous
matter, and were most probably formed by the secondary infilling of diatoms by calcium car-
bonate. Both the types of microfossils suggest a post-Cambrian age for the shale.

Fossil plants from the Nammal gorge, W. Salti Range.

This collection, of which only a part has so far been worked out, was made by the author
in October 1946 from the Nammal gorge, about 2} miles north-east of Musa Khel in district
Mianwali, West Punjab. Material was collected from the Middle Productus and Upper Productus
Beds of Permian age, from the Kingriali Sandstone Stage ( ? Triassic), and from the Variegated
Stage (Jurassic).

Kingriali Sandstone Stage.—Specimens of a yellowish brown sandstone with carbonaceous
lamellae were collected from a bed lying between the Ceratite Beds and the Kingriali Dolomites.
On maceration the carbonaceous bands have yielded a large number of excellently preserved
cuticles. Some of these cuticles show gymnospermouns characters. Some purple coloured
sandstones from this stage contain minute plant fragments.

Variegated Stage.—The plant-remains obtained from these beds are: Bennettitales (Otoza-
mites spp.), Coniferales ( ? Pagiophyllum sp.), and Cyatheaceae ( Protopteris nammalensis sp. nov.).
Of Otozamites there appear to be two different species separable by the characters of the pinnae
and their arrangement on the rachis. The coniferous shoot has yielded well-preserved cuticles
showing the stomata arranged in longitudinal rows on the abaxial side of the leaf, surrounded
by usually five thick-walled subsidiary cells.

A paper ontitled ‘ Protozteris nammalensis sp. nov., a Jurassic cyatheaceous tree-fern from
the Salt Range, Punjab’ has been printed ( Proc. Nai. Inst. Sci. Ind., 18 (1), 1-10. With 3 Plates
and 9 Text-figures). The genus Protopteris has been recorded for the first time from India and,
as far as we know, from Gondwanaland. It has so far been found in Cretaceous and Tertiary
rocks only and this is probably the first report of its occurrenee in the Jurassic. The present
discovery extends the distribution of the Cyatheaceae in India during the Mesozoic period to
the north-west. The specimen is a cast of a stem covered all round with rhombeid leaf bases.
The leaf trace is composed of a single bundle of horseshoe shape with the ends probably incurved.
The lower part of the trace shows sinuosity.

Mesozoic gymnosperms and other plant remains from the Salt Range, Punjab.

This joint work with Professor Sahni is based on material collected by Dr, E. R. Gee and
Mr. N. K. N. Aiyengar of the Geological Survey of India. Three new species of the Bennetti-
talean genus Otozamites (0. pecten, O. oblongus and O. sakesarensis) are described. The other
fossils dealt with are Brachyphyllum, a coniferous shoot of which three species have provisionally
been designated as A, B and C; Podozamites spp. and a number of other plantae incertae sedis,
In nearly all the cases the specific determinations have been based on the structure of the cuticles
as well as the gross features of the specimens. (Good transfer preparations have in several cases
facilitated the anatomical study of the fossils. The three species of Brachyphyllum are most
probably new.

Name of Research Fellow .. Dr. M. K. Subramaniam.
Subject of Research .. Cytogenetics of Yeast.

(March 1, 1947—March 1, 1948.)

Introduction.,

The work on ‘Cytogenetics of Yeasts® was started in December 1944, During the years
194547 seventeen new strains of Brewery Yeasts and six new straing of Distillery Yeasts had
been produced. Naturally, the work as an Imperial Chemical Industries Research Fellow waa
a continuation of the previous work. The stability of the strains had to be investigated.

Chromosome Constitution and Giant Colony Characters.

With the above end in view, a correlation between giant colony characteristics and chromo-
some constitution of the various strains was attempted. It was thought that if such a correlation
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was possible, it would simplify studies on the stability of the various straing. The results are
very encouraging. It appears that changes in chromosome constitution do produce changes
in the characteristics of the giant colonies. It is possible to identify particular strains by their
characteristic giant colonies. The resemblance thus is not confined to their top or bottom
fermenting character alone. The similarity between colonies of known and unknown chromo-
somal constitution is striking and hence should be of considerable significance since the same
chromosomal mutation could be produced by diverse agencies.

Causes for Confusion in Yeast Cytology.

For the past five decades our knowledge of the cytology of yeasts has remained in & confused
gtate. The causes for the above state of affairs were analysed and it was discovered that most
of the confusion could be traced to the fact that previous investigators used fermenting cultures
for their investigations. The yeast is unique in that it can grow or ferment. Logically, therefore,
the behaviour of the nucleus during aerobic growth alone is comparable to that of embryonic
cells in higher animals and plants. Extensive details regarding handling of yeasts for cytological
investigations have been embodied in a paper entitled ‘Studies on the Cytology of Yeasts, III.
Technique of handling Yeasts for Cytological Investigations’.

Endopolyploidy in Yeasts.

A fermenting yeast cell is comparable to a gland cell of higher animals. Investigations on
the cytology of glandular cells have revealed that secreting cells become endopolyploid to meet
the new physiological demands. A similar state of affairs has been demonstrated in fermenting
yeast cells also. The usual fate of endopolyploid cells being death and disintegration after
varying periods of activity and since in the final stages of fermentation, excepting for a negligible
percentage, most of the cells should be endopolyploid, the necessity for the rejuvenation of the
cultures after each fermentation would at once become apparent. This may explain why
continuous fermentation without rejuvenation is almost a virtual impossibility.

Reverse Mutations in Yeasts.

Observations on a continuous but overlapping series of giant colonies of the two chromosome
control strain indicated a seasonal change in the characteristics of the giant colonies, In the
months of September to March the colories were smooth with radial folds and with (Smooth II)
or without (Smooth I) concentric striations near the periphery. In March-April there was a
sudden change. The colony first developed innumerable prominent radial and concentric
striations in the outer half giving it a lace-like texture (Smooth III) and then gave a colony
which had a rough appearance owing to the presence of minute powdery granulations on a lace-
like sculpturing. The rough colonies themselves were of two types. While in Rough I the
centre was smooth, in Rough II the entire surface of the colony had a rough sculpturing.

A complete, spontaneous and orderly reversal was observed in September-October. The
Rough I gave rise to Smooth III, Smooth II and Smooth I types. Since the cultures were kept
in the vegetative condition and grown at room temperature, it appears that sudden changes
in temperature bring about ‘Mass Mutations’ or ‘Upheavals’. If we asgume the existence of
three alleles, viz. Smooth, Lace and Rough, the five types could all be classified.

1. Smooth I { Smooth Mutation > é‘::‘foth } Smooth II
2. Smooth II { fmooth Mutation Lace } Smooth TIT
3. Smooth ITI {%:c?th Motation > %‘gﬁgﬁh }Rough I

4. RoughI %’gggflh >Mutation > %g‘;g{‘l } Rough II

The rarity of the Smooth TII condition led to the suspicion that the lace gene may be an
unstable one and that it may be relatively.stable only in the homozygous condition. It appears,
therefore, that multiple alleles exist for the locus determining surface sculpturing. The cells
having different allelic combinations have different rates of growth during the various seasons.
Thus, even if a culture is composed of cells of different gene constitutions, the Smooth I type
completely eliminates the others by its relatively superior growth rate during the cold season in
Bangalore.

g1‘he mutability demonstrated above leads one naturally to the problem whether different
genes controlling fermentation of particular sugars are as mutable ?
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Mode of Action of some Qenes in Yeasts.

If, as is possible, & number of genes control the different steps of fermentation of any parti-
cular sugar, then mutation of any one of them may affect adversely the fermentative ability of
the strain. The genes responsible for fermentation should in all probability be ones having very
low mutation frequencies. Further, the fact that fermenting cells are endopolyploid renders
probable that the above may be balanced genic combinations which function properly only when
duplicated above a particular stage of endopolyploidy.
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