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INDIAN ASSOCIATION FOR THE CULTIVATION OF SCIENCE 

REPORT FOR 1955-56 

T HE annual report for 1955-56 of the Indian 
Association for the Cultivation of Science* pays 

warm tribute to Prof. M. Saha, its director, who died 
on February 16, 1956, and gives some details of the 
revised Five-Year Plan of the Association for 1956-
61. These include the creation of a new Department 
of Magnetism, establishment of a research training 
centre in analytical chemistry and a training section 
in high polymer technology. In the Department of 
General Physics, X-rays and Magnetism, work on 
thermal diffusion and inter-diffusion of gases con
tinued and the design of the thermal diffusion column 
(of the concentric metallic tube type) was completed. 
An apparatus for measuring diffusion coefficients over 
a wide range of temperatures, a low-temperature bath 
operating down to liquid air temperatures and a 
differential conductivity analyser have also been 
designed and constructed. Two methods have been 
developed for determining the potential parameters 
for unlike molecules on the modified Buckingham 
exponential-six model from experimental data on 
thermal diffusion. The thermal conductivities of 
gaseous neon, argon and krypton and of their binary 
and ternary mixtures have been determined and 
work continued on the application of the methods 
of Hesse, Stoswick and Lipson to determine crystal 
classes, hkl indices and space groups. The radial 
distribution of carbon has been calculated from the 
X-ray diffraction of amorphous carbonized organic 
substances at 500-1,000° C. Measurements of the 
magnetic anisotropies of single crystals of hydrated 
salts of Fe++, Co++, Ni++ and Cu++ at moderately 
high and at low temperatures indicated that the 
behaviour of all salts having the same paramagnetic 
ion is roughly the same, and attempts are being made 
to explain the anomalies. A systematic study was 
commenced of the magnetic anisotropies of single 
crystals of Tutton salts of Cu++ ions differently 
diluted with zinc, etc., at room and at low tem
peratures, and X-ray studies of the inherent dis
tortions in the lattice of single crystals of graphite 
continued. 

In the Department of Optics studies have been 
made of the Raman spectra of m-chlorotoluene, 
m-bromotoluene and the three cresols in the solid 
state at different temperatures and of those of 
bromobenzene, anisole and methyl and ethyl benzo
ates in the liquid and solid states. Observations of 
the Raman spectra of frozen solutions of carbon 
disulphide in methylcyclohexane at - 180° C. sug
gest that the lines 70 and 81 cm.-1 are due to vibra
tions in dimers. Studies of the fluorescence of 
p-chlorotoluene at - 180° C. and in frozen solutions 
led to the conclusion that the fluorescence bands are 
due to association between the chlorine atom of one 
molecule and the hydrogen atom of a neighbouring 
molecule. Studies of the absorption of 3 · 18 cm. 
microwaves in o-bromophenol, 2: 4: 6-trichloro
phenol, o-methoxyphenol, p-cresol and diphenyl 
ether in the liquid state showed maximum absorption 
at certain temperatures with o-methoxyphenol and 
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p-cresol and the radius of the rotor calculated from 
Debye's theory was that of the hydroxyl group 
rotating about an axis in the molecule. 

In the Department of Theoretical Physics an 
attempt was made to determine the relative im
portance of spin and· relativity on the decrease of the 
Klein-Nishina cross-section in the Compton scat
tering of light with increasing photon energy. Other 
work was concerned with polarization effects in 
proton-proton scattering and with magnetic moments 
of the nucleons. The Department of Physical Chem
istry is studying the mechanism of the formation of 
colour in the polymerization of methyl isopropenyl 
ketone. A micro-colorimeter has been constructed 
and standardized, and is being used to study the 
thermodynamic properties of high polymer solutions. 
Other studies were concerned with the effect of end 
groups on the osmotic behaviour of polymethyl 
acrylate, the efficiency of azo-bis nitriles as initiators 
in vinyl polymerization, the styrenation of shellac in 
alcoholic media, the kinetics of decomposition of 
lauroyl peroxide and the applicability of non-aqueous 
acid-base titration for analysis of organic compounds. 

The Department of Organic Chemistry has obtained 
important correlations between the peculiar mech
anical properties of the fibres of Bambas malabaricium 
and the structure of the fibre. A tentative con
stitution has been deduced for a crystalline lactone 
isolated from cactus roots of Kashmir origin, while 
investigations on polynuclear compounds and fused 
alicyclic systems are being actively pursued. The 
Department of Inorganic Chemistry continued to be 
concerned mainly with the study of co-ordination 
complexes and their application in analytical chem
istry. The diphenyl, dimethyl, diethyl and dibenzyl 
derivatives of rubeanic acid have been used in the 
colorimetric determination of copper, cobalt, nickel 
and palladium, and a number of bi-positive silver 
complexes with pyridine carboxylic acids have been 
prepared which are fairly stable and highly coloured 
and have a magnetic moment of nearly l ·74µ, while 
benziminazole has been used for the gravimetric 
determination of silver and 3- and 5-oximino-methyl
salicylic acids for the estimation of copper and its 
separation from other metals. 

UNITED STATES FEDERAL 
RESEARCH AND DEVELOPMENT 

BUDGETS FOR 1955, 1956 AND 1957 

IN the fifth of its reports, "Federal Funds for 
Science"*, the National Science Foundation 

analyses the U.~. Federal research and development 
budget for the fiscal years 1955, 1956 and I 957, 
including for the first time, besides data on several 
small agencies not previously reported, the pay and 
allowances of military personnel in research and 
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development establishments. The analyses are 
presented after the pattern of the three previous 
reports, but data are also given on the allocation of 
Federal funds for research and development in the 
Government's own laboratories, and in profit- and 
non-profit-making organizations, including educa
tional institutions. Expenditure on the collection of 
general purpose statistics is now excluded. 

The total U.S. Federal Government expenditure on 
research and development is estimated at about 
2,300 million, 2,400 million and 2,700 million dollars 
in 1955, 1956 and 1957, respectively. These figures 
should be increased to 2,900, 3,100 and 3,400 million 
dollar!), respectively, if expenditure from procurement 
and production appropriations of the. Department of 
Defense for analogous work in the field of engineering 
is taken into account. Excluding such expenditure 
but including pay and allowances for military per
sonnel, these figures would be 2,300, 2,500 and 2,900 
million dollars. About 85-90 per cent of the total is 
for research and development, the balance being for 
the expansion of research and development plant. 

If the Department of Defense is considered a single 
agency, these funds were administered by twenty
five agencies of the executive branch in 1955 and 
by twenty-four agencies in 1956 and 1957, agencies 
engaged in collecting data, training scientists, etc., 
being no longer included. Individual agencies 
administer funds ranging from less than 50,000 
dollars to about 2,000,000,000 dollars, but 99 per 
cent of the expenditure in each of the three years is 
accounted for by eight agencies, among which the 
Department of Defense (1,936 million dollars) and 
the Atomic Energy Commission (529 million dollars) 
rank first and second, respectively, while the budget 
of the Department of Health, Education and Welfare 
(110 million dollars) now exceeds that of the Depart
ment of Agriculture (103 million dollars). The 
National Advisory Committee for Aeronautics (80 
million dollars) and the ])epartment of the Interior 
(44 million dollars) come next, while the National 
Science Foundation, the expenditure of which has 
risen from 10 million dollars in 1955 to 21 million 
dollars in 1956 and 43 million dollars in 1957, has 
now passed the Department of Commerce (24 million 
dollars), largely due to the funds it administers for 
the International Geophysical Year, though apart 
from this it would still retain its place among the 
eight principal agencies financing research and 
development. 

In scientific fields, the physical sciences (including 
engineering sciences) continued to claim the major 
share, the proportion during 1955-57 being 87 per 
cent compared with 11 per cent for the biological 
sciences and 2 per cent for the social sciences. Com
mitments for the physical sciem,es are estimated to 
have increased by more than 17 per cent in 1956 
and a further increase of 7 per cent is expected in 
1957 ; about 95 per cent of funds for use in this 
field are administered by the Department of Defense, 
the Atomic Energy Commission and the National 
Advisory Committee for Aeronautics. Funds for the 
biological sciences come mainly from the Depart
ments of Health, Education and Welfare ; Defense ; 
the Interior ; and the Atomic Energy Commission, 
Veterans Administration and the National Science 
Foundation ; they increased about 11 per cent in 
1956 and are expected to increase about 18 per cent 
in 1957, when expenditure is estimated as 143 million 
dollars on medical sciences, 72 million on biological 

sciences and 54 million dollars on agricultural 
sciences. Funds for the social sciences, a.bout 40 per 
cent of which come from the Department of Agri
culture, increased by 27 per cent in 1956 and a 20 per 
cent increase is envisaged in 1957. 

Of the total expenditure in 1955, 130 million 
dollars was on basic research, of which 42 ·3 million 
was on biological sciences, 85 ·7 million on physical 
sciences and 2 · l million dollars on social sciences ; in 
1956 the corresponding figures a.re estimated at 162 
million, 50·5 million, 108·7 million and 2·9 million 
dollars, and in 1957, 215 million, 71 ·8 million, 138 ·8 
million and 4 ·5 million dollars, respectively. Ex
penditure on applied research and development in 
1955 was 1,915 million dollars, of which 164 million 
was on biological sciences, 1,570·1 million on physical 
sciences, 23 ·3 million on social sciences and 157 ·2 
million dollars on pay and allowances of military 
personnel. For 1956, the corresponding figures a.re 
estimated at 2,208 million, 178 ·2 million, 1,835 ·6 
million, 29·3 million and 164·6 million dollars, and 
for 1957 at 2,336 million, 197·3 million, 1,935·8 
million, 34·2 million and 168·9 million dollars, 
respectively. 

In 1956, 47 per cent of the total, or 1,110 million 
dollars, including pay and allowances, was spent 
within the Federal Government's own institutions, 
38 per cent, or 899 million dollars, in profit-making 
organizations, and 13 per cent, or 304 million dollars, 
on educational institutions. About 15 per cent of the 
total was expended in research centres, of which 
roughly 8 per cent were connected with profit-making 
organizations, 6 per cent with educational institutions 
and 1 per cent with non-profit-making organizations. 

The report includes graphs of the figures for 
expenditure on research and development since 1940. 
Although there is a general tendency for expenditure 
on research and development to increase, this trend 
would probably be substantially reduced if the data 
were expressed in terms of constant prices. 

SURGICAL TECHNIQUES IN THE 
STUDY OF FLORAL MORPHO

GENESIS 

F. CUSICK has described floral ontogenesis in 
Primula bulleyana, and has shown that the 

application of surgical techniques may contribute to 
an understanding of some aspects of the observed 
developments (Trans. Roy. Soc. Edin., 63,153; 1956). 

The flower of Primula bulleyana, in its early 
ontogeny, passes through presepal, primordial-sepal, 
primordial-stamen and ova.rial stages. Petals first 
appear at either the end of the primordial-stamen 
stage or the beginning of the ovarial stage. The 
relatively long presepal stage is conveniently divided 
into early, mid and late periods. If a flower prim
ordium in the early-presepal stage is bisected with a 
median incision, the tissue along (and on each side 
of) the wound typically produces the full sequence of 
floral parts---sepals, stamens and petals, and an 
ovary. Bisections of older primordia indicate that 
the ability to form sepals in this position is lost 
during the mid-presepal stage; at about the late
presepal stage, the ability to form stamens and petals 
along the wound is also lost. Paired ovaries (a com
plete ovary on each side of the cut) still develop 
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