Vol. XXI] JUNE 1952 [No. 6

———— — - ie— — — — — — _— e

PAGE PAgE

Fuel from Forests~M. N. RaMaswamy .. 148 Science and Engineering . .. 1383

Lady Tata Memorial Trust Scholarships Artificial Cosmic Rays ., 154
and Grants for 1952-53 151 International Union for the Protection of -

Nature . - .. 134

1851 Exhibition Scholarship Awerd 1531 7 etters to the Editor .. .. .. 155

Russian Views on Pauling’s Theory of Reviews : o X .o 173

Resonance-—0. N. PERTI .o 152 Science Notes and News . o 176

P — — e ——

——-m“
N ——

FUEL FROM FORESTS

THE importance of forest fuel is apt to bhe
out of focus in an industrial age where
coal, cil and electricity occupy the foreground
as sources of industrial power. It is worth
while, therefcre, tc point out that while coal
and oil are in the nature of fixed deposits drawn
upon by man thereby inexorably diwminishing
the finite available stocks, Iuel from the forest
is in the nature of a current account which
cou!d continually be replenished; and, there
is no reason why this account shouid not coun-
tinue to run indefinitely, so long as man ope-
ratesg on it with prudence.

Wcod was probably man’s first fuel and fuel
was probably man’s first use of wood. Even
to-day when wood has hundreds of other uses,
it romains a fact that more wood 15 used as fuz:l
than for all other purposes combined. Statis-
tics relating to th2 annual consumption of wood
in the world as a whole under various heads
make interesting reading. Leloup, in a paper
presented in 1949 to a Conference on the Con-
gservation of Natural Resources, sponsored by
the United Nations Organisation, made the

following estimates:
.

Annual wood consumption in the world is
1,403 million cubic metres. This consumption
is mad=2 up as foliows : —

Fuel wocd 825 million 57 per cent.
cubic metires of tha total

Sawn Timber 360 25

Pulp 119 8

Industrial wood 1489 10

While these figures relate to the world as a
whole, the consumption of wood in the indivi-
dual countries varies, naturally, enormously:
but, it is fallacious to assume that industrially
advanced countries do not make much yse of
wood as fuel. For example, in the United
States where wood industries are highly
advanced and where altarnative sources of
fuel are plentiful, fuel is even to-day the largast
single use of wood. The American Farest
Products Industries Organisation estimates the
principal uses to which the annual American
wood harvest goes as follows : fuel 42 par cent,,
lumber 34 per cent., pulpwood 13 per cent. and
all other uses 11 per cent.

There is also another aongle from which we
can get a perspective and appreciation of
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forest fuel. 1 we consider the energy re-
sources of the world as a whole, excluding from
this survey atomic energy, by far the greater
part of these are in the form of .coal, peat,
pbetroleum, oil shale, natural gas, wood, vege-
table and animal wastes, non-tidal water
power, tidal power, wind power, terrestrial
heat energy, solar energy, food and man power.
Long as this list is, it is far from complete. We
may ¢onfine ourselves for the present to man’s
use of solar energy which till our own day has
been the traditional and by far the largest
single source from which man has drawn.

The forms in which solar energy are avail-
able to man are best and simply expressed in
terms of a basic unit being the energy equi-
valent of one million tons of coal. Employing
this unit, Parker made thz following estimates.
The capital resources of energy—mainly in the
form of fossil fuels such as coal and petroleum
~-are of the order of six million million tons of
coal. The energy income, mainly in the form of
wood, water-power and food, are equivalent to
about 5,000 million tons of coal a year. Parker
estimates the ' world’s annual consumption
of fuel and energy at about 3,000 million tons
of coal. . “ '

As already mentioned, the world’s annual
Consumption of wood fuel is estimated by
United Nations experts at 825 million cubic
metres ; equating, approximately 1% cubic
metres of wood to be one ton and taking
five tons of wood to be equivalent toaton of
coal, thls would mean that wood fuel contri-
butes no less than the equivalent of 110 million
tons of c¢oal a Year. Wood fuel is therefore
gignificant even now in the fuel economy of
the world.

Reference may be made here to another

rather widely prevalent notion that since forest

crops take time to mature, forest growth isa
slow medium for the botitling up of solar
énergy. The facts are otherwise, It is true that
s far as timber is concerned, a forest ¢rop
normally takes decades to be ready for harvest
in contrast to an agricultural crop which often
is an annual, But, if one puts Into the balance
sheet the entire organic matter produced by a
forest crop during its mnormal life tim>, not
excluding the litter prcduced yYear after
vear, and the root éystem helow the ground,
then, the figures make surprising reading.
Ebermayr in Germany was amongst the pio-
Ifeers to study this aspect of forest economy.
He found that a normally stocked coniferous
forest crop produces on an average ahout
4400 kg. of dry organic substance .per year per
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acre. This figure ¢ substantially more than th
organic matter produced in two typical agricul-
tural crops, viz,, 2,000 kg, for hay and 1,500 kg.
for beetroot per year per acre. Looking upon
vegelalion as merely a m2ans of fixing carbon
from the atmosphera into burnable carbon
compounds, we thus see that a forest crop can
be about twice as good as an azricultural Crop,
The 4,000kg. of organic matter annually pro-
duced by an acre of forest would yi:ld about
2,000 kg. of fixedl carbon waich on complete
combustion should give 16 million kilocaloriess
This, thea, is about the average amount of
solar energy trapp=d by a forest crop per vear
P2ar acre,

It is thus seen that contrary to appearances,
forest crops are efficient converters of solar
energy into usable fuel in the form of organic
carbon and that wood is an important fuel even
In highly industrialised counfries.

The hydrolysis of wood 1into sugar has
ushered inyet another technique by which wood
is processed to cater to man’s energy needs.
And, according to present technique and prac-
tices in Ameoarica, roughly 100 tons of wood
yields about 35 tons of a 50 per cent. sugar
solution. The product could be used as food for
man, Caftle feedstuffs or for fermentation to
alcohol. The significance nf the process lies in
that the raw material, namely, wood residues
are the waste product from wood working
Industries. Wood sugar thus opeas up entirely
new visias of energy sources for use by man. -

lt1s against this background of the impor-
tance of wood fuel that the inadequacy of our
forest resources in India has to be asseszsad.
International expert opinion prescribes 25
per cent. of the total area of the country as the
safe minimunt to be d=dicated to forests. India
has less than 20 per cent. The United States,
Germany, France, th2 Scandinavian countrias
all have larger proportions ; even Japan where
the pressure on land of a much mora indusirial-
ised people is acute has more than half her
area under forest. Ia our country, the inade-
quacy of the total forest area is further aggra-
vated by its uneven distribution advarzely
aflieciing our national economy in diversz wayvs,.
One of the most glaring examples and most per-
nicious in its effects is the misuse of cowdung as
fuelinstead of its rightful application as manurea.
This sets up a vicious circle which ultimately
makes both food angd fuel scarcer and dearer.

In South India, the absencz ot coal and oil
has invest2zd wood fuel with even greater im-
portance. Wartlime exploitation coupled with
large increases in our urban populatioas hava
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compelled control, and somstimes even ration-
ing, of wood fuel. The extent and urgency of
the problem is best brought out with reference

to figures relating to a typical urban area likz
Bangalore.

Bangalore with a population of about
709,600 might be reckoned to have 100,000
families. One family would need, confining
strictly to domestic kitchen needs, about 2 cwis.
of food fuel a month ; even with this modest
average, Bangalore needs 10,000 tons of wood
fuel per mouth or 120,000 tons per year.
Assuming the very high yield of 18-20 tons of
fuel from an acre of forest, some 6,400 acres or
10 square miles of forest are needed to cover
the annual fuel indent. And working on a
short 30-year rotation, this means that 300 sq.
miles of good forest are the minimum needed
to ensure merely the domestic fuel indent of
Bangalore alon2 on a noane-too-liberal scale.
This poses stupenduous”problems.

It is prabable that these problems are solved
not. by any single cut and dry method. A many-
sided approach is called for. Legislative
measures might be considered for regulating
the use of wood as industrial fuel. Itis obvi-
ously not wise economy to feed the factory
boiler while the domestic hearth remains unlit.
Legislation might also he useful to discourage
excessive fellings and to encourage afforesta-
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tion. Our drmestic ovens may be redesign=4
to lessen dissipation of heat and also to burn
waste material. Electric heating may be papQ-
larised. Coke may find acceptance in some of
the areas. It may even be necessary in the
over-all national interests, to gasify coal and
lay down domestic supplies of heating gag in
the larger cities. Last, but not least, and
simultaneously with thase measures, trees and
more trees should be grown, tha costs of their
proteciion b2ing drastically cut dowa with the
active co-operation of enlightened puyblic
opinion,

India is said to abound in paradoxes. Itis
certainly odd that wood fuel—which iz merely
conserved solar en2rgy--should b2 in short
supply in this tropical ‘country where the sun
shines longer and brighter than in other less
favoured climes. Some of the fastest growing
forest species too are to be found in our
country. We are therefore exceptionally well
endowed by a kindly nature for the manufac-
ture-—if that term be permissible—of wood.
The forest is the factory, and fue] one of the
manutactured products. And, unless we grow
more forests along with more food, the grim
prospect of our having to import not only food
but cooked food as wazll, is not as remote as
some would have us beleive.

M. N. RamaswamMy.
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LADY TATA MEMORIAL TRUST SCHOLARSHIPS AND GRANTS
FOR 1952-53

HE Trustees of the Lady Tata Memorial
Trust announce the following awards of
Scholarships and Grants for the year 1952-53,
The International Awards of varying amounts
(totalling £5,000) for research in diseases of
the blood with special reference to Leucsemias
are made to Doctors A. R. Gopal Ayengar
(India), Pascou Atanasiu (¥France), J. B. G.
Dausset (France), Astrid Fagraeus and Bo.
Thorell (jointly) (Sweden), N. Harboe (Dan-
mark), Charles Qberling (Franca), C. C. Ungley
(England), J. Kieler (Denmark), C. Merskey

(South Africa), R. :Rask-Neilsen (Denmark)
and B. Robineaux (France).

Indian Scholarships of Rs. 250 psr month
each for one year for scientific investigations
having a bearing on the alleviation of human

suffering fromdisease are awarded to Messrs.
Madhav Vinayak Patvardhan (Coonoor), Anant

Vithal Sunthankar (Bombay), P. Venkates-
warlu (Trivandrum), Rajaram Vasudeo

Bhagwat (Bombay) and Doctors Jandhyala
Sri Ram (Bangalore) and Purindca Nath Sen

Gupta (Patna).

1851 EXHIBITION SCHOLARSHIP AWARD

HE Royal Commissioners for the Exhi-
bition ot 1851, Loondon, have awarded an
oyverseds scholarship for 1952 t0 Shri H. K. Jain,

Indian Agricultural Research Institute, New
Delhi, for research in plant breeding at the
University College of Wales, Aberystwyth, «



