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over Agra. It was therefore considered
sufficient to analyse the Poona data into
two groups : (1) when there was evidence
of a lower transition between 13 and 15 gkm.
and (2) when there was only one transition
above 15 gkm.

Tig. 3 gives the average temperatures at
different levels over Poona corresponding to
each of these two groups. The difference
between the two sets of averages is insignifi-
cant. Meridional advection can be expected
to show the characteristic double transition
best in those latitudes where the rate of
change of height of tropopause with latitude
is large. Agralies in such a region in winter
while Poona does not.

I am thankful to Dr. XK. R. Ramanathan
for suggesting this analysis.

Poona, M. W. CHIPLONKAR.
September 27, 1935.

Further Observations on the Diamagnetism of
the Trivalent Bismuth Ion.

IN our note on the subject,! the value (43 -80)
for the diamagnetism of the trivalent
bismuth ion was obtained by modifying the
original Slater formula by assigning for
electrons in the lower groups instead of
shells and the d and f groups a value 0-85
instead of the usumal 1. We have now
calculated the value for Bit3 by the orthodox
Slater formula and its modification proposed
by Angus and obtain the following results :—
Experimental Slater Angus
— X108 41-24 42-23 42.09
The agreement is as good as can be ex-
pected particularly on the Angus formula.
More so when one realises that the Slater
method is strictly valid for ions of the
closed configuration type. Kido has brought
out an interesting empirical relationship
which seems to hold for a number of ions
according to which the difference in the
susceptibilities of ions due to two electrons
is of the following order :—

Bit+3

— Awxx108
P+ Pt = 9.4
Agt3 —Agts = 8.9
Std S+ =104
Se+4__s(:\,+6 —— 9.5
Cl+5 —CI+7 =11-1
Its _I+7 =12.5

The value for Bi*® for which the Slater
and Angus formule should strictly apply,
has been calculated to be 29.22. The
difference between Bit® and Bit® calculated
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on the Angus formula is 42:09--29.22=
12-87, which is of the same order ag sug-
gested by Kido and is of particular signifi-
cance.

It may be recalled here that out of the
many compounds of bismuth mentioned in
our last note, the susceptibility values of
four are described in the International
COritical Tables (Biy04, BiCl;, BiBrs, Bily).
Three of these are in excellent accord with
our values and only one has been shown
to have a lower value. '

Full results are being communicated to
the Journal of the Indian Chemical Sociey.

S. S. BHATNAGAR.
BHIM SAIN BAHL.
University Chemical Lahoratories,
Liahore.
October 5, 1935.

Y Curr. Sci., 1935, 4, 153,

Some Aspects of the Mechanism of
Non-Symbiotic Fixation of Atmospheric
Nitrogen.

PrEVIOUS studies on the economy of earbon
during fixation of atmospherie nitrogen by
Azotobacter, particularly by Stoklasal! and
by Ranganathan and Norris® would suggest
that the nitrogen fixers derive their organic
nutrition chiefly from carbohydrates, though
small quantities may be fixed in presence of
other organic substances as well.

Our studies with the mixed flora of the
soil showed that glucose which was provided
as the organic nutrient was completely
decomposed in the course of the first four
days, being mostly converted into gases.
Of the residual organic matter, 441 per
cent. was accounted by micro-organisms
(living as well as dead), 34-0 per cent. by
organic acids (chiefly lactie, acetie, propionie
and butyric) and the rest in some (yet un-
identified) water soluble form. During this
period only about a third of the usual
quantity of nitrogen was fixed, and of this,
the major part was present in water soluble
form. In the course of the next four days
a large part of the organic acids was lost,
accompanied by corresponding increase in
mucilage. There was also rapid fixation
of atmospheric nitrogen, the C-N ratio of
the organisms changing from 62 -1 to 20-6.
Between the 8th and the 12th days, there
was very little change in the other constitu-
ents, but there was further fixation of
nitrogen, After the 12th day, there was
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slight loss of organic carbon, but there was
-n0 appreciable fixation of nitrogen.
TaBLE I.
Distribution of Organic Carbon.
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| Carbon in mg. (as present in 50 c.c. of medium)
. S| = 5
TSZ;Sm & 'g § Sugar .;én-:% “§ é .é é _—é E
0 | 173;7 170-4 Nil | Nil Nil
2 jl11.7 836 13.2 13-6 Nil
4 55-0 Nil 19.8 24.2 77
8 53-4 Nil 5-8 39.8 4-5
12 55:5(?)] Nil 4-8 39-9 7-5(?)
16 | 50-5 Nil 39-4 .

Carbonate carbon (including dissolved CO,)
was estimated at each stage, but has not heen
included. The soil used for inoculation contained
3.8 mg. of carbon.

TARLE II.
Nitrogen Fized and C-N Ratio.

Nitrogen fixed in milli-

.. | grams in 50 c.c. medium CIN
Time in . In the
days Total In tli)?‘cézrml whole {nﬁf;wte-
ss medigm | Fial tissae
0 Nil Nil
2 0.78 0:39 143-2 43:9
4 1.26 0-39 43-7 62-1
8 2.42 1-93 22-1 20-6
12 3-07 2:90 18-0 13-8
16 3.15 2.95 16-0 13-4

TasLe III.
Distribution of Organic Acids (so far identified).

a Organic acids in mg. of carbon
& {in 50 c.c. medium)
T | o
= | Non- j Total
o | volatile Volatile acids
g —
& | Lactic | Acetic| """ | Buyric | Total
l
2] 61 2.7 06 3-8 7-1 | 13-2
4] 128 | 81| 04 | 35| 7.0 |19-8
8] Nil 5-8
12 | Ni 48

fixing organisms,
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It would be seen from the above that (a)
the carbohydrate contributes only partly to
the fixation; (b) organic acids are mostly
utilised for the growth of the organisms and
fixation of nitrogen ; and (¢) the production
of mucilage and nitrogen fixation, though
related, are not directly proportional to
each other.

That the immediate products of decomposi-
tion of sugar are utilised in the fixation is
further proved by the following results
(Table IV) :—

TABLE IV.

Nitrogen fixed in mg. (in 50 c.c. of medium)

Timein days Residue sterilised and Unsterilised
freshly inoculated (control)
4 0-25 2.10
8 1.62 2:62

Further work is in progress to determine
(a) the manner in which organic acids or
their calcium salts assist in fixation, and (b)
the nature of the water-soluble nitrogen
formed in the carly stages and its relation
to the subsequent fixation. The studies are
also being extended to pure straing of
nitrogen fixers.

T. R. BHASKARAN.
V. SUBRAHMANYAN.

Department of Biochemistry,
Indian Institute of Science,
Bangalore,
September 17, 1935.

L Stoklasa, Zew'raldl, Bakt. 17, 1908, 21, 408.

* Ranganathan and Norris, /. fudian Tnst, Sei., 19217,
104, 79.

The Occurrence of Azotobacter at High
Temperatures.

A Goop deal of controversy has been going
on for some time past, with regard to the
action of light in tropical soils on such
important soil phenomena as Nitrification,
Nitrogen fixation, ete. Since Azotobacter
and other Nitrogen-fixing organisms flourish
the most between 25°C. and 30°C. and
undergo encystment at higher temperatures,
it is assumed by some investigators that
when soil temperatures are higher than
30°C., in summer, no physiological acti-
vity can be expected from the Nitrogen-
It would perhaps be



