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Potato plug : Growth excellefit, wiinkled ; tiyce-
lium pale reddish bféwn ; aetial niycelium poor,

white with pale Yose pdtches; plug turned to deep
blackish brown.

Nutrien agar : Giowth goed ; reverse vyelldwish
brown to brown (14-F=9) ; helifil myceliuin scant
white ; decp brown soluble pigment.

Yeast extract-malt extract agar ISP : Growth
good ; reverse brown (12-H-10); aerial mycelium
good, light dull pink (4-D-1) ; light brown soluble
pigment,

The following biocHemjeal reactions were positive :
helaning HyS, t¥rdsinase, amylolytic activity, nitrate
redu¢tion, milk coagulation with acidic reaction,
acid fmm glucose, catalase formation, gelatin
lquefaction, casein hydrolysis, cellulolytic activity
(slight) and sucrose inversion. The following
Yeactions were negative : Indole production fron
tryptone, Loeffler’s serum  liquefaction, blood
haemolysis and milk peptonization,

Excellent ro good growth
glucose, palaCtose, 1nulin,
mannitol, manndse, lactose,
sotbitol, sucrose, salicii and
Xylose. Moderate to poor growih : Cellulose,
slycerol, raffinose, sodium acetate, sodium citrate
and sodium succinate. Doubtful girowth ; Dulcitol,
digitonin and sorbose.

No growth : paraffin. Alithough the 1solate
broadly possesses poor antibiotic activity, the
extracellular metabolite showed good activity on

Carbon utilisation :
arabinose, fructose,
inositol, maltose,
rhamnose, starch,

P. vulgaris and S. typhosa and th: intracellular
metabolite showed gcood activity on  coagulase
positive Sraph. aureus.

Discussion

A detailed survey of the literature indicated that
our isolate is related to 8. griscoroseus®  and
S. roscochromogenes? and authentic cultures of
these two were obtained and comparative studies
made, The data show that S. vijaensis more closely
resembles S, griseoroseus than S, roscochromogenes.
However, even S. griseoroseus, althouph  similar,
differs from our isojate in (1) tyrosinase negative,
(2} rositive peptonization of milk and (3) no
utilisation of raffinose, sorbitol, inosito! and inulin,

In view of the above, our is0late 15 considered a
new specics and designated S, vijuensts sp. nov,, as
its origin In Vijayawada.

The authors express their thanks to Rwh L,
Gordon of Rutgers State University, U.S.A.  and
Dr. C. A. de Varics of  Centraalburcan Voor
Sohimmelcultures, Netherlands, for supplying  the
refcrenge  organisms,
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NITROGEN FIXATION BY AZQTOBACTER
OCCURRING IN THE RHIZOSPHERE OF
C; PLANT SPECIES

THE non-symbiotic nitrogen fixing  bacterivm,
Azorobacter, 13 recsiving greater recognition among
seieatists! 2. The rahk and luxuriant prowth of
certain tropical grasses Jlike Paspalum notatum,
Digitaria decumbens Hall., Cynodon dactylon Pers.
and Zea mays L. is belicved to be due to the
association of active and efficient Azorobacter sp.
in their root system3, Such plant species strangely
¢nough exhibit an alternative but more eflicient
mechanism of carbon dioxide fixation called “C,
pathway” (C,-dicarboxylic acid pathway)4 quite
distinct from the universally functioning Calvin's
pathway, o the present communication the N-
fixing efficiency of several isolates of Azorebecter
obtained from C, and C, plant species is compared.

From the rhizosphere of three spocies of C,
plants (Table 1} and from three C, plant species
(Table 1I) Azorobacter <cultures were isolated
following standard microblological techniquesd and
they were maintaingd on Waksman No, 77 agar
medium. The N-fixing ability of the isolates was
detcemined  following the procedures  detailed by
Rangaswami and Subba Raja%  The total nitrogen
in the broth after 10 days of growth of the organivm
umder shake culture conditions was determined in
a micro-Kjcldhal unit?,  The respinttory activity of
the ivolites was meastired in a Warbarg respiros
meters, The  prowth-promoenng  effickeney of
Azorobacter 1solates was lested oo three  Tice
vatictiey following the paper 1oll towel seed geoming-
tion  techoigue™.  The aesnils e presented in

Tables T to |1,
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TABLE ]
Niroeen fixing efficieney of Azotobacter isolates
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TABLE 11
Respiratory activity of Azotobacter

N

Respiratory activity*

- Isplat fixed/g of
Source of Azorobacter ch; e Lmniﬁt{; Isolate No. (u mO]&ZchSﬁ/E?)nsumec”g
Cy Planis:
Oryza sariva L. AB.1 16- 80 AB.2 249
] AB.2 18:00
AB.3 18- 60 AB.3 68
AB.4 11-50
AB.S 12- 30 Am, 1 260
Gossypium arboreum L. GA.1 7-64 A, 2 29
Eleusine coracana Gaertn. EC.1 8:93 ‘
EC.2 8-33 Am.3 102
Capsicum annunum L. CA.l 9-52 Bm 1 o 46
C, Plants:
Amaranthus viridis L. iﬁl.; %ggg Bm.2 110
n. :
Am. 3 19- 80 Cyp.1 139
Brachiaria mutica Stapf. Bm, 1 12-50 Cyp.2 186
" Bm. 2 22-40 7P
Cyperus rotundus L., Cyp.1 22-40 Cyp.3 622
Cyp.Z2 14- 00
Cyp. 3 25-20 Cyp. 4 485
Cyp.4 1960
* Data represent average of two estimations,
TasLE 111

Effect of seed inoculation with Azolobacter on three rice varieties

Vaigai IR. 20 Bhavani
Source of Azotobacter Ptamule Radicle Plumule Radicle Plumule Radicle
(mm) (mm) (mm) (mm) (mm) (mm)
1. C, Isolates* 16-2 42-3 65 25-7 12-3 30-5
2. C, Isolates* 26- 1 51-7 7-0 30-0 14-8 34-3
3. Water control 15-6 40- 6 4-0 19-7 8.6 7.7

Data reasresent average of 20 seedlings measured five days after germination.

* Average values for nwe isolates,

The data clearly reveal that many of the
Azotobacter isolates from the C; plants have
proved to be very efficient in N-fixation as com-
pared to the isolates from the Cg4 plants like rice,
cotton, chillies and ragi. The isolate from Cyperus
rotundus L. has fixed the maximum quantity of
nitrogen and the minimum was by GA. 1 from
cotton. Admittedly, a few Azotobacter 1isolates
like AB. 1, AB. 2 and AB. 3 have exhibited greater
N-fixing ability than the isolates, Bm. 1 and Cyp. 2,
obtained from C; plants, Among the isolates,
Cyp. 4 has recorded the maximum respiratory
activity and the least by AB. 3. The isolate, AB. 2,
though from a C, plant spectes, exhibited a high

respiratory activity comparable to that of C, isolates.
It is quite reasonable that as suggested by Hill
et «l19, the *‘oxygenlabile nitrogenase” is conferred
protection through the exceedingly higher respiratory
activity,

The data on the response of three rice varieties
to seed inoculation with A4zortobacter are revealing.
The isolates from the C, plants in general promoted
the growth of rice seedlings much more than the
isolates from the C, plant species. This observa-
tion is amply supported by the recent work of
Iswaran and Sen!l who inoculated the rice seedlings
of the variety, Jaya with a culture of Aczotobacter
isolated from the roots of Cyperus rotundus L. and
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obtained increased grain vields. The increased
growth of rice seedlings observed in the present
study may be due to the cumulative effects of both
N-fixation and the synthesis of growth-promoting
substances!2 and this area of investipation is receiy-
ing our attention. It may therefore be generalised
that the Azotohacter isolates from the C, plant
species are not only more efficient, but also exhibit
more growth-promoting effect than the isolates from
the C, plants,
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INHIBITION OF INDUCTION OF STREPTOZ.0-
TOCIN DIABETES BY MANNONEPTULOSKE

STREPTOZOTOCIN (SZN), derived from Strepromyces
achromogenes, induces diabetes by destruction of
the brta cells of pancreatic isletst?,  Chemucally,
it is 2-dcoxy, -2- (3-methyl-nitrosoureido) -D- gluco-
pyranose®t, Jto diabetogenic action iy prevented by
2-deoxyglucoce (2DG)4 which is an inhibitor of
insulin release! und of glucose metaboliamts, This,
and som= other oObservapons? 9%, suggest that the
hetacyloloxic action of SZN s rpelated to msuhn
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rclease or glucose metabolism. Against this possibi-
lity is an observation® that SZN diabetes was not
prevented by mannoheptulose (MH), a more potent
inhibitor of insulin refease® and glucose metabolismd?.
In view of the theoretical importance of this nega-
tive finding, we have investipated again the inter-
action between MH and SZN.

The diabetogenic action of a single injection of
SZN (gift from Upjohn Co.} at different time inter-
vals after a dose of MH (from Sigma Chemicals
Co.) was determined, comparing the glucose tole-
rance of the treated male albino mice (20 to 25 g)
with that of untreated controls and of mice receiving
the same dose of SZN alone. Glucose tolerance
was estimated as the area (GTA) under the glucose
tolerance curve, after a glucose load of 3 g/kg after
16 hours of fasting. Blood samples collected from
the orbital sinus at ¢, 60 and 120 min after glucose
injection were analysed for reducing sugarl. The
mean control GTA was 228 mg hr/100 ml (x 19,
S.D., in 24 mice). The increase (i.e., A GTA)
over this value, on the ffth day after treat-
ment was a measure of the resultant diabetes and
was calculated as percentage (% A GTA) of the
mean control GTA. SZN (in citrate buffer at 5° C,
pH 4-5), MH (in icotonic saline at 5 C) and
clucose (in water)} were given intraperitoneally in
volumes of 0-01 ml./g body weight.

Mice which received SZN alone (Group A,
Table 1) or along with MH (Group B) became
equally diabetic. But when MH preceded SZN with
increasing time intervals (Group C, D, E), there
was progressive reduction in the effect of SZN, With
an interval of 60 min (Group E), diabetes was com-
pletely prevented. At 75 min (Group F), MH
became altogether ineffective. Thus the protective
action of MH against SZN was very much tume
dependent and the optimal time for MH administra-
tion was 60 min before SZN. A shghily lower
dose of MH (125 meg/kg, Group () was inefice-
tive against the same dos¢ of SZN (125 mg/kg).
Thus the minimal dose of M eflective against
125 me/hg SZN was 150 mg/hg.  This dose was
equally effective againdt a more severely dJdiabeto-
genic dose of SZN (175 mg/kg, Groups H oand 1),

The present study establishes that MH can prevent
the diabetogenic action of SZN.  The prefercniiat
urtake of SZN by mousc beta cells s related to the
plucosc moicty in this nitrosourcall.  The entry of
MH into mou-e bein cols o alka by a gligose
wepsitive  transport mechanism®. But the protectine
action of M aeain t 8ZN i, not by competition
for o commaoan trus port mochanicany, because the
rolection is offered not whaen the cicalating M
S/N 1atio would have bren the hizhest (Group BY,
bt 600 min later tGroup 1), by which  time the



