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MORPHOLOGICAL AND CULTURAL
CHARACTERISTICS OF SALT AND ALKALI
TOLERANT STRAIN OF AZOTOBACTER
CHROOCOCCUM

EARLIER studies on Azotobacter speCies revea'ed a
positives significant coroelation between its population
and the amount of aerobic non-symblotic nitrogen
fixation in calcareous scil (Rai e? &%) and a diminu-
ticn in their number was noticed in the ca'carepus
saline a'kali soils (Ral e al2). Detatled examina-
tion of these sojls in respect of different species of
Azotobacter led to the isOlation of sa't and alkali
tolerant straing of Azo.0bgcter chroOcocenm (1so'ates
S, and S, {rom ca'Careous saline alkali sojl of Pusa
and non-calcarecus saline alkali soil of Riga res-
pective’'y) . The soils of Pusa and Riga were sandy
Icam in texture having pH 9°2, 9-4; organic carbon
0-45, 0-30% ; CaCo, 35-5, 0:85% : E.C. 48,
5'0 m. mhos/cm and exchangeable Na 256, 16-8%
respective’y.  The solates mentioned akove wete
Characterised for their morphological and cultueal
features and their nitrogen fixing, capacity was deter-

minzd «n Ashoy's mannite solution (Table I).
TaBLE 1

Morphological and Cultural characteristics of
Azotobacter chroococcum (S,) and (Su)

— el

Azototacter Azatobacter
chroococeam (S,)  ckroococcum (S,)
Shape Rod Rod
Size 2:0-3-0 ¥ 2:0-3-0 X
3:0=5-0 3:0-5-0
Pigmentation Brown Brownish black
Optimum tempe-
rature 25°-28° C 25°-30°C
Optimum pH 7-0 70
*N fixed mg/g.c. :
Without salt 116 0-6
With salt 11-3 9.2

* 100 ml Ashby:s ma'nn-}te solution at pH 9-0 with
or without 0-2% NaCl,

S; and S, utilized glucose, sucrose and mannitol-

as Carbon sources; no growth was noticed in peptone.

There was no matked diffetence in their shape, sze
optimum pH, ofptimum temperature and utdlz.t'on
of glucose, sucrcse or mannitol and growth 1o peptone,
There was, however, a slight differeace in thear pg-
meneation, S, giving brown and S, brownish b'ak
pigment, The nitrogen fixing capacity of isolate S,
(11'6 mg/gc.) was higher than thar of S, (9-6mg/
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g.¢c.). Generally Azowobacter falls to grow at pH
9-0 (Mis Lustin and Shil’nicova®) but it is remarke
able that the stracn S, of Azorobacter chroocOcoum
has got the ability to grow even at pH 9-5.

Becterizatton with  AzotObacter cultures has been
found to increase sugarcane yield in normal calcareous
sous (Ahmad eral? ard Schi eralb). However,
the inability of Azotobecter cultures to thrive well in
saline alkali soils has lmited their uce in such so’ls.
The cultures reported mey be ussful for ear:Chmeat
of soil nittogen specially in saline zlkali soils.
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MELANOGENESIS IN SOLANUM KHASIANUM
TISSUE CULTURFS

THE mechanism of production of melanin, the brown
or black pigment, by oxidative metabolism of tyro-
sine 13 well documented in the literature!, Melanins
which impart colour to the skin of animals have also
been reportcd from a number of higher plants, fungi
and bacteria®® However, such reports ar¢c meagre
in tissue cultures of hipher plants. Chan and Staba’
first of all observed the blackening of Datura tissue
when tropane precursors were added' to the medium.
Later on, Khanna and Nag® further imvestigated the
tissue of D. metel and reported that it was due to the
deposition of melanin pigment produced by tyrosine-
tyrosinase activity. The prescnt communi:ation reports
melanin formation in callus tissues of Solunum Ahasias
niem Clarke,

Tissue cul'ures of S. Ahasianum were derived from
whole secdlings and differentiated parts of the plant,
viz., shoot-apex, leaf, radicle, root excised fiom i
vitro-grown plants as well as pericarp and plicental
fisaues obtained from {ficld-prown plants. The cul-
tures were established on Murashive and Skoog's®
medium (MS) supplemenited with 2 mg't each of 2,
4-dichlorophenoxyacetic acid (2, 4-D), 3-indoleacetic



322

acid (IAA), Ninetin (Kn) and solidified with 7,000 mg/l
agar. The tisues were maintained for a period of
ei, ht mon hs by subculturing them every 5-7 wecks,
Ei ht-mon bold tissucs were ‘hen trans‘errcd 10 MO
madium supplemented with 250, 00 or 1,000 mg/l
tyrasing. The tissues were tested for tyrosine-1yro-
sinase aciivity for a peried f eipht weeks., The cul-
turcs were grown at 27 3+ 1°C, under diffused light
of ca, 300 lux intensiry. The relative humidity of the
cuilyre room was maintained at 50 3 477,

In order to detect tyrosine-tyvrosinase actin ity, approxi-
mately 2i0mg crcami.h, non-pigmented  tissuc(s)
was tahen srparately into clesen vials. To the first
vial (I, 4 ml of 0-1 M phosphate buffcr (pH 6°8) was
added which compriscd the control. To ihe vials 1,
IIL, IV, V and VI were added 4 ml each of 0-1 M phos-
phate buffer containing 010, 0-20, 0-25, 0-50 and
1 0 mg ml phonylalanine, respeciively. All the vials
with 1heir contents were incubated at 4° C for 6-§ hr.
The pizmented tissues were also treated with oxidiz-
ing agents, e.g., hvdrogen peroxide, potossium per-
manganate and potasiium chlorate solutions.

The tissues grown on MS and MS -+ tyrosine media
were hanested and cxtracted in £G% ethanol afer
every two months. The uxtrzcts as also the standard
samnle ¢f tyrosine were applicd geparately to W hat-
man No. 1 chromatoesaphy papei-ginps.  Chromata-
grams were developed in wm-butanol-zcetlic acid-water
(250 €0: 250)1°, Dcve'oped strips were air-dried,
sorayed with 0-25% munhydrin in disfilicd water, heated
in an oven at 100° C for 5 min and the spots identified.

The tissues grown on MS mcdium first turned brown
in 3-4 weeks and then black during following 7-8
wecks, The melanin saturated cells almost lost the
capacity to divide. The callus tissue, thercfore, had
to be periodical y transferred onto tte ficsh MS
medium for its further growth zfer every 5-7 weeks.
The calus tissues grown on MS -+ tyrosine medium
started turning black in 24 hr and within a week the
entire tissue as well as (1.6 med;um turned blzck. The
growth of tle tissue was almost c¢hecked. It indi-
cated a very high Cegree of tyrosinzse ectivity in the
tissces. Tle tissucs in the controt{I) and phenyl-
alinine contain.ng vials (VII-XI) remained urv hanted,
whereas the tissues in the tyrosine centaining vials
(I1-VI) turncd black. Under the present eaxperimental
conditions the phenylalanine wzs not cCnverted into
t/rosine. The maximum melanin producion in ile
tissucs was recorded at 025 mg/ml concentration of
tyrosine. The dark brown or black pigment was
blecihrd by oxidi.mg agents,

Paper chromatoprarhv rhowed the presenee ¢f tyro-
sine (R, 0:4) in the tissucs provn on MS and MS +
tyros.ne mecdia for a period of 5-7 weeks, Bevond
this period the black tissue gave rise to new tissue whose
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growth appcared to be of the scme type as exhibited
on MS madium devoid of iyrosine, ie., Trst creomich
and th'n brewnish., This imphcd e cerpicte cen-
sumpticit «f tyrosine fiom the medium during the
inital culture pericd of 5-7 weeks. Tlus, it can be
concluded that callus culiurces derived fiom dufferent
piant parts of S. Ahasicnum produced melanin pig-
mcnt on agar mcdia.

Thanks are due to Dr. T. N. Khoshog, Director,
National Botanical Rescarch Institute, Luchnow, for
the focilitics provided and Mr. M. S. Gorkha and
Mer, J. P. Misra for technical assstance,

Tissue Culiure Laboratory,

National Botanical Rescarch
Institute,

Lucknow,
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AN APPARATUS AND METHODS OF
STUDYING 1IN VITRO +FEDING OF
BLOOND BY STROMNGYLES OF HORSE
AND THE MEASURIMENT OF THEIR
PHARMVNGEAL ACTIVITY

AN apparatus to study the in vitro feeding of Ancylo-
stoma caninum in dogs has been described by Roche
and Martin Torres!. In this study a simplc modi-
fication of tht above apnaratus is described by means
of whit h the in virro feedint brhaviour of the strongyles
of the horse can be observed. An attempt has also
been made to detect electrical impul.es originating
from the worms feed ng on bleod, and record' ng them
rraphically. 7This proecdure cou.d enable a continuous
study of the pharynoeal activity of the worms for
many hours and relate it to its fecding habits,



