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vBlindity in tia o1l nnd couzusriien of eomTor salt
by human a:d animel rorresent - partieular ; “ysiolopienl
condition in whiech the luivin: coell would find i1tsolf either
resisting atress, initlatinr odartatior or trull filling a
"roquirement"™, although it is ,renerally ~-recd that ;la*
is not requircd by most irocaryotes, yet som:c strains of
bactorin (ce.g. Bagillus ¢irculaps) proved to "raguire"
certain level of Nat (¥iwon, Khodiair and zl-i‘oseiny, 1375)
to fix atmosphcric nitro.wn Jdetorminci both by tlhe con-
ventional KJjoldahl and thc 2cotylenc reduction techniques.
The requirement of 7»* by eucaryotic cells is woll known

and recognilzed.

Azotobacter culls represent o good system with
particulsr bchaviour (moleculeor nitrogen fixation) which
would help follow the rcsponse of the living ccll to Hat
under controlled conditions. Investigations wmade on the
physiological response of Azotobacter cells to sodium
¢hloride (e.g. Blinkov, 1955,1959 & 1963; Iswaran gt al.,
1966) have tzken the ability to fix nitrogen as “eriterion"
for the "effeet™. The role of the "cncrgy” source consump—
tion, the growth factors, the Na' urtake, the cmmonia-
amino acid transformation were not beken in these inves—

tigations as criteria for elucidating the role of sodium
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cilorii. In tn phrad-lops av ¢ L. STIS STRRENS UR
indicatisneg in coertnin xi viuant. (o1vwn, unpublishe?d)
tiit certsin congentrations ol the orcctadc mntéer in thoe
relliu vould nullify=in prrt - tie hermful offcct of
sodiur chloride in th: ccll. Cornain oreani - "functionnl"
subutirces (6.7 gilbberellins and woter solulle vitamins)
bt proved o be swmthecized y aszptlobicter (e.g. Vanoursa,
1-v:13 :lennequin =nd " laghire, 1 J; .osson, 1967; Elwap
“nd cl-irgmar, 1972) have exerte: stimelitorw offect on
the process of nitrosen fixetion (e... 0uds 'nd obayashi,
1973; Elwan, Khndair and fl~:ioseiny, 1.71 and Zlwan -nd
Eleii=~zar, 1972).

Keeping in mind that "model :7stems" are the best
wvay to ~et recise knowled-:e regarding the role of a
"factor" in operating a "process"™ b. - livine cell, the
or< in this thesis .as Yeen sugsestel and planned to
elucidate the role of ¥aCl io precence of gradient con-
centrations of sucrose, gidbberellic acid and cyanccobalamin
in operating the "process" of nitrogen fixation by

Azotobagter chroocoggum, Hlucidations gight be imperfect

if one criterion was consideved. Thus integrative
determinctions were taken as criteria viz total fixed
nitrogzen, ammoniz content in culture and amino acids

conjugated in synthesized cell protein.
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his thools wil: = ®lored o — %o . vagh the 1t le
of Tl in Bhe 1 ocer of natrs oen Fle tior by azotubagtar

cecording 0 the 'nlivoin se | lence,.

le The role o solium chlorile in 4hie jrocose of
nitrngen fizat. n by a. ghyoocngeyg as 1unifested b total
fixed nitro--:., in respon:ie ¢, pradient concentintions of

sugrose, gibberellic zeid, nd o:ranue wrlawin,

+I. The role of szlinity in the process of nitrogen
£i.atien s canifesrteld v bie aaconic content in 4.
chroogoagum culture, in rosponse t- gradient concentrations

~f sucrnse, ribherellic acid and cyancc-balamin.

Iil. The role o1 salinity in tie process of nitrogen
sixation ns m-nifested by the anino apids c¢hmposition of
ccll~protein hydrolysate ol a. chroogogeum, in response
to praiient concentrntions f r~ucrose, ~ibuerellic -cij,

and cyanoc-balanin.

It "ill be seen thot the integrative criteriz apd
the “zodel systems" used troved aceguate to reveal masked
effects which would have both fundament~l and practical

importance.
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INTIRODUCTION
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oot thr o oke w0 L 0 e elucdldate

the physisl- Lo reo :ose8 of ds QUI + CiGCiubiy ey b !

inerensing. conoentyroti oo f s lnl.. 8 wnnitfestel by

igs ~bLilitr ti fix oolectilt nitrocen in view of a7 and
crerssy aupl lement uptake, Indice tivus in jrevious work
(Zlwan, apublich Q) gave Uoveur te the rele of ~rizanie

m tter in nullifvin- t! deleteri-us cof:ect on azotpobacter
of relatively higher cuncentrstiosns of sodium chloride.

On the otheor mndy Indrice vitonmin: - dre ngids, wnd
glibherelllc acid were foun”™ toe contritute t- 7 certaun
extent for t.e potency »f 4. ghrogcoccus Sc fix taoospheric
nitrogen (Elwon, Khodair ~ad :l-_.oseiny, 1.71). 1t was
felt tht some cf these additives (oo functiopmal or-anic
substances) would nullifyv the harmful effect of NoCl.

in this theeis, therefore, rcsponses of a« ghroococnum

to scliniby levels in culture in rresence »f a particular
vitamin cyznocobalanmin (Bla) and gibberellic acid (GAB)
were investigated in en endeavour to ev-lunte the potential
introduction of the strain investigosted in certain saline

soils of soil reclamation program.es.

Keeping in mind, the a2im mentioned above, this

introduction will deal with the following:

a) Salt tolerant nitrozen fixing micro-orzanisms

other thon Azotobacter.
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D) anoilColagte ba oA not U Lot Lt en=aiXang

nic y=areanis. .

¢ rowth faetsro allccbtin ® a_ o' shucker gro-th,

oaline soils and sea=water re[resent the most al.n-
1an%t naturall:. occurrin - salty habitats. Butimations of
*lobal blolo-ical '..'gui‘i;:‘*tion (Merdy, 1.72) indicate that
20 of t.e overall fixavion of 1 x X~ aetric tons par
year tokes place in the sea, These .ata for the coeans
woere based prinarily on knowledse of the activity of blue-
green alpae in the marine environuent (c.z5. allen, 19633
Lugdale et al., 1965; Stewart, 165 ¢ 1967; Punt gf &8l.,
1970 3 and Goering & Pavker, 1372).

Stewars (1962,1262 . 1.6+) repcrbted on the basis
>f long=term growth enalyzls that the two blue-green

alga: Calothrix scopulorum and licstoc entophybum isolated

from marine environments fix atwospheric nitrogen and

liverate a proportion of the nitrogen fixed into the
nedinm. Rate of fixation was rather faster in natural
sea water than in artificial sea-wabter free from combined

nitrogen. e observed that fixation rates were not
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i celly offected by inroe warintiing L0 owslindt  of the
meciiut nnd Lelothrix wag mire recistant ' chanves .n

sulinity thon wan Noitog

- TedVely o ,-1ixing fres: vater blue-green algae
were found t tolerate hidgt elipity lovels. allen (1 50)
reportel that the fresh water blue-pgreen uligae agsbagna
coatuarioa, yalothriy puri:tins and various Ngostog sjecies
Tixed nitrogen 3t salinities approaciiinig; those of natural

ser=wnter. Fay and rogg (1 .)) rerortel sicilar results

fer gloroglaca fritschii.

Helatively, little .at: are availatle on the
me-nitude of bacterial K,~fixation in the sea (Brown ey al.,
1972).  The Tirst evilence of bacterial - ~Tixaticn in
tle marine ervironment in -itu was obtaincd by 3rooka
et al. (1971) and by Sugzlarz et al. (1971) usin the
acetylene-rceduction test. Jister and Zobell (1951)
reported Na-fixation by sulfate reducing bacteria, which
are known to be widely distributed in the sea. No~fixing
clostridia were also isolated from the sea (e.g. liotchkiss,
193¢ ; Pshenin, 1959). ‘ierner et al. (1974) investigated
the distribution of Nz—fixing bacteria in marine habitat
and stated that Ha-fixing facultativel, anaerobic baoteria

may be quite common in the coesstal environment. They
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