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d ~ mneral iroface

On the sogitin: pletes ul &iotovcacter orropocucown
.k ]

smell or larte trcosparent wruicoid cmcterisl coloniss are
usually encoungure: wyith a districution fr .ency Liher
than that of Aco:ovacter (Sascon, 19603 Zl.an et al.,1969)
This jroup of lb-cieris which can develop i:: supnosedly
nitrogen-fres = x rodia was suggested by Souisset &
preuilland (1958), FPedorov & Kalininsksya (1959),
Sascon {(1960), and i.al'tseva & Izzhemrova (1967) to
forr a zeneral physiological group of "oli;onitrophilic®
picroorganisms. <he nitrogen~free agar necdium might have
cantained very srall amounts of combined niirogen which
probably contriobute for their ability to develop.

These cacteria probzbly belong to the group of weak fiwers
of atmospheric nitrosen which are reported by a number

of inveséigators ( e.g. hiishustina, 1953; Douisset &
Breuilland, 19586; Fedorov & Kalininskaya, 1959; Sasson, ..
1960; and Mal'tseva & Izzhsurova, 1967).

The presence of such bacteria in various soils has
already been repeatédly reported or cited b; a number
of workers durinz about 70 years (Beijerinck, 19003 ‘
Waksman, 1920; Ouelyanskil, 1923; Lipman, 1938; Plotho,
1940; Panosyan, 19453 Krasil'nikov, 1945; Vinogradskii, 1952;
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Thervfore, this thesis was planned to etudy their
distribution ir various localitics of Eg.ptisn soils
(Pig.l), in rclation to soil physical & chemical cho-
rectoristics, and their ability to fix atmosvheric
nitroger.. Attempts wire olso wode to increar: their

potency of nitrogen fixation of certain amendments.

i
R
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R -~ Introduction

8ince thc objzet of thie thesis ir the study of
tac ueroblc neo~Azctibacteriacene group of goil becteria
whicih con fix atmoepheric nitrogen (cligonitrophilic,
according tu Boulsse! & Breuilland, 1958; Fcdorov &
Kelininekaye, 19593 Saseon, 1960; and Mal'ts:va &
Izzhcurova, 19€7), the review of the work on all nitrogen

fixing microorgarisme including algae, fungi, and Azotobacter

family, seeims not required in the present introduction.
Accordingly, the prescnt historical revicw will dcal only
with work on aerobic non-Azotobacteriaccac nitrogen fixing
80il bacteria, This will be presented according %o ths

following sequence :

1. Distribution and Identity
2. Nitrogen fixation.

l. Distribution and ldentity :

Some authores (Bouisset & Breuilland, 1958; Fedorov
& Kalininskaya, 1959; Sasson, 1960; and Mzal'tseva &
Izzheurova, 1967) have used the term "oligonitrophiles™

to designate the baclteria which do not belong to Azotobacter

& Clogtridium and which can grow and develop on a medium

confaining a traces of combined nitrogen. Bouisset and
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Breullliupe (1958) have dwitioned that "oligonitro,ailic”
bicteria ¢f the eoll nre nctive in soil for—-ticn. uhie

was evidenced by trhu banlficinl eyotiosir witn Asotobuctur

in agar slants or ir rolution cultursea. Thncee tueteri:
wers found by these suthors to be of mi ‘ivzg per gran

soil.

Numerous bacteria of this type were found by Fedorov
& Kallninska;a (1959) among the microflora of sod-pedzel

soil.

Nal'teeva & Izzheurova (1967) have studied the dis—
tribution of oligonitrophiles in 4 types of the Ukrainian
soils ( Sodely podzolic, grey forest podzolized lcam,
dark chestnut weak solonets, south slight humus chernozem),
representing the main climatic zcmes of the republic.
Oligonitrophilous microorganisms are widely distributed
in the wentioned types of soils. Comnsiderable quantitics
of them are found in soils without plants, in the rhizosphers
and on the roots of winter wheat and maize. As a rule,
guantity of oligonitrophiles in the rhizosvheres is higher
than in ths s0il without plants. Thess authors found that
the distribution of "oligonitrophiles™ in the Tkrainian

g0ils depends on soil climatic conditions, plants and
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theixr growtb phase. Nop-egporifercus tacterl. ursdcuminate
among the olligonitrophilcus oneg in both th. reil amd the
zone of plant roct eystem. In the rhizospher: and on
the plant roots oligonitrophiles in most cascs cutnumber
eaprophytic microorgrnisme capable of growing on beef

¢xtract agar.

Elwan ¢t al.,(1969) have studied the distribution
of "oligonitrophilss™ in various regions of Soudi Arabia
Peninsula. Tasy found thaet nearly all the localities
etudied contained these bacteria in numbsrs ranging from
100 to 2366 cells per gram oven dry soil. These tmctsria

were found less abundant than actinomycetss.

With regard to sarlier réports on the occurrence
of this group of bacteria, Fedorov & Kalininskaya(1959)
bave mentioncd a numbsr of investigators who reported on
the presence of such bacteria in wvarious soils(Beijerinck,
1900 ; Waksman, 192C; Omelyanskii, 1923; Lipman, 1938;
Plotho, 1940; Panosyan, 1945; Krasil'nikov, 1945 sVinogradsidii,
1952; Kishustina, 1953%; Hamilton et al., 1953; Armi Eaila,
1954 : Metcalfs et al., 1954; Anderson, 1955; Jdensen, 1955;
Feuorov & Ernandes, 1956 Fedorov & Kudryasheva 1956-and
Fedorov 2 Kal:l.n:mskaya 1'956) |
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Fsul & Luwton (lv€l) reported o6 the ocourrence
¢l nerobie, non-mymw ictic, nitroger fixing w.ctuerd . in
s8nuplcs of goil collectid in the virioue soil zonesm of
Albcrt: & Buskatchewnn, They isolitud emaller nsrobic
nitrogen fixing bacteria wrich developed ng 1=3 mm cir-
culap, convsx, unpigixnted colonic s, which were claesified

a8 Fesudomunas.

Florenzano & }rterassi (19¢6€) have studied the
identities of 19 asrobic ritrugen fixing bacterial gtrainsg,

not relrted to Azotobacter snd hence umny be called oligo-

nitrophilee, isolated from acid forest soil. Their cells
are stralght or selightly curved rods, gram negative, .
dFporogencus, and motlile by polar flagella. All strains
produce fluorescin. They utilize (ir addition to atmos—
pheric nitrogen), verious organic and inorganic nitrogenous
compocunds. They are, according to these and other iden-

tities suggestive of being Pseudomona3 fluorescens.

Howsver, since they fix nitrogen, and are also distin-
guished within the species by other biochemical character—
istics, these authors suggested to gsagregate them into 2

new varieties, namely P. fluorescens var. indologenes &

P. fluorescens var. Vallis umbrosae. These organisms
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were found nbundant in the eoil microflors showing o
remarkable adiptabllity to unfivourable conditions.

Mal'tsevn & lzzheurows (1Y9€7) have rel-ted their

atudled “oligonitrophiles " to the species Laciilus
megoteriu:, B. mycoides & B. subtilia.

Meikle john & Weir (1968) have reported on very
numerous sm2ll transparent colonies on platas of nitrogen-
poor agar (hence may be called ¢ligonitrophiles) incculated
with solls from various places in Rhodesia. Eighty-three
colonies mere studied. All but 2 of them were small Sram-—
negative rods. Two colonies contained Gram positive cocei.
The gram neg:tive iszolates are not all alike. Their iden~
tity iz uncertain, but esome might be Pseudomonas 8P., SOome
Achromobacter (or Acinetobactér), and one good fixer might
be a Flavobacterium.

4Abdel-Wahad (1969) found appreciable numbers of
asrobic non-Azotobacteriaceae bacteria from sand dunes

harbouring Ammophila arenaria. These bacteria belonged

to the genus Bacillus and were able to fix nitrogen.

2. Nitrogen Fixation :

‘Aeroblc bacteria-particularly soil omes, which do

'“ne%~heinng_£o'tbe“famiiyﬁtzotébactéfiaéééé, and gam Tix
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“tiospherie nitrorer LAl et Bulioot ot tris rectior,
touee Ghotert wient b concid.or.d g “olieonitropniiiem,
lbhis i3 Vee use the supjosedly mtrefen—Iir-  licuile wcdium
PREDY Dove soovensed o "Ulige" mount of oot herie
cruonis widch weoy cct o3 "stnptor” ir the ,procooe of cell
proliferation, whick zirnt be furthcr cricnted tohards
sreliferation threugh utilizing ritrogen inestcad of the
combined atm siberic :moonit nitroger. In otalr WG LB,

tre nitrogez—nctiv ting <nzyme {nitrogenase) micht be
cyrthesized ftor the cxhaustion of the scavenced nrmonia.
Howcver the terwm ™ oligonitnophilic® might be designated

to indicate ~ weak minute desire of utilizing meleculinr
nitrogen. Iz thie scnec the following non—tzotobacteriaceac
bacteriz, will be considcred as "cligonitrophilic™, such
becteria werc igolatcd in pure form and identifizd as

€.8. Bacterium azophile, which was claimed to fix 3-5nmg

nitrogen per 100 ml. manure extract liquid medium =t 28°C

(Flumer & Fred, 1916), Asrobacter ascrogenees was confirmed

to fix nitrogen by using 15N2 techrique (Hamilton et al.,
1953; Hamilton & Wilson 1955 and Jeneen, 1956). The
strains of Eamiltor and co—-workers required strictly
anaérobic cconditions for nitrogen fixation, but the

supply of oxygen had no influence on the growth and

Central Library - Ain Shams University



nitrogun fix:ition of the two strnine studicd by Joenecr.
8iuwilir results upnder anuerobic condition wer. nlac

found by Pengra & Wileon (1958) wherens Jchnetone and
Pfuizer (1¢59) have reported results on fcrmentation of
whey in nercobic conditions. Pgeudooonns azotocolligans
was found to fix nitrcgen by using Ljelduhl method and was
confirmed by 15N2—tuchniqua (Anderson, 1955). Other

Fseudomones reserbling Anderson's type in some respects

was alsoc described to fix nitrogen (Roy & Mukherjeey 1957).
Proctor & Wilson (1958) have isolated six different species

of Pseudowmcnag which nll were confirmsed te fix nitrogen.

The nitrogen-fixing enzyme system scemed to be adaptive
in these wmicroorganisus (Virtansn & Meittinen,1963).
Chloropseudomonag €thylicum, was also reported to fix

nitrogen (Evans & Smith, 1971).

Other genera, mostly anaerobic bacteria have besn
gshown to possess the power ¢of nitrogen fixation, such as

Achromobacter (Jensen,1$H 8), which was imolated from water.

Proctor & Wilson (1958) demonstrated aerobic nitrogen
fizxation in eight strains of Chromobacter, of these only

Jensen?s strains fizxed nitrogen anaerobically. Bacillus
bydrogenes (Belayaeva, 1954), and B. polymyxa (Hino &
Wilson, 1958) which was reported to fix about 0.85-2 mg.
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nitrogen ter £pom 8Ugr consumed, Wl found %o cuntain
aQydregennecy, 'nd 1ts nitrogen fixwticn ip ruensitive to
nelecular oxygen. 1% of oxygen sigrific ntl, reduced
ritrogen fix:tion, but 1ts grovwth on nitr t¢ nitrcgen
required oxygen (Hino & Wileon, 1953)., Also Thermobacillus

azotofigens (Ross, 1963), Bacillue circulans und Snterobactsr

acrogencg (Line & Lcutit, 1971), Fluvobucterium ap, (Meixle john

& Weir, 19€8) were found to fix nitrogen.
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I+ Soil Bumples 1

Soil ®c . :u were taken from differeant localities
(Fig.1) and list.«. hereafter. For collectin; socil from
any region, the sur.ace soil (up to 5 cm, Cepth) was
firetly removed and about 2 kg. was coll:cted from 3
spots at the same region, then mixed together and trans~
ferred to the laboratory in plastic bags, reaiy for ana-
lysis.In the levoratary the soll samples were dried in
air, sileved through a sieve of 0.2 mm and stored in
brown bottles for future chemical snd microbiological
snalysis. Soils used in this investigation were collected
from the followlng regions 3

l. Esansourah: The soll was collected from g field
cultivated with cotton at Bani-Ebaid, 29 km far from Man-—
gourah in 21/7/1969.

2. Fagyoum: Tuis soil was obtained from pea-nub
field, K 75, road in 25/8/1969.

3. Wadi-El-Natrun ¢ Two types of soils were collected
from Wadi~-El-Natrun. Both from uncultivated areas, but
they differ in their natural flora, and colour,
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