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1. IETREOLUCUION

3ince diltner {1904) introduced the term rhizosphere
numerous publicaticae appeared on the relation between
plant root and wicroflora. According to the accumulated
literature, it is now eBtablished that there are many
factors which influence the numbers and types of organigms
colonizing the rhizosphere. The rhizosphere microflora in
relation tco higher plsnts was demonstrated. It was alsc
obgerved the root region differ qualitativelvy and quaniita-
tively in biclogical activities as well as cherical charac-
teristics., Liany microorgenisms are preferentially stimulated
in the rhizezsphere, others are inhibited while others are
not c¢learly affected. The root dsbris and root exudates of
the growing plant supply the micreflora with stream of
nutrients that influence the growing plant. The microbial
gynthesis of organic suvstances in the rhizoaphere has mixed
tlesmging: many of the rhizesphere organisms are avle to
synthesize special organic substances which in very small
amounts stimulate growth but, in higher amounts are
inhibitorg. fZoth associstion and antagonistic forces may

be operative.

Hicroorganiems of the rhizosphere are considered

important owing to their function since they were found to

be more active Tham fPiblagresnignandmkirgiploaical



characters. It isg fully established that the rhizoaphere
microflora play sr important part in the growth of plants
by supplying them with the yproducta of the mineralization
sf organic watter and also with the plant growth regulators
which have profound effect on plant growth. lany workers
have shown that microflora of the rhizoaphere differ both
quantitatively and gualitastively from those in the scil

beyond the influence >f the root.

Thig study was carried sut in order to investigete
the interaction effect between so0il wicroocrganisms and the
rosia of common bean and tomzsto plants. This work was

undertsken t2 cover these two major pointg:

a. Kierovisl studies 3f scil znd rhizosphere including
total microbial flora and some specific organiams of
wajor imporsance ir soll fertility auch as sporeforms,
actinomyeetes, fungi, pzotobacter, clogtridia, aercbic
celluloge decomplgera, and anazerobic celluloge

decompogers.

b. Determinaticn 5f some important osrganie substances in
g0il and rhizosphere including sugars, organic acids,

aminos acidg, and zrowta regulators,

The eforementioned pointsa were followed in soil and

rhizogphere at different growth stages »f baoth common

bean and tonato Qddtes sibrary - Ain Shams University



IT. REVIEW OF LITSRATURE

This study wee undertaken in order $o investigate
the interzseticn beftween plant root and soil microorganisms
at different growth gtages in common bean and tomato plants.
The review concerning this study could be divided into two
concepts, a) Studies n some types of microorganismg i.e.,
total count, sporeformers, actinomycetes, fungi, szobtobacter,
clostridia as well ag aserobic and anaerobic cellulose-
decompogserda. b) Letermination of some organic¢ sucstances
i.e., sugare, organic acids, amino acids and growth
regulaﬁars, Accordingly, the available literabture will be

reviewed under thess two major titles.

A. iicrobial Studies

a. The rhizoschere offect on different groups of micro-

crpanisna:

1. Total count:

It is almost invariably found that the bacteria in
s0il respond much mere to the presencé of plant roots
than do the actiromycetes, fungi, algas, and protozoa.
Joffmann {1914} reported that hacteria were generally more
numerous adjscent to plant recots than in soil a foot or
more distant from plant. West and Lochhead (1940} and

Lochhead ard Thexton (1947} had ohserved thst bacteria
Central Library - Ain Shams University



requiring amianc acids for optimsl growhlh were preferen-

tially stimulated in the rhizosphere.

Fedorov and Jepomiluev (1954} steted that tie
rhizosphere fiora 3f clover differ markedly from the so0il
flors and congistsg mainly of non-gporeforming bacteria.
Voroghilova {1954) found that ammonifying and denitrifying

bacteria were gtimulated in the rhizogphere.

Rovira (1956c and 1356d) and, Houatt and Katznelson
(1957} reported that the rhizosphere supported greater
populaticn of bacteria which were more capable of growing
rapidly and of physioclogically active types than do non-
rnizospheric organisms. These gtudies together with those
of Katzaelson and Zouatt (1957a) alac suggested that the
raizcgphere microflora misht be of greater importance to
the plant directly or indirectly thsn the originally soil

microflora.

Katznelson and Rouatt (1357b) found that the consump-
tion in the rhisosphere moll was considerably hisgher than
that of the control, the increasse being areater in the
pregence of nitrogzen substrate. The rate of osxygen uptake

in the rhizosphere suggested a physiologically more active

microflora. Central Library - Ain Shams University



Blwan ond ilavmoud (196C) found that the total wmicro-
birl flora was much aigher in the rhizcaphere of sowme

xerophytic plants than in goil apart..

todel-Hafez (1964) found that the total microbisl
flora was stimulated in the rhizoagpnere of both wheat and
broad bean. Also Skyring and Quadling (1269) found that
the bacteria isoclated from the rhizosphere of flax differed
from the population of the corresponding control soil.
Agsey (1972) fournd that the total microbial flora was

stimulated in the rhizosphere of broad btean snd maize.

2. Actinomycetesq:

icer {1956} found that, in tae rhizogpnere of barley
the zctinomycetes were more numerous than bacterial spores

and heterctrophic azserckbic bacteria,

Starkev (1958) atated that in addition to bacterisa,
gther groups of microorganists are alao more gbundant in
the rhizosphers than in scil. There is more developtent
of actinomycetes but generally the increase is proportionally

lezgg than that of bacteris.

Sperber and Reviras (1959) found that 63% of the clover
rhirosphere isolates and 78% of grass rhizogphere isolates

showed branchedCestraldjbrary - Ain Shams University



Voshida and Saksi (1962) stated 4hat actinomycetes
ghowed 0o raizosphere effect in leguwirous plant during

growth.

In GBaypt, Mahmoud et al. {1964} found significantly
higher densities of actinomycetes in the rhizospiere of

degert plant than in scil st a distant apart.

3. Fungi:

sgnihocthrudu (1955) noted that fungi occcurred pre-
dominahtly as gporss in scil {70 to 90%) whereas they
occurred mostly as vegetative material in the rhiZosphere

(2 70%),

Thornten (1957} pointed out that there were more
fungi in the rhizcsphere of wheat and clover thar in soil,
and the kind of fungi recovered from the rceots varied at

different stages of plant growbh.

Buxton {1957z} found that exudates from roots of three
varietieg of pesns had different effects on spores germina-

tiorn of three strains of Pusarium oxysporum f. pisi, a

fungus causing pea wilt. The sxudates had a great depress-
ing effect on the strains tc whick the plants were resistant
than on these to which they were susceptible. Similar
regults were obtained with extracts of the rhizocsphere of

the three pea vaarifedlisterafBukio BhABFETWNIversity



Aecording to Tolle and Rippel-Balder {1958) the ratio
of numbergs of fungl in rhizosphere of cereals to numbers
in secil varied from 1.4 * 1.0 teo 3.0 : i.D. Similar kinds
of fungi were isolated frow thoroughly washed roota of oat,

wheat, rye, and barley.

Yoghida and Sakai (1962} noted that the rhizoasphere

fungi increased during legume growth.

Kartiniz {1364) stated that a remasrkabls increase was
noted in the nunher of bacteria in the rhizcosphere of maize
as compared with those in the contrel plots. The hizghest
incidence and diversgity of bacteria and fungi genera

ccourred in the most productive =eoil.

Youssef and dankarios (1974) reported that there were
more fungi in the rtizogprere of cotton and broad bean than
in the non-raizosphere goil. Plant type and azge and soil
type have a significant influence cof the nature and abun-

dance of fungi flora associated with reots. Cladosporium

wag relatively more abundant in the rhizosphere of broad

hean, while penicillium was nowore abundart in that of cotton.

4. AzZolobhacter:

Congidersble sttenticn has bzen paid t¢ the sbundance

of Azoitobecter in the rhizosphere of different plants, and

also toc the use of this organism to increase yield through

geed and seoil Usewirdatbran.- Ain Shams University



¥atznelson (13945) reperted that the rhizosphere cffect
was not apparent, and the rhizosphere did not stimulate these

organiams.

Strzelezyk (1958 found thet AzZotobacter was higher in

the rhizosphere of poppy and raddisgh.
Riviere {1959) reported R:3 ratios of 20 and 40 for Azoto-
bacter in the inner rhizosphers of wheat at tiller astage

during twe seascons.

Vancura ahd Macura (1959) found a stimulation of

Azotobacter by the exudates of barley and wheat, and found

that the orgsnic acids were the most sctive fraction while
galactoge and fructose were used in prsference ito other

sugars., Amince acidsg inhibited the growth of A4zotobacter

under staticnary culfures but were slightly stimulatory

ir stirred cultures conditions.

Katznelson and Strzelczyk (1961} reported the R:S

ratio for Azotobacter with several plant species, with =

range of 0.2 to 9,8. Vancura et al. {1965) found that

- ’? - 2 k
the number of Azotobacter reacned 10 /g in the rhizosphnere.

4 factor to be considered in comparing results of the

establishment of izotobacter in the rhizoesphere is that

there ig evidence that this corganism can be "adapted" to

colonize root of different plants by succesegive tranefers

on their root Clanpursal 3din Bhaks University



In Egypt, some investigators isclated Azotobacter
from soil (Ishac 1958; ioubarek 1560, and Abdel-Tafez
19527 and from rhizcsphere {Elwan and iahmoud {(1360), and

Agsgey (19727,

#Mishustin and Jaumova {1962} reported that szotobacter
ig an important natural socurce of soll enrichment with
nitrogen. Furthermcre, this organism is active in the

formation of plant growth stimulators.

Rovirs {(1962) stated that izotobacter did not colonize

the rrizosgphere densely even without competition, he
suggeated that this organism is unable to utilize organic
substrates sxuded by roots. CThan et al. (1963 stated that

Azotobacter do nct colonize densely fthe rhizosphere.

Eadalovic and Zauzer (1947} found =z large number of

organisms antagonistic to Azotobacter and probable intense

competition Detween wmany microbes for food, DE’ moigture

etec., and few Azotobacter may be sBuppressed.

Longeri (1363} reported that a possible inhibitory

factor for Azoteobacter at root surface could be low pi,

which was found to bve below 4,8, as the organism was

abgent in acid seila. This may b2 also related te low

available phosphoaiigs 2ntafielinsitdmsesdelstsl content.



