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#When plants emerged from warm primival ceas and
invaded the land in the Devoniar (eriod, about 300
miilion years ago, they were undoubtedly accompained by
bacteria an2 fungi which had been rarasitizing them for
a milijon of yezrs. A4s rocts evolved they were invaded
ir turn. Cexrtainly, fossil roots of the Carboniferous
show extensive irvasicn by fungi. Root~rot and wilt are
the most series dizeases invaded root system of many
field crops caucing a dengerous losses to our ecrops
cornsiquently decreases the national income. Thus,
parasitic fungihave been parr of *he envircnment of roets
for at lezet as lorg as tne scil itself. It is, therefore,
to te expected that the interactions berween the parasite,
roct, and scoil, and betwesl parasitic and saprophytic
micrcorganisns, ..ave become extrenely conmplex. Those
orgerisms wiaich 2Id not aijust tc this conpetative state,
by one or ancther, dié not survive. 4 ctare of fluctuating
bicicegical balance thus develeped fcir each native habitat,
ard was sell adjusting; for the relzatively slow evolutionary

and climatic changes. (Baker and Snyder, 1963).

With intensification ol agriculture, losses from
root diseases have increased as the buffering effect of

biclogicel controls diminiched. #hen bioclogical control
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ie temporarily ci permanertly irhibited severe ocutbreaxs

of roct disease oceur., Indesd, biolosiczl conmtrel of
roct pathogens must be gernerzlly and effectively cpera—

tive for there %o he as little roct disease as there is.

Although it 1s gererally recognized that interactions
of ci~roorganisme constitute ar important limiting factaer
tc survival of dizease orgaxisms in £o0ill, widespread
utilization of such biclogical comtrol awaits greater
understanding of tae processass involved Riological
cortrcl, clearly imply concrel of a discase through sonme
biclogical agency; the ter= biclogical agency are bound
to mean a livipg nicroorganisnm or macroorganise cther then
the diseas:3 or damaged plant acting as Lost and the
pathogen causing digeage or damage. Inoevlation oI scil

ee with antzoonisitic microorganisxs 1

8

or plant tiss

n

cr

u
metnod of biclezical ceonIirCL.

The =zim of tair study 1¢ %o reach to the biclcgica:
corntrol of zome root Jisegges whiclh causes series losses
t¢ our crics. The selatiorn tetween the addition of
phytopathogenic fungi, i.e., 700t Pot and ®ilt and the
rhizuspheric microflors was investigated. Gre of the
najor factors determinin;, the behaviour of plant pathogens

is the awvailability of nutrierts, arxd it is in this respect

Central Library - Ain Shams University



that the exudation of orgarnic coupeounds from roots playing

an important role in the problex of biological control of

root diseases (Rovira, 1965).
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General con:zideration of tle rhizosphere

Hiltmer {(1304) introduced the term rhizosphere to
decignate that portion of the <0il which is subject to
the influence of the plant —cct cystexz ard roted that
this soil supported greater microbial activity than scoil

cre distert froz the roots.
Starkey work in (1S2¢ z,b,c, 1931, 1932 and 1938}

indicated the influence of aigher tlants on the rhizogplere

microflora. Ir

\f)

tated that amopg the varicus medifications
of the soil which the pl.r@s might provoiue are the lovering

<he soncentra+tion cf certzin nmutrients in the soil due ¢
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Loehwing «1-37) reviewed *ne relaticn btetween plants
arZ their roots including carbor dioxide evclution,
adscrption of oinerals ard root excreticns in relation

t¢ their influence on the rnizosphere.
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Garres (7544) and sakaman (1945) viewed the increace

of microorgenisns dersity in the roct zone. It was
expected that zzreoclative and antagonistic relaticnships

would be particularly proxncurnced resuliing in favourable

or unfavoursrle effects cor the plant.

One of the most important cornsiderztion in the study
of +hs micrcorganisms of tie rhizosphere was concerned with
the extend o the root irfluence. Starkey (1929) noted
thet s falfa rrets slightly stimulated filamentousz fungl
only, while eggrlant exertel ar appreciable effect. The
latter plan* cauced the increase in actinomycites. ne
added that, in -epérel most ol the plante did not exert 2
great effect ar the sarly stage c¢f growth, and the
reared aftex the plant had

maximam effect ~eperally aj

attaired apyreciable size. Afver death ¢t the plant =

Starkey (4931) rTepertel zuch preater npumbers of
orgarisms in the rhizogphere, especially (rn the Ilmmedia~e
tlarnt rogt, and a larkel Zec’line witi distance froam 1t.
Bacterial populatiorn was aflezted to a —utn greater extent

than actincmycetes and filamontous fungi.

Starkey (1°.32) comparir: rhizosphere counts of

varicus plants . rvown urder identical conditions, found
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the* they were fai¥ly numercus. Jcurnte, however, were

not

L

1vays cromparsble, :zince they were usually obtained
frcn planmts I the saze =52 LT ot av the same stage of
develcrment. In zo far as the zzlor excups of scil
nicocorganisme were consgidersi, different effects cccurred,
wWhicr were 2leo Iirfluenced by stagez of zrowth.

Thom eni munmfeld (1332} found that tacteria were
stizu’ated corn roots ¢f allalfa, uye arl vetch more than
furns: which were greater mcre “han actinomycetes. In the

-~

gams gcil +they found that e27=z17fa stimuisted bacteria =cr

1

thar rye. In aulther g2il, rye wac mcre effective than

<

veteh, Pun i an’ zcrincmycetes were shinmulated with an

Al

first soil, but

[
1
t
v
hi]
th

egual degres ¥y alfalia ant oy

rhircsphere effcet - actin.orcetes cocurrel only in the

P A T g - - LR S - - ~r. : - .
:f ~ultivared sesruts harbourmed from 40100 times as many
- [ W mas Y - —m e R - . r q
organisms 25 zcii apart fooex the roiot. This econditicn

- = N S e o s B B e — - N 3 -
SresisvTed untll e Zlowerints stage.  Tlvards maturity,

rumbere of vacteris Zimirisned and *thise of fung:d =3

actiromycetes began to increacge.

Marzon (173¢) in a study on variety of leguminous

and non~leguminous plants, ocnciuded that numbers and
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ac*ivity of bacterial populsticn in the rhizogphere varied

greatly, dependirg on both the species of the plart and con
the phase o its develcpuert. He added that highest

bacterial numbers were cbtained with legumes.

Adati (153%) studied the densities of bacteria,
actinomycetes and fungi in the rhizospheres of different
crops growing in sand, leam, clay and huimus solls. He
indicated that much higher numbers of all oxrganiams were
fcounéd in the rhizosphere Zirectly adjacent to the rceot,
decreasing with the distance from it. In general, numbers
of microcrganismz were hishest or legume rcots, and a8

Tatic of 4¢7 for bacteria beinz obtained with peas.

Lceph=ad (1540) s*ucied the rhizcsvhere of different

astincmycetes .7ast.

Timonin (1540) cumparin: the mizr.sial pepulations
¢f the rhizosphere of seedlings ¢f wheat, zJats,sifalfsz,
ané peas, found that bact-ria and mctirciycetes (together)
were 7 to 71 tizes and fungi wera C.75-3.1 times as great
iz pumber irn the rhizosphere as in scil. The latter
grcup uf corganisms was c.newhat more arundant in the

rhizosphere of ocats and barley and the former in that of
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alfalfa. 1In general, arn inc ~eased rhizusphere seffect was

cbserved with advancing age of the seedlings.

Katzpnelson (1946) reported distinct effects of plant
age on bacteria, fungi, actinormycetes, algae and procto oa

and non-specific zroups of organisms.

~etznelscn et al (1¢43) showed that the influence of
roct on scil nmicrecilora iight be expressed by tne
rhizosvhere: scil ratic (R/S), that is -he number in tre
501l at a distance fror roct. Zatznelsgen {1964) and
Katzrelscn et al. {1948) reported R/S ratic 1g used for
evaluting ~he influence of soil type, trecatmeadts and cther

factors affectin the roct surface micrcflcoras

Clars (19954 ) sugges-ed that ~uizcgplzare might be
uszed in studyirs rhizcsphere plienorencon.  Since it zight
be =z gersitive index of cpecific qualitative effest of
root con =:il Licrsorganisas.

nocot disease in relzticr tc rhlzccphere micreflora
wag alsc investigated by nany worllers. Larly studiek of
Lochhead (1%40) aud Tamonin (1940) Lechd.ead et al. (1940)
the relaticn betweer the root surface microflorm and the
resistance or susceptiltility tc infection with zoot
innabiting furngi.

Katznelgon {1565) =cug ested for purpose ¢f biologinal

contros of soil-borne plart pathogens, an alteration in
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the rhizosphere population gqualitatively and quantitatively

80 e to render the roct zore inimical to the pathogen. He
alsc added that cuch changes cculd be effected by
manipulating environmental factors (light, temperature

ard moisture) and this is abviously difficult under field

ccrditions.

Rhizospheric microflora were affected greatly with
the environmental conditions (temperature, moisture. stc.)
Tizonin,1940, Lochhead,1940, Katznelson et gl., 1948
¢lark 1948, Lochhead, 1958, Veniatson, 1962, and Roustt
et al. 1963, They studied wheat apnd scy bean rhizospheric
bacteria when -Tcwn at three ranges cf temperature, i.e.,
12.8-15.6%, 24-1-23.9° ani 2¢.4-32.2°C. They found that
number ¢f bacteria in the rhizcsphere of wheat increased
as the tempesrature of soil decreased. 7Zn the other harnd,
ruzbers of otacteria in the roct free co:il on soy bean

ro.¢ts increased with the increasing c¢f scil temperature.

Rhizespher.c micreflora ir relatiorn tc plant pathogens

pronpe

Mitchell (1963) ard hitchell and Alexarder (1963%)
repocrted that thie 1F¥sis of several soil borre fungi was
acsociated with chitinase and laminarinase activity of

Bacillus cereus, bulb gome Ffactors in additior to these
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