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INTRODUCTION



INTRODUCTION

The reglor of s0i1l in close proximity to the
root oystem of plante provide a unique ecologleml hebitat,
which favours the increased occurrence of microorganisus.
This region was termed by Hiltner {1940) ass the
‘rhizosphere'. After the sppezrance of Hiltner's report
regarding the abundance of microorganiems in the rhisosphere
reglon, this subject has received the attention of a large
number of workers who made deteiled investigetione on
different aapects of microbial populeiion in relation to
plant growth.

Hany factors such ag type of plant, sge of wlent,
s0il conditions, environmental conditione ete. arec known to
exert cousiderable inufluence on the rhizogsphere microfiuvza,
Toung and growing roots are found to harhsur more
wicroorgenisms than dead or nongrowing roots. The increased
activity is helieved to be due to various root secretions
guch 8g amino,agids, vitaging, sugzers etc. and algo to the
piculiar soil environment,

Yoen s plant becomes dissased as a result of

infection by virus or other orgenisma, the effect of the
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disecosve is usually reflected on the rhizosphere microflora
algso, on accomt of the physiologicsl charges brought zbout
by the disemse on the host. Tekehmikumorl (1960) found an

increase in the number of microorgunisms in the riiszocphere

of Dolichos iablab plants infected by the Dolichoe enaticn

nosaic virus. Sacdasivan (1963) has also mede refercnces o
the above phenomenon. A ziniler effect ves noticed by
Rangemathan {1965) in the rhizosphere populations of hanans
plante infected by the bunchy bop virue.

In a like mammer, the intyxoduction of meny
substrneen, especlially those having systemic action, into
the plents was shewn by carlier workers like Folleck amd
Cociirane (1950}, VYenkat rem (1960), ILakehmikumari (1961),
Sadesiven (1963) end Eendasamy snd Rengaswemi (1967), to
bring about chonges in the rhizosphere microflora.
Depending on the esubstance uged, these chonges were found to
be either beneficisl or harmful to the microorganisme in the
rhizogphere. It ie glso known &s 8 recult of the work of
Takehmikumard (19€1) on the D.L.M.V. ef*ected Dolichowm lablab
plents, that the effect of virus infection on the rhizoephere

microflore could be counteracted by the application of certain



chenicals. lHowever, the present state of our knowledge
on the above gubjects ig very limited snd it wae thercfove

thought that further work in this direetion may he useful,

An attempt was therefore made to 4 termine the
effeet of T.duVa and also ceriein chemicale on the
rhisosphore microfiora of tobaceco plents. The irdividusl
effeats of {the virus and the chenicals on the plant =z well
as the effeet of protreating the planta with the chenmicsls
vefore inoculation were determined. Urea, one of the
naterisls used in the worly, was known to exeri az depressing
effest on the rxhizosphere nicroflora, vhile the effeets of
terranvein and 2,4-D were not known. Zerranycin, being en
antivlotie, war orpected to exert a depressing effect nn
the rhicosphere nioroflora vhile 2,4-D which induces
ralformations similar to those brouvght about by virus infeeiion

uas expected to evert a stimlatory effeet.



REVIEW OF LITERATURE



BLY¥TW ol LITHERATIRG

Filtmor (1904) found thet bthe root~systen of plends
influenced the type and population of nicroorganisme in the
roglon of ooll whick is in closs proximity 1o it. e used
the texm 'rhisoophere' %o denote this region. Sinee then,
inteusive investicotions on the mierobial populstion iw the

rhizooshoere have been carried out by meny worskers.

Starkey (1929, 19%1) reporied greater incidesce of
mieroorganicie in the rhigosphers compared to that in the
9oil swny frowm the influence of ront-sysitew. This positive
rhicoepherc effect has been noted in =many plantc oy vearious
workere like [resesilaikov gt al (1036), Lochhead (1940},
?inonin {1940}, Fatlznelson and Richerdson (1943),
Rangeswenl asd Vasontharejan (1962) and Sundara Foo end
Venkataramon {1963). A negative rhizoephore effeet was,

however, noted in Brassice junces and Allivm cepa by

Bhuvenoohwarl (1898).

Varioun Lfoctors such 28 tyve ef plini, sge of plant,
soll eorditlions, envirvoasrentel conditions ete sxye ¥novn to

excert oowmidorable influence ou the xhigesphcere rnicroflora.

Wati {1035) found that tne influence of ceresls

Y
on $he develognont of wmic:oorpanious masm generally more



poviorful than thel of legumes. Tisonin (1940},

hochboed (1240), Yatmucleon and Richardson (1943),
Tragpilnikov (1944), Fengsevami end Vacontharejon (1062)

and ngny othews found thas tho bmeteris, zetinosycotes sad
fwagl presont in the shizosphere gre differentislly
influcneed by the pavticular grop. logyoxej and

kongaetand (1966) roporied that the rhisosrhere effect veried

with ccop, soil depehy plant age and Sype of microorgpanisma.

roe of ke plent exor®e & zomwxkable influence on
the shippepbors microflorn. Timonin {1940) notes the
enbabl shoent of o vhizosprore nieraflors in vheat plonte
vithin thres duye of seed gozmination. FRouwsss (1959) noted
g Rl retio of P21 for baoiteriz in the rhisosvhere of $thise

dayn old wheat geedlings.

Bovies (1958) and neny others found thai, with en
increcee in ege of plants, there was o corresperding
inerense in the wisgoblal popnisdion in tho rhizospbere.
Timonin {1040} ,sgnohothaudu (1973), Firpenova (1956)
snd Hangnovani end Venkatesen (1963) reported that In the
cape of annwalo vhe beotorial population lncresses $1ill
Flowering sbage, whon 1% roches the uwaxliwm vegetotive
grouth ond tneresdter doolives. Heme Devi (1964) observed

an increcse in the micerobla) populatica in the rhizosphere



of tomato plemts corrssponding to the incremse in the

age of plente, and the meximum populstion was recorded ot
the flowering stage. Vhile studying the rhizosphers
mioroflors of rice, Remigiue {1966) observed maximum
wicrebial population at the flowering etage end a gradusl
reduction thereaftez,

The coil conditions also are known to influence the
rhizosphere microflora. Rungnewami and Venkatesan (1363)
found a lesser microbial population in the dry soil then in
6 wet @oll and that the top lsyers of the poil supported nore
population then deeper lsyers. Peterson et gl (1965)
reported thet the population of bacteria in the rhigosphere
end rhizoplane of wheat increased as soil noisture decreased
from 907 to 30%# of the total moisture holding capaciiy.
Katanelson and Richerdeon {1943) noted warked differcuecea
in the nunber of sctinonycetes and fungi in the rhizosphere
of tomato plants asm & result of 20il gterilization with
stean, chloroplerin and formaldehyde.

Contois (1953) noted that the rhisoaphere microfloraa
of plante are influenced by altitude, rainfall and eoil piH,
Rouatt et al {1963) found that the microorganisae in the root

zone ies directly influenced by the temperature.
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Book exufatcs and rhizognhere effcct,

Tue increased sctivity of micreorgmmlens nesr the
zovh gone was expleised by Niltuer (1904) ee éue %0 root
axcrotions. It ig now wldely acecepted that the increased
nicrobic) activity in the rhizosphers is due to the organic
meterials exuded from the roots. Amino seids, vitemine,
suprs, bmuwidng alkaloids and vorious other substances

are kpovn €0 be pregent in root exudates.

weat (1959) reported that flax seedlings oxereted
signifiemnt saounte of thiawmine amd biotine. Pimonin (1841)
ohoerved that *Blson' verioty of flax, resictant to wilt

cauped by ugarium 1ini, excoyeted hydroeyanic scid through

the yoot asyotem. Hydrocysnic acid 4n the root exudates
bas heen noted by Rengeevani ond Bulosubremenian (1963)

in cholan varieties GU4 and Ky. Katenelson gf 2l {1954),
sndel gf al {1956) Kovira (1956), Pauvaoneshwari and

Bubba Hmo (1957) and Subba Fzo snd Paily (1961) found thet
root cxcretions of plante cont-ined amino acids,

singn (1967) was able to lcolate six awine acids from the

root erudstes of ecoxn planta.

Fhoveneshwari (1200) found that the root exudsics

ol rieo verlieties resletant to Pusarium poniliforme




exhibited fungistetle effect on the pathogen and
encouraged the growth of ssprophytic hacteris mctincmycetes
end fungi. The root e~udates of the resictant variety
inhibited spore germinaition, germ tube growth and radisl
growth of the pathogen,

ihizoswhere affect on ibe microorganisms.

Several workers have found that various groune of
bacteria have been differensially etimulated In the rhlzoephere
depending upon the type of the plant. Tochhead (1940) found
et the grem negative rods were asctivated rore then the oihex
forra in the rhizosphercs of red clover, masngels, oata,
vobaceo, maize and flex. Spore forning becteris were leaser
in the rhizosphere than in control eoil. ¥ressilnikev {1944)
reported thet 95% of the rhisosphere bacteria covetitutesd
grem negetive rods. King and wallace (1956) reported ihat
there ocoured a selective stimuletion of gram negolive rods
in the rhizosphere of oate. Rongaovami and Vasontharajon (1062)
observed a move abundant ocevrrence of gram negative none
aporeforning rode than grem positive rode and spore formers,
111 the rhizoophere of citrus plants.

Iochhead (1940) reported o greater incidence of

gelatin liquifiers then nitrete reduvweing forme in the
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rhizoaphere of redclover, mengels and oate. Yetznalson

and Richardeon (1943), while etudying the rhizosphere of
tomato plamte found e tendency for ihe bseteria with aimple
requirementa and those requiring amino acids, to predominete
in the rhizosphere.

The mctinomycete population slao have heen found to
he grestly stimulated in the rbinosphere of plantas,.

In the rhizosphere of wheat, oats, lucerns and pess,
fimonir (1940) reported a population of achinomycetes 7 o T1
times greater than that in the eontrol soil. Rangeswami and
Vagantherajsn (1962) reported that aciinomycete werc 4 to 20
times more in the rhimosphere of citrug plents, that in the
non-rhizoophere enil, and those with antagonistic effect
wore more predominsnt in ihe rhizoephere. Rangeswani and
Venkatesan (1963) noted o oteady ineresse in the actinonyeete
population in the rhizosphere of rics 11l harveot.
Vorkatosan and Fengaswemi {1964) observed sotinomycetes
which are antagonistie to bacteria and fungi, in the early

oteges of plant growth than at erop waturiiy.

The fungol population in the rhizosphere, rhows
gualitative and quumiitative differsnce from that in the

control soil. Katznelson and Richardson {1948) found thet
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the Puwngus Tiedosporive nooirved abundanily in the
rhi ph of steneberey plente ot the cge of G0 days and
Yordialiliim wes prefoulrspt ah the sge of 280 daya.

agnibotbrade {1255} and sgnihothrodn et 5) (1935)
have bthey able to Ysolate spscles of Agpezeiliug,
Pelaidiion, IFusaniuwy, Ajlssmskize Jurviissis, Busozs
Inizovuse Heluinthasasniun, Inichodscmn, Sunulnsbeseile.,
Zoopgs Biploidie. Chestanium and Magsorhomp, nhassdli
from e yhizosvheren of pigene pen anfd corghum.

Tengronned aud Vesantharajan (1962) ieclated specice
of Asrazailivse Isuicliling, Fuserdums Belsiuibosuorius.
Lussey 3nd Jdzogus fyon the rolzosphere oY o13rve plouies

Cocbois {1953) reported that pinespple planie avown
at jowdr altitudes herbouret Asgersilivs end Fanieililen
specice ebudsntiyy but in higher altitvden Lhdzonus ~
edazicoe s Yzeinelle alppler were nore CORTOR.

Subba Ran end TJalley (1461) feund o spacios of
Pusapiuy predominent in the rhizosphere of Yepticidiisp
wild suepspdible varietioa of topmto plante snd frichodswen -
yiride shundant in the resistant varistles.

Mas {1963} reported that iue fungel asovciation with

rice root chaugen with the growth of Tthe arop. Iluring the



carly etege of vegeimiive growth, cou-on soil fungil
sueh ag Agpergiliue and Jendeililum were fownd aggocisted

with the roois, while Lxichoderns viride and

Cophalosporiuve epp. werc aesociataed with the roots of plants
helonging to 8ll ages.

Influence of viruve infeeoilon op ihe rhiszsaphore microflorsn

Virug infection caumes woany complicsted physlocioe
gieal changes within the host plende and it is now known
that these changes can be reflected in the rhigzosphere of
the plants., Iakshmikumari (1960) while studying the
rhizosphere of Dolichos lablsb plants infected with
Bolichos enation nosaic viruas, observed ithat bacterie,
actinonycetes and fungd <howed an incremse in their
population ag infeection advanced. By the 25th doy after
infection there wos & fall in the fungel population and
che etiributed thie to ithe very high number of bacieria
and actinomycetes in the rhizosphere which mey have
antogonistic achion on vhe fungal population.

Sedagivan (1963) quoting the work of
Lakshikunrri (1960} roported three phwses in ihe host
paregitic intersotion at the rhigosphere region of Dar,...V

infected Dolichos 1sblab plents. The Liret phgse vae vhew
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aghive virus sultiplicstion took plaece (5 daye), the

gsecond prodvetion of etunting™FI0 days) aend third the
development of various folisr shnoxmalitics (20 dzys).
Observations on the rhizosphere of heslthy aznd inoculeted
plants iv verying envireonmonbal conditions revoealed
couniderable veristion in the time lag for the aprearsuce

of pexlmun rhisosphere effect on ike three major groups

of soil orgenisme., The various physiologicsl and nutritional
groups of bacteria plso rogsponded xeadily %o change in the
infected hogt. Cellulose decomponing organisms cousiderably
increased in the rhizosphere of infected plants. Aommonifiers
and nitrifiers increased om the “th apd 25th daye after
inoculation. At 10 days thare wes & notablo decremse in
almogt sl) groups. A somewhat siniler shifi charnoterisea
the tacidence of autritional groupa of bacteris im the
rhigoaphere of infected plants. Inltislly thoxe wae a
stimlatinn of the anincacid veoulring group. A% 10 daye the
predounineut group was the one requiring cooplex substratee

of yeast ond soil exiraets. f%Twenty days eftor infection there

wag & obift tuwards mors simple groups.

Rangenathan (1905) foumd thet the rhizosphere
ponulatisng of banene plante iufected with bunchy top discase

were nuoh Bighey than those of the non-infected plents of
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whe ¢090 age. Ua the 10th day after inocnlation he ohesrved
a significantly higher population in the rhizosphere of the

inooulsted plante.

Infivenes of cremicols ond pubiblotiecs ob the rhisaarhexe

oiexoflora

Halleck and Uochrane (19%0) veported thot bordeaux
mizturey molachite grecn and dithane 278 applisd to the
leaves of besn plemds redwed tho relative nunbers of
baeteria in the rhisssphere, vwhereas gpergon, phygon=Xl,
Cetyl trimethyl anrvounium bromido ard proflavine heve the
oprosite cffect, in varying degrees,; increapings the relstive
rughor of rhizoophexc baobevim. Resigiue (1966) foumd that
bordesuy mixture and ceresan lims dust have no effeet on the

riigoaphore niervoflors oY riee plavte.

Booachendre Reddy (1958) roported thaittwo to five
snreyings of C.1 ¥, solution of uwes with a detergent on the
folirge of e gireiv of sloer suscepbible to foot rot discese

cawed by Fupspriun poniliforme showea that the trested plents

regigtored in the rhizosphore a higoner fungal count, than
untrented sontrol, slong with a concomiiont decresse in the
buoterinal snd asctinomyeete popnlation.

Fonkotren {(1260) vhile stulying the offect of folieoy

sonlicution of nubrients on the rhisesphere wicxoflors of
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Comellis sinonsis found that Polimr spray with certain
inorganic or erganie avtrlents Ineluding ures, rsduced the
hacterial population of the rhizosppere., THoret and

Berr {(1962) while otudying the effect of folliar treotment
with ureg on the nuaber of actlnomycetes sutngonistic to
Pveorivn roseum £ gerezlig, in the rhizosphere of corn
seedlinge, found that pt the first sanpling vrea caused
increase in the numters of actinomycetes and this Increase
was oroller in gecond esapling end there wae o decrence in
the third ssompling, Vrany (1963) found that the bacterisl
numbsrs in the xhlsospvhere of vheat, incresned markedly as
{ungl decrcased in the firect two daye alter follar treatment

with ures.

Tandreany end Hangoswami (1967) fo.nd that the
qualities of rhizozpiere microaflors of sSorghum plants are
grosily altered by the d4iffersnt putrient cprays and such
chinger, unt o3ly depended on the neirient sprayed but 2lse
on tne eryain sud asge of plewts. They obsexrved thet
spraying vith an-onium sulphabe and wres ieewitsld Ll The
rednebion of baclterie snd sctinonyeetes in the rbizosphere
of sorghwe planis. Dleodiuve hydrogen vhosphate spray
reducad tomoteris aetinonyeetes and fungl.

Promer (1953) reported that chlorooycobin and

sirepionyein were abeorbed by the root wysten of cuoumber



aseedlings and irsnelocated to the lesves. Further, he
reported the systemic penetration of girepitoriyein in the
tigaves of bemu and towato plents. Fanier ot al (1956)
found strepbosyein sulpbate spray on the nrinery leaves

of dwari heauns exhibited zarled syotemic setlon and that it
could be Jdotoeted oven in the fourth trifoliste leaf. Dowler
and Goodmen {1958) detected the downmard translogation of
atreptonyein by Cpleus spe. and found that proater aboorption

of tho entiblotic was occurred wien amplied to the lower

leaf gurfnoen.

Pongrewani snd Vesonshernjen {1661) renirted that
therr “ma no gpyreciable ohange datvesn the number of
miereorranirnm 10 the rhisoenhere of plante sproyed with
atreptonyain, snd uneprayed plavhs, Hema Devi (1964)
found 2 elirht deercase in the microbisl -opulatisn in the
rhignophera of tomato »lonte corayed with streptonmyein.
Temiging (1056) observed that rio. plants oprayed with
atrupbonyoln, stropiocyeline and blascicidin-d =b.sld &

decrease iu their xhipovsphere populatiouns,

nedn~ioan (1067} vemosied that » reversnl of aBn

ehnemal Mhoirorcher- @?feet 4o thet nf aoroal, ves noticed
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whet patiological stuniing of V...V, infecled

Polichos leblab plante wes nullifted by nost-inoculum
sprays of gibberellin. A siwmilar approxisetion %0 @ normal
pioture was agein scon when the ackive virus muldtiplieation
way inhibited by post-inceculum sprays of thiouraeil
adainistered deily. This effect ceen at % daye after

inopcuiztion, however wore out later.

dgace (1965) noted that concenizations of
oxytetracyslive grentey then 5.6 x ‘10"4 ¥, wexé Inhibitory
t0 PoHe¥, dinvivo vhen applied within % hours after inoculation

gnd the vizue wes wnot inhikited invive by =trepiomyein.



MATERIALS AND METHODS
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Jdoffne variety of tobacco was use? in the presont
giudies, fThe erperinments was conducted on poited planin,
The polting mixbture used, was mode up of farm yerd monure,
river ssnd aad gerden soil in the ratio 131t1. The geeds
were also sown in pots and they germiiated on the 7ik daye
after gowlng. Transplanting wae done on the 50th day.

To Determinetion of the rhizosphers nicroflors in velailop
o _the sge of tobscceo plants,.

The plants needed Ior this erperizent were rrised
in 18" pots. The assesanent of the vhizosphere microflora
wag started on the 10th day after esowing. For the first 30
daye the snmples were drawn at ® daye intervals and there-
after once in 10 duys. %The mothod adonbed in the present
gtudles was the soll dilution and plate counts
{Uimonin, 1940).

i1s Coll2 etion of snapless The plents were uprooted vith

a block of soil and then the g0ll eround the root system wae
reroved earefully, The plants were shalken and the root
system was tapped geutly with s sgterile nesdle to remove

tho superfluous soil adhering bto the root system. Then the

roots were cul off asepticelly and transferxed into
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previously weighed Erlenmeyer flasks containing 100 ml
of gterile disuvilled water, Sufficient quantity of the
roote were addcod 60 atiain o turbidity squivalent %o the
pddivion of 2 $0 ¥ grams of soil. (Ymlilace and

Loch head, 1949).

The zoll eanples used as control, were drawn from
seperate pots without any plante wvhich were kept for this
purpose, The poll eamnles were drawn from the eame depth
from which the roote were taken. Pwo grams cach of the
control =01l were welghed separetely. One garple was taken
iv & previously weirhed clean china digh and placed in a
pot alr oven kept at 105 to 11Q °© C for eix hours to
evavorate +ihe entire noisvure. It was allowed to cool
in the oven 1tseif. Then it was welghed and the moisture
content wae caleulated,. Tre other sasmple wae transferrad
into & wei,hed Erlenmeyer flaek containing 100 wi of sterile
dintilled water,
1i. Dezernination of ihe iotal bacteris seiinomveetes snd

fungi populabious: Flasie containing 100 w) of aterile

distilled water, into which plant roots and control =oil
were added, were shaken for aboul half an hour on &

mechonical shaker. Appropriate dilutions were prepared
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from thie suaspension. The final dilution used for

pleting wae one in million. Thie dilution was prepared

by two succesgive transfere of 1 ml aliquot from the lower
dilution 46 99 ml of sterile distilled water. In all

the dilutions each flask of the dilution series wae

ghaken for two minntes before irangferring the next aliawot,
care being taken to pipette the suspension while it wae

in wotion. All the itransfers were done under aseptic
conditione using pipettes eterilized with one end plugged
with cotton wool. 1 ml of the final dilution vas plated
in sterile petridishea along with 15 ml of the medium.
Different media were used for bacteria, actinomycetee and
fungi, Soil extract agar, Kenknight's sger end Peptone =
destrosse agar with rose bengal were used for bacteris,

actinonycetes and fungl respsciively.

At firet the plating was done by using the
method suggested by Timonin (1940), 1 ©l of the final
dilution wae traneferred into a sterile petridish using
a gterile pipette. The plate wag rotated gently 1o epread
the suspension wniformly in the plate. The medium, melted
and cooled to 48°C, was then poured over this and the

plate wae egaln rotated to get an even spread of the
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sugpension ond the medium. In this mothod the colonies
eppeared to ge? crowlded towards the periphery of the
petridish., Therefore a modifiontion #n the method wew mwd:
38 suggested by Remas Povi {1964). 1 n) of the finad
dilubion was poured dlrectly to the test tube contalning
melted medium at 48°C. The teet tube was then rotated
well between the palme aad the medlum wes th;n poured into
the stoerile petridish. The potridish was then rotated
gently to get en even gpread of the medium, The ocolonies
gpreared uniformly distrlbuteé when the plating was done
by using this nethod.

The dilutions wore plated in triplicate for cach
group of microorgangm. The plates were then lncubated at
room temperature for aboul fourvesn days. Counte for
fungal colonies were token 6 to 7 days afiter plating as soon
ge the coleniee begsn to appear. For hacterla and
zetinomycoten an lieubation peoriod of 10 to 14 days was
neceseary. Spencer's Park Pield Cuebec Colony counter
was used for counting the colonies of basteria znd
actinomycetes., The counts were expressed In willions per

cren of the soil on dry weight basle.
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To find tho dry welght of the rhizosphere soil
used for preparing the dilution, the roots were renoved
from the flask after waching down sll tre adherins soil
werticles into the same flagk, Then ¥the flask was
evaporated to drynese by placing 1t in e waterdbsth. ' fhexr
trab the [lask was lept in a hot elxr oven at 105 o 110°C
for slx hours. Rner it vaor sllinhwed to cool in the oven
itoelf end it was weighed. The dry weirht of the soil wes
deternine, making necossary corrections for the aliguois

of roil removed during dilvtione,
Sonposdtion of the Qifferant nedie usel:

{1} 501l extract agar (Taylor and Iochhead. 1938)

301l exiract . 1000 w1
KQBPO4 . 0.2 g
ltgar agar . 19,0 go

Coil exiract wae nrepared by suieclaving 1000 gm
of the soll with 1000 nl of tap water for 2¢ mimites af
15 1b precavre., %The 80i1l was allowed to sediment and the
supcrnatent liquid was decanted to enother fiamek., In oxdey
9 hacten the sedinmentation of the goil particles o gnell

quan ity of CaSG4 van added %0 the sugpenaion beolore
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filtering, The extract was then filtered through 2 Fo,41
filter papex. %he volume of ihe filtrote weze made up Lo
000 ml by addin, dietilled weter. One grem of glucose
wae added Lo tne cbove mpedivm %o Losten the appearance of
eolonles. The pll of the medium w e adjupzed to 6,8 prior

to sleriligation. This medium wae used Jor b gteria,

{2} Ken unighi’s near

Glucvse .e 1.0 ge
KEH?04 .. 0.1 gm
Hgs0, .o 0.1 gm
YQKGE . 0.1 gn
K61 " Cal gm
Agar agar s 15.0 gm
Distilled waier .. 1000 =1

Phis medium was used for Achinpmycetes.

(3) fentone-dextrope ager with rose benge) end efreptomyein
(¥artin, 1950)
Dextrose as 1G.0 gn
Teptone .o 5.0 g
EH2I04 . 1.0 g
wgsc4 . 0.5 gn

Ager agan .e 15.0 gn
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Roge bengal . 1 Bart in 30000 parts of
the medium

Dletilled water .o 1000 ml

Streptomyein .e 30 u g per ml

(Streptomyein woe added only at the tine of plating).

Irie medium wae uged for fungi.

The above three nedia were prepared and
autoclaved in teat tubes at 15 1t preesure for 20 minutes.

15 ©l of the medium wae taken in ench tube.

II, The influence of T.M.Y. on ihe rhizosphere microflors

of tobacco plants

Healthy tobsceo plants, €5 days 0ld -md grown
elngly in 5" pois were inoculated with the sap of T.lL.V,.
affected tobacco leaves. Root samplas were tzken 24 hours,
48 hours, § days, 10 devs, 15 days and 25 daye afier
inoculation. Healiby plants of ihe grme oge verved g

control plants.

A sl glo plant conetitvted one replicstion and
there were threc repliocations for esach sample. Dilutione
were prepared for the root sawples of heslthy end
inoculated plants and for control ssil. Plating was dono

ag degeribed earlier.



I¥IZ. Effect of foliay anplication of Urea, 2,4«D and
Terramycin on the rhizosphere microflore of
digeased and heslthy plants

Tobaceo plents, 65 daye 0ld and grown singly
in 5% pote were umed for thig work., A esiugle plent
ropresented one replicction and there were three

replications for each semple.

The plants were devided into thyec lots znd
each lot recelved a foliar sprey of an agueous galution

of one of the following materials.

1. Urea 0.83% M. sclution
2e 254~D 10 pom

. Terrsmycin 0.00112 ¥. solution

Helf the numbsr of plante under e-ch treatment
vere inoculated with 2.M.V,, 24 hours afier reeeiving the
spray. %he remaining plents sesved 28 sur~yed eontrol,

In addition, uneprayed controls wers also kept,

20 ml of $he sproy meterisl was used for each
plant. Spr ying wae done by ueing stomizers. The plante
were completely covered with a thin film of the liguid.
The surface of the g0il wos covered with cotton wool, to
prevent the nmeterislis from reaching the root syztems The

cotton wool was romoved as soon as the apray got driel up.
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Determination of the rhizosphere microflors was
done on the date of spraying on the deto of incculatlon

end & days, 16 days ond 26 days after gpraying.

Samples were t-ken from the plante which received

the following trestmente and sleo from the control soil.

1. Jlirgz + inoculation

2+ 244~D 4 Inoculation

3. Rerraryein + Tnoculation

4. Urea only

5. 244~ only

6. Terramycin only

Te Inocculeted, wiltrout chericel treatuent

8. Minoculated, without chemical tresbment.



RESULTS
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I. Infivence ni sre of the nlant on the rhizsosphere
Lloradlors of tobacen nlrnts

There ven ¢ marked incresse in the population of the
rhizosphere microflora A th the age of the planto. This
lsereaze becawe pronownced from ihe 15th day onvards snd a
sharp iscrease wae noticesble betweon 40th and 50th day,
Theu thete was a oteady increase vill flowexing, followed by
» pyafgel Geeline, This vas found 4o be true with 21l the
Lrae provps of trgre sy nanely, bucterig.aorinemyeoten

prd Toagde
(3) Lagleiy

fhe weterial poeulstion vas foundé Lo incresse with
tne Frowile 0 bne vlasls 111l rlowes.ng. % the 10ih dey
ziter sowing the bagterial napulation in the rhizoophere wos
Y80 millione and whe ks watip wey 1.1%. The kv retio xoae
1o se#d wr whe inth opy. Afver togw 1lere whe a steady
ercass o ke meserinl pu uls.ion and wals luersase was
cempyThtiveldy Kotrw prouowced betwort tho » WSk and SGth doy
LEBws SORAUE.  Dhe popriebion o Toe 408 duy ras 24,56
piliisngy Whtse het oo e 30k dey wee (2072 nmillions.
Phe sosresponding vl werivy wore §.06F aud 9,26, Thie incresce

in b pomulation condinwed pato the 110th way vhen the



Table 1
Total bacterisl popu ntio 1in the rhigoephere of tobaoco plants
and 1 the co trol eo 1lg at different etages of plent growth

( opul tio 105 per grom of dry eoil)

ge in days 10 15 20 25 30 40 50 €0 70 80 90 100 110 120 130 140

Control eofl 5,101 B3 496 521 516 408 494 450 454 460 456 4Ff2 468 459 496 480
Fhigosphere 5 6 694 890 12 52 16 35 4 6 45 72 50 64 61 %0 79 46 95 56 118 76 127 46 1722 24 118 35 110 46
R18 ratio 115 144 179 240 317 ©2 92 1103 135517 27 20 96 25 71 27 24 26 63 23 66 25 01
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maxivum population of 127.46 willione was reeched, The
plants floworsd on the 110EL day and subsequently theve
was 8 predusl fell in the populstion apd on the 140+h dey
the population was only 110.4% millions (Pebtle 1).

(14) Actinomyesbos

The popuwiation of the actinopycetes slco showed a
merked tendenoy to increase with the age of the plante
111 flawering.

Ia 10 dage old olents the nonuleifon wan 2.G62
1ilione and thet in the 1% daye old »lante was %.13 willions,
Thaw toarcespradi g Ref ratioy were 1.30 and 1.34. A
pomdution of 7.7 adllions woy reaghed on the 40th day and
thile roge sktovely fe 12.50 millions on the S0k duy. The
eppsesponding Rif robtice were 2.75 and 4,22, Alter this,
thopo pae 8 pteady iverssee in the populsiion ond the msxioum
populiiion of 30,29 nilllers ues recorded on the 110th doy

coreeapondive to the flowering etoge.

Mgy Te TI0Wh day therw wan a ra’usl degline in
zhe pebinnmyeede populetion 1o the rhironhere and the
populatdng rhr wly 24.68 millious on the 110MT sy (Table 2)
{ii2) svugd

The Twngnl gopvlavios q: The shisssphere, also

inaronned as the plands begars oid r $180 Doveriag, sftex



able 2

otal actinomycete popul tien in the rhimosphere of tobasco plants end in
tre co trol eolls at different stsges of plant growth

(Populatio 10% per gram of dry soil)

ge in doye 0 15 20 25 30 ap 50 60 70 &n 90 10 11C 120 130 WO
Control soil 4 22 230 232 p28 2 8 29 2T 302 296 310 204 295 2B 290 264
Bhiizospl exe 292 313 347 41 4 7 TAT 1250 1% 4§ 14 87 18 90 21 46 26 39 30 5 27 45 2€ 20 24 €8

Ht ratio T30 132 148 177 20 278 482 469 49p 6,39 €92 8951025 959 903 W
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ge in doya

€ ntrol enil

oh e 3
otal £ gdul pop ation in he r froe herpo 0of ¢ oo 1 te
end in he ¢ t ol coilp at d f ar 1 st fer 0 nt rro th
{ouslio 0 prern d 1)
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Zoble 4

Pereentege ircidence of different fungl in the rhizosphere
and in the control woil

Peniciliiunm FPugarium Hacorsoeous Other
and Tungi fungi

Agpergiliue sop. 9pPe

Rhizosphere 7G.25 14 .85

¥
o
-
o=
-5
¢}
L]
0
=

Gontroel ©0il BZ.95 8,52 4,28

o
«

N
Ul




vh.eh thers was g graedusl fall.

The population of fungl on the 10th sd 15¢h day nfter
soring vere w6 nilliom and .08 nillion reemceiively. The
correcpondiang P ratioe were 1.12 snd 1.15. On the 4Cih day,
the fuspal population becoms 2.33 millions vhich increased
sharply 40 .57 nillions on the 50th day. Then thers: wes 3
gradus? inegzeace in the nouvulation 117 the flowering stage
and e population ov the 110th duy wee 4.52 mllliong which

ygs b eesinge,

Floy e Jlovering sLoge JAue Tunsd populebion also

R L ey B0 degiroes T ctoe wovi e 2.2% millions

on n ATelE dey oend <l o corresouling 230 ralic wne 2,71

wiotled 0f fepanilidve oud Aggexeilive formnsd the
pred andten b giowg F Juig 1 it e rhizosphere and ir the
011, €10 tuare covsbabuued TO.E9% pnd $2.954 wvespectively

of lse bokel fungsl pepulstioud. Lpp. onn¢ next

fuearing t
folhoned by Tecovaceowe fungd and shen By tno other funel
[Table 4 )y

The  saS.ballusden. ol ST ifousiion on bhe zhizosphere

mlusoilors oo dnbogen plantg

Trg «iaxabizl ponuiatle. in Jhe phlzosposre of virue

iafonters slenbe e foumnd 3 o@ od@ucs Db snhae in ihe
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healtihy slunte of the same sge. Prackicolly no effecth

was uobted in the rhisosphore of luoeviade « plents 24 hours
afver inoculation. DBut an increase in the niorobial
populatior in the rhizosphere wac noticesblo 45 hours after
inovulation. ‘Thile ithe hactorial population in the
rhizosphere of heslthy plamba at this tine vas 55.91 millions,
that in the inoculated plants was 58,65 millious. 7The
actinomycete population in the he:lthy and inoculated plants
48 heurs afier inoculation were 12,13 millions and 16,22

nilLicos rempeobivily.

The tacterisl population in the rhizoasphere of
inocuiated plants Increased to €2.81 alllions on the 5ih day
after inoculstion as agoinet $7.75 nillions in the healthy
plante. Himilexly ihe activonmyceie population aleo increased
0 18,34 millions In the inoculate’d plunts ag ag ivet 12.98
millioug in the healthy plante.

The plante doveloped mosalic symptsos on the Tih day
after Ingoulntion. Or the 10th dey the bacterial poowuln tion
in tho rhigosphere of inoculsted plante was T4.67 millione
vhile that in $he heslthy plenits wae only 6%.43 millions.
The correspondling retinonyeete popuintions were 18.3C
nillions 2nd 15.45 millions.

Thies inereace in the miercbial population in the

rhizoophero of dissused planis over thot in the heslthy
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Zable 5
Foflvence of Y.1.V infectlon on the bacteriel popuiation
in the rhigosphore of 65 days old tobacco plants.
{Population 106 gran of dry soil)

Days after
inoculation, 1 2 5

10 15 2%

Control goil 4,82  4.87 4,65
Pealthy plents 54.81 5%.21  57.7%

Inoculated 55.18 58.65%  62.81

plants

4.62 4.84 4.B7
65.43  77.02 92,734
74.63  B5.73 100.01




Table 6
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Influence of T,M.V. infection on the sctinonycete population

in the rhizosphere of 65 days 0ld tobacco plents

{Population 106 per gram of dry spil)

Daye efvey 1 3 5 10 1% 2%
inoculation

Control soil 2.67 2.81 303 J.14 3.15 Z.21
flealihy »laits 11.69 12,13 12,98 15.43 1€,03 19,01
Inpculated 11,98 16,22 13,34 18.80 19,98 22.0%

plants
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Influence of Tl ,.V. infoetion on the fungsl populetinn in the

rhizosphere of 65 daye old tobnceo plants

{Population 10% per gram of dzy s01l)

Days afiex 1 2 5 10 15 25

inoculation

Coubrol moll 1.1€ 1,17 1. 14 1. 16 1.16 1.83
Hezlthy olants £.96  3.15 3.23 5440 3457 4420
Inoculgted 3,05  3.17 332 2,49 3.77 4.83

plauntas
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plante wag noticeable on the 25th day efter inoculation also,

whent the last senple was taken.

On the 2%th day after inoculation the haciterial
popul ationsin the inoculated and hesl thy plante were 100.01
nillions and 92,34 millions regnectively. The corresieading
aelinonycete populatiovswere 22.03 milldions and 19.01
rilliona respectively.

A elight incrense in the fungal populeticn wec also
noted in iLhe rhizosphere of the inocvleted plante. The
population on the 25ith day after inocudation in ithe
rhizogphere of discaped end healthy plente were 4,83 aillions
end 4,30 millions respectively (Tebles 5, € % 7).

ITI. FEffect of folisy annlicatiou of Ures, 2.4=T and

Lerranyein on the healthy snd inoonlated
tobageg nisutg

(1) Effent of trentwent on the plant

Apong the lhree materiels mpplied on the folinge,
Urae ceuged slight sgorching on $he leaves. The newly
energed leavee vers, however, unafrf=cied. 2,4-D csuecd
abnormal elongation of the newly emerging lesves snd a
reduction in {the width of the lamina. This ebnormelity wae

more pronounced on the treated plants which were also
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Ingoulstod with the virue., Terrvanysin did uot produce any

vipible effeet o the viants,

{7} Letent of tresioeny on ithe rnisosvhere

Upcay 2y4~D and Terresyoin applied on the foliage were
all found %o egexy some iaflusnce on the microbinl population
in the rhizosphere of heslthy end inoculated tobaceco planto.

Phe effees of 2,4~ wap more pronounced.
{i} Urea

A 9llgh% deprescirg affet on the niorcbisl nopuletion
of the thizvaphere ven noticnchle in heed thy riavta which

recy.ves vred @b 8 Tollar garoy.

Zho baclevial vopulobion in the rhiscsphere on the date

of eoraying ves 55.24 willione. whir Yas ivereazed only 54.81
pillions after © days in e wreated plents, uwhile Lo lhe
misrested pladte the sorrcepondirg population was S7.73%
miliione. This Cifference mersoved down on the 16tk dey, vhe
bacterinl yopulstions in ¥ o crested png untreatéd plonte ot
iy $ise were TEL.00 =il)lisng and 77,02 millions respectively,.
on th> 2{th doy ihaoe popristious beecsme 91,06 willions and

92,% 7i1liomms vemnechively.

09 the otaer hand ures sgered 40 exert & gtimulatory
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efteet on the clerobial population in tho plants which

waxe invoulzabeld with TV, 24 hours ofter treatment .ath
urszs  The populations in these plmmts were bigher bhen those
in the plante vhich were inoculated with 2.4 V. bui not
pretrested with ures.

The populadion in the inooculsted plantg on the Sth
dey nfter urea tyoatment was 67.02 millions, shile that in
the wnbreateld plonts wes only #2.51 millious. This effect
wae pregent on the 16th dey slno, the pipnlstions in the
treated and untrented plants on this day were 90.53%
qiliione and 85,7% millicns recpectlively. Thaisz diflercuce
in svetistleally sismmificont. Phe difference parvoved down
eud thu populadinrs boonme 102,08 millions end 0C,0%

rmilliome reosegtlvely on the 26th Say,

A moye or leas similer tvand, as thet of buacterisz,
ges noticed In the actinonyeete aad fungel popviations aluo
2% & reull of ihe twsatment (Table 2).
(11) Z2y4o0.

Tolisr syplicatlon of 2,4=0 wae found to exers a marked
infinenne on the slerobial noswlating 11 ¥he rhirsaphere of
hedl thy amd {noculated %obeaco »lats,

Phe hacteriel popilation in the rhirnpaphere of
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healthy trezved plante wus 67.45 ulllious on the 6k day
after the trestoent, while that in the wrreated plunts was
ouly 57,75 millioune. %hie stinulatory effect was seen on
the 15tk snd 264k days alwo, On the 16th day alfer tromtment,
the ponulation in the itreated and unireated plente were £8.36
2illions ané 77.02 millions vespeotively and the corvesponding
pepulationsd on the26ih day wewe 100.79 williom ond 92.34
#illinne, These differences were found to Be statistiorily
oigaificani.

this stimulusory effech was mose pronounved on
inoouiaiad plauts, whiont were teegted ywith 2,4~D 24 houre
bvefore imowulotiun,. Iha bscteriel population in the
rhlzogphare of ihese plaibe o4 the Oth dey aftey the treatnent
wae 08,23 millions ae opgelsgl L2.01 2illi_wg ia ihe inoculsted
plants whaich did nok sceslve the P,4-0 brostuondy bhe
differesve being etatisticelly airnificant. "W the 16the
day afber e trvatmont, the nopulasion in the treated plants
ose 50 $8.04 mililous while $hat in the wnitrated piants
wog only 85,73 milliws. Thls gtimtatory effect wag
nosicosh’a on the P68H dny glon, the poplationa on this day
belng 119,75 0113 dme and 100,07 M1 T ime respectively.

Thage Alffsrenees 2lan more foupd stubkiaticslly significant.



able 9

Effeat of [ liar applicat onof 2 4 D o the rh 20ephers
m a ofler of 65 d ye 0ld tobacco p ants

( opulnt n 06 per & am ol dry soil

otal populat om -acter al population vt nomyoete populat on Fungal ponulat on
A B c A B c i c A | c
Control usoil 879 9 5 430 4 62 4 B4 4 87T 303 3 5 32 4 6 23
Healthy plmts
unsprayed 7396 96 62 S65 5775 70 2 ? 8 e 03 90 23 135§ 4 30
lealthy plents
mprayaed with 84 80 09 8B3 2563 6T 48 8336 OL 5 4 3 T332 202 32 9 4 5 4 67
247D 0 ppo
Inooul ated plants 84 47 09 48 26 87T 628 8573 000 8 34 19 98 22 03 3% 3N 4 83
unepraysd
Inoculated plents 105 77 250 44 4 B2 23 98 04 573 963 22 66 23 T 39 44 5 9
sprayed with
240D 0 ppm

A = § days after apr ng B 6 daya after eprey ng C 2€ days after spruying
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1 inerease in the popnlasiunz of sclinomycelss
and fangd wes wlss nobed iu the drantad slents beth hwealthy
and ixsculates {(Ilable ).

(118) Zezzsuyein

fop plants sprayes with Terranyein chowed a slight
decresse in she sicrobisl population 9f the rhizorphere.
Thiz was found $o be so in the healthy ne well es in the
inceulateld planis,

T3 baeterisl nonvialtisne in the rhigoepheres of

eakily @ aled =nd herlthy wnitresaled nlanits, on the 6th

=3

i

=7

ry oobar the trentmant were 51,77 niliions and 57.75

1l dong Tobpantively. Thia difference bocnse narrowey on
e 10U &t 0Fh Anyp efter the tresimont. The populstions
on the 174 ane POETH Gays 4o ihe rbigoophere of treoted
plesvhe ware 74,13 aillione ol 90.70 nillione tespeotively
and ¥toepe fn She vnlveated olante weye 77.02 niilione end

02,534 i1l iong vespectively.

I he inooiiated olpabs the becterial vopwlation
ia the vaivammbare of tresated mnd untrested plante ne the
ft™ fuy sfuer the tvemtnent wore 59.5% 0illions snd 62.8%
iliiage gpocaootively. On the 1630 dav afiey the trestment
the populgbion in thaircated plants was only 70,20 aillisve
while thet fa the unircated slents was 8%.73 mullione, This

difleronce 12 otatisticelly signifieant. The differenee
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becane narrower on the 26th day aud the populations in
the treatod plants was 96.4% 21llione while that in the
urtreated plante was 100,01 millions,

& roduchion In tho aetinonycete ard furgel
populationsy alovs was noticed toth in the healthy end
inooulated nlante me a rsoult of Serreoyoin troatrenmt.
{Tatle 10)
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Table 11
Analysig of variance teble

(6 Jaye after spreying

Source Sum of B.PF. Variance ¥, ratio Critical
squares value of ¥
Total 11812.64 26 .o . .
Treatrents 10482,70 8 1372.84 By 18 = 29,78 3,71
-] %
fetwecn hoolthy end £93.51 1 593.51  F, 18 = 12,87 8.28
inoculnted plantsa. *
Petwecn chemicals ard  1239.90 3 413,30 Py 18 = 85,96 5,09
control nlauis, 4
B,

Interwciion 85.29 3 28,43 Py 1B.s 062777 5.09

-9
Between troatrent and  9064.94 1 9064.00 B, 18 =106.57 7,98
conbrel, >
Exrrox 829.94 18 46,11 .e .o

97



Table 12
Analyeic of varisnce table

{1¢ days afier cpraying)

Source Gum of D.F, Varisnoce T. ratio Critlieal
aauares valpe of P

Total 131%1.35 26 0o . e

= ceclrents 18026.45 8 295%.53 Ty, 18 376,500 3.7
ROy M 51178 1 511.79 7, 18 87.79°°  s.28
tetween chonleals and - n . 2

conizol pl 1o 914,58 3 504.85 By 18 52,95 5.0%
Interachion £2.56 3 27.59 By 18 4.72" 5.09
Bevween brogwnents and - . o LR

control 16517.56 1 1€517.56 J.g' 18 703%1.49 5,28
Error 104.88 18 5.83% . .o




Ioble 13
inalyale of variance table
{26 da & alter spraying)

Source Sun of TeFo Variance ¥, rriio Criviecal
squares volue of T
Total 25C74.92 2¢ .s .e .
Treaiments 2429736 8 36T T 18 = 506.29° 0 2,71
b}
Between healihy and @ . VY .
inoculebed slente. 359.89 1 559.3¢ Fq, 13 = 2304y £.28
Petweea chenicals oand " . on 16 "
control p &.be 762,35 3 254.12 F3’ 18 = 25,19 5,09
Tnteraction 7315 3 2438 T, 1B = 2,42 *%*5,09
8
hetween treatmonts and 224C7.67 1 2349797 P 18 = 2:}?"0‘%3” c.08
0’1111’01 ] - oie 1' o -
Lrror 181,56 18 10.09 P oe

8%
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Pooled analysis of varience table

Source Bunm of B.F. Variance T.ratie Critieal
gQUALeSs value of T
Total £7700.52 80 .s .e .o
Letwesn Suration 13811.84 2 £90%.7C Fg’ 54 = 3:4.0§‘$ 5,04
Between sreaituents S2CT76.99 8 £509.62 FB, 54 = 314.93 2.87
Interaction 121213 16 113.25 T, 54 = 5.8 2.4
Poslea orrYoY 1116,38 54 20.67 . .s




DISCUSSION

b Gelintye 1hizoerhere vomd:tion voe Lound 1o be
acte W Ieked i tbr fobeceo viarts,wi thin three deys of
gerpivation o resda.  This Inoreaced abezdlly with the
funereass in the age of plants $1)1 flowering, Fuereeficx,
Serre vog e gradal d-nline, The nierobigld populaision in the
rhizosvheve was significantly higher then that in the contral

s0ils 8% 8l ntages of nlmmt grawth.

Thy sleady i.sveasge in tne rhizcaphere nleroblal
pastlasiyr vill flowering, tollavaed by a full eftsrwards,
aay be 2 4 larye esint oue 1o the qualitative smd
ownatitative chongss in ike vort syvdatss. These cheiges
ap-eax to be vragreacively ware bemefiegl tn the
wleractgenieons befare floveriag,hwt act in the reverse
direobion siter flowering, Upto flowering,the rlsut ie in
ar scbtive wigbe of grosth, sfter which the erovth graduvally
cemvaf, This slackenirg of fthe grovih of lspt ean dhe
crpectad tn he reflected on the rool exudstes, wbigh in
twry affeet 1he microflera of the rhipnophrre, Miller (1938)
found ek the preving reobe, liherete wore Toct exvdntes
gz coopered to the norgrowirg or older rools, It io

thareforce probably thel the shanges in root exudates,



ceupled wilh the presonce of & greater number of dead ronts,
coyld bave influenced the reduction in the rhizosphere

population aftér the flowaring siage.

The fell in the mierebisl population after {lowering,
weg refleoted equslly in gll the % res groups of
nicroorgonicngy nomely, bzoteria, asctinomyceter mmd fungi.
Rangaswanl end Veswntharajen {1961, 1862), Rera Devi {(1964)
and Rewdglus (1966), working with other crops, found that
vhile therws wac a fall in tho bacterial population after
flovering, lae populaiion of actinomycetes and fungi continued
to incrcere even after {lovering. They atiribute this to the
changes 1n the root exudates, presence of dead roots and
craater suount of sloughed off tissues in older plants
after {leowering. %hese faotors =ay be operating in the
tohaceo plants glso, but the resultent effeet of their cwtion
in this erop ioc reflceted more or less in g sicilar muaner

in 211 the three groupe of oxgonismg,

yith reference to the influence of wirne infection
on the rhizosphere microflora of tohmees prarte; 1t vas «0tadl
that the populastion of bacteria, uetinomycetos and fungl
incroazed as the infeetion advanced. Similor observations

havo been made by Iaksheilumari (1950) in Dolichos lableb




plents infected by the Delichosm enstion mosaie virne and

by Renganathen (1965) in bonana pisnts infected by the
tunehy top virua, These suthore found an incremse in the
nicrobial population of the rhirosphere with the advance

of infoction. Virus infection igs ¥nown to clter the houzb
motebolise end this is likely to be refleeted dn the root
ervudates which in tuvrn influvence the rhizosphoéb rmiercflora.
we bave at present very 1ittle information on theé vature ond
type of changes that talke place in the root exuﬁatés of
vizug Infected plents. Yhatever be the nature end twve of
these changes, thelr sifect is felt favourably by the

different groups of micyoorgsuisns in the rhisosphere.

Urea, applied on the folimge of tobacco planto,
exorted a supressing effcet on the microbiaml populatisn In
the rhigosobere. Similsy effecis, on the microbiel pop lation
in the rhicosphere as a result of folisy application of urea
hes been noted by cariier workers alge. Venkat ram (1966)
while studying the efiect of follar application of nutrienta

on the rhizosphere nicroflers of Camellie sinonsis, found that

servaln inorgenie and organic nutriento including urcz, when
aprlied on the foliare, reduced the nicrobiml population in
the rhisosphere. Remachordra reddy (195%] and Pendasoany snd

Kargaswami {1967}, vho worked on rice and rorghum reepectively,
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have aleo obteined similar results,

fhouph ures exerted & dopre~fIng ©77e0T on L6
ririzospheye nicroflora of heal thy plants,such plante
then Inoecuwleted with T.K,V. showed o marked incrense in
the nlersflora of the rhizosphere. Thie lnerease was
greater thaun that in the inocvlated nlante which did not
recalve ured. Az could be empected, the metabolism of the
plent might bave been affooted by urea. It i poseible
that in suwch & plant, wshe vires might have multiplied
fagtor, This could heve affected the root exudates
resultlng in the population of the microorzonisme increasing
at an acvelerated psee. It 1o also possible that the
plznhy whose metaboliem wes alrendy affected by uves,
reacted luy & wore vigorovs manner vhen the virus wes

intzoduged into iis systonm,

Toliar prplication of 2,4«¥ vesulted in an
inerease ir the mierobial population of the rhizosphers,
both in the healthy and iroculsted plenis, %he eveaiawmie
nerkedly alfeoted the baclterial end actinomycete
populationas wkile the fungol population was not nuch
affoeeted.

Tho incremse in the total mlerobisl population

as o rewls of 2,4-D applicstion wae more or less equsl
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to that obioived as a result of inoculation with the
virug, Uhe total population in the inceulated and
294~7 treated plats € daye affor ihe trestmont were
34«47 and 54.60 millione xeensetively, while ihat in the
control plandc was only 7%.96 milliong. 'The nubsesuent
rizg ir the populatioms in the piants vhich recclved the

above tvo treetments were also more or leas equal (Table 0).

Vith regerd to the effect of these treatncnits on
the different groups of organiems, 1% was noted that
Pydul exerbed & grester influence oun the bacterial
populetiony, vwhile virus infoetion exerted almost egual
influence on the bacterial smd actinomycete populetions at
lesot during the carly veriod {Teble 9). It ies therefore
possible thet the changes thet are brought sbout in the
root oxudates s £ resvlt of 2,4~ aprlicetion and virus
infection, nmay not b similar, eventhough in both casde
thene chongee favounr the inorease of the microbial
population.

The ineresse in the total microblal population in
the inoculnted plants which 2lso recelved the 2,4=D spray,
was nuch more pronownced and vas prester than the total
of the ircregses obtained by either treetrents. Tpis is

indicative of very sevious motaholie changes inlhe system
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of these plente even though nothing is known rhout the

conbined action of 2,4~D aen@ virue on the plants.

in inbibitory effect on the rhizosphere
microflors ves noticenble in plents which received the
terramycin treatment resulting in a decrease in the
population of all the three goups of mlcroorgrulame.
2nle effect wss noted in the herlihy as well as iroculated
plantg. The decrssse weeg more pronounced in ihe gaee of
baoterla. Tossibly terramyein was absorbed and
trenelocnted in the syetem of the plants. It is now
kmown thet certain sntibleticc are abzorbed and transigcated
in the system of planis. It iz alzo known from the works
of hemn Devi (1964) nnd Famigiue (1968) that spplication
ef sireptomycin oxn the foliage of to—ato and rice plevts,
can brin- about a reduction in the bscteriml populeiion in
tho rhizosphere, They have sugnooted that thie veduotion
in the becferial populetion may he due to the excrelimm
oo the antibloties throu 7 tome roote or to ke changes
in the root exudstes as a regullt of sliercd hoct
netaboliom or 0 both, Zfhe data avallable on the subject
ie nod sufficient to permit further speculation in ths

patier.

“he reduction in the nicrobisl porulation of the

rhizoephere of inoculsted plente whilech were protrested with



37

torramycin was found to bo very ruch lower than *hot of
the healthy plenie on the sixth day after the treatment.
In the heslthy plants which recsived ihe troatwent, the
bacterial population fell to 51.77 millione from 57.75
milliongy, while in the inocul:tcd plants which aled
raoeived fterranycin the baecterizl popul ation fell io
53492 zillions from 62.81 milliona. The aotinorvoeles
ponulation fell by 1,31 zillions ond 2.%6 nillions
respectively. However, on the 16th dey sfter &he
treatnont there was a much grester f£8ll iv the bacterinl
population of the inccwlated plante which aleo received
terramycin. The populetion in these plaonts fell to 78,20
milltione from 89.73 nmillione, while e populrizon in the
nealthy plents which recelved the treatment foll Lo T4.13

rillions from 77.02 nillions,.

Ferranyein kas been found, by Nace (1965) to
iohibit the multiplication of T.WV.V. when aprlied within
five houra after invevletion. In tke pregent exrexinents
terragycin wee applied 24 houre before iuoculation. The

ffact of oueh o treatment on virus multiplication oul
gleo on t:e plint itself are not known. Howevor, ce far as
the mierobial populution in the rrigsoaphere iw corcerned

it iz seen thet the introduction of the virus sfter

treating the plants with terrsmycin helped initially to
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reduce the adverse effects of iufection,thourh latey on
it wwe rggraveted.  further work in “hi  firection ie

negesgyly,



SUMMARY



SUMMARY

A definite rhizosphere population was found to be
establighed in the tobacco plants, within tbree daye of
germination of sceds. The population steadily incressed
with the age of plants till flowering stage, after which
there was a gradual decline in all the three groups of

microorgenisms nemely, bacteria, actinomycetes and fungi.

The microbial population in the rhizosphere was
gignificantly higher thar that in the control soils at all

atages of plant growth,

Species of Penieillium and Agpergilivg formed the
predominant group of fungl in the rhizosphere and in control
goils, Fusarium snp. came next followed by Mucoraceous

fungil and then by the other fungi,

The microbilsl population in the rhizosphere of
virugs infected plants was found to be higher than that in
the healthy plante of the same age. This effect was

noticeable within 48 hours after inroculation.

Foliar application of urea caused slight scorching
on the leaves and 2,4-D caused abnormal elongation o%, the
newly emerging leaves while terrzmycin did not produce any

visible effect on the plants.
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Urea, 2,4~D and terramycin applied on the foliage,
were 211 found to exert some influence on the microhial
population in the rhizosphere of healthy and inoculated
tobacco planta.

Urea caused a slight depressing effect on the
microbial population in the rhizoephere of headthy plants.
But in the case of inoculated plants, it exerted a

stimalatory effect on the microbial papulation.

2,4-D was found to exert a stimulatory effect
on the mierobial populetion in the rhizosphere of the
healthy and also of the inoculated plants. %his inerease
was much pronounced in the inoculated plants and it was
greater than the total of the inercases obtalned separately

by inoculation =md by 2,4-D treatment.

An inhibitory effect on the rhizosphere microfiora
wvas noticeable in plante which received the terramyein
treatment, resulting in a decrease in the population of sll
the three groups of orgznisms especially those of bacteris.
This dcorezse as a result of the treatment waa more
pronounced in the healthy plente than in the inoculated
plants. It ig suggested that the reduction in the bacterisl
population may be due toikhe excretion of the antibiotie,
throvgh the roote or to the changes in the root exudates

ag a result of altered host metabolism or to both,
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