STUDIES ON THE CONTROL OF BACTERIAL WILT OF
TOMATO WITH REFERENCE TO ORGANIC SOIL
AMENDMENTS AND CHEMICALS

BY
M. G. JAYAPRAKASH

L1l SIS
SUBMITTED IN P\RIIN II ILFII MI M OF THE
RIOL.IRI.MI \r I")R 11l M (.RI |

MASTER OF SCIENCE IN AGRICULTURE

|ACM 1) d \UIRILI | Il Rl
KIRAI \ Af.RK U Il KM TAIYI RS I

11 PARTMFN TOF Pl ANI P\TIIOI ()(.Y

COLLEGE OF AGRICULTURE
VET LAYANI TRIVANDRUM

1977



DECLARATION

Z hereby declare that, the theole entitled "STUDIES

on tiu corTmMoL op bacterial wilt Or tomato witti repehettc
TO CRAATTIC OOIL ATEND'TM N ATD AhiIMICALO- 10 a bonnfide
record of reeeoroh work done by no during tho courno of
re earoh end that tho thoois hoa not previously forraod
the baoio for tho omn'd of any dorrroo, diploma,
aoooointoahlp, followohip or other Gimilar title of any

othor Unlvoreity or Goolety.

v allayanl, N C
Aucuat,l977. r.G. JATICNiA'TAGH.



CERTIFICATE

Certified that, this thesis entitled
m3TUDIE3 Oil TIIE CONTROL OF BACTERIAL WILT OF
TONATO /ITIl narLH-FCE TO ORO-ANIC OOIL Ar TNDFSNTS
AITD CIIEIIICAL:.* 1o a record of roaoorch work done
iIndependently by Ori.-T.O. JAYAPAKACH, under my
Euidanoa and oucerviolon and thrt it hnn not
previously formod tho baaio for tho award of any

deroo, fellowship or nnsociatoohi-n to him.

I»r.
Chairmen,
(Advisory onrd),
., A-'noci'-to cofo’\r]or,
lonoocr. Rica Rooonrch ;t'tiort,

— - 1977%* ronoon* U.



APPROVED BY

GHAZ2RIIAI/ t

Dr.2.X. RAJAH

MS?Ta™R3 |

Dr.1l1. RAHAXATIHA r.SHL;

ri .i,V. IAILY

Dr.n. 3UDMAIIG.IA IYIX



AOKNOVLEDG3P 3TIT

Out for tho Inspiring patronage and guidance
of my moot belowed and reopeotod tanchor Dr.IC.I*. Radan,

this thesis would not hare ooao out.

It is the britioal oomnonto of Dr.lI!. Rnmanatha
Clenon, irofenoor, De' crtront of Plant Pathology, that

hao given n© ooura’o to prooont thio humble atton t of

mino.

Z aoknowledgo with than™ta tho v ry valuable holp
renderod by Pri. .V. oily, Annocinta Pro”onoor,
Departront of -lant ntholo/y( Drelie r.ubrannria lyor,
Aeoociato .rofonsor, Donr.rt ont of Arrlo-'lturnl
Cheniotryj Pri.E.J, hornn, rofonnor, Iso”~rrt~oat of
ATrie ltural .Jt'tiotica and, ri. .V, rnbhrvrnrcin,
Asoiatrmt roforror, Jop-ruront of :"tati“tico,

Collor’'O of Portlciltur

| ahould thank Xri.R, Vnnrv ov-'n 11?ni, who hae

burnt tho nid-night oil with me to tyr Q t’'io manuscript.

I*y t harden are duo to all othoro nloo, who have

nidod and guided me with affnotion.

H.d. JATATRAKABH



CONTENTS

Par©
INTRODUCTION ceee aeaaa - 1
REVII/./ or LITERATURE — _.... .- 3
1 IAT-RXAL3 AIID 1XETHODO 11
Re <ULTS ceee e - 20
digcu™oic:: 40
3U. :&ARY c- o3
REFALZTC b= ceee eeean - 1 “In

A .tiJjiC jI e 1o >e.



LIST OF TABLES

Table 1 1 Incidence of bacterial wilt of tocato in
soil amended with different agricultural
and industrial w&ato m aterialse

Table 2 1 i'opulation of total fungi, bacteria and
actinonycotes in eoil treated with diffe-

rent agricultural and industrial waste
m aterialse

Table 3 > Correlation coeffioionto between disease
incidence, total population of fungi,
baotoria and aotinonyootoa-

Tablo 4 i Incidonoa of bacterial vrilt and population
of funci* bootorin and aotinonycot@d in
soil orlended with different rroon lor.van
and paddy atrawe

Table 5 » Correlation ©ooffi.oicr.to between diocnae

inoidonco, total population of fungi*
bactorln end rotinonycoton.

Table 6 1 Incidenoc of bnotoric.1 wilt and ro-ulation
of total ‘'unrp-, bacteria and act:*nonycotoo
In soil monied with major nutrionto.
7 i Corrolation coo”fieionto bottoan tlinnp.no

Inoidenoe, total population of fungi,

baclorln and r.ctinorn.ycotoo,

Table 9 1 Tlain erfooto of organic nnontlronts on
dinoann i'tuldanoo, population of the

pntho *nn, total fun”i, bnotnrin and aotino-
nyootos.

Table 9 | Main e"foots of chemicals on dlneane inoidenoe
population of the pathogen, total fungi*
baotoria and actlnomyoetea-

Table 10 a Correlation coefficients between disease
incidence* population of the rathe*yen# total

fungi* bacteria and antinomycates?*



INTRODUCTION



EfTHODUCTION

Tvhm tIM immemorialv vegetables are rteognised to
b« the pananaa tor oany ovil effects on health* They ere
rloh BOQToes of vitaminst minerals end hormonoa which ere
quite eaaontlal for the normal maintenance of human health*
Amongst the several vo etablos whioh are crown as annuals §
oolenaooouo vogotableo like brinjalt tomato and ohlllloo
are the moot important In South India* These vegetables
are very popular with tho rich as uoll as the roor allko
and they aro invariably conoumod in oono fom or other
daily by all* Ginoo thoao vogotabloo aro hirhly perishable
and booQuno tho emnnd io continuous, they aro boing culti-
vated throughout tho yonr, Tho fact thn.t all those veireta-
bleo aro cultivated with naricrun oaro and expend!turo,
dlseaso haaard affocto tho aoonony of tho “rownr and thoroby

the health and wealth of tho nation ro a vhole*

All tho oolnnaeooua vo TOtablca arc oubjoct to a
nunbor of diooaooo oausod by fungi, baotoria, viruses,
nematodes and unfavourable onvironr ontal fartorn* Among
them9 two distinct ty os of wilt dioorvsesi tho fungal wilt
eauned by pMnrfiBl Pxrauorum. f. Ivoaoareloi and the
boeterial wilt incited by ]J]moudononw BolnnafjpHH (b..r*Graith)
B*F*nmlith are important* The bnotorinl wilt ie quite deetru—
etlve Iin Xerala end le eharao».crleed by the sudden wiltin'?

ef the plentae The plantn eollapee completely within e day



ev two* ths ao«t BVMtptibla atac* bala< on* to thrat vaaka

after transplanting.

Breeding trials conducted to evolve variotiea rcal-
stont to this droodod disease havenot boon completely suooa*
eoful oo for. A vido ronrro of chemical oubotanooa have boon
employed for the oontrol of this disease. But* the amount
of euooeno aohlovod so far ronaina far from satisfactory.
Borne workers have oboorvod that tho oovority of baotorial
wilt of solanaooouo ororo is olichtly roducod by a heavy
application of orcanic nitroyonouo fortiliaora to soil

(Xelnantl950f Kunnr,1970).

Ooho offoot r,r various organic anorlronto in tho
oovority of dinonaoa orvunod by noi’-bomo 'Flr.nt *-athor»onS
has boon widoly obnorvo*'>. /Iti enfjn aovcrtil organic
mntorinln havo boon found uno\il in controlli-ny diooaooo
caunod by fund and nODntc’cn, much work linn not boon
oarriod out ivrainnt noil-borno diooanoo of b-ctrrlal

orldn.

Bith d')jQ oonoidomti no to tho nbovo friotn, an
InvenMention wno undortahrn to ntudy tho o”eot of
various agricultural and indun ?:rinl vanto produnto, rrrren
and nature crop residuen and major ninnt nutrinnto on tho
severity of bacterial wilt of tomato* population dynamics
of IJUQIdABBBM solnnaooaruai. the eausal orrenlm of the
disease and the total population of ftinri» bacteria and

aetinonyeetes in soil.
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UTTSV or UTIIRATURE

Bacterial wilt of oolanaeeoua plants voe first
rsported by Burrll (1890) Eh© causal orcanln was
identified by Smith (1896) os ”“~oendooonon
The ooouronoo of bootorial wilt in tomato and oCC plant
woo obaorvod by 3mith (1906)e In India baotorlal wilt
of tomato wan first reported by Kodayathulla and Saha
(1941) Later tho orcanico hoo boon recorded on othor

oropo ouch no potato, brinjal, and chillioo (Dan and

Chatho.ialhyay, 1955)*
Jtornholory and hyoiolory

Colon'oa of t! o orrrnnion Iin nutrient rsodiun aro

dirty whito at firrt, lator cn tumin~ into a brown
colouration, Thoy aro c**ari norativo, ohorrfc ror*n and
notilo by moano of a alnnlo polar flarroliUiil, ?'.0

formation of a t/ntar* oolublo 7i, Tnont brovm in colour la
aloo n tiood ('nith,1FJQ6) = 'tdnon N (1964) aurrco-
otod tlir.t tho orrrnnion nay bo idontifiod by Ito brown
oolouro plrrnontatJLon in oulturo nadium, dolman (19D4)
used totmsoliun nedlun (oontrvinljvr 2,3-5 tri“thenyl
tetrruBolium chloride) to tent the virulonoo of tho
orirnn’'on# The virulent otrainn ”“oono”ood fluidal

white OOlonian with rink cantroe on tetrneoliun eontaln-

ins nedlun.



Rotation for ttrorol yoore with oropa liomuna to tha
UsMQt vould probably aid In tho control ot baotori&l vilte
Experiments oonduoted In North Carolina shoved that -five
year rotation vith corn voa vory effective In oheckinc
tobacco viIlt (Garner nl. m 19171 Hooa and Uolf, 1917) -
The poroontas© of viltlnc Iin tho oontinuoue t'-baoee plot veo
81.3 vhllo 3«77 porocntnrro voo notlood in fieldo rotated vith
corn. Aofcby (1923) ouccontcd that growlnc r-lracoco. inviaa
co a oovor crop for covoral yonra in a practical noaouro to
oontrol tobacoo wilt. Cmith (1944) pointod out tho efficie-
ncy of cnioe rotation in tho control of tobacco wilt dioenao.
He believed that tatarvine out* of tho patho on duo to tho
prooenco of an innruna crop in tho rotation io ronponeiblo
for the roduction in wilt I- cidonoo (Gnith, 139<"). N
India brown rot of potatooo vno nirrni®icr.rrtly roducod by
Growing aoyboan orop prior to tho cultivation of potatoon
(5.7, 1947). Hunar (1970) oboorvnd that the bacterial
vilt of potatooo did not rv ponr in tho ficlda in whioh a

eumner Crop VvOO rrown.

Barle rund Orr (1393) obnerved a reduction in tomato
vilt dleenne by the nrplication of line. Chemloale ouoh ae
otneelun carbonate, basic ralnr*, sodium acid eulnhate, aeid

phosphate and anaohlum aulphate which caused a substantial



ehtagt la tha sell pH did not olgnlfioaotly influanoa tha wilt
dlaaaaa (Qanir g£ # 1917)* Toola (1939) obtained eontfel

of baaterial wilt through llae application for one season* bat
tha ramilts vara not consistent* Eddins (1936] 19371 1939)
suffcasted that diso&oos such os brown rot of potato and wilt of
tobaooo* tomato and brinjol oould bo suooosofully controlled Dby
a-plioGtion of sulphur and lino In ouooooolon. Initially tho pH
IS node to ortrono acidic ran :0* Aftor hooping tho soil Iin that
condition for a roaaonablo period# tho acidity was oorroctod by
tho application of linoatono* FEruo to ontroro acidity tho
patho-on diocr poarol from ooil* Ho also further obsorvod that
" noriod* Joohono

tha pevthocon did not ro™~noar ovon aft™r a lon

(1934) tmpjcoa'rod that only nouiral soils favour tho disease*

(in ) Auallflfliifla g£ larfellljm B

-htovono (1906) ™Id not ot nuoooro in oontrOllinpr tho
dioonao by ~ortilinina tobacco t/it!. hifh lovoln of nitre ~on#
phosphorus and rotasnlun* \o:?2cr7<~r9 ro' ortn dron "orth Carolina
Arrio”Nltrural Uamorinor.tal rtotlon (Anon*# 1941) revonled that,
blood noal# onccmlun oulnhato# oodlun nitrate nr |l uraa at t?io
mto of 100 Ib* por ooro oimifionntly roduocd tobocoo wilt*
Bettor results wo.ro obtained whan fortd-Hoor a pliantlon vein
follotrod by aror» rotation* Anothor otrorlncmt in which
varying lovolo of nitroron won triod# the wilt Inoidonoo wan
reduced with Increased loveln of nitro.ran (Anon*# 19431
I*Hnaald» 1930)* Hmlth and Clayton (1943) obtained similar
resultn 1In wilt draaaaaa of tomato# potato# eff plant* ahillies
aastor* beans and pstuata* Tan dor Hear Mohr (19331 193d] 1937)
and Ton der *oal (19371 193M) raported that#in 1wneral#

altrecam and pataaaltsi raduoad* whila phoanhorua anbanaad tha



dliMaa. Vh«diffem t foroo of nltro”~ta ibovtd Tuiation la
disease incidence* Kelson (1950) noticed that a Tory high

doeo of nltrogen9 above tho optlemm for plant growth euppre—
osod tho wilt disease in tobacco and tomato* 3equalro (1958)
obtained excellent control of baotorlal wilt of banana through
urea application to soil* Kunar (1970) reooBaonded the appli-
cation of uroa at tho rata of 1000 Ib./nore followed by a

maloe crop in tho nozt aooaon for tho control of brown rot of

potato CcunO(l by Dolnnnnftpyufl.

(iv) Or-nnio natorlalo

Tko ©ffoot - various argonlo pjnandnonts on tho oovar—
ity of * -O dioonnosonunol by aoil-bonio nlant patho jono haa
boon obaorvod widely In * o Trot. "Ithr-ugh oovornl organic
nntorinlo liavo boon tried in el nh'ollin, plant ’'itaoGnco
oauocd by fun ;i and nonnto on, av.ch iroiV: ban not boon oorrilod
out again"t aoll-bomo diooacn of brct rial or_r n. ire on
manuring lion boon "onrnotrrtarl by orrrarrl trorkom an a nor.no
of controlling ooll-bomo diacmoa. Thin rrvy bo duo to tho
out, ly of nutrionta of tho doaonponition products raoulting
In hoot laprovonont and/or duo to tho dcoonronltlon praducto
acting ae inhibitory mibotnnonn to tho patho -on population
InN soile Jluccennful control of Tlhlnoatapj™ dinoano of snap
beans and ArHfflinT,”yOfl0 root rot of peas ( apavteae and Devey?*
19551 19601 1961) and root-knet nematode of bhondl and
tomato (oingh and nitaremalah, 1967 Johnson»19G2) hoe been
resulted by anendin# the soil with various crop reelduee

eueh it mature cereal etrnvav larrtoRIncua oro”s» and fellage



of —wwl t«u . Ban Choodhary (1967?) voporttd that tho

application of rya oo«lt eorn-moal/i oat-meal at tho rato of
SO >Af< ooi1l hare redvsed tho Iinoidonor of potato aoab

considerablye
(V)

Oaw duat mulch io known to bo o cood ooil raonacecoixt
prootloo (Kondor and Bneort, 1966) Turk and Patrideo (1947)
obaezrod that oatr duot nulehinc oonaoxroil ooioturo by
dooroaainc run off* inor cainn intaka* reduoinc evaporation
and induoinc otoroco of trator In doo”or layora of ooil.
Instanced whoro nau duat havo boon uoo ’'ul for plant dioonco
control aro fov. n*«/Mmh and -Itoranalall (1970) obaorvod tliat
root—knot of bhondl and tonato .lavanloa) wao
licnlfieantly roduood by incorporation of dgw duot into ooil.
atiofno ory oonfcrol of root rot of uhoat caused by .vthiun

(jlnurav* 1970), black aourf of notntoaa oaunod
by colon! —L I'W¥ Wrot of rinror
(kajan, 19711 Fiajan and flinch, 1972) hna boon reported by
anrndlinrr tho ooil with now duot in combination vith a

nitroeon oouroo.

(v i) KkLi-Ojah.Qfi

The annual production of oil onkon in India 1a wall
above two millions tonnao. In canaral, thana producta
aontain larrrar (juantltlea of organic nottor* fair nmoumta of
ultrasan, aaall amounta of phonphorua and pataaslun. Tha

ell percentage af aakaa v»riI™> from ¥ to 15 par cant dapandin#



en the method ot extraction* Many ot these oill eakee are
need as manure* Attempts to oontrol plant diseases by
ascending ooll with oil oakes are fewe Control of eelerotial
wilt of betelvine* eaused by aelerotlnm rolfoii (Chcudhary*
1946) pigeon pea wilt caused by 1Fua™itym oxra-ocrum f« FIASB
(Vacudevn fii * 1962? Mahaaood* 1964)* black oeurf of
potatoes caused by Holnnl (Cinch* 1968) and root
knot of bhcaidi and tomato cauaod by Molol&opYTM .IntMilca
(Cin“h and aitoromaiah, 1966) by ornondinc tho ooil with oil
eakeo of norcooa* croundnut* aocoaonum and caotor boo boon

repor ted*

Van )Eek and Thunc (1950) obnorvocl thrt tho developnont

of brown rot of potato ( pouOcr-pnm solanrcop.yur.) waa moro

ra; id In tho untroatod plotn than thona anonrlad with oil orstcn
of groundnut or oooonut# llotrovcr, tho rooulta x#ero not
significant at tho tlrao of final dinonoo roa&inr« eidhnmnthar

(>1973) obtained good oontrol of oitrua oarfror by
treating uith 5 solution of noon orviroe Chnngaain tho ponu-
lotlon dynanioo of riant pathogeno havo been obaorvod so a
result of host nutrition and or -nnio and inorganic soil
amendment* Oil oako nnondnont and now dunt with nuaplsmontal
nitropen have been observed to reduce tha population of
hr**4”- (Kaursw* 19101 nejan*1971) and iuoarimi (Bhalla* 1966]|
ninith and Ungh* 1970] Khanna* 1970). Those workoro eu”rested

that eontrol of diseases caused by the above pathogens adghf

have been achieved throu h a reduction i1n the population of



IB* pathogens through mierobial antagonism* Tho increase
din tho total saprophytic soil mloroflora following soil
amendmenta has boon observod by several workerae (Maloy
and Burkholder, 19591 Fapaviaao &1.1 1962; Smith and

Ashworth, 19651 Heddi and Roo, 1965).
(v i1) Antibiotjoo and other chemicals

The oontrol of baotorlal diaoaooo of citrus* plum,
poor, rloo* boons, potatooe, chillies, bhondl and tomato
by spraying antibiotics ouoh as otroptomyoin, atrppto—
oyolino, torramyoin, ohlororayootin and nureomycin has

boon reported by oovoral workers. (Broun and Hoo”, 19468

Zauooyor jal«» 19538 Ark, 1955; Hanrnouoni al..19598
Doaail £$. al« m 1967). Treating ooodo with antibiotio
solution has boon rooornondod ™ a control noasurn
against baotorlal blight oP rico oauaod by Xantbononao
orvgno (urivantava and Rno, 19648 Hulnlmn and Ahanod,
1965) and ullt of brinjal causod by roudononnn
oolanaoQarum (Dutta and Vnmn, 1969). 'lou and I\an(l1970)
obtained good oontrol of tobaooo wild firo by spraying
the orop with phytorayoin two to throo tinoo and treating
th# soil with ohloropiorin. InJiibitnry offeoto of
streptomycin and etreptooyolln© on roaudomonns and
Jyy2£)2£2U2f1&fll Hawe baan obsorvod by Rangaswnrtl (1957)*
Basal JJJ,< (1967)* Bath and Dewndath (1969)*
Hangarajan and Chakravarti (1969) and nhlveppaahatty

and Rangaawaml| (1971)* Rahim (1972) and Oaorga (1979)
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obtained excellent field oontrol of bacterial wilt of
ehllllee bar Bpregring the foliarc with stroptomyein and
otreptocyoline. According to Conovor(1954) and Crooeen
and Krupka (1955) throo to five opraye of stroptoayoin

at the rate of 250*500 ppm hoo controlled tho bcotorial
leaf orot incited by Xanthooonno voaioatorla.© In tomato
and chillico. Thind and loyal: (1973) roportod that
bacterial atall:—+ot of nnico ccunod by Z”rginia onrotgvora

war. aoao can bo controldod by otroptocyolino,

Jlincorani ££ 0™ .(1956) roportod ooil trontnont with
ehloropiorin and oulphur—ino to bo o'foetivo 1In
oontrollinp brotm rot of rotnto, llrcnchinr 5 I'or eont
formalin lias boon found to rcduoo block rot of crucifora
(Matol ££ jai*# 1949). Inrov (10,*9) oboorvod th'-t
thirrjn, oim n# forbnn* nnnob, bor'onur nirturo, nnd cor or
oxyolvlorido inhibit too rronfi of dr.oillun n: . vitronm
P.aZiim (197”) found that alionhunt oorr'ound won nuoh
su orior to borlop.u”™ nirturo In itn efficiency to c¢c ntrol
wilt of oM Illon. Zoorro (1073) nhouod thnt dronch'ny th©
ooil with chonhunt non-ovinrl Of Tdro.L]od wilt of nblllio®©
bettor thnn nprayo of ntrortnpvolne "rcrovrr, tho rntibio-
tio orre.y von bettor than <lvono!lilnr with oo~onr\n nnd

rirnrn.
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MASBBXA1S AUD MKEOSS

IxpwUenft v«r« conducted In pots sad also la tho
field, Tho toaoto ooodo (variety CO-1) obtained fro* Tamil
Hadu Agricultural Univoroity were uood la tho study, Tho
ooodlla&o uoed la tho experiments wars rolaod In pote and

transplanted after twenty five days*

In poto the following or-anic cusondncmte of ooila were
Given uslnc tho foliowine r.duatrial end agricultural waste
producto, The osrorinont woo Irld out in Cemplotoly Rondo -
mined JDoeicn and two poto wcro conoitlorod ae a oinelo repli—
eation*
le Coconut oil onko
(Cooop NnupiCorcdL .) - 10G./r™*nut

2, Groundnut coke
(Arochio hypocoo L.) - .

3, noomaujn ooka

(JoonnvB Indioum L .) -

4, f'fthuTft ooka
(fl.BCflIft iQfIfIAIOIift L») i "

3= Kargosa onko
(famllradhta Indioa J].)

6* Bluxpo oake
(Booola Latlfolla RoxbJ - "

7« Rubber cake
(Korea brooollenoio Muoll,) - -
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6 * lumtWrt taka
(fillBSbzUn Jgm«) *10 g/plnnt

9# NavotU eakt
( Evdaoflnypufl ICIiS&LIIflIttL-Casa*) * "

10. n.r.K. «100 mg., 60ng,
60nee/plant

11* Saw dust - 20 e/plant
12* Cachev shall powder » m

13* Cooonut husk pith m o

14* O il pala oeol waoto » "’

15* Saw duct + IT. - Trt.10t 11
16* Caoacu oholl powder 4-11. - " 10+12
17* Coconut huofe rith e« II. - n 10+13
19, CIl rein oool weoto + - n 10+14
19* Control (no craorulrcrrbr.

loto of unilfom nine (Psold. dinmotor) wore unocl In tho

axporJd.rcmte Tho pott.'n.'T ninturo conointcd of 3 ooil* '3

eowdunrr md 3 aond, Tho or -nnio nnorKlront uo'o uoll nowTor~d
and tlvorou rhly nixod with *ottin.7z nilrtu.ro, nah rot urn fillod
with 4*3» OfF tho rotting nlixturo, Tho ron/ni”roT ‘'iirr.tty of the

on®©n<ln«nto wo -o thoroughly 1no arr.'od with tho rotting
mixture In onahrot. After dill 4nr wrvbnrinr won dono to
oor*lotol.7 oookthe noil in tho otn, Tho”eoftE r, lirht
Irrigation uning a rooo arm vnn I“on twioo daily, Tomato
maodllnrs worn g-Xantnd In tha totn itwo wooho nftor tho
orpllontlon of organic nradndnonto e Baforo riantln#?, ooil
soar loo woro taken from oaoh replication and kopt aapnrately
In polythene barre. Small gqguantlitloo of tho ooil woro taken

from dlIfforont porta of tho rot to a dopth of 1fom and they
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v«v« ttem i1b 1] alxad together* The soil suplta vtrt Kktpt
epw la the laboratory for **lr drying. KLerobdal population
wan ootlnatod from tho ooil thus collected. Similarlyv
aaothor eeetple woo oollooted for estimation of nloroblal
population after two weoko* The percentage of dleeaoe inci-

dence Iin the poto wero also notod.
(11) i -

The Oxporinento were ocnductod in pots and the pro*
oedu.ro deaoribod above who used oaccoptinc that tho -reen
leaves and otraw wero finely ohoprod Into pieces nnd Inco-
rporated in tho pottine nixturo. Tho following uoro tho
troctnonts.

1« GlyrloldIn loaves

canoulcitn ' toud.) — 200 c/plrmt
2m oncania logv-cj
( on/mala glaborn iloxb.) - u
3« Ceobcjnen leavoa
( \oahnnan aoulonta 'em .) - )
Indion L.) - )
5# lFaddy etrnw
(Qnrift entivVft T,.) - u

on Control ( no nmondmentn )

The experiment wan Inid out in oomrletely randoaieed
design and two pote were ouncidered an a ninjla repllonticm.
The procedure for oolleotion of noil eamplee and microbial

eetlnation wae the same ae deeorlbed er-rller.
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Thm vptrlaont vai eoaduoted la i factorial lay oat

la poto ulth Torylng Ivmle of nitropon* phosphorus sad

potossiua. £ho treatment combinations were os follows t

no po zo HlL po KO n2 PO *0
Y0 po *1 oo E1 H2 Y0 K1
g
"0 10 K2 "t *Q0 *2 H2 “0 *2
WO -Dl *0 ni P1 EO 112 1 KO
r.
ao 1 *1 1 *1 "2 1 E1
no ]1 *2 ni 1 S2 2 1 E?2
ao 7?2 SO al 2 EO "2 I02 KO

| - 1 r*
ro 2 E1 11 2 2 2 E1
éim 1l
0 ~2 E2 1 2 “2 n2 2 K2
ro O pa nltrocon

L|F 1000 NN nitro :on

O pTtn phonphorun

11 125 IMPM phosphorus
ra 250 IpPra -ihonrhoruo
KO O VM potnnslun
K1 250 rnn potassium

500 o potassium.

*2
nitro~sn won air n mmuron, phosphorus in tho fbn of

suporphoS7hats sad potassium so muriate* of potash.
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Th« ftrtlli—y vor« givca ts par tha doaea, Juat
bofors twneplantint, Other proooduras raaalnart tha m m

aa In tha prarrioue pot aacpariraentoe

Tho oroy vos crown in a fiold in vhioh tomato was groan
prarioualy. In addition to thio9 tho soil which woo sovoroly
in footod with tho pathogon won aproad uniformly to onmiro tha
ooouronoo of tho diooooo in tho fiold. Coil vaa brought to n
vory fine tilth and ploto of oiao 2nwXl .3m, woro nrornrod,
Twontyfiro daya old Doodli-nyo woro trcncrlcntod with n opaoinc
of 50 on* in botvoon rowa and 30 on. In botuoen planto,

~ach plot con iotod of twenty plants.

Tho oxporloont woo laid out in a onlit plot dooiyn
vith oix major troat™ onto and oiyht r/inor tr-atronto and
throo rc lior.tio-o, Tho najor tr* at' onto connintod of uroa,
groundnut aako, noon coho, ylyricidia loavon, noabanoa loavon
end oontrol (no trortnont,;. Tha quantities of di'” 'orcnt
nnondrvmtn rrcro oquatod on t" o bnoin of thodr nitro ™on
aontnmt.n. Thua oaoh p'ant wan roe Iv r nitrogon, phoophorua
and potaoaiura at tho m*:o0 of 100 ray.* 40 cia*f 30 my* por riant
ranpootivalye Tho bnlnnoo *hoa horuo and notnraio roquiro—
nanto woro not by su->r>lyinr? thon throufh oupornhoanhnto and
murinta of rofcnnh, mnpaotivoly. A« In not oxnori antn, in
tha fiald alno, tho or,Tonfa motorinlo worm aipliod two waaka

bafora planting.
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Tbm wincrr trcataonte vert Bordeaux sixturtf
ebcehoat eoapound, atroptomyoin, streptoeyelinev dithane—

Z (3f eaptan» P.M. Spray and control (no treatment)*

Streptomycin and streptoo oline woro niven as foliar
eproy at 1000 rr® (I5*nl» por plant) flvo days after
transplanting. Cthore wore applied to ooil at tho rate
of one litre per plant Juot bofor© tranoplanting. The
plnnto wore obeorvod for dloonao incidoneo.

(1) ~i.ogobi&l..QPtInr.tipn

(a) ®#un.rli» Tho nadiun uaod woo optono—Box~rooo
Afjnr with Rooo iJoncal rrd. ot-'optonyoin (l.artin, 1950).

Doxtroaa 10 c

eptono o5C

Nirotanoiun nonohyJrorron

- horr'hat. o 1c
lInrrnorjiuri nul hr*'o 0.5p
o, T 15
U
Jiotled wator 1000 n? .
oao |3cn,*rdL 1 nnrt, in 30f000 nartn
troptonyair. "nAJr/nl

w'Jtre'~toryoin wra added onlv nt tho time of ~latinc.
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M lululi
Soil Ertraat Anmr (Taylor endLoohhead, 1938)
Soil extract e 1000 al.
HonopotaoOoxzuadlhydrocenphoophato e 0.2 g
Agar A-_ur - 15 ¢

Tho aoil extract woo prsrarod in the foliowine nonnor.
One IdLlograa ooil woo outoolnvod in 1000 al. tmtor in a one
litre flaok at 15 lh« pronouro “or 15 minuton, Doforo nodi—
mentation a onall quantity of calcium sulphate voo oddod to
obtain a cloar filtrnto. Tho olonr ouporAatont liguid was
thon =filtoirod through I7hatnn.n 170, 41 filter ~opor, Tho
wolumo was nnxlo upto 1000 ml. In or-Vr to hooton tho appo—
orcncjo of baotorlal colonioo 1 ce+ flucoGo uao aloo adtlod.
Doforo atorillnetinn, tho -11 wnn ed.'unt d to G.H

(o) Aotlnonr7QQtcD

Glyoorol 10.00 g
Caooin N30 ¢
otnoolun nitrv.to 2.00 a
Hodiun ohlorddo 2.00 ¢
hipotnoniun tnonohjrdroron
orthopJioophato 0.05 (7
Jerroua eulphato 0,01 g
Caloiua oarbonnto 0.20 ¢
Aear Apar 20,00 ¢
Distilled water 1000

The pn of the median woe adjusted to 6,8
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itcrllt petriplatea using a sterile pipett©e The platea
*trc rotated gently in order to set a unlfora spreade The
oonoemod scar medium woe melted and cooled to a temperature

of 48°C and uniform gquantities were poured out to eaoh

petriplato. For ooch croup of raicro-orcaniaras* the dilutions
were plated in triplioatoo. Tho p”~atoo wero kept in room
temperature (20° ¢/« 1°C). Counts of funeral colonieo wero

taken oovon dnyo afto eplating and tho o of bactoria and
aotinorryootco aftor ton dnyo. Tho aolonico of bacteria and
aotinomycotoa ware oountod trith tho holp of Gponoera dark
filold queboo colony counter. Tho rm-ulr.tion of b-otoria wao
©xyrooaod in millionsv whilo t) ono of fun”i oral actinorycoton
voro oxpreoaod in ton thouonndn por /ran of ooil.
@ - ol .nr.oocr™ in

The nodiun clovolo®od b rnrarmilla and Luddonhn*on
(1972) with olinht modiflortiono voro uaod to ooloctivoly

iIsolate fron noil* It cn-niotcd of tve

following oorr:ooltion.

A nnitol 2*5 R
L—+rlutomio acid 1.0 ff
rarrneeium sulphate 0.16*
Tetraeeliua chloride solution 1f~ 3 ml.

J*etal stock solution 0.05 ml.
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(Ni1«1l «to«k solution consisted tho following oosrposndst

Manganese sulphate - 0*616£
Zino sulphate - 0 1.1,C

Ferrous anaeonius sulphate* 0*176%

Cobalt sulphate * 0*0296%
Boric sold - 0*01144%
iotaaeiua iodide - 0*0000128% )

The pIX van adjuetod to 7*2 with KOIl and bufforod with one milll*
litre dlpotassium monohydrocen orthophoophnto (0*0002 M) and

1 ml. of 0*0002 !" monorotasaium dihydro,con orthophosphate*

Before ooil dilutim plating tho following antlbiotica

and fungicide wore alo© added*

Chloronyootin — 5 ¢c/mli
*onl"illin -0 — 1 [*fn]
Oaptan —0 c/ml

The platoo wore Iinoubrvtod mt roora fcompomturo for |If dnyn,

Colonics wore oountod U'uinc aoloiy counter*



RESULTS
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SBODLTS

1) Itmtdmeei* Though tho recruits of tho
experlaent ware not found to bo statletleelly significant, tho
trond indicated that groundnut aako, nogo oalro and ITHK slightly
reduced tho infootion whllo mahuva ooko» rubber oood oalxo,
caohow shell and oil pain oood waoto bavo onhonoed the diaonoo
severity (Tablo 1)* Uhon oooonut pith vwao unod along with rirr*
tho dlooaso vao found to Inorocao, uhorcaa !7'2 alono have

reduced the diaonoo inoidonoo.
11) _Qrulntlon of totnl £ungl« ..bactosdo pad aotlnon.ycQtocn-
Two wooho aftor onondmont, n nirni™ic-nt incronno In tho
population of total fun”~i wan observed In not" treated with
noon cnlro, olu*pa onho, punnnirha cn.ho, oat? duat and cashow oholl
with riMC ovor othorn. Gil aaln aood vaoto with '7'2, ocw duot
with n 2 and enhuvn. ardro, did not inororvoo furmi to tho lovol
of tho OCarilor group, but higher than tho ronrvin'ng troatmonto
and tho unAroatod oontrol (?rblo 2, Ar™andls |), Tho ootiraa-
tion of fungal pojvulot’'on four woo!'*n aft:or anonclront han
revealed that, noon oako anondod poto oontnin a nifnificnntly
highn-- population than all other notn. otn trootad with
elu-pn oakfl, purmakka ontee or now dunt contained population
loco than the above, but prentor than all other treatmontn.

Though the renalning treatments had ntm ifiorntly lower

fungal pomilotlon than the above, all tha treatment* ewoept
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TiBLI 1

Zasldnot of bacterial wilt of toaato la pota amended with
different agricultural and i1ndustrial waste materialse

Treatment gleere;:glt Transformed

iInoldenoe walue
*1 Coconut cake 75.0 60
T9 Cesarxum oake 75.0 60
73 Groundnut oake 50.0 45
T4 Hafrrra oake 93.3 75
T5 Eluppa oake 75.0 60
76 Funnnkka oake 75.0 60
T7 ftubber oake 93.3 75
78 ffeem oake 50.0 45
79 Karottl oako 75.0 60
T10 HIK 50.0 45
711 Saw duat 75.0 60
T12 Canhou oholl 93.3 75
T13 Cooonut pith 75.0 60
714 Ol palra aaod wnoto 93.3 75
715 Line duat @& 'J K 93.3 75
716 Caahev eholl ¢ I ¥ 93.3 75
717 Cooonut pith + Il K 93.3 75
710 Ol pain oeod wnoto + rii,: 75.0 60
719 Control 75.0 60

43 . n
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TABU 2

lopulatlon of total fungi* bacteria and actinomyoetee in aoil

collected froa pota of different agricultural and industrial
wants M aterials.

(Square root transfornatins)

Fungi Baotsxda Aotinomyoetes
Treatment in tan thou- in millions in tan thouea-
sands nds
1« 2% 2% 1* 2%
1. Coconut ooke 6.00 5.70 4.43 5.10 2.20 2.53
2. Jesamum cake 5.50 5.06 5.96 6.03 2.06 2.33
3. Groundnut oako 5.96 7.63 3.60 4.20 1.60 1.90
4. l.ohU7G oGiro C.26 5.83 5.46 6.90 2.03 2.66
5. L.lu; pa oaks 9.30 9.63 4.36 4.30 2.20 1.70
6. unnnk.':q oako 3.70 9.23 4.36 5.70 2.33 2.43
7. rrubbor ooke 5.66 5.70 4.76 5.16 2.33 1.30
3. iloon crdito 10.03 11.03 4.20 4.70 1.60 1.90
9. Inrotti anke 5.36 5.02 4.70 4*n3 1.90 2.33
10. li-F 5.30 5.90 4.63 5.63 2.10 2.16
11 . Jaw dust 3.53 3.90 4.63 4.43 1.90 2.33
12. Cojohow nhell 5.60 5,P0 4.20 4.73 1.36 2.20
13. Coconut pith 5.73 6.30 4.26 3.30 1.60 1.30
14. Oil naln aood
waste 6.67 6.76 4.23 4 "3 1.90 2.53
15. r.nv dunt ¢ z4iC 6.63 6.30 4.13 4.473 2.16 1.90
16. Cnshow oholltlL K 7.60 3.03 2.46 4.46 2.26 2.66
17. Coconut pithtrii K 5.00 5.10 4.10 4.03 2.06 1.50
13. Oil palm seed
waste ¢ T 3.46 3.63 4.46 5.33 1.60 1.70
19. Control 3.46 3.30 5.03 3.06 2.06 1.90
2.60 1.05 1.24 1.24 0.49 0.62
°*d,(0.05)
1* - Two wanks after amendments
2* - Four weeks after amendment*



ell pole eeed veete plus NTK had elgnlifieantly higher

population than untreated control*

droundnut oake and oonhew shell with TITTX hare
esignl-ficcntly reduced the population of bacteria two
weeka after onondnont* But* after four woeko the bacterial
population ha© significantly incroaaod in all tho treatments
except In poto containing cooonut pith alone or Iin combine*
tion with II, X and in groundnut oako. Among thoae treatmenta
whioh inoroaood bacterial population, roto of sooacrun,
nahuvo, and punnalika aakoa had oigr.ific.antly highor nunbor

than othora,

\ftor two wooko tho go-ulatien of aotinonycotoa did
not -1i™Mfor froa tho unt*-or.tc<3 oontrol Iin nont of tho
trootnontn. In votn treated with onnhou nhell ~owdor,

a aignifi vant roductio™ in tho po~uV-tion of actinongaoton
vna obcorvod. At tho ontl 0° four wookn, oigni'loant
iIncronno in tho opu.l-.tlon of netinomgeoton wan oboorrod in

gotn trootoci trJ.th mahuvr onhot onrhci; nholl wit!1'J I“, oil

palm aoo"l waa'.a nnd cooonut oako.

i111) 7ho rolationohiP botwo n dinnpneiroldenoo nndpopu-

lation of microfloral-

The relationship between dinoonc>incidence andthe
population of totr»l fungi w>o0f noprtivs thni™hf 1

wr; not signifleant.(Table 3)
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cV Oo

Two veoks aftor onondmont

Four wooko after omendnont

I'F —
D3 —
DA (11

I'D —

TABLE 3

se inoidoncc, total ronulation of fungi

aotinonycotooe

PRR PR —
1)3 DA FB

-0.32 C.07 0.15 0.04
-0.25 0.02 0.1*1 0.03

Between dioonsc inciionco and fan”™l

Between dlocrno ircidonee and beetaria

FA

0.11

0.12

Between dioon.ee inoidonco and netinooyewteo

Dotwoon ftm~f and bacteria

FA — Bott;ocn Fun”i end actinonycctos »

3A — Dotwoon booteirln and nctinenyeotoe.

BA

0.41

0.44
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Significant reduction in the disease incidence was
observed in pots trontod vith neem, cly**lcidia nnd sesbonee
leaves onong the three leant disease ineidonco van observe d
iIn rots oontainin”™ noom leaves. (Table 4« Ap'ondisc I1)

11) ouulntion of totrl fun/ri. bnotoria and aotlnoayootOB

*lotin# of soil fron difforont poto two voodo aftor
anondront 9 has rovoalad that in nil tho trontranto tho
population of total fun"! hno Inoroc£iod. r‘artinrom population
vno rooordod in noiln troatod with ooobnnon or noc*n Isnvoo.

Tour uooko nftor nnondrcat cloo all trontrontn oipni—
flanntly onhmond tho ”“un~rvl population ovnr that of un—
trontod control. Tho npjtin™n funnal po-ulntirm a~t = four
weeka wao obao.rvod in ~otn treat d with nonbanon lenV' n.
Neon lon.vuo anondod rotn rocordo'l conoidornbly loon popu-
lation tlim tho above, but Ilii-~or than th~t of pli.-riaidia
or -onpanla lonvc' e« add;' nirnu nnondod rotn uoM hnvinn

the leant 'or-ulntlm ononr: al? tho trontrontn.

An In tho opoo of f'unri« baotorin.l population oloo
Increased oonoiiorrsbly two wnohn nftop nrondr.ont. otn
enendod with noon Icnvon hnd tho mojxinura porulntion. In all
other tro™t”™ entrif tho por.ulntion of bnotorln woo nipnifioantly
leaa thnn the above. At the end of fourth weak also*

elnnlilfionnt reduction Iin the total bacterial populntion hne
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sabu 4

Zaoldnot of baotorlal wilt and population of fungi, bacteria
and actlnooqroates In pots amended with different green leaves

Treatment

Qlyrloldla
leares

Pon™anla
leaves

ITeem
leaves

raddy

straw

OesbonoQ
leaves

Control

C,D'(.05)

and paddy straw?*
(Transformed data)

fOroent Fvm/ri Baotorla

dloeaoe In ten tho* IN In ten tho*
Inoidenoe usnndn millions usfinds

1* 2% 1* 2* 1= 2x

30.00 5.12 5.92 5.14 6.90 o 20 2 .30
60.00 4.05 6.05 4.03 6.02 1.31 1.91
15.00 7.27 0.25 6.29 B.Q5 2.29 2.30
%0 .00 1.79 5.12 4,95 4.71 1.71 1.no
30.00 7.43 9.00 5.04 6.42 2.17 2.13
90.00 4.19 4.01 4.03 4.19 1.70 1.51
42.10 0.42 0.61 0.69 0.72 0.47 0.51

1* - Two woolro nftor anonVont

2* — rout* wooho aftor nnon.'nenti
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been noticed in those amended with paddy etraw. But all
ethers significantly increased bacteria* Fota receiving news
leaves had the highest population of baoterla* Tlext in order

vaa pots receiving glyrioidia or eesbanea leaves.

In general* the aotlnomyoetee population was found to Dbe
stimulated by application of different green manures. However*
the increase was significant with roopeot to glyrloldia and
neem leavoo (both aftor two and four weeks after amendment)

and with seobonoa leavoo (only aftor four wocko of amendment).

111) The rolatimohip botwo n diooaoo Inoidonpe, and_microbial

population

Tho correlation oooffioiento worked out botwoon dit5on.no
Intensity, -nopulntioj of fungi* bacteria and notinonyceteo havo
shown that all of thon aro nogativo and oignifiennt. (Table 5)
Tho fact that diooaoo ir.oidoroo and ponulntion of funHL,
disoaoo and baotoria and dlooo.no and actinonyootoa aro oigni-
fleant and no -ative indiar.to that oanrophytie mioroflora
existing in tho ooil ox rciao a i™rofound Influence on tho

severity of thin diooano.

I11. Effect of m
1) Diceago, AnoliLiinsfi

Among the differont oombjnations of II* V and H only the
main effeats due to nitro en influence the dineaoo incidence.
(Table df Appendix 111). The trond indicates that* as the
level of nitrogen increases there is a corresponding decrease

In the Intensity of the disease. However* only the higher



TABLB 5

Correlation oooffiolonto botvoon dioonoo incidor.co and total ronulnticn of fungi, baetoda
and notinonycetcn.

—— - i

PR
3 @ DA FB FA BA
___________ -
Two wooka aftor amandnont -0.32" < * -0.97* 0.59 0.68 O.W*
Four woeke after omondront -0.94* —0.93° -0.99* 0.77 0.73 0.92»
* —3zxenifio_ant at 5T level.

DF — Between diooncc and fun/-i

DB — Botvoon dioonac an-l bacteria

DA — Sotuccn dlooaao an™ actincnycotoo
I'B - Botvoon funri and bactor!a

FA — Botvoon funyl and aotinoayootoa

BA — Botwe©n baotordQ and actincnycetos.
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*ABXB ©

Z1ond«Mt of booterial vilt and population of total fungi™
bacteria and acrtlnooyeetoB 1n poto aatadad with mada<* nutrienta*

(Transformed data)

Pproont P——.
reataent ?r:f)(lec?esr?oo In ton tho- in In ten tho*
usands nllllona ueonds

1* 2* 1* 2% 1* 2%

30 (0 ppn) 63.33 3.93 4.15 3.35 3.95 1.98 221
n1 (500 ppn) 50,00 4.13 4.41 4.14 463 2,10 2.14
no (1000 rpa) 33.33 4.20 4.59 3.96 430 2.00 2.16
o (0 ip®) 61,66 4.04 4.33 3.71 4.39 2.02 2.14
pq (125 p.m) 45.00 4.04 4.39 3.57 4.14 2.12 2.~2
xo (250 pro) 45.00 4.24 4.42 3.06 4.37 1.94 212
xg (0 pm) 59.33 3.92 431 351 4.23 2.14 2.20
>1 (250 rm) 45.00 414 4.41 395 451 191 2.16
+o (500 Pin) 49,33 4.20 4.42 3.79 4.13 2.04 2.15
C#D#(.05) 16.90 0.27 ©.> 0.20 0.36 0.30 0.11

1* - Two voeko oftor anencfriont

2*

Four

wooko oftor nnondnant.
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Im | oOf nitrogen (1000 pm) had a statistically significant
effect on disease incidence. Zn the oase of 7 and K nutri-
tiont pots receiving P and K shoved slight wd non-signifi-
cant difference In disease Iintonoity than those rooeiving
no phosphorus and potassium.

11) Soto3> oorulc-tion of funrd. bagtorin and notino»oroetas

Population of total fun;?! vao found to bo stimulated
by application of 1000 ppm nitrogen while bnctoria, vero
found to bo oticrulatcd both at lowor (500 --m) and highor
1,1000 pm) lovolo of nitrogen (after t\ro trooko) whereas
bacterial pormlation van found to bo otimulatod only at
500 pro four wooka after mrondw.onte Tho populr-tior of
actinomyootoo woo not influonood by nitro -on a’ plication.
The other tun olamcnto vie. photr horuo and potasnivm ohotrod
only Tory littlo influcnao on the oh™n-'O In the ~>or\*lr.tion
of mloroflora in tho noil, /ftor* two woe’en nnondnont
both tho lovola of potannlun havo increased bacterial regu-

lation ulilo tho hi.elior lovol alone hen #noropnoil fungal

population.

Tho correlation ooefflaiontn botwocn dloenne i oi "once and
fungi vare negatiTre and nir*nifinonte (Table 7) This indicator*
that the population of total funri Iin noil Iinfluence tho

severity of diaoaoa.



Correlation oooffiolonto botvoon diooaoc Incidonco total i1>ornletion of fang!,

Tvo voeka aftor amondnont

Four veeko after omandnant

TAAB 7

actinocyooton.

DP 1)3 DA

-0.91a -0 ¢ 27 0.32

-0.39* -0.31 C.27
*—'"irmificmt at 5? level

DF *1 oon
DB — Botvoon
DA — Between
FB — Botweosi
FA — Bott/ron

DA — Botvoon

dioonno end ftmri,

dinoano rad bactoria

dlocaec -m& nctincnycotco
end bacteria

funci and nctinor-yectcr

bacteria and actinonycetoo

rs

0.42

0.45

bactorla
FA BA
-0.41 -0.59
-0.47 -0.67*



The Min effect* of or*onlo aaendnente on disease
Ir.eldenoe and population of Jx wrtlnwftkearua« total fun”I9

bactria and aetinomyoeteo aro preoentod. (Table 8, Appendix V)

1) Pieecoo iIncident?a

Significant reduction in dioonoe incidence wao oboosnred
In all emended ploto over una”™endod control exaent with
glyrloldIn loavoo after two weoko of cur.ondmont. The least
per oont of wilting uno notiood aftor four wooka In plots
orondotl with noera onlro, uroc, or groundnut cake. Tho nurabcr
of planto viltod in loto nr.ondod with coc.banoa lenvoa or
gl ricidia lenvoo wra plan ai(rnifie ntlv loro them tho
oontrol* I'ouovor, noro nurbcr of plantn woro wilted In plotn

cuncnhnded with lonven tlra thono of urea or oil cator.

All tho ohonioaln triorl, roduood tho incidence of
dioeaoo oi-nifio-.ntly. (Tnblo 9, " or. ir v). Anon- *>en
elotn oirrrcd with otrortonyoin rr.d ntro tocyclir.o had tho
leant nunb-~r wiltod nlanir. Thin \nn 7~ollouo' by rlota
drenched with ohoohunt oorr-ouRd ox' 'tor™orux rnirrtupo. Xn
nlotn d-onerod wit.) dltlnne r:-7n or cnytnn nine, tho dinean®
Incidence won low, ovonthnu *h not to thn ortont of the
enrlior trentron’n. I-hnr nu-b r of rinntn wna found to Dbe
wilted in plot* drenched with F.n. oprry. Xt wen obnerfod
thot tho ooaMnf'tlan of urna, groundnut os’ o, or noon coke with

otreptowyein wan quite effective In reducing the wilt
Inoldenoe* Cither oomblriati na auoh m thono between uren»

xrouTsdawt onka or nee* cake with atrertoeyeline alee



Treatment

Uroa

Groundnut

Hook oako

GITrloldio
loor—

Soobonoa
Imtoo

Cont

1*- Too vooko after eaondnont
3* -

«fftota of orgaale cusondconto on diooooo
fungi|] bactorla and actinonycotoc#

oako

rol

oxB*(.05)

v total

22 .60

23.89

21_.56

30.12

29.59

34.79

4.59

Foroont dloeaoo
Inoidonee

3*

25.72

27.27

24.87

32.42

31.96

43.20

2.76

TAILU 8

in rd1llone

1* 2« I*

4.90 4.39 4.29
4.76 4.37 4.23
4.71 4.32 4.19
5.03 4.30 4.47
5.42 5.31 5.11
6.99 6.96 6.90
0.14 0.18 O0.1R

2% _

Fungi

iIn ton thou—
nrrnrin

l1e

5.00

4.94

4.30

4.54

3.03

0.19

2*

4.39

5.30

5.70

4.81

5.09

4.01

0.23

o

4.91

6.14

6.15

5.25

5.94

3.97

0.26

inoidonoa and population of

f~ nunfo i mmd

Bacteria
in nllliona

4.75

4.96

4.51

4.54

3.13

0.12

Four vooko rvlt-'r nnendr.ont.

O1X vooko after onondrcnt.

2*

5.22 5.42

5.34 5.53

5.53

5.06

5.16

3.58

0.19

S5.72

5.24

5.37

3.86

0.19

Aot:
In taa

1*

.06 1
27 1.
30 1.
34 1
29 1
.03 1.
216 0

tfirn—
2*

34 1
68 1
69 1
55 1
/8 1.
20 1.
.13 O.

41

.69

.99

.65

76

12
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Ktla effecte of oheinlcfilo on diDocno incidezaco end po-mliction of :oaudoetmM

total fund* beotorio, and actiaomyootoo. (Tranefeu —d data
leroont dleeaoo IfifiaaflBgnBB lunrrl jJaetoria Aetl
Treataent Inaldenco pal ciigpgsrun in tea in In ten
In nillionn thouDondo cclLlllcno th fle— fli
1* 2* I* 1* 2* I* 1« 2E 3 1* 2* I* 1« 2% 3*
Dordeftuz
mlzture 0 20.76 24.60 515 4.31 4.4: 4."2 4.77 9.05 4.37 4.76 4.97 1.11 1.45 1.49
Cheehunt
compound O 21.24 24.13 5.05 455 .33 4.57 4.33 5.19 4.15 4.57 4.79 1.09 1.30 1.36
Streptonyoin O 14.46 17.93 5.09 4.32 4.05 4.13 e|.or 4.3 4.01 4.39 4.61 1.04 1.18 1.29
Strepto—
cyoline O 16.39 19.69 5.02 4.36 4.09 4.12 4.37 4.77 4.22 4.71 4.07 1.09 1.39 1.44
Dithane Z-78 0 29.44 31.92 5.34 5.16 4.94 4.40 6.93 5.35 4.46 492 519 1.20 1.55 1.45
Captan O 31.33 33.98 5.53 5.44 5.20 4.46 5.04 5.44 455 5.12 5.72 1.30 1.62 1.59
F.M. opray O 35.31 37.96 5.50 5.64 546 4.69 5.23 563 4.70 5.40 566 1.42 1.78 1.69
Control O 47.25 57.03 5.65 6.09 6.35 4.72 5.90 631 4.31 591 6.08 1.47 2.05 1.90
°*D -(.05) 2.0 2.65 0.15 0.19 0.17 0.21 0.30 0.35 0.14 0.20 0.17 0.12 0.09 0.13
1* - Two weeko after arondront. 2* - Four voolro nftor cnend-ont. 3* - 71* weeVo after

eeendeont*
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eiirltd some Influence la reduelng wilt 1 noldonce. 'Teem

eeke end Bordeaux mixture or oheohunt compound also reduced
the wilt Ineldonoe considerably.

11} Population of 1

A significant roluetlon In the population of

woa oboorvod In all the amended plots.
(Table Ot Appendix IV). Amonc then rloto nmondod with noem
or c”oundr.ut coke oontainod tho leant number of tho
or*nnima. Thia wan cloaoly followod by nlota nmondod with
uroc or glyricidea lonrroa. lot arondod with ooobonoa
loavoa oontainod higher ronulatir:-: of tho bacteria than
tho onrllor rion'lonod onon, but nimi ~icnntly lorn than

untrontod control.

Tho p.: /~lio.- tlon on ohonlc-In "on nIimifla-mtlr
reduced tho vorulntion of tho b>-otoriun. Anonr tho
different ahonlor.In atro-tor-ycin and ntro”~tooyolino had
the loont pomxlp.tion. ?N.n unn "bl!'owod by ohonhunt
ooffr otmd and -iordonux nlrtviro . loto dranohod with
dithano £+* oontainod tho bn.ctorin Oim ““~lrnntly leap thrm
tho o of oantr.n, whllo In. tor had olm ~ipm tly lonn
popul'tl* n of tho bn.otnria than plotn treated with

/7.H. ojrny o”nent at thp tino af rimt'nr whoraln canton

/1l t array did not differ olrr'ifle~ntly than the control.
Tho i1orulatlon of Bolnnnoanrum In tho v arlene
treatment eomblnatlo o wan aloe compared. It wan found thnt

the combination of noem cntee and otrontomycin van i*ont

effeetlww In reducing the bacterium* Thin won followed by
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plots of treatment combination of urea and streptomycin

Or groundnut cake end atroptomyein.

A Tory crest stimulation of the total fungal popu-
lation was oboezved In amended plots. Poxlmum pooulation
woo noticed in plota amondod with groundnut oalre or noeci
oake. Thlo woo followed by plots cnondod with eeobnnoG
lcgvod. Jlots anondod with clyricidia loavon oontainod

creator population than thono nrended with urea.

A oicnificont r duotion in tho funrml cor\:lr.tion
waa observed in rlote trontod with ono or otJior of tho
ohonionlo tried. I’cisirrun roduotion in 'hn™nl “o™nintion
wan obnorvod In thc”™o -lofco nprr.yod with otro-'to-'cin or
otrOT'tocyolino » v?hio wnn followed by "lotn dronehod with
ohonhunt con; ounrl or *ordenur: nirrturo, ‘'tovovor, durinr
fint oboorvntion ehonhunt ocrr ound did not rorlueo tho
funcol topulction. lotn Jronaho'l with dithrne 7—+3*
oaptan or F.n. aprr.y had hirho** funcal ™W»Ulation than tho
ab«wot but uo™o olcnifiorntly lone than tho rnntrole Tho
only exception wvn notiood ilurtnr t?2r> "imt obnerv~tden

when J.!'e oprny did not roduoo tho ‘®unry* copulation.

Tho effect of Intornotion hotwomi amnndr-ontn and
ohenionle wso not significant for the population of total

fungi In soil, exoept at tho time of rlanting.

Aa in the onso of funfd( bsoteria nn also found to be

stimulated significantly in the amended riots. Pawimum
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total boot*rial population was notioad In plots a— ndad
with no— oako* This van followed by thoso amended with
groundnut oako. Plota anendod with urea or aoobonoa
leavoe wore hawing loss bootarial population than tho
above» but significantly creator them thoaa amended with

glyricidia leaves or the unamended oontrol plots.

A oirmifleant reduction in tho total bacterial
population woo oboorvocl in all the plots treated with
cfaeciicnlo. Tho only esoo.rtlon wao in the caoe of
F.’J. spray during firot obaervntio < Tho lowest
population wan noticed in plotrj treated with otrortonyoln.
Thio wan closely followod by thono of eherahunt compound.
Thoro wao no atanviatical di“fo onoo botween the population
of bactoria in plotn trontnd with ohonbunt corround ond
Btro tooyollno. lotn tro”~to'l with '®morlenuar mixture wao
hnvinff hichar -or.ulrvfclon tb.nr- tho-o o ntro”toryclimo
treated -~»lotn. lota treated :ri *h ilthr.no r£7r- contained

hirrhor bacterial :orulntlo™ than tho abo ** nontl od

troatnonto but loan than or.~t nf 1. n-rny or \intwort'd
control. Tho bnotorin3 onulrtio’ di“™orod nirni fi
anonr’ plotn trontod with o™ntan and ''‘M. opray. nho nloto

treated with o”~ton wor hnvinr airnltimntly loos ponuln—

tio" than tho o plotn treated with r.P.. nnray.

The effeot of Iinteraction between amendments and

obemla*~In was not nltfnifiannt for bnotrrinl norulntion.

The population of aotinonyeeten was found to be

inoreased elgnlfioantl™ Iin all the amended rlote than in
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ths unamended oontrol* Butv in the oana *>f urea amended
e0ilf after two veeka, the increase vae alight and bob*
significant* Among the different treatments 9 not cruoh
difference woe observed Iin stimulating the ootinamyoeteat
exoept that the otlaulatlon offered by urea was of a lover

magnitude than the root of the trontnwmto*

Tha application of chomieeln wna found to reduce the
population of aotinoraycotoa oiynifienntlye The only
exooption who INn tho acme of oprny dur'ng first
obaorration# Mnxinua inhi ition vao noticed in nlots onrnyod
with otroptonycine This wao followed by nlota of choohunt

oonr ountl or O’:roptooyolinaes Torrt iorder of marit woo

TF
jor.loc.us nixturo, Thi!!'n uae ~ollovo by ~lo*-n r COiﬂy
dithnno 70» lots containing c-pton ho.d ’'moruln.tion of

notinonyooton lane than tho rxbovo but m r than thono

receiving I'.. orrny,

fho a~foot of combination o noon-'ner'tn rmd ohomienlo

von not aignifia“nt for tho rorulntiov of rotinoayncton.

vi) holatI'mnhlr betwoon dinnrvp iIncidence. tho nn.thocon

tren- ponitivo normal"More exist between the neverity
of dloop.nn Incidence end the population dynnenicn of *be

pathogen end between tho different morhom of soil mioroflore

(Tnblo 10)«
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TADLP 10

Correlation oooffiolento botwoen dlDonoo inoidonco, po-nilntio® of the nathoreaa* total fnj.1

baotorla and aotinonycotoo

DP Dr DD DA - I a F3
Two vaolce aftor
amendment 0.7S* 0.27 0.31 0.32 -0.17 -0.15 0.04 C.B5*
Four veeke
after amendment 0.09* 0.25 0.23 0.37 -0.11 -0.11 Oe¢ (N 0.90*
|
* — Hbgnl file-.nt r.t 5 rorcont lcrrol.

DP— Botvrocn dioenre incidence and pctbo 'os
DI~ Dotwoon t'ijocr.o0 ncidonco r.ncl Furvrl

DD— Dotu”“cn dinoaco 2acidonce and brjctcrla
DA— Betvocn dlocr.~o Accidence* an" cxctlnocycc
FF— Dott/oon pntho -on and fun/rl

PB— Botwoon ratho -or and bnotcHLa

PA— Botuacn potho£*QTi and actin'nycctes

F3— Botucon fun£*i and bacteria

FA— Between fun.pl cm.l ootinonycoton

DA— Dotwoon bactoric and act! nr-ripee *oe.

FA

0.89*

0.87*

BA

0.79*

0.91~*



DISCUSSION
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dxberosion

PandoaonflB gftflrrMTTAT (S.F.Smith) 3.F. Smith Is on«
of the most important plant pathogenic bacterium* Tho
dlaocoasesoauoed by the bacterium are widespread in India and
elsewhere* More than two hundrod spooles of different
plants are found to be attaokod by this pathopon. Among?
them* the baotcrlal wilts of tomato* brinjal* tobacco?*
chillioo and brown rot of potato aro quite common and
serious In our oountry. Tho bact:ria aro short rods*
monourine 1.5 z 0. 5/iin also. Thoy aro cotilo by moans of

& single polar fla 'ollun and ~ram negative Iin reaction.

|/urir.n tho pnot* a number of nntibiotico and othor
Gheoio' Id havo boon triod #r. tho control of bacterial
wil'-n. ~lut* the rooulto achlovod are far fron ontinfactlon.
The wilt oatho’or.o aro ~onorally ooil-bcmo in origin and
tkorcforo, to a ~r*at ostunt, tho novnrity o" tho-io
dicon oo will larraly dopontl u;ni tho inocullin lo ola

pro 'ont In soils at a particular tino.

Tho utility of various cr n.nic nntorinln In riant
disen.no control by biolorrioal moana in found to be nro—
mlsinc in ar/oml ooil-bomo diooanoa emioed by funpi and
neontodea, (Johnnon, 19991 19721 19d3] Noinko, 1962).
Barrett (19<59) defined biological control ao "any
condition under which or practice whoroby survival or
activity of a pathoron is rcduood* through the arrency

ef any living or/ronism (exoept man himself)*
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with the result that, there la reduction In the incidence
of tha distase caused by tho pathogen”, Thlo eonalote of a
group of methods, designed in full aooordonoo with tho
eeologleal prinolploo that tho eoll population at any tine
w ill bo determined by habitat conditions and that the
populationt therefore* can bo okonged in any deoirod
dlreotlon by making an appropriate ohanga In aoll oondition,
ouoh an organic nnondnontoe Tho ooncept of biological
oontrol la thuo mainly baaod on tho accrumption tlict
cultable raodific-.tlona in noil condition can otinulato

the activity of ouoh ooil microbial population that may

bo antagoniatio to a given patho”™n.

.rooont investigation uoing vnric.-.n induotrial and
agricultural organic wanta mat rialn an toola of biological
oontrol» rovonlofl th”~t oor.o tho rotor* r.In wor*o not
oubetantially of ootivc 1i-' chocking the inaa.no, "ho
dograo of dlnoano au ’i1*o nio”™ oboagved In rotn ar.onclod with
groundnut or noon oako or i ninno wan rfight pn-2 non-
Oigniflo'nt, hinilnr failure In tha control of ooil—-borne
dinonno of fungal origin hnn boon obn rvod in tho pant rvino.
(iITauraVf 1970] Hajan* 1971)# It han boon postulated that
the arsendnanto we-o not unoful In dinoano control whoroin

the Initial pathogen population wan high and tho rtioensjo

T ; .
ooourod immediately aft r anorvimont*

Tho euprrannion or ntimulatlon of coil-borne riant

pathogenic fungi by organic anondrente in eoll hne boon
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diMtatNd 1n many roean* reviews (Park, 196JJ Stoveri 19621
Patrick and Touaooun, 1965)= Singh and Pondey (1967) notleed
that the i1nhibitory and stimulatory effects of various oll*
oekee depend upon factors ouoh as ohemloal nature» quality
and quantity of oil coke, degree Of deooapooltion and
fluctuations in soil pH. Thooo workero hare observed higher
population of TYfflJ3M aphnnidorrpatum in soil anondod vith
ol l-cakoo* tho inoroaao being gonorally proportional to the
quantity of tho cnlco. Tho failuro in the prooont investi-
gation that tho oil calces dirl not satiofaotorily oontrol
tho wilt diooneo can bo attributed to tho nforooaid ronoono.
Groon manuring io0 a conventional practice whoToby
groon planto nro ploughed Iinto ooil to rot and to provide
nutrionta for tho auooooding crop, Thono rantcrinln undergo
tho rrooooo of decomposition and bring ab”ut, rhyoicclf
ohoniaal and nioroblal changes in nioroaiton whoro raioro-
flora and fauna al®© activo. 'looults of the p"pof,nt IN*0o—
attention indioato that groon lonvon of noomt rAyricidin?*
and aoobonon au nroasad tho oovority of wilt diooaoe. It
le woll kr.own that orgnnio natorinla iIn undoeorraoocd fo~ra*
when introduced into ooil inf uonoo the survival and growth
of pathogen in solil. Tho foot thnt tho ou”presnion of the
dlseone in poto ourplied with rongnmla loaves or pa”™dy straw
was slight and nrnslgnifionntv ran" be attributed to the
differenee in tholr nutrient vnlue or the dlfferenoon iIn
their decomposition products. Tyner(l940) noticed thnt

wheatt barley and oat stsaw have reduoed tho severity of
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dil»— m i la «<h«at eaueed by AESHIblA a

iInNtlT— 004 ~ftrig SBlaSZM* Ciallar
M «11lf b«70 been reported by Zommedhal and Young (1956)

la oontrolling diseases of potato caused by ttM-anoeaiiln

hol pw-l ortd Puaariuin spp. Cinch and Pandoy (1967?) oboorrod
that a ro uotion In the population of a funcal pathocon
(«rthium n.-hrunldorcmtan) hno ooaurod In soil ononded vith
neon end othor croon leavoo. Daau Choudhury (1977)
obtained partial control of eomraon ooab of potato oauood by

cNtro-tocLveoD ooablop by oryonlc aoil cnondnontr«

Tho ootin»ntion of total nieroflora (funyl, bacteria
and aotinoryootoD) under tho various orranic nrdndnonto
hno ohotm that earirophytoa arc croatly ntirralatod. Anonp
then tho ntlmuluo ohoi/rz by fun-i wan rroator than tho othora-
,,ntriolc and Tounnon(l 925) » '"Tuber and rtaon (1770), and
Lindomnn (1970) iwvo oohtrohonnivoly roviowod the in™“luonco
of dooonpooitioa produeto of or-nnio nottor. "Ntnnelaen
(1946) ouccootod that addition of orcanic nntt r to noil
mi; proao root i1Intho~onn# ITnknnood (964) observed that
jrroundnut orJdco onhnncod tho rro-.rth of anil or™'nione
antnronistlo to pigeon poo wilt or *ninn, “~unarlun
Qlxr 7 * WWB- j'hannn (1970) nwl Finnan (1971) obtained
Inoron'io In population of noil mioroflorn by addition of
oll>»enkes« Kormh and Hhinte (196n) roported that the
quantity of oarban-di-oicide enrolved fron soil treated with

nen*«dlble aedcen won more than fire to tight t'raes that ef
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aatm tcd! thovine that these oll<kKsokea have inereaoed the

mlenUel activity of soil*

The observation in the present investigation that
hisheet stimulation ooeurjc&d with record to fungal population
le in aeroemont with the observations mode by covom | workora
InN the pest (KrJLoy and Burkholder«l1 959f lapavicaa Bri»
19621 dnith and Ashworth, 1965b Honnis nl.. 1967)*

Reddl end Rao (1965) and Dianna (1970) obaorvod that either
inorease or dooroaao of funcal population nay ooour donor;-ins
upon tho typo of arondoont.

Clark (1939), Abd-ni-I?nlok fit &1. (1961), 'epQviaao(1963) e
Atilth and Asfcuorth (1965), -aAdi and so (1965) nnd ronnin jjt nl.
(1967) havo obaorvol inercaaod baotorinl r-opulntion nftor
acondcont of Of.il ult*>. 'I ~o0.'on!: or.fwio nntcr*.rXs* Tho
finding of tho above uor*lin gu ">ortocl by t' o "mro,*ceit work.

As in tho or. o of "nc'orin, ntin latlon Iin f o ®®"ulntio'" of
aotlnonycotoa haa r.lno b:or obnorvad following or r.nio
ar.endr.ent (Unvj; and n r.vicoo, 1960; nr-rvlr.no jag fli», 1969;

IHtaholX and Alorrnndor, 1962: inith and Anhvorth, 1765;

donnls jai al.. 19671 Ihnnrn, 1979).

Anrrett (1956) lino ouryootrd that tho ra©nborrn of tho ourrar
fun”~i uno nlmnlo OT.pnio aonnodndn for food and rvro ndnntod to

utilise tho food nu-r>3y ahead of their ooranotitoree Fonbere

of this croup crov vary rapidly, i -edirtoly aftor addition of
euoh eubotaneoo to soil and thun their population 000 py e
dominant position in the eoologloal euooeoeion, Thie explains

eehe creator etimiIntlrm of funr-al flora than bnotnria or

setlnonyaetne-
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In a separate pot culture trial of oseessing tho disease
sorority and population of total saprophytes tinder different
levels of aajor plant nutrientsv nitrogen tod found to
possess a stronger influence than phosphorus enf. potaa”iurs.
According to the report of north Carolina Agricultural
Zhrporlmont Station (Anone, 1943), the wilt disease of
tobaeoo caused by lgaudnmnnaa tabaoina woe reduced with
Increasing levels of nitro on. Il on (1950) obsorvod thr.t
a high closo of nitro pn abovo optinrun for plant grotrth
ourprooaod wilt incidonco in tobacco and tonato, f>onuoira
(1950) has recorded a high doroo of oontrol of bnetorial
wilt (noko diocaoo of banana) b, ap-liortio- of utob to soil,
lumrr (1970) rococ. ondod tho a::lie t;lon of uroa at tho rate
of tho .sand jounds por aero an a control ncnDuro against
brown rot of potato caused by nouc.onongn pelrrmcoamn.

Van dor ool (1940), "marrott (1949; 1936) and
l[iubor ot aj.«, (1960) havo noticed that nitro "on fertilisation
controls aartnin ooil-b mo dinoanen duo to tho reduction ir.
pathogen population, which may oithor bo duo to the direct
torJdLcity of tho ohomiooln to tho uathogon or by favouring
indirjotly soil nioroflora antagonistic to tho r>athogon,
Agnihotri end Voartaja (1977) worbing on tho root rot of
wheat hove obsorvod the formation of nitrite during nitrogen
transformations. The low oonoentratlon rend its mrid
oridot’on into non-tojrio nitrate night hnve helrod in select-

ively killing the pathogen, without affecting plant roots.
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Sajan wad Singh (1974) also have suggested that the ebort may
ha ., 3loablev at leant In part., In the .s.. Of post ntrgtat

damping-off of tomato caucod by lythimn athanlI~ffmfm -

laeroaoed *emulation of oaprophytoo loading to Ineroaeed
antlblotis or competition following fortilioor application 1is
widely known (Kaufman, 19631 Kaufman and Villiams, 19641
Oadaoivan, 1965)* Thankam (1949) notiood that application of
ammonium sulphate and oodiun nitrato to soil haa r oultod In
renarka lo ohejn™oo0 in population of aoil nioroflora, FHindan
(1971 ) obtained oharp and aonaiatont inorocoo in tho popula-
tion of total fungi and bacteria In rota rocoivinr 60 rpci
nitrogen. Tho pTonont uorh in In full oun-ort of tho abovo
contionod worko aa tho iInoror-na in total fungit bacteria and
aotinonycoton wan highly niz-nifio- nte In addition to tho
abovo Inoroaood riant grow>3 hio to Mrhrr amount o° plant
nut lento roooivad nay aompannni.a tho darn 'o duo to tho
diaoaao to oono o”‘":ont, ‘'urtkor, tho a”rllc ticn of
fortilicoro my brin ; about r.n itaorunnc in hont reeiotanoo
alnoe Thuo, It can bo noan that tho nueoonn no’~ioc-od nay bo
a combination of tho nutriontn boing dir otly toxio to
pntuogon, stinvulate oortain onooifio noil mioroflorn,
help in Ir oroaaod oro?l growth and rondor nroat.or rorintance
against tho dlooano.

Antibiotics aro tho moot eotont OyofmMIO nronta Of
baotorlal plant disonno control. Tho utility of nntibiotleo
In tho control of bacterial dinenone of foliar nature has been
found to be wery pronining. however, manv work re have

felled to aet a eatiofaotory control in bacterial flineaees of
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eo0ll*b«m « Bfttvrt by ueing different antibiotics.

Under the present investigation, an attsept was sad*
for an integrated method of oontrol through oheoioal
and biological nenas* The basis for the above was that
the suoceso achieved through ohecioal means as well as
through biological means as evidenced by some of tho trials
under tho present inveotigat'on vqo only partial. It is
vsll known that chemical control and biological control
arc never mutually exolusivo. In oircumatanoos, whore
iInoculnm potential of tho pathogen ie quit© high* biolo-
gical oontrol may not o''crnto, Tho obsorvod relatively
little oucoeao through- ehonicnl control V” sov'rnl irorkcro
may be due to tho fact* that onl- a partial dontruction of
the tathorcm han boon achieved. In oourno of timo, tho
remaining population o€ tho pathogen might hnvo boon multi-
plied and Buocoodod in causing nignifieant daraago to tho

crop.

This particular cHnor.no ia not ~ully nrnennblo to
biological oontrol due to various reasons. Bakor and
Maurer (1967) have stipulated onrtnin conditions in
assessing the efficiency of biological oontrol. According
to thorn, 1f the pathogen can infeot anywhere in tho root
system (moving tyre of infection court) the control
through biological moana will be dtrrioult. Further, the
mobility of the pathogen wlU also reduce the suoeess,

which eon ooeur through biological means. Hlnce the
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iInfection of teute wilt ooour anywhere in tho root s-atea
and tho pathogen ean more in the environment it 1o natural
that tho oontrol of tho dieoaoo achieved through biologic*

al BGcsfl ocn newer bo porfoot.

Tho foot that tho organic amendnonte gave a bettor
degroo of control when uood along with ohondonlo than alone,
Indieatoo that once tho inoculum Ilovol 1o reduced to n lavel
at which oignificant diooo.no nay not occur, tho further
multiplication loading to Inoroaaod inooultln can well bo
Jd-ovented by or cnic anondronto. AIll the cnontlrontn havo
r ducod tho dieonno rn woll -a t o "oMN’lotion rf tho
PEith.ogon oonai Aorahlp and iroreancd tho to3a! "aT.Tr.ticn of
Ooil ac. rophytoo, 'hon irour.Cnut or neon caho w.n uned iIn
combination with chorionic Ilho n'"o-ton-oin or nt™o- tooyo*
line tho officioncy 0° non roi boon.no twice than without
ohonlo:dlo. Tho lacl: of n'gni'Vc n* can'rel t’-rough n*oun'l-
nut or noon aalco nlono nn; bo cm laired an that tTr> 'nitinl

population of tho patho on might havo boon high,

Tro nuooonn of oonblning ohoaiorln with nronihortn oan
b© o”plrvinod an foliown. Tho high inoowlun potential of tho
pathogen In noil night have boon reduced to o low level iIn
plota treat©*1 with ohonlonlin, honndovi and Clamrad (I0Od~#)
obeorvol that etr™ ptamyoin whon nrmliol aa n foliar orray
wan readily abnorbod and tranolooated to vnainua tlnauee of
th« tomato riant, A marked dear©non in the boot©rial oorn*-

InVlion of tho rAle*-aphere wan also noted an a reault of
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the antiblotlee spray. Under the present investigation,
streptomycin, etro tooyeline, ohesbunt compound and Bordeaux

aixture had reduced disease Inoldenoe and the population of
the pathogon significantly. Rahim (1972), Ooorgo (1973)
and various othor aorkoro in tho field have reportod disease
Ouyprooaion in field plots troctod with otro tomyoin,

~orJoGUX nijrturo and ohoohunt compound.

Tho gonerail trond in rolrtionafoira between disoaoo
inoidonoo, nomintion of fungi, bootor'c and actinomyootoa in
tho flold c.o troll no Iin rot culture orr orirontn inclioato that
tho aovorlty of dinoaoe Ino onnoo wit’*tTo o”ulp.tinn omf tho
paf'con and dooroa-ooo with tho ro™ul”~t’or of total fungi,
br.ctjria and c.ctinonycotane Tho ~rnt that no ntivo rcl'-tioh-
ohiro botuoon r.irj ou Lrcitlonoo nrd Vngnl 'mTrin.t'm and t'.-t
botxroon tho population on -'nthogcn ralto'nl °imri a.ro -""cb
nopj nfrr-ngor than l1lo*w on dioca-ic '~cidonco cmd e"eomla.tio*-’ of
boot rJa or otinoryoutoa indie- to-- that it i1a tho fun-nl
popul* tlon mMo!i docidon, to a rront o ont, tho romlintion o
pnthn ;an and thor by tho Oavori.ty of tTo dinenno. NMrndinr
atudioa oonduotod by Ilin-Jnn (1n7l ) h~vo rcvor.lod th’'t during

tho first few uooka aftor nnoniront '"omilntion of fungi tmn

h’ghly atinmulntod « Thoronftnr, tho baotnria hnvo tn’~-on the
I&r 1* film alao reported v ry atrong negative eormilntion
botwo-n novorit- of soft rot d.inoano of g<nfT>r and ponulation
of total fungi In noil. Kaufman and ittllinran (196*3) have

notleod thrt enprophytlo fungi liko Trioho«3nrm]i and
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PFrtfrUIB produce antibiotics In the soil. Zn the light
of tho above, It may be presumed that in the proaont
context, fungi act as bettor antogonlotio organisms then
bacteria or aetlnomyaetes. It 10 to be taken into account
that the plate counts | were taken only fbr a period of six
woaka after amendment. It iowiclaly reported that during
tho firot phase of decomposition, sugar fungi will bo coat
aotivo in doconroolng tho ainplo fractions of tho earbo—
hydratoo. Tho inoroaoo in opulntior. of bac%ria occur

only lator, uhllo that of nctinonycofcoc occur only vcry

Into .

kovornl uorbora luovo tried to on lain tho noehnnisn
of b'olopiaal control. Cf courno, tho rocbanian racy
difdorluith tho hoot, tho patio~nn ol tho onvironmnt e«
It lo ”~onor™~ly acoopt* Q th~t antibionin "oil'wo 1 by
lyoio and oocr'-otition fotlooad by cloath of colln aro tho
ohiof moo: 'm'Jilrnsof biolooicri. cr”~trol. Tho romilén in tho

pron nt Ir.vont.ly/.inn ahou tin*" wit* ir a n’' nrt r 'rio™1l of

Six yoo :a, oignificant oor.tro.i in .'linonro an well on
smbstm tlo.l roduntl!lo» in thn ,opulntlinn tho ent",0 *on
havo ooourod. Thin ohoor'v t 1 iIn in f vour of antibionin,

being the rrinolpal nnohnninn of oontpol of tbo tline™no.
Thn nIlm Iflonnt negative oorrolrtio”™ between ronulatior of
pathO'-en and fungi sddn further proof thnf antibionin 1iIn
the major phanononnr of control which i1In active. 'lowever,
the lack Of perfect oorrolntjnn between tbe two indieaten

that competition io also active, though at n lower
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magnitude ‘than antibiosis* Ran&aawaml and Sthiraj (1962)
observed that aatlbloilo netlvity vaa mora la amendad aolla
than la unamendad soils* Flowovcr, Subbarao and Bally(l1951)
hare observed a laok of oorrolation between antibiosis and
disease suppression* Rnja<- (1971) hove reported that the
eontrol of soft rot of gincov obtainod through onsmio

oaendnonts Is duo to both ontibioolo and competition*

Barrett (1960) hao ntcvtod that "root dlsonso investi—
Catora havo before then tho elusive lure of biologic»al
control, but this lo Ilhaly to remain oluoivo until niorobial
eoolocy of tro ooil 10 Tottor undorotood —n nroo”™oct possibly
ronoto". This 1llurol hao boon nado attractively ohninenginr
by tho domonatr tion thnt biological control enn, nt tinon,
ororntc in tive “lei-¥ Tho op 'rnic nn.torirdr hr.vo nhovm to
be ofPoctivo Iin r duclng tho oovnrlty o nov nl anil-bomo
diao.a n, The bono"it gn! od by tho ernotico nay not only
bo duo to tho atarvf.tios of t e *nthogan (corrpc’ition), but

also duo to tho otinulntin*- of Qntnroniflt 1c proportion of

tho ooil nioroeflora, (nntlbionin)e Tho rnduotin- in dioorioe
Inoidenoo io, tlioroforo, linkorl with tlI Q nonflnn*
inooul is potcrtinl, n '"to,iu t of tho -unntlty of Inooul «

prenont (InvVmnlty fontor) an.l o«r"Olty of tho .nTiron-ont

to produce t n rtlneono (ory. nolty f etor).

Though biological control has boon widely adopted, in

controlling iioU-bopne dlneasos onuoed by fund and nana—
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nNwtodM, nth att—rts to control soil-borne dlstaaM «f
buterlal origin aro quite — gre. Tho roaul’t of tho
present Ibtoo‘lgatlon Indioate that suoh studies aro
highly proroontlTo and throw llcht on this important
topic* Fixture studies on this lino will definitely vyield
useful information with records to oontrol of soil-borne

baoterlol plant diseases*
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lot culture and field experiments were

conducted to aaoess the utility of various orc&nic
soil anondmenta and ohomioals ONn the inoldenoe of
bootorial wilt of tomato* Tho population dynamics
in rolctlon to tho odudol or/cnnilsm, total funpi,

baotoria nnd actinomyootoo uo-cn rJLoo (studied*

Tho rooultn of tho Iinvootirration rovoolod

tho followings

1. br T'jilc a endnonto alone did not

Oatiofaotorily chock the ineidcmoo of

baotorirvl wilt,

n, A aatiofactory oniT rol o* tho dinomo

53

wan nboorvod on rvoliontion of ohonienln

to arondod olotn,

3e A fonnrr.l ot.lIETulntlon in tho ronilotion
of noil mioroflorrv wan tho rooultnnt of
orranio nmondnont* Tin© decree of
etinmlatlna varied with tho kind of

orcanlo material*
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o4

Among tho different ohemlonlo tried?9
streptomycin and otreptooyoli.no were most
effective In suppressing the population of
the pathogen in soil and In reducing the

disease severity.

The relationship botween disease incidence?*
population of tho pathocon and the totnl
population of ooil mioroflora auoh as fungi*
bnctoria and aotinonycotoo vioro worked out
for difforont poriodn. It wno found that
na”ativo correlations orriat botvooni

a) dlscaao incldonoo and tot-n.1 population

of aoil nicroflora
and
b) patho -on population and total pomil™tion

of ooil rioroflora,
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aixiildxx-x

(Tmble . 2)
Fungi Bootoria A_ctinoryerc:tgr:)o
I ton tho
"roatnantB In ten tho* in In
usando millions usgbAb
1 2 1 2 1 2
Coconut ooko 36.00 32.49 19.62 26.01 4.94 6.40
Oooorrun coke 30.25 25.60 34.33 36.36 4.24 5.42
Groundnut cako 35.42 55.20 12.96 17.64 2.56 3.61
Ztahtrra oako 39 13 33.93 29.91 47.61 4.12 7.00
Elu' pa cal:o 36.49 03.92 19.00 23.04 4.94 2.09
5.90
Junimkka cake 75.69 05.19 23.61 32.49 5.42
Rubber cake 32 03 32.49 22.65 26.62 5.42 3.24
IToon cnko 100.60 121 .60 17.64 22.09 2.56 3.61
I'n xotti caloo 23.72 25.20 22.09 23.32 3.61 5.42
33 64 34.31 21.43 31.69 4.40 4.66
Raw tluDt 72.76 79.21 21.43 19.62 3.61 j-gj
Canhou aholl 31 -36 33.64 17.64 22.37 1.55 3-24
! ! 6.40
crirntin \r,‘g"c‘;'to A4 .43 4569 17.39 13.74 3.61
' 3.61
) . 43.95 46.24 17.05 1962 4.66
ng dunt ¢ 'I -
Crvnhaw D holl + 57.76 64.49 6.05 19.30 5.10 7.07
.1
Coconmut prrh ,,00 2601 16.31  16.24 4.24 2.25
If K
Gil nood ~ 1197 11.76 19.99 29.40 2.56 2.09
yo.nto ¢ 11 = 361
11.97 10.39 25.30 9.36 4.24
Control
| ntion two voohn aftor nraondront.
1 « Total P _

2

fou

r

wookn oftor nnendnont.



Soraroo

Total

AMidaanti
Bwor

3ous*ca

Totpd.
/\nondcont

llrror

Louroo

Total
Anandmonta

liwor

A*r*rmx - x U)

©* blo
IDlaco mm Inoldonoo

St* of

equaroa d.f Tuioneo
33020*2 56

6101.6 18 343.42
27638.6 38 720.23

AIPKIIDIX - X (b)

(Funci-1)

Gun of

eqUOTr0o d.f v arlanoo
299.10 56
254 .84 18 14.15
44.26 38 1.16

*® Girmlfioanoo at ? ® 0.01

A- * - 1 (0)
(Funci-2)
Gun of d f.
oquoroD
227.53 o6
220.61 18 12.25
6.92 38 0.18

?, Talua

0.46

P. vrviuo

15.72**

vitrrinnea F . trluo

68.0-



dilkjbxx ¢ X (a)
1)

AaaljrBi* O *Ttttw ,

Source St* of

mqué&roa Torla&e* F. volut
20tQl 65.78B 56
Aoonflnento 44 .54 . 8 <, 4>41
Error 21.24 38 0.56

* Slcnlficcnoo at P m 0.05

A PAJAIX - 1 ()
(Baotorla -2;

Aouroo ‘-un of d.f. Vevrlanoo F. vnluo
ONuUOroo
TotoJL 01 .21 56
".candr onto 40.29 18 2.25 4.09*
L'ffot? 20 072 39 0®55
e Liirrnlflannoo X 0.05
A VD1X - | (f)

( ActinonrootoD-I| )

Hun of d.f. Varicmco r.~mluo
Houjpoo Nqunroo
56
A»ondo®«*e 6.69 0.06 .
* .
lirror 2.96 3

m oilgnx***rwl0* r > °*01



Oourna

Total

Anondnonto

Uztojt

Qrcn tnont

Olyrloidic.
larwoa

| oru*nr.ia

lonian
Hooo lolivoo
lculdy nt?av

roabfUion
lanvon

CfIntP©3.

3u* of
mQuaroa 4 *f. Tariuiet
6.46 %]
4.83 18 0.27
1.63 33 0.04
Glcnlfiooao© at IJm 0.01
Aw'-UHDIX - Il (Tablo 4)

-oroont Pun£z+ Daotoria
dloonoo In ton tho- in
iInoidonoo uoando nilliono
1 1 2 1 2

25.0 26.21 35.05 26.42 47.61
75.0 23.52 36.60 23.01 36.24
6.7 52 35 60.06 39.56 64.00

75.0 29 94 26.21 23.52 22.10
25 0 55 20 02.44 25.40 41.21

100.0 17 55 16.00 16.24 17.56
Total

1 1 Wrtnl

population four

..o0k.

P.talaa

6.7*

Actinanycetos

iIn ton tho-

uonndo
1 2
4.93 5.29
3.20 3.65
5.24 5.29
2.92 3.46
4.71 4.54
2.09 9.28

population tiro woolro nftar onmndraont



APPS29DZZ -11 ()

AaalyfdJ* ot Variance Tab
IDloeaae Iincidence)

30Uroc« Qua of
mguarea
Total 18112.5
Amondnent 11365.8
3r~~or 6746.7

e olcnliIfloctnco at

d.f. Variance F.value
17

5 2273.2 4.0%
12 562.2

P a 0.05

A Pjr™IX - 11(b)
(Tuncl - 1)
Total ’'ouroo Cum Of d.f VnrionPO T. vnluo
oouar* a S
Total 30.67 17
Ajnonflnoato 28.69 5 5.74 33.7**
ilrror 1.98 12 0.17

»» Bicnifiop.noo at 0,01
A PLMDIX - 11 (o)
(Funci - 2)
o o — .
Qun of
Xouroe aquaroa Be Varlanoo F. Value
Total 44.68 17
12 0.12
UrroT 1.42
#* significance at V « 0.01



(Baeteri

Aaalynio
S Sub of
OHTEP S;uares d.f. Variance F. Taluo
Total 9 91 17
Amendments 7 .94 5 1 58 0_9*
2pror 1.97 12 0.16

Gicnifioanco at 7 m 0*01

A. ZJUIX - 11 (e)
(Baotorla = 2)

: Gum o f .
ouroo nnuriroa d.f. Variance P.Valuo
Totnl 39.19 17
ijncmrlrxn to 30.36 5 6.07 40.4
Jrror 1.03 10 0.15
*ye Tior.noo at 0.01
A Pe 311X - Il (f)
(Aotinonyoeton-1)
‘un of d f. Variance ",Value
ryuroo nqunrco
Total 1.94 17 o aa
0.21 }
Amandrontn 1.04 S
0.90 19 0.08

Krror



Sours*

Bun of
squares 9T Yarlsnoe F. Talus
Total
énon nonte 1.36 5 0.27 4.03*
rror 0 80 - N
* Significance at P - 0.05

AULIIDIX - ZZI(Table 6)
Poroont Pungi Baotorla Aetinorayoeteo
Troatmcmt diooaao in ton tho- In In ten tho-
Inoidenoo uoando nilllono usands
1 2 1 2 1 2
t70 79.0 15.44 17.22 11 .22 15.60 3.92 4.00
1 50.7 17.06 19.45 17.14 21 .44 4.41 4.50
30.4 10.32 20.97 15.60 10.49 4.00 4.67
*0 77.4 16.32 10.75 13.76 19.27 4.00 4.50
Y 50.0 16.32 19.27 14.90 17.14  4.49 4.93
oy 50.0 17.90 19.54 14.90 19.09 3.76 4.49
Ko 72.4 15.36 10.50 14.52 17.09 4.50 4.04
* 50.0 17.14 19.45 14.02 20.34 3.65 4.67
55.8 10.32 19.54 14.29 17.06 4.16 4.62
1 - Total population two weoka n-'ter amendment
2 - Total population four weeks after amendment.



(ttlseaae inoidenoe)

Oouree 9u» of _
squares d.f. variance r Value
Total 74450.0 80
AswadnoQto
] 0 23150.0 26 890.3 0.93
0450.0 2 4225.0 4 45%*
P 5000.0 2 2500.0 2.63
K 2600.0 2 1300.0 1.36
n1 p 3400.0 4 850.0 0.89
Ir a s 400.0 4 100.0 0.10
K 1150.0 4 287.5 0.30
'l K 2000.0 0 250.0 0.26
raror 51300.0 54 950.0
° Imifionnco p,t n 0.05
A 7V'DIX - 11l (b)
(ru-y'tr — 1)

Jur. cfl d.f vordnnro r, Vnluo
ourco oqunroo L ’
‘aondrcmto 14.92 nr 0.49 1.06*
T 1.01 2 0.00 3.45*

On © 2 0.30 1.15
it 1.07 2 0.03 3.19*
nox i1l 1.23 4 0.31 1.19
*
7 X K 5.96 4 1.49 4.32
0.26 1.00
| m£ 0.98 4 e
ns r o x k 2 67 n 0.33 :
0.26
Jrror 15.17 54



*oMmX

Amendronto
IN|

t X |
n x k
z K
n>r

Crror*

louroe

Total
Anondnonto
%

j o

K

IT x *

n *> *

* X K

H* s+~ K

,Frror

(I"tagl » a)
Sum o f
mQ”mroe d.f. Varlanoo
28.95 80
8.66 26 0.33
2.57 2 1.28
0.14 2 0.07
0.24 2 0.12
0.94 4 0.23
2.78 4 0.69
0.63 4 0.16
1.36 0 0.17
20.29 54 0.37
hirntfi or.noo nt = 0,05
A" .DI” - 11l (d)
(Jr.otrrici — 1)
Jum of d.f Vr.rinnoo
oqucroo
31 .97 no
22.32 26 0.86
n.11 2 4.r>5
0.43 2 0.22
0.08 2 0.04
6.79 4 1.69
0.90 4 0.23
0.70 4 0.17
431 8 0.54
9 65 54 0.18
e o /\ ok 001

- m

£31anlfAo»no*

(0)

0.05

F. Toluo

0.92
3.46*
0.01
0.03
0.79
1.80
0.06

0.54

F. Vr.lu©

T7*
27*
22
.02
.38*
23

.95
.00~

w o r © O Fr 0 H



ap**hdxx - hi (e)
(Bacterna - a)

8ouro« Squuaalc?gb d.f. vari&nr't P. Value
Total 49.11 80
Anondnonto 20.82 26 0.80 1.42
U 6.20 2 3.10 5.96»
1 1.34 2 0.67 1.28
K 2.09 2 1.04 2.00
n z > 5.21 4 1.30 2.50
I x K 2.05 4 0.51 0.97
T X r XKk 2.28 9 0.28 0.42
- X Z 1.69 4 0.42 0.93
jror 29.29 54 0.52
* Licnx£icemco r,t F a 0,05
A - JIX - 111
(Aotinoci~ootoa ]I
Houroo gg&n?OfD d.f. Vp-rinneo Vrdlu
Total 25.09 90
AjnonA ~otit O 9.53 26 0.33 1.06
1.24 2 0.62 2.00
1.10 2 0.55 1.75
X 0.99 2 0.44 1.45
X 2.00 4 0.50 1.62
" 1.09 4 0.27 0,90
b x K 1.97 4 0.49 1.60
Hox ko 0.26 8 0.03 0,01
Mirror 16.55 o4 0.51



a~pe:diz - Z1zZ (e)
(Aotinomyootoo-2)

wOUtob Cum o f a#t#

Variance O P.Value
ogunroo
Total 27.52 30
Anondronto 7.18 26 0.27 0.67
0.58 2 0.29 0.65
0.49 2 0.25 0.63
£ 0.42 2 0.21 0.31
1.02 4 0.25 0.63
X r
0.93 4 0.24 0.64
'T X K 066
1.12 4 0.23 :
L 2.59 B 0.32 0.30
7 X x K -
20.34 54 0.41
Nrrox®



Treatment

Urea

Oroundxmt
eake

H
oake

Olyrioidia
leaves

OMDbfiOM
leaves

Control

XAUWK -1V (Table 8)

Ulaeaee

Inoidenoo In ndlllono
1 2 3 1 2 3
O 14.7 18*8 24.0 19.3 18.4
0O 16.4 21.0 22.7 19.1 17.9
O 13.5 17.7 22.2 18.9 17.6
0O 25.2 23.7 25.3 23.0 20.0
0 24.4 29.0 29.4 23.2 26.1
O 32.5 46.9 49.9 43.4 47.6

Funci

in ton

tho xoondo

1

16.8

25.0

23.4

10.5

20.6

14.7

2

23.1

25.9

3

19.3 24.1

33.6 37.7

32.5 37.8

27.6

30.7

16.1 15.8

1 — Tvo wooko aftor roo.nlrcnt

2 — Tour uooko aftor monAront

3 — Oix trooko after anondncnt

Bacteria In
miH 1 one
1 2 3

21.5 27.3 29.4

22.6 2~.5 30.6

23.6 30.6 32.7

20.3 25.6 27.5

20.6 2'.6 29.9

9.8 12.0 14.9

in ten tbo

1 2

1.1 1.8
1.6 2.8
1.7 2.9
1.8 2.5
1.6 3.2
1.1 1.4

f.O

2.9

2.5

2.7

%1

1.1



-.-.-...-.".

Treatment

Bordeaux
mixture

Choshunt
compound

Strepto-
oyollne

Dithane
Capten

F.JI.Opray

A B1AX - V (Table 9)

Disease i,.polonacprrua Punci In ton

Ilnoldenoo iIn mIH 1 cno tho -enndo

1 2 3 1 2 3 1 2 3
O 125 17.4 26.5 23.1 19.5 13.7 22.3 25.5
O 13.1 16.7 25.5 20.7 18.9 20.9 23.3 27.0
Streptomycin O 6.3 9.5 25.9 18.7 16.5 17.5 20.9 23.3
O 7.9 11.4 25.2 19.0 16.7 17.0 19.1 22.3
0 23.5 29.0 2%5 26.6 24.6 19.4 24.3 2".6
O 27.0 31.2 30.6 29.6 27.0 19.9 25.4 29.6
O 334 37.8 31.1 32.0 29.3 22.0 279 31.7
0O 54.0 7044 31.9 37.1 40.3 22.3 34.8 39.9

Control

1 — Two uooho nftc? rrondnont
2 — Four wouico niftrr cxnendront
3 ™M ClIlx woo :a riftor n ondront

Bacteria In

nil"lone
1 2 3
19.1 22. 24 .
17.2 2C. 23.
1r.1 109. 21.
17.9 22. 23.
13.9 27, 26.
2°.7 26.2 28.
22.1 30. 32.
23.1 35. 37.

1

Aetlnoisyoetee
ten thrneaade

1

1.2

1.2

1.1

1.2

1.4

1.7

2.0

2.2

2

2.1

1.7

1.4

1.9

2.4

2.6

3.2

4.2

3

2.2

1.9

1.7

2.1

2.1

2.5

2.9

3.4

| a



APSWBIX -T (»)

An**y*ja of Torionoo tab

IBlaasse Inoidonoe-2)
conroe Sum of
cquorce A Varinmo F \VAwe
Total
22700.3 143
Blocks 53.7 2 29 .4 0.59
Alaondnanto 3247.3 5 649.6 12.75%*
~rror -1 509.4 10 509
Cheralaola 15310.6 2 5137 2 129 19**
Ancmdnentd X
Choaionla 2070.3 35 59.2 3.30**
N2203 — 2 1503.6 34 17 .9
* LicTLificanco Clt 0.01
A .. L., - v(b)
(UioQcno inoiclonoo 3)
Jufa of . T vnl
011200 ARUAroc d.f. Vorlrjico . Vnluo
Totnl 30422.9 143
Dlooko 61 .22 2 30.6 1.67
Amond<ibnt a 5611 ,6 5 1122.3 61.037*
r.rror - 1 103.9 10 10.4
Anendnento X 07 2 s
ChonlI™f'l® 3051.9 35 : 5.%4
iirrov - 2 1347.3 04 16.0

» * r.if™nJd.florunoci

mt I

m 0.01

A



ATPXHBIx - V (0)

(iL« aaljUMfLgIZUE *1)

3ouUuroe Sub of
equaroi
Total 110.44
Blocks 0.48
Amendments 89 49
Bxtop -1 0.52
Chemicalo 0.32
Amondnento x
Chomloals 7.20
Brror - 2 4.43

t9 @i cniric oneo at

m  ClfTnlfioGnoo at 1+ «

143

10

35
84

» 0.01
0.05

Variance

0.24
17.89

0.05
1.18

0.21
0.05

A " DIX -V (d)

( -+ Dolanaoeoriua -2 )

Mum Of :
Oouroe 0QqUOroo d.f. Variance
Tdtol 193.76 143
Blocko 0.42 2 0.21
AJdienclnonto 125.20 5 25.04
Lirror -1 0.03 10 0.03
Chemdcnls 54.30 V4 7.79
Amendnents X
Chemicals 5.45 35 0.16
Error - 2 7.48 84 0.09
e* QOiffnifiaanoe at  m 0.01

* Olfnifioonos at P m 0.05

F. Value

4.9%
357.8**

23.6%*

4 .2**

F. Valuo

2.63

313.00**

96.56**

1.78*



Bourei

Total
Blooks

Aocndnoats
firm «1
ChtnioolB
Ac.endr.snto X

ohsnicalo

Error - 2

[Jouroo

Total
Zjlooko
Anondr-iont a
~rror -1
Chord, a" la

Ansnrulrontn X
ChOnian.Ilr>

Error - 2

»

* *

*

»

APPsraxx - T («?3
IflluM tftPuii *3 )

lijLcniflocmoo n't E m 0*01 -~

Sum of -
B oum a d.f. \Vornomo
227 .14 143
0.46 2 0.23
133.14 5 26.63
0.86 10 0.09
79.13 V4 11 .30
/.85 35 0.22
5.70 04 0.07
fldlcnlficanoo ct j m 0.01
A _EIEIX -V ()
Gum of d.f Vnrxnn<
oqunroa
47.20 143
0.64 2 0.32
23.76 5 4.75
0.92 10 0.07
6,62 7 0.Nno
7.21 35 0.21
0.53 04 0.10

P. VAus

2.67
309.65**

166.73**

3.24**

3.56
S2.7**

8_9**

2.1**



3crux*oe

Total
Blocks
Ansndnanto
lirror - 1
ChoniccJdLo

Anciidnonto X
Chocicnlo

Crror —2
.JOUTGO

70 -n.1

.VLootes

jnon4"on to
Jr-or - 1
Ohainlaexlo

Ar#nArmntn X
ohonlanln

Swof e

AL-iBsmiX - T (a)
(Pxm”~™1 - a)
Sun of
squares d.f
121.64 143
1.52 2
60.23 5
1.29 10
27.71 7
12.71 35
10.10 04
*u NMfTnificnT.oo r.t a 0.01
* L'i~Tiifio nco at * 0.05

j->ix - v (h)
( urv;i -3)
r3un of d f
onucjron
169.02 143
0.51 2
01 .90 5
1.71 10
30.31 7
13.01 35
40.70 84

»»

nicnlflonnoc at 1 = 0.01

Vaxianos

0.76

12.05

0.13
3.96

0.36
0.21

Vn.r4janco

0.25
16.30
0.17
4.33

0.39
0.48

?1 Talut

5.85*
92.69**

18.06**

1.71

r. VvVnluo

1.47
96.35**

9.02**

0.82



Al PKIIDIX < v (1)
(Bootaria - 1)

Sourot 3ua of
mquares d.f Varlanoe F. value
Total
64.73 143
Olooko
0.15 2 0.07 2.01
Anondnento A48 .76 5 975 236 .76**
2x*ror — 0.34 10 0 03
Chonlcalo 10.39 7 1.43 31.29%*
Amandnonto X
ohoaianla 1.11 35 0.03 0.60
Linr*for - 2 3 93 04 0. 05

Jiftnl “"tonn”~o0 r.t ~ P m 0«01

a 1*~IX -V (])

(?'c.ctorin - 2)
of *Ifi.nc* r. Valuo
OUTGO Souajron d.f. Vnr*lfi.nc*o :
70*:al 103.31 143
zaaok 1-53 2 0.79 3.99%**
Ajn«nd~?om'.o 59.47 S 11.39 139.11**
r.orror —1 0.°n 10 0.08
Anendnonte X 35 0.06 0.62
0.09

rirro* - a B*09 84

I’ m 0.01



OttTQt

Totol
Blocks

Amendments
Un*or - 1
Chooleole

Amendmento X
Chemlcalc

Brror - 2

API**m >Xx X . T

(Boot*rla » 3)

Qua of
mquGurea d.f
95.52 1473
1.55 2
53.08 5
0.18 10
30.19 7
2.45 35
6.57 14

33 Bi“nifionneo at r a 0.0I

;,OUTOO

Total
/'Uloctro
An'Tidrranta

nmf 4

/mendm®ntn X
Qil©mlor.In

nmpor -2

a Ir ix —V (1)
(/.ctir.onjooton -1)

lun of d.f.

oguai’on

10.47 143
0.1 n 2
2.10 5
0.60 10
3.44 7
1.24 35
2.13 14

.. IfnTIflnrnna >t * m 0.01

Varlao

0.78
10.78
0.08

4.31

0.07
0.07

Varic.nao

0.00
0.42

0.07
0.49

0.04
0.03

P. Talut

8.86**
122.50**

61.57**

1.00

T. Tnluo
1.32
6.18"*

14.58**

1.05



Total
Blooks

Anondnonto

Error el

Choclcrla

Asondaento X
Chornlcnla

Error 2

"ourco

Total
Diooka
Aondron-n
Error - 1
Chsrdan In

AnoTvir.ontn
Chonla nln

Error-2

a

*Ol' 1L
Nifr'l'ficnnoo at

AlIFNn&ax -

t (°)

(A*tlnoaye*% o»»a)

a

(Actlnorr/oo*: On -

1B.43
0.04
6.13
0.41
9.70

0.(33
1.52

-./\oix - V

1.11
3.37

TInrmno rt

143

10

35
B4

r o 0.01.

(n)

35
*4

3)

Varlenee

0.02

1.23
0.04
1.39

0.02
0.02

Variance

0.06
1.46
0.04
0.69

n.03
n.04

m 00,01.

P. TtIM

0.90
30.00**

(7.227%*

1.00

Value

1.50
43.60* »

17.2%**

0.79
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ABSTRACT

The pot culture and field experiments were
Quoted to aoseoo the offeot of oroonie soil
tM&dmento and ohonioalo on tho incidence of
Rectorial wilt of tomato. Tho population
djnardao in rolation to tho counnl orrnnion,

total funcie bactoria and cictinonpcotoo wore

also otudied.

Tho rooult of tho invontiro.tior rcrvorlod
that or,:anio mat rlolc talono did not ol-oalc tho
diaocno incidonco to a otonry i avoh.
Rowovor. tho application a4 crrrnio material
followed bp tho tro't, not with n'r*0"torpoin rjid

gtreptooyoll.no rrvo ¢ nrtlr-:r,ctorp control of

tho diooc.no.



