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INTRODUCTION

Sheath blight of rice camced by REhipootonis solonl

Eiilm gﬁ%vcnthaugh Imown $0 oceur in Kerala only in recant

years, Lo ceusiang much demoge 40 the crop and is often

extrencly difficuls 40 comsrol. The prevelonce .of this
discese in Kerala was {irst observed during 1969 snd olnce
then 4% hap been ndtecl in gll rice growing aress of the
State, however, certain erces ere¢ lmovn to be gndenic for
thip dloeases This diseepo is lmoun 40 be wideepreed and
o serious problen in Jepon, vhere Fozeka (1970) hos
estingted thot 30 to 40 per cenb of the culbtivebed ereg
under »ice hes been affected by this diseasze, In Kerals
the otudies of Hathal (1975) vevesled o lops in yield by

25 per cent es o result of infechion by tnis diccose.

A purvey conducted by en oxpert team of the Kerale
Agriculiturel Univereliby, at the State Seed Fara, Adoor,
uilon Digtricht, vhore the ghesth blight dipeagse was found

10 be endonie from 1969 onwardo, revesled the occurrence of
-
heavy incidence of thip dlgeapo @nd aloo LA&W@“ teia ‘.)
N {Solweas
of the miog roob nemabodes ;J:__gchmanniellq OEYZAE - Tuc &

M —

f’/
Gooc’ieyﬁmwn.. 19780, ’i’kus neratode was found o dbe prcsem‘b

. e e mm e N —

iu g1l rice growing ’braci.ﬂ ¢f the State (Venkitesan end
T‘leﬂi ‘i979)¢

e

Tho above ..nfom,m.icm has proapted to bako up o
detalled obuly of the digease end its aseccletion with the
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rice root nemetode, Iirschuauniella oryzac. A.long with

‘_._H_—..

theec s‘buﬂiea. as pert of a conbinuoug Mgmm

[ —— —

—————

of uhe I‘cpartmmt of Plent Pabthology,-College —of_Agriculiure,

e

c'iq sease 2igo were boken up in $h0 preoant aisudy.

- A dcbeil_é%l roguler survey In and avoud the peddy
fielde at the College of Agriculturc, Vellayeni liodel
Agrononic Research Station, Xavemenn; Rice Rescerch Station,
Enyaritulan: snd Siate Seed Fewn, Adoor, was stnducted to
detect collateral) hogto for the organicz and these Lound
affected were recomded. Ten common rice veriehles were
screened wder patural conditions at the State Seed Tara,
Adoor for their comperitive resictance to the infection by
gheath blighd disease ‘ond infeatabion by the riee roob
nematode. A fow of the R. golenl isolates oede fzom obher
erops were compered for thely norghological characiers end
petbhological resction wlth the isolete from rice end for
its genetic relptionohip by studylng their crostomosis
reaetion, The role of rice root nemotode in initiabting the
dioecse was casessed by artificiel inocaloiion stuvdico.
Effcet of cerbvain nematicldes on B, goleni was tested
mder leboratory conditione A field trial to study the
effect of funglcideo, mineval nutrients end nemcoticide on
the sheath blight diserse ond riece rcob nemotode was conducted
at the Stete BSeed Farm, Adoor, Li;g vitro studics were also

E3 BUITLCR were atea
nede $o identify-microorgantemsentogoniotic to R. golami,)
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REVIEY OF LITERATURE

Miyake (1910) first described & new diseaose 0f rice
from Japen under the nane oviental ghepth blight aud leaf
poot end nened the caugal organion ags e new speceien,

Selerotivn lrregniave., Subsequently the occurrence of this

. digesse hes been recorded from verious rice groving countrices
of the world (Ou, 1972). Eventhoush Butler (1918) mentioned
about the occurrence of thig disease in India, it vwes
Parncer and Chohal (1963) who first described the eheé.th
blight discese cemsed by Rhizootonisn golani Xuhn from Punjeb

in detell. The dlscese assumed gerioug proporiioms in the
rice growing treocts of Kerala, in rccent years (Mehendra
Frobhathy 1971).

Tho caugpl orgenimm

Pollowing Miyake (1910), Matoumoto (1934) described
gheath blight discase ggein from Jepan in deball, and named
the causel orgonicnm as Corbielinm gesaliid (Shiral) Hatoumoto.
Ryker end Gooch (1938) studied cultires of the sheath blignt
fungus from China and from Philippines and coneidered them
t0 be lerge golerobiel streins of Bhigocionia solani.
Talbot (1970) after a detoiled compevative study concluded

that Thenatophorus cncumeris (Frenk)Donk was the perflect
otate of R. goleni. He bas trested T. cucumerig ag o
colleetive specien thah includes T. praticola (Kotila)

Flentje, Corsiciup plorosclerobin Weber, and also




€. sasckii (Shirel) labeumoto.
Singh end Pavel (1969) observed the initicl symptoms

23 oval to imegulér ati‘awlccloured lepions on the leaf 4ip
end leaf cheath. Thease lesions enlavged, coalesced and
covered almosf the complete leaf lanina, glving the |
appearance of banded -p::‘a.tches. Solarotia developed on the
infected leaves and leaf cheabhs,

Dugger (1915) observed thot in R. solani, young
hyphel branches were inclined inm the directlon of growth
end consbricted eb the point of union with the main hyphos,
Palo (1920) noted thabt in certain cases the youns branches
avige e} right anglea 0 the main hyphee bub leter they
bent towards the direetion of growth of the main filements.
The morphologlcel studies on the orgenienm have revealed
thalb in meture hyphase, branches avige ot right and acute
engleg, near 45%.%0 the main branch (Hatz, 1921; Mabsumoto,
19213 ¥alo, 1926). Frederikesen gb gl. (1938) obgerved thab
the sime of gelewotie renged from gbout one mm 40 several mm

in dlencter.

Mastomopis reletionship of Bhizocsonle solani

The grouping of R, soleni on the basls of hyphal
enastonosis between different straing has gainedlmch
importence in tho etudy of this goil borns plent pathogen.
R. polani consiste of & greoat number of isoletes differing
in various cheracteristics (Flentje gt gl., 1970). Gapacity.



(4,

for byphel anestomosis between different isolates provides
e indication of relationchip within groups of igolates.
Parmoter et gl. (1969) feported that ench anastomosis
group has its gencral ténﬂmcy in hos} renge and patho-
genicity. FEarller roports consist of enastomosle groups
involving o foew otreins of R, golsni (Mabtoumoto, 19213
Matoumoto eb gl., 1952; Matsumoto ond Yememoto, 19353
Schultz, 1957).

| Richter end Schneider (1953) classified streins of
R. poloni into six groups basel on thelw abilidy to anagtomose
each other, Formeter gt gl. (1969) obsecrved that most of
the 138 igolates of R. polani they isolated and tested fell
into four emestcmosis groups. Since then several Japanese
workers have conducted detailed studlies on anestonosis
grouping of ;2_.’ gg_la_p_i, including the relationshlp of
enastonosis grouping $o pathologicel, ecological end morpho=
loglcel differentiation in R. golani (Ogoshi, 1972; 19753
Nelki and Kenoh, 19783 Kuninega et sl., 1978). Dekehnenen
et al. (1979) reported from Kerala, Indis, the hyphsel
enagtonosis between strains of R, golent from rice end
cowpeza. Tu and Chang (1978) grouped 264 igolates of R.
poleni from different cxopa fron verious regionsg in Talwan
on the baslis of anastomosise They identified five
anastonosls groups, vise, TRAG 1 to 5.

Varietal meactlion to shecth blighy

Studles on vorietel veactiom of rice to sheath blight



have been mefle in mogh rice grouing troets of the world. ,
Hoshioke (1951) oboerved from Japan thab »ice varicties

from India, Thailond, Durma, Burope ond Horth America were
more resistent then local varieties. Trials conducted ab
IRRL, Fhilippines using ell avelleble cultiveted rice
verieties %o sorecn for reglgbance to sheath bught, revealed
that only very fow varleties were resistent to éheaﬁh blight
(Anon., 1967). Of the 36 ricc varicties screcred gpaingt
gheath blight in Kerele, no voricty was found to0 be resiotent
to the diseage (Mohendra Prab}mﬁh, 1971) bub the verietico

varled considerably in theiyr rcoction to infection.

Hogt ronse

Takata end Kawermra (1939) geve an indication of the
- ulde hogt renge of the fungus Corticium sapelll from rice.
Ryker (1938) reported Rbigogtonia (Corbicium) soleni on

Bermude greng, sugarcens, rice gnd other graesses in Toulsiansg.
Attins (1952) reported Corbiciun sosglii on variocus forase
crops end Bermada gress. Kozeka (1965) otated thet plenta

of 123 sgpecles in 32 femilies oy be infected by the cheabh

blight fungus. Inoculation triale on seven graspes ond
cne sedge plunﬁ with the cheath blight pathogen:. gave
positive requlbs (Kohli, 1966)., Eamjcipai and Giatgons
(1971) reported thet all the 45 rice varietics, 10 grasses
endl e Cyuerus sp. tested vere susceptible Yo the fungus,
Cortlcium pasakii, causing sheath blight of rice. Toal

(1970) observed that the host range of Pelliculerie (Corticiun)




poasleil on weeds compriged 11 femilies (Cyperaceae ond
Graminese were the nost important) and 20 opeoics, lMghendra
Zrebhath (1971) reported thad the sgheatn blight Dungue can
infech vorious hosts of different femllies, viz., Granincae,
Cyperaccae, Pontederiaceee, Zinglbsraceae, Leguninosae,
Solgnaceae, labiabtae, Musaceae, Gonvolwlaaeae_ end Avocene,
lighendra Prabhath gt al. (1973) reported the susceptibility
0f Penicur vopeng Ti.; EBghinoehlos colgoun Linkt ond Gyperus

robuwmdug L. do tho sheath blight fungus, R. goland wndew
orbificial incculotion jeote. The sheath blighd fumgugs wes
rasdily isolated from uweed bosts and pothogenielty bosto
with all the isolatos on rice proved succosaful (Roy, 1973),
Saikio ond oy (1975) conducted inocculabion trials with
Copticium gesaekil and infection waes obteined on G0 different
plants (both crop plants and weeds) belonglng to 19 families.
Tlayek eb ple (1979) reported bhat of the 20 weeds inoculated
vith the gheath blight pathogan 18 deyeloped sympboms. The

fmgus vas foumd $o infeet o oumber of Oryzs apecies lilke

Q. perepnio Hoench em. Sampath, 0. cichingeri A. Peter,
Qs &_am_@;’iq Neeo et Axn.exX.Hook T., 0, porroirs A, Catug
end O. brachyentha A. Chov eb Roehr,

Effect of minereld nutribion on shesth blisht incidence

Ingreosed incldence of fumgal diseoses in rice caused
by hecvy appliegtion of nitrogen fertilizers hes boen

repovted by severel workers (Yrighmaswenl, 1952§ iHachioke,



19563 Peduick, 1956; Loo ob al., 1963). Application of
pobagsic fertilizers hap been reporied to lower the
jncidence of fungal diseases in rice (Mariani, 1955; Mcﬁew,\
19533 Corbetba, 15543 Obto, 1950). Potash deficicnoy
agsocisted with ivon toxlcelidy wes reported 40 increase
Helminthopporivn leaf spob (Tanclka end Yoghida, 1970).
Muneera (1973) obsorved theb the sgheath blight intensity
waes less at the lower level of nitrozenous fertilizer and
that there wes a pignificent reduction in the intensity of
the dlgease with incrememibal dopes of potagh. Tanaka end
Yoghide (1970) reported thad mengencse level is frequently
low in highly weathered lateritic and degraded poddy sollo,
which 19 often éccompaniea by iron toziclty end o low lewel
of bages including ¥, Ce oz Hg. Plents growing imbuch colls
were found 4o be deficlent in Mn end guch plents are
raported to be gusceptible t0 Helwinthogporiunm leaf epob.

Chepical control of gheabth bilight
‘Chenlcal control of pheath blight of rice has been

studied by diffeveant workers all over the world., IHarlier,
copper and mercury compouwnie were recomuended (Hashioke end
Saito, 1953; Yoghirmmurp, 1954). Iater, orgeno arsine
compounds were reported to be more effective (Humhioka;
1956), Xozgke (1961) obgerved thet orgono crsine compowmda
ere the nost effective egents against bthe gheath blight

disease., OSeveraol workers have reporbed the effechlvencsg



of Hinogenr {0=cthyl 8, S-dipheayledithiophosphete) in
controlling tho sheath blight disease of rice (Uueda, 19733
Yomeguohi, 19743 Mathai, 19793 Mulkherjee, 1978; Xanneiyen
ard Pranad, 1979).

Hortefield (1957) found that terrachlor (Pentoachloro
nitrobenzene) dush, W.¥, end E.C. wore effcotive against
golerotie forming o « X0 and Oda (1972) obgserved thab
the nature of conirol of R. goleni by pantechlore nliro-
benzene An polil appesred t0 zesuld fron growth guppresaion
rather then destruction of the pethogém. Benlete (mebhyl
1=butyl corbamoyl-2-benzinldezole coarbamate) van found do
bae effective in reducing the intensiiby of gheath blight
diccege (hmeera, 19735 Jdegaenmohan, 1977).

In vitro tricls revealed the effectivencos of
Visavax (5,0-3ihydro & mebhyl=i={ oxathliin-3-carbozxcnilida)
againgt tho gheabth blight orgenipm (lishendrs Prebhabh,
1971) e Jagormohon (1977) fowmd thet gheabth blight intensity
vwes Teduced gignificontly ab higher levels of potash with
application of Vitavax (0.02 per cenb). Dekchmanan gb gl.
(1980) oleo obgerved effective control of choath blight
mwder fleld condibions with Vitavex.

El-Rheden gt al. (1977) oboerved that threc
nepaticides, nldicorb (2-mebhyl-2(methylthio) propional-
dehyde O=-methyl cerbamoyl} oxime, fensulfothion (diethyl 4
(nethyd sulphinyl) phenyl phosphorothicate) cnd pheneminhos
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(O~ethyl=0(3=nethyl=-4=-nectiyl thio=phenyl)-isopropyl emido-
phogphate) at 1, 5 ond 125 pio were cffective ageinst R,
golani.

Biologicel coanbtzol |

Biolo@.eal econtrol of R. golanl ilas beenr attempted
by various workers uging different enbogonistle micro-
orgeriomg, There are gevernl reports on biologlecal conbtrol
of plont pathogenic organions by entesonlagbtic fungl
(Weindling, 10323 19343 Jasyeveld, 1942; Sanford, 1952).
The eerllier studies have shown thet Trichoderna spp, were

the predominent fumgi wilch exerbed signlficent anbegonistic

action on B. golend (Mino, 1935; Josifovie, 1907; Roy, 1977:;
Henlo ot gl., 1978; Hedew gt £l., 1979).
Tndo (1955) observed theb Agpergillug niger,

4. parasiblong Speare end A, tanaril Kive were antegonistic
to mnd woskened the pathogenioity of the shesth blight
Pungua, Hypechmug gagakil. Hein and Bl=Bsaiy (1965), Shukla
end Dulvedi (1979) hove slso veporhed the sntagonistic

action of Agpergillus spp. ageinst R. goloni.

The inhibitory effect of Bgellluo sp. on B, goleni
hags been veporbed by usny workera (Hino, 19353 Comdon and
Haenseler, 1939;llichener end Snell, 1949; Dunleavy, 1952;
Vaoudeve cnd Chekraverthy, 1954; Olsen, 1965), In an
experiment conduected ab INRT, Philippines, the anbegonistic

action of many becteriel igolates diffcering in colony
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characters obbeined from the irzigetion water of rice
ficlds ond sclerotia Of E. goleni were stulied. lNeny
igolates especiolly those fron sclorotia exhibited antba~
goniom o the pathogen (Anon., 1978b).

Rlce rogt nemabtode
Ven Brede de Haan (1002) reported the vice oot

nematode for the first time from Indoneeim. The rice root
nzpatode is reperbed to be widely distributed in all rieo
sroving regions of the world (Cu, 1972). The rice root

nematode Hirschmennicllas oxyzoe (Soldweodel) Luec & Gosdey

ig reported to ocowx in noost of the rice growing areas in
Kerala, Iadie (Verkitesen end Chaxrles, 1979).

Reo (197G) ewvaluazted the demages and losseo due o
" nemajode infestatian in xlee ub.i.gh- incluied thooe cousged
by riée root ncmatode. Pande end Bao (1971) obperved that
Tice peellings incculated with the rice root ncuatode ab
levels of 7000, 5C00 and 10,000 pex séeﬁling gshoved reduction
in $illering, eorhezd lemgih, srain yield end Toot weighb.
Das end Reo (1971) reported thet the maxinua population of
rice roos nerctode was &b aboub the flowsring stege of the
crop. Resulis of o pot cultuvre triel indicoted thab rice
root neoptode, of incculim levels of 1000 to 5000 pew plenb
caused consldereble rediction in tillewing, delayed flovering,
chlorosis and reduction in graln yield of zico (Babatola
and Bridacs 1979)
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Mangug«nenatode in’aez_*acti on

Plent (dlscases which ere complex inm nature, involving
fumgl ond nematedes have been obscerved in verious crops by
different vorkers. Several workers have exhauatively
revlevwed thoe gtudles eonducted on such complex plont
diseases (Powell, 19033 1971; Pitohory, 19653 Dergeson, 1972).
In noot of thepe fungue-nemoiode conples diseases, & z*doﬁ
infecting fungel pothogen end the poll or yroot infesting
nenatode are observed o conwe synergistic increase in
disease severity., Only very sceaty informesion Lo avelleble
ab present with remerd 40 fungus-nematolde couplex disecses
involving en soriel fungel pathogen and nematede, infesting
root ond s0il. A clear correlobion was reported betueen

the nunber of nemctodes, blitvlenchus dipsacl (Kuhn) Filipjev

in the soll beforc plenting npotaboos and the parcentege of

infection by Fhoma polanicola Pr. & Delecr., suggesting

that ‘the nematodes weskened the plants for fungus abtack
(Hijink, 1963).

in nevernl cages plaent paresitic nenctodes haove been
found 0 10dify the host plant bicsue in such o way that it
hécomen o better pubotrate for the fmmgus and thwg promotes
fuozel growdh  ond reproduetlion to the detrinent of the
bopt. Giebel (1973) roported dlochenicnl asgsocistion

hetvean infection of Helerodera roghochicnsisg Wollenweber

ad development of Re. golend on potobo. Agrowal eb al.
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-{1974) found that the hyvbel thickness ond linecar growth

of Fusarlun oxysporun L. 6p. Zinglberl Trojillo were

greater in modia conbainivg the extract of glager roots
gelled by Meloldomymo incogmite Chitwood, then in thot of
healthy roots indicating the presence 0f somc pgrowsh
prozobing subatence profuced by the inderaction of host end
nematode. Van Gundy e ol. (1977) reporied thot severe
root »ob of tomate cauned by leloidogyme incornlig and

R, solend r:aé aspoclated with nutrient mobilisation into
cell tisgue and root exvdetion. Sidbw end Vebster (1977)
obzerved the role of freae enino acldes which are ebundont In
nematode galled tissuce in predisposing the plents to

infection by the {umgus, Fusorium oxysporun £f. 8p. lycopersicl

Jace.

Jocoboen g ol. (1979) chscrved thet combined
application of benomyl end corboifvwren gove highaer ylelds,
reduced disesse index and contzolled the nanatode infesto-
tion in thoe cagse of Verdicillium wilt of pobato lnvolving

the rood knod nematode Heloidosme hownla Chliwood.

Chemicnl treatnent of solld with nenadioiden like
D-‘Dtbioizloz:ogmzﬁane + Dichlenopropane) or Ethylene dibromide
or vapan {(sodiun mebhyl dithiocarbamate) reoulied in low
nenatode populetion smd higher grein. yield in rice (Ichinohe,
1966, Iyatoni and TWishizers, 19638), Chhabra end Dhalfunl
(1978) have repozbed the effectivencos of Fhree gremular
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nenasicides, viz., corbofuren < 2,3-dihydro=2, 2~dinethyle=7-
benzofurenyluethyl corbamate) eldicarb and phorate < O=0-
diethyl S-2(ethyl thio) ethyl phosphorodithlosts ) each ab
%6 kg el per hectare in c‘oﬁtrqlling the rlee root nematode.



VIATERIALS AND METHODS



MATERIALS AND HETHODS

Iaolati(m end culturing of the funsas

The iocolete of Bhizostonig soloni used in the obudy
was obbeined from nabturally infected rice plands colloetbed
from the riee ficlds ab the Stabe Seed Form, Adoor., The

gheath portione of infected planbs showing charocteristie
aynpborg of attack were eub into pnall bitg, surface
gterilioscd with 0.1 por cent mercuric chloride solution for
wo plouten end wore repeatedly washed in three changes of
sterile water. Theoe vere then plented over potato dextroge
agar (¥DA) in sterile petri dighes and incubatod wnder
laboratory conditions. The isolate wao purified by repsated
hyphal 4ip pleting end the orxgonisn was naeinieined on FDA
by sub-culturing periocdically,

Survey of collateral hosts of B golari in and eround
rice figldg ‘

Regular survey was conduched for deteching collateral
hosts of H. polonl on other common cropo ralsed in riaes
fallows and also on weeds found in and avound rice fields,
The survey wes conducted at the Insbructional Farm, College
of Agriculture, Vellayani; Stabte Seed Farm, Adoorp Rice
Repmearch Station, Heyerlkmlen and Model Agrononic Research
Stabion, Kerammma. The cougal orgeniem was lsolated from

the following planta which zave nogitive rosuliso.
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1. Sepnmum indicun L. (Pedaliecese)

2+ Arachis hypogoes L. (Leguminosae)

3. Sesbanin sculeste Pers. (Leguninosas)

4. WHild colocasia (Arscese)

5. Cyperup irig Ti. (Cypereceac)

6. Piobpigtyiis miliacese Vehl. (Cyperaceas)

7. Aplvde gwigtets L. (Pmiebidaae) ‘

8. Yonochorie voginalis (Burm P.) Fresl (Pondederiacene)

Parts of plants choving characteristic ocymptoms of
attack were cub into smell bite and R. solani was isolated
and purificd into pure culture folloulng the peme methods
' described wder imolabion fronm rice. 'I.;he 1dentification of
B. goleni wos done by observing chereelbers such oo hyphal
bronchingy geptotion of hyphae end sclerotisl chorachters.
Pathogeniclty ostudies werce mode by ervifielal Anoculation

on rice end pleo on thelr respeciive hosts.

Yoss culturing of R. goleni

R, soleni was npas cultured on steriliced sgud maize
mediug in 1000 ml Brleameyer fladks. Acbtively grouing three
day old culbure bitp vare afeptically introduced into the
flagks with sznd wolze mediuz emd were incubated for twenty
4oyt e |

Multiplication of yice yoobt nematode (Hirschomanniells oryaase)

The roots of rice plants and poll fronm fieldsm pevorely
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infegied with the rice root nematodce wewe collected and Hhe
neantodes from these formed the originol nucleus culiture.
Thig was miltiplied on peddy seedlings grown in pots
conbaining nematode frec poll (Nemsgon treabed). Fresh
seedlings uverce periodieally planted in the same pots and
the debris of the old plants were incorporabted into the goil
for fovouring the rultiplication of the nematode.

The roots of several uwet land weeds fronm nenatode
infested noll were incubated according to g methed described
by Young (1954) to study the hogt range of the rice root
ncoetode. Tho root systens wore carefully wadhed free fron
s0il end cub into longths of fivo to ten cm and put into
nolythene begs., The roots of the folloving wobtlond weedo
vers incivded,

1o Cyperus irpia L. (Cyperacese)
2. Fimbristylis nilisccee Vehl, (Cyperacese)
« Echinochloz erugselll (Dinn,) P. Beauv. (Panlcoldese)

S

o lonochorie vaginelig (Burn.rF,) Presl. (Pontederiecees)

_I:!ox-pholog;..oal charaoters of four difforent igolejes of
2, solani end thelr pathogenicliy renctions

A comporltive study of the morpheloglcal charecters,
ability o enastonose esch other, end pathogenicity of Lour
izolates of R, _g% wos corried oult using standard
laboratoyy tcchuiques. The igolates uoed were:

1. 1lsolase from rice (A)

2. 1Ipoiecte from gecamun (B)
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%o 1gclate from dainche (CG)
4, Tgolate fronm growdmas (D)

The morphnlogical chareciers of the isolabes were
gtulicd by groving them on FDA in nine co pebri diches end
incubated under loboratory conditions. Afber fifteen days,
nunber of sclerobie formed, gize of gelerotia and hyphol

neagurenents were recoyded,

Pathozenicity

The pathogenieity of ell the isclates were proved
on thelr respective hosis., COross inoculation trigls were
copduchbel to study the pathogenielty of o1l the fouw
isolates nmentloned above, Floanits were raisclaa in carthen
poto (22.5 cn dlemeter) end wore ertificially inoculated
on gorial porio og well as ab tho eollar rogloa, The eerinl
inoculoticons wore Gene by plecing sclerotic or by sprays of
nycelial suopension and covering with a polythene bag for
48 hourgs to0 maintailn high humidity. 5o0il inoculation was
done by plecing culbure bibe conbeining sclerotia at the

ctllioy mgicn' of the plant end coveoring up with soil,

Anagbonosis

The ability of the four igolates to enogtomoge eaeh"
other was teoted by the method degeribed by Parmetor of egl.
(1969). Sterillis_ed diges of cellophene were vlaced over
polidified two per cent vabor agar in nine cn petrl dishesn,
In cech dioh mycelial dlocs fron aebively growing culture
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of the four isolabes of the Lungus on PDA were pleced
thvee cm epart over the cellophame. The dighes were then
inoubated at laboratory teoiperature (28+43°C) unbil the
edvenecing hyphee cenme in contect and glightly overlapped.
A two sqg.cm portion of the ereca of c?n‘ﬁact of the growth
wvas zenoved, stained with a dilute solution of cotton blue
lactophenol, mownted on a giass slide and exemined uwader

thie miceroscope for enastomopis of the isolates,

Serconing of rice varietien espinst ghepbh blipght and »ice
root nennbode tnder field oondltiong

A £field trlal was conducted to acreen ten rico

varieties egainst sheath vlight ond rice roob nenaiode at

tha Jtate Seed Farm, Advor., The details of the experimend

argha  folloue.

Loy oubs . Randomniped block desimm

Vericty: Ten rice varicetiesns Triveni, Annepurmne
Rohini, Sabari, Bharati, IR=8, CO=25,
Jaya, FiB=12, Jyothi,.

Spacings 15 or x 10 cm
Grogs ploh alze: MWnzdn
Replications Three

Nunber of treatnents: Ten
Hurgery:
Hol®? a kg of peeds of ecach of the gbove menbloneld

rice verieties was soun on ghort strips of well ploughed
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field, A propvylochbic sproying with Fkelux (0.05 per canb)

vag glven to prevent insect attack.

Haln ficlds

The goil populabtion in the plots vwaz assoased before
planting end wes found to be wmiform with 100 nemaboles per
100 m1 of soil. This was aghigved by adding nomatode
infested rice roobs to the plots. The soil population of
the nenabode wes assagyed following the modified method of
Cobb's decanting omd soleving technigue (Chrisble and Perry,
1951) «

in the main field after land preparation, bthree plohs
of the gize 10 0 % 4 © were btalken and & bepzl dvessing was
nzde glving 45:45:45 U¥K/ka in the form of uren, super=
phogphate and muriete of poteslhi. The seedlings of the rico
variotles vere planted, In five rous in each plet, each row
consioting of 24 Bills. In bebtween cach varieby, two roup
of the highly sheath blight succeptible rlee vorieihy, Jyothi
wag plented 4o ensure uniforn disease incidence and opresd.
Twenty daye efter trensplenting, the plento wore top
dregsed with 45 kg of N/ha in the form of urea. The crop
vas oprayed with Sevid 50 W.P. (0.25 pew cent) on the 20th
doy ond with Metecid 50 B.C. (0,05 per cent) on the 45th
day of planting agolnot peot attesk. At the earhiecad astoge
another goraying wes also glven with THC ‘;:0 HePo (025

per cent) ogainst the earheod bug.
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Chgervations

(2) Per cend hill infeghion

The obsezrvation wes recoxded 15 days before the
harvest of each verlety. The per cent of hille infeeted
in cach veriebty in each replication was recorded by czanmining
2ll hills in each of the five xows leaving two hilis on
elther ends as border rows.,
(b) Digeese intensiiy

. The digegse intonoldy wos recorded 15 doys before
hevvest of each vaviety, ALl hills in ecach of the five row
raplicates f£xoa each vlot wore scored end recorded the
sheath blight inbtenpity es per the "Stenderd Eveluatlon
systen for Rice Disceses" (Anon., 1976).

Grefde Degeriphion

"« ILeslons limited to lower I of leaf sheaths,
" Bs Lesions present on lower ¥ of leaf sheaths.
5« Desions present on more thﬂﬁ ¥ of leal sheatha.
Y« Legions present on more thén % of leaf sheaths.
Severe infeetion on lower leaves and olignt infection
- on upper leaves (Flog end second leaf),
- Q4 Legiona reaching top af $illoros severe indection
" on all leaves.

(e¢) Populebion of rice=root nemstode in roots

For cach veriety, one hill each of healthy end

disessed plonts were uprooted covefully fwon each replication
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at the flowering stase of the crop. The nematodes were
thon extrected using the technique described earlier and
were counted woing storeoscople binoculer microscope

(50% mpgnification).

Effect of rice-root nemotode infesbaoblon on the intenolby
oi oheeth blight of rice

A 1ot culturs experiment weo conducted ab the College
of Agriculture, Vellayand o stuvdy the effect of rice root
nemptode on the intensity of cheath blight. Hedium sized
(22.5 cm diameber) eawrthen pots were £illed with 5. 1. of
gteom sterilised jpeddy field soll ond used for the experi-

. menbe The deteils of the ezperiment were as follougsw

Lay oub ~ Coupletely rondomioed design

Variety ' - Jyothi
Replicnbion - Myo

Huonber of treatments - 12

Tragtnentg

1. Ty - Soil inoculstion with the fumgus.

2 F2 - Inoculation of plants with the fimgus in
betvween sheaths.

5. Ny - Soll inoculation with ten nenatodes ner polb.

4s ., - Soil inoculation with 100 remetodes por pot.

5. Ty - S0il inocculation with 1000 nenatodes per pot.

b H1F1 - Soil inooculetion with ten nematodes per
pot and the funpus.
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Te %313‘2 - Soll inoculpbion with ten ncmabodss per
pot end inocculation of planits vwith Lungun
in betueen the gheeth,
Ge | B2 - 801l inoculation with 100 nemaltodcs per
ot and the Twmgus.
9. My, = So1l inoculation with 100 nemetcdes pex
pob and inoceculabion of plents with the fungus

in between the pheath.

0, WP, = Soil lnoeulation with 1000 nematodes por
pob and the fuwguas,
e W7, = Soil inoculation with 1000 nematodes per

pot and inoculabion of plants with the
fongus in betueen the sheath,.

12, I~101?‘0 - Conbrol.

.

lethod of inoculation of funcus end nomatode

The poll inocculetion of the fungus weso done by mixing
the pathogen culitured in sand nmaize mediuvm with the goil
nedr the collar region of the plemto at the Tate of five g/
plant., Sheeth incoulaticn of the fumgus was nade by plecing
tvo o7 three mature sclerotia of the fungus from a-12 dey
01d emlture, in beitween the sheath of the riee plemt and
covaring with 2 bli of wmolst cobbon.

In the case of the nematede inoculum the seil
containing the nematode cultt&@ vas ploeed on 2 polythane

sheet and mixed well to cnsure wiform distribution. From
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thig bullk four semples of 200 g vach were talten ab random
and the nemnsode populakion eshimated. The nematodes were
exbracted from the goil following the modified method of
Cobb's decenting ond sieving technique (Christie and Pexry,
1951) el commsed.

A pneegured guandiby wve wuis rUYULLOU WO RELVE bl
desized nunber of neneiodes (10, 100 & 1000) wes then
incoyporasced inho uppozr loyors of storilised soil Lo sboud
15 ¢em depth in thz potg. The rice acedlings werse then

Planted in the poty ab the rate of two seedlings per pot.

Obgoyvobiong

(2) Digease intenolby

L

The observation was made by secoring the plantg
gecoriing to thc method deseribed ecrlier. This was done at
the boot leaf stage of the crop end fifscen deys before the
hoxvest of the oron.

(b)Y Soil and root populasblon of the nemntode

 Phe soil and oot poyuletion of the vice root nemntode
wes catinnted fron ¢ach trestmand ew peyr the mothods méntioned
e_arlier.

(e) Elanb chorschers

Oboervations on plent height, tiller comnt, peniclo

length, panicle ueicht gnd root woight were also recorded.

faiglatatic offeet of nemoticides on R« polgoni

The somsitivity of B+ golani to four ncmaticldes
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vaa shudied by alopbing a modified method of poisoncd foocd
sechnigue deseribed by Lilly cnd Barxnets (1951). The
nemnbicides tesnted were the following.

1s Corbofuron (2,5 dihydro=2, 2-dinethyl T-benzofuronyl
' methyl carbamate (Furaden)

2. Fensulfothion (O,Piethyl O={P=(methyl sulfinyl) phenyl
. phospﬁorothieate) (Dagonit)

3. Aldicarb (5 methyl=2 methyl $hio) propionsldehyde
| O=(methyl carbasoyl)~oxime) (Temik)

4. SHDC (gcdlum methyl dlthiocerbanate) (Vapes).

The reguired concentrationg of these nennticldes
304 60 and 120 ppm ai. coch of cexbofuran, fensulfothion
m& aldicarb end 1000, 2'5(}0 end 5000 pym of éz—-mc were
prepared by adding the. oppropriaite quentities of the chenmicals
0o ﬁlie eutoclaved (1.2 lcgfcme foy 30 minuben) EDA cooled %o
45°C, Thoy were nixed thoz*oughlir by genbly ahalingz the
fingks, Poligoned nlédﬁ.m was poured agepbically into sterile
petrl dighes end o five m mycelisl dige of R. goleni from
o four day old culture was inocsulated- in the centre of eech
dieh, In the case of convrol, non polsoned FDA was used and
incoulated with the myceliel dise. TPor each breatment five
replicationsg were mzinteined, The mean diameser of the
redial growth of the funguo wes noted after ﬁlarea dayce
The number 0of sclevotiaz produced in each treatment wes

reeonded eftbter 15 doys.
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Meld ogsay of funcicides, micronubrienbs, Ni:K veblo, and
nénoticidol treoiment on tho incidence end intenpity OfF
chegth biight of rice and the zlec-rool nemstode.

A 7ield experinent wos leid out during the sccond
crop scagon (Septenber«lctober t0 Decembor-Jonuary) alb the
Stete Seed Fexu, Adoor, GQuilon Diotrict Ho study the effecto
of gelected funglcides, mincral mutrients end nempbticide on
the aheath blight dicease of rice ond the rice-root nematode,
The dotalls of the experinent were ag follown.

gy ouky ' Rendomiged biock desien
Variehys gyothi (a variety highly bBuseceptible
o sheath blight)
Specings 5 en x 10 e
Gross plot cize: 1.8 2 244 e
Het plot ocizaes , 1.5 x 2.2 o°
Replicatlons: Three
et S oot | g x2 - 16
Treatmento
(1) Mmpicides ond mineral rutrients
1. 2, - Zinc = Soil application of zine sulphato
_ @ 10 kg/faa.
2e '1‘2 - Mengeneae =~ Soil application of nanganepe
sulphebte © 10 kg/ba.
e g - Fycop (Copper oxychloride 40 per cent W,P,)=

0.4 per ccent,.



4. TQ- -
5 ‘J?5 -
6. TG bl
70 T7 o
80 T10 | -

(1i) Hemnticide

2 - No had
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Minogan = (O=athyl S, S=diphenyl-dithio=
phosphate)(E.C. 50 per cent) ~ 0,1 per cantb.
Drasgicol « (Pentachloro nitrobenaene 795
per cenb H.PW) = @ 30 Ig/hba.

Vitevax = (5,0, Aihydro=2emathyl=d, 4,
oxathiin 5=-carbozenilide) 75 per cent W.P,
0.1 per amrt.

Hitrogensnotash at the ratio of_ 2315

Control. = Vater spray

a. PFuradsn flowable formmlation with 40%
carbofuran (2,3+dihydro=2,2=-aincthyl=~T=
benzofurenyl methyl carbamate) =
Sae&ling dip with solution of thio
formalation in water at 0425 :rger cent
els

h. S50il application «~ Puredan grenules
applied one month after transplonting
@ 50 kg Furedean 3 G. per hectora,,

| Control

Different trecimend conblinations

T
o4
2.5,

I4H.,

Tlq I T
TN, T,A, 2611

T',’vﬁ‘! ' T5H1 T.7N1
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Nuzae ‘

The peedlings required for the experinent were ralsed
in & vet nursery in en arce of 100 sq.. One month prior
to secdlng, the nurgery arca was treated with FWemagon
(Dibronochloropropane) @ 3 mi/ca.m. o malke it nematode
free. FProphylactlic apraying on seedlingo on the 12th doy
with Exalux (0.05 per cent) were glven 10 provent lnsect
attock. Twenbty one doy 014 seedlings were used in all the
experirenta,

Hain field

The crop wag raiged following the nethods demcribed
-in the Peckege of Practices Recommendetions (Anon., 1978a).
The nain field was prepared well and leild out into differcents

ploto,

The goll pommlagtion of wice root nematede in the
plots was assedsed before plenting end wos found to be
wmiform in all the plots with 100 nemetodes per 100 ml of
soil. Thic was achleved by edding nemetode infested rice-
roots to the plota., The soll population of the nenatode
was assgyed following the method mentioned earlice,

FPorn yard manure end lire were applied 0 the plots
at the rate of five t/he of cattle memure and 600 kg of
lime per ba. DBach plot was gilven 2 begel dreosing of
60145330 NF¥/he cxcept those plots which reeceived tho KX
ratlo of 2:1.5 as a treatment andﬁggze given a basal dreseing

of 601453145 WPK per ba. in the form of ures, superphosphese
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end muriate of potash regpectively,

The minerel nutrients, zine end mengeneac were
epplied %0 coil as zinc sulphote and nonganese sulphote @
10 ltg/ho in the plots receiving the respeetive Hreatments
one oy before transplenting. The geedlings to bo plantod
in plots receiving nepatbicidal trectmont were dipped in a
0.2 per cent ei, solution of Furadsn flowable formilation
for twelwve hours end plented. Thirty days after tronsplante
ing the soil spplication of Furaden 3 G, was mede @ 50 kg/ha
in those plots receiving the remobicidal treatment. Twenty
five dgys after trangplonting all ploto execepting thooe
with H-K zatlio as e treabtment were top dressed with 30 kg of
nitrogen anld 15 kg of potzsh per hectare. Thoge plots
receiving K ratio as e trectment were top dressed with
70 kg nitrogen end 22.5 kg of potash per hectore. The cyop
wog spreyed with sevin 50 H.P.(O@S pexr cent) on the 20th
day ond with Metacid 50 E.C. (0.05 per coat) on the 45th
day of plonting againet pest atteck. At the carhesd stage
of tho orop, o spraying with BHC 50 W.P. (0.25 per cenb)
was given to waxd off the 1ice bug.

Fangleldol epplication

Dreospicol 75 per cent W.P. (30 kg/bn) ves applied
to goll in the plots receiving theb treabtment one weelk
before tren_splanting. The rest of the thres fungicides,
(Fycop, Hinogan and Vitevex) were sproyed thrice. The firsgt
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spray wes glven during the echbive tillering phene, the
second fifhecn deys efter the firet and the last, twenty
days alfter the pecond epray 90 ag t0 synchronise with the
highly susceptible stages of growth phase (Kozeke, 1961;
HMphendra Prebhath, 1971).

Observabions

Different observasions regarding sheath blight
disense rice=poot nemabode infestation end plent charccters
vere recoxied a3 follous.

e, oSheoth blight
(1) Per camb bill infecbtion

Pho ohgervation was recorded 15 doys before harvest.
The per ceat hill infechlon wzs recorded by observing the
incidence of sheath LLlight in aijernate three rowse of rice
planis par plot leaving a single border row all sround,
(i1) Discase intemolbty

Ap in the gbove case altemnate three rous of rice
plents wexre gooved amd recoxded the sheath blight intensity
a8 desgeribed cerlier, The observation vwes made thrice, ab
the flowering stege, earhend stage and 15 days before the
harygent, 0f Ghe crop.

(11i) Determination of R. goloni propegules in soil

Soll zanples were drawm from four different areas
from each plot, collecting goll from the surface layers
15 deye hefore hayvest of the crop. . These were pooled
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yogother, mixed well and o seople of 100 g soll was drawn
in each casc. Re. soloni propagules in soil ves deternined
quansitabively using o mebhod described by Ko end Hore
(1971).

A fixed onentity (30 g) of soil was moisbened with
oterile distilled water, compacted with o spatule, and
ovenly distributed in ter clunps on & plate of selective
neditm. Fifteen such plates were teed for cach dezignated
anownb of goil, Tae perimeters of 80il clumps wero
xonined nieroscopically with X10 objective, 24~48 hours

pfter incububtion at HC.

be Rice xoot nenatode

(i) Zomlabion of zice Toot nematode in goil

501l panples were collected from four differcnt
varts from each plot sfier rcumoving the surface poil end
wera thoroughly mixed togebther., ITrom thio pooloa‘lot, a
pemple of 100 =l was drevn ond nsed for the exbrootion of
nepatodes. Nemehodes were exbracted from goll oamples
following the modified Cobb's decanting ond sieving technique
(Chrigtie and Perry, 1951) end the nenstodes were counted.
(ii) Heoabode poruletion in roob

ne plant each wan uprooted carefully wibthovt
deneging the roote £from each roplication. Thege plent
roota were then incubated as described earlier,; and the

neoatode population aspseecsned.
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c. =2lembt charscters

(1) Tillering

A pemple of Tour hills gelected (Hwo x two hill squane)
b randon from each plob wes used for the study. The number
of tillers of ¢ll the four hills were cowmbed. Theoe hillp
were morked and the effcotive tiller count wos made prior
to e harveat of the crop.
(i1) Plons haight

Tho obparvation on plant height was mode on ong of

$ho hills in the two x Hwo hill wsh nentioned agbove, in
eceh plob. The distonce from ground level t0 thc tip of the
panicle of mature rice plentc was noted (Comez, 1972).

(iii) Pariclé lengih and mumber of sreing per paniels

ALl pandclen from & single hiil vyere collected from
ecch plob and the lengbh was megguved end recorxded. The
graing vere ogeparated and cowmbted to get bthe numbsr of grains
per panicle,

(iv) Grain welghb

From the greins hervested in bullt from ecdch plob,

1000 greins were collcched end the weight wag recorded.

(v) Grain vield

The plot vise harvest of the crop was nede on the
115th deoy ond driells. The grein weight was then recorded.

Stuflics on mioroorganisms antegonistic $o0 R. polend

Igolation of wleroorganisns were node £rom peddy
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field golil and irrlsation water by dilution plase method
(Wercnp, 1950) using liertin's Rose-Bengel Strepbomyein egar
mediun for fungl end soil extracht eger medium for bacheria.
In gddibion to the above, becteric of different colony iypes
were isolated from £ield water and selerotia of R, goleni
algo, ‘

' Tha fungi werc teoted for thelr smbtegonion towards
R. golanl by the method cdopted by Hatbur and Sevbhoy (1978).
A pingle sclerobtivm of R. polenl was kept in the centre of
each oterile potri dish containing 15 ml of sterilised PDA,
Five mm mycelial dises out from fifteen dey old culture
of teat orgenisms were placed at four different places in
the petri digh. Filve repllcations were maintained in each
cape. Pebrl plates inoculated with R. golanl alone sax\*ved
as eontrol. Linsar growth of R. goleni wan recoxded fiva
Gays after incubation at 30°C, Percentege of inkibibion
vas caloulnted by the Lormule

I = 100 (C-~1)/C

vaere I = inhibition

C = growbh in control ond

3
il

growth ln tregbnent

Dacterial igolstes obbained from severel cources
likte field soll, irrigation water aud sclerotic of E. polani
vere purifiecd end oeinbtalned on nubrient ager nmedivm.
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Tholy reaction 0 gran ebaining, spore stoining end colony
cheracters vere stuldied. They were sosted to determing
their entagonisn 30 B. golani using a method deseribed by
Anom (1978b), which involwves tho culturing of the bacterie
oxd Re golani in e single pobrl dich and cbserving the
influence of the bacteria on the fungus.

7o teot the effect of mpecific bacterial isolctes
on gurvival of R. golenl sclerotla, oclerotin from fifteen
day old cultwre were ikept in bacteriel cuspensions in
neptone=suoroge broth. Uninocculated broth tubss perved
a8 control, The sclerotia were removed from the bacterial
gugpengiong after 5, 10, 20 cnd 25 doys and tested fop
gurvivol (Anom,., 1978L).



RESULTS



RESULTS

Teolobion of the funcug from rice and other host plonis

The fungus Rhisoctonin ao@.g_i_ was isolated from
choaths of naturally infected rice plante (Isolate A)
collceeted from the State Seed Farm, Adcor. 1t was glgo
igolated from the folloving threec host plants obgerved

during the swvey.
1. Sesemum indicun L. (B)
2. Arachis hyoogaca L.(D)
3. Sesbenis genleata L.(C)

The infected rezions were cut into omgll blig; curfac
sterilised in 0.1 per cent mercuric chioride soluticn for
one mimbe and washed thoroughly bthree times in sterile
distilled water. Thege bité were then trensferrced 4o FDA
plates. The isolabtes were purified by repecated hyphel tip
nethod and meintained on FDA glents. Pathogenicliéy of the
inolates was eotabliched by erbtificial inoculetion on their
regpective hoot plants,

Survey of collateral hostoc of R, goleni in ond arouni
Tice fields

A rmmber 0f ccommon crops Telsed in rice follows and
cormon webtland weeds wvere freguently surveyed for abtack

by Re golont. The following plants wers found t0 ba
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collateral hostoc of Bs polani.
1. Secoermn indlcum L.
2, Azgchis hypogace L.
3. Desgbenio @l@aﬁa Pers.

4. Wil4 colocaosie
5-: c_@am___f:}; ipig L, |

6. MMubrisiylis nilieceasg Vahl,

7. Aplude srigbabe b
8, Honochorin voginalls Buwrm I, Fresli.

SYLphong

On seeamm, R. goloni ves found to produce msevere
collar rot gyuptoms in nebture. Sewvdrely infected plente
vare formd 0 vwils and die. The fungug produced leaf and
ghen blight in groundnubt (Plate 1a & 1b). The sgeverely

infected leaves were ohed prematurely. On Sesbania oculeale,

the fumgus produced severe collay rot aympbons abt all
atages of growuth of the plonts (Plate 2).

Wild colocogla plents grouwing in and around rice
#ields were found 40 develop typleel sheath blight sympioms
on tho petlole on infeotion by H. golani (Flate 3), On
Cyperug irip end Fimbristylis miliacecas, R. golaml cansed
leaf Dlight gymptoms, The fungus peoduced dark coloured

losions on the leaf cheath ond leaves of Apluda aristata
(Platae 4). Infection by R, solani produced typical gheabh
blight aynpbtoms on the petioles of Monochoriao wveginglig.




Plate fa. Symptoms produced by R. soloni on groundnut
leaf (A) and rice sheath (B).

Plate 1b. OSymphoms produced by R. golonl on growmdnub
sben (A) and rice sheath (B).















Plate 2. 0Coller rot symptomo produced by R. polani on
deincha,

Plate 5. Iesions produced by R. goleni on rice sheath (A)
and colocasie petiole (B).






Plate 4. Symptons on Aplude eristate (B) produced by
R. solani in comparison with gheath blight in
rice (Aj » )
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Weed hogte of rice roob nemabode
The following weeds found in end erownd rice fields

wore found t0 harbour the rice root nemetode in their rood
pyshens.

1. Cypcrus izis

2. Mpbrisgtylio pilicceae

3« Dehinochloa grugselli

4. HMHonochowia vmﬁinalia

Morphologieal cuaracters of four igolates of R. golonl

The morpholagioé.l characters of the four iasolaktes of
RB. poleni are presented in Table 1, Plete 5. ILyphae of
isolate B (mesanum) were olightly tivmver then thoge of
other igolgtes, The sclerotizs of iwolabe B vyere snsller

when conpared with thome of the obher igolateo.

Pathogeniclty of four lsolates of R. goleni

The pathogenic reaction of the isolates was studied
. by crops inoculation triala, Hogh plonts were arbificially
inocoulabed on the acrlol parits and at the collar region

with each lgolate. The observatlons are given below,

I, Aexzial irccwlebion

i) Oxyzs sebive {(Plate 6)

isolate A: UWithin seven days 0f inoculetion, typical
sheath blight leslons with groyish white centze and pale

brown nporgin were produced,



Table 1.

Comparfitive morphological characters of four ismolates of R. goleni,.

Charncters

Isolate A = Rice

Isolate B = Sesamum

ipolate C -~ Daincha

Igolatas D -~ CGround

nut
Renge Average Ronge Averase Hange Average Range Average
(in /um) (in /um) (in )lm) (in )lm) (in /lm) {in ’;Jm) (in }:un) (in ]zm)
phal 537 = 7.23 Be58 = 5 .37 64265 = Be34 537 = 6.98
Emlmees 8.95 7.16 074 T«16 ’
Selerotia
Length 155 = 208.42 115.6 = 15532 108.8 = 177.8 136 - 182.24
272 1406 ,.2 265.2 224 .64 e
Qo
Breadth 148.2 - 178.10 102 - 124.44 102 = 148.07 108.8 = 144,16
221 156 _ 197.2 : 190.4
Number of .
selerotla 109 121 154 131

?er plate

dianeter)




Pletec 5. Growth of four R, solsni isolates on FDA =
- fifteen doys after inoculation,
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Isolate By NWo gymptons weres produced.

Igolate C: Typical sheath blight symptoms produced within
seven fays of inoculation.

Isolate Dt Typicel sheath blight gymphoms produced within
five days of inoculation,

1) Segamm indicun

Isolate As 141d leaf bilght gymptoms were developed, butb
plantea recovered completely within 14 days.

Iaolaﬁe B S'avere leaf end stem blight and collayr rot
symptong were developed. FPlants wilted and died within ten
days of inceculatlon.

Izolate Or WO gynptoms were produced

Isolate D: No gymptoms were produced
11i) Sesbanina aculeata (Plate T)

Igolate A: Severe leaf blight gymptoms leading to-shedding
of leaves were observed vithin scven deys of inoculation,

Igolate Bs Ho gymptoms were produced

Igolate C: ILeaf bliéht gynptons appeared within esven
dgys of inoculation,

Igolate D¢ Deaf blight symptoms appeered within seven
days of inoculation.

iv) Arochis hypogsea (Plate Ba & 6b)

Isolate A: Severe lesf and sten blight with sheath blight.
symptons we:.:'e produced on them. The leaves were oovered with
leslons having a grey eentre end dark broun movgin and were
shed premabturely.



Plate 6, Symptoms produced on rice by the R. soleni isolates -
aeven doys after aerial inoculation {Igolate A & E -
rice, Isolate C - dainche, Isolate D = groundnutb).

Plate 7. Collar rot symptoms produced by R. golemi lsolates
on daincha (Isolete A = rice, Igolate C = dainchsg,
Isolate D « groundnut).






Plate Ba. Deaf bligat symptoms produced by R. goland isolates,

Ay C and D on growmdmat - flve days aiter aerial
inoculation. (Isolete A = rice, Isolate C = daincha,
Igolete D - groundnut).

Plaote 8b, Leaf snd stem blight symptoms produced by R. solani
igolates, Ay C and D on growmdnut ~ five days
after serial inoculation (Isolate A - xice
Isolate C - dgincha, Isolate D - gromdmrbs.
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Isolate B: o gynptoms werce produced,

Ioolate C: Deaf blight pymphoums were produced within
five doys of inoculestion,

Inolate D3 Severe leaf and ctem blight synptons were -
produced five deoys after inoculation,

11, Soil inoculabion
1) Ozyza potiva - Ioolate A, B & C produced typlcal cheath

biight lesiono oa the basel roxrdion ¢f Yhe plania
within ten days of imoculation,

Tcolase B:  No gymptony were produced

3i) Sesarm indicum - Exccept the isolate D no other isolate

yroduced ooy oyaptone. Igolaic B cemoed cevexe
collay ot gynmpiomo and plenbs wilted wivhin tea
days of inoclation.

11) Segbanin cculeatn « All 1golates except léolate B,

caused govere collar rob gymptone within ten deys of

inoculation, Iocolate B feiled to cause eny synptons,

iv) Azachig hynogaes - No symphons were produced by any

of therisolates.

Annghonosis

The ability of the four igolates to onnstomose each
other wos pbudied and the observations are presented in
Table 2, Flg. 1a & 1b. Igolate A was capable 40 cnestomose
vith igolates ¢ end D, Igolete 8 failed 40 ennstonoge with

~

eithozr &, C or D,
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Table 2. Anastomogis between the four lgeolatem
of R, poleni.

Igolotes Obgexvatlion
AxDB -
Ax¢C +
AxD ¥
BxC -
BxD -
c=xD +

+ Anastomosio octurred

- Ho encstomoals

A = Rica B = Seggmun C = Daincha
D -~ Gromdmab
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Reaotiom of different rice vorletics 40 gheath blight disease
and inFentatlion by wice oot nematode

(a) Sheath blight: Oboezvations on the reactions of the ten

different rice varietics t0 shoath blight inbtonsity ave
rocorded in Table 3, The degree of susceptibllity to sheath
- blight varied with the different vorieties. Dhorati end
Rohini chowed @ignificently lower levels of intensity of
digeose followed by Saeberi, C0=25, Ik-3, Annepurne and Joya
(Fige2). Verieties Triveni, Ptb=12 end Jyothi chowed mexinmuo
dipcase intenpity vhich ransed from 4,50 to 0.735.

(b) Per cent hill infection: Observations regevding per

cont Will infection eve presenbed in Teble 4, Fig.5. The
poer cenb kill infecition renged fwom 57.18 to 78.52 in the
diffcrent voxiobies i rice. Bharatl ond Sebari followcd by
Rohini recorded cignificantly lower per cent hill infeotion
by sheath blignt than vhe real of the verdetica. Verletlies
00«25 and INR=3 uers on pov ond showed lower per cent hill
infection then Tiveni, Anngpurne and Joya. Varleties Ftb=12
and Jyothl were observed 0 hoave whe moaximum bill infectlon.

{(c) Rice rochk nemaboto infesbabtions The obgervabtions o

nenekode population in roote of heelthy ond discased rice
plontg ol the different vorietics arve presentcd in Table 5
(Pig.d). |

(1) 0Om digeomed plonb ywotss Bemabode populetion in roots

of digeased plante of rlce vericticy Fib-12 ond Annopurna

were found to be significently lesser than that of the other
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Table 5, Reaction of differcent rice worietles 40
ghoath blight,

Rice varlety Diseese index
Bharatl 134
Rohini 177
Sabori 2.04
C0~25 2eTT
IR-8 527
Mnppurne 529
Jaya F437
Trivenl 4,56
PIB-=12 5.00
Jyothi 6.7%
CaDe 04536

Table 4. Perjicent hill infection by sheath blight
in different »ice vorietles.
(Mean velue efber angilar trensformgtion)

Rice variety Per cent hill
infection
Bharatl 57.18
Sabari 58.08
Rohini 5993
Q0=25 GO .44
IRe3 T0..31
Priveni T2.34
Anngpurna T2.56
Joye 73.66
IB=-12 %0.68
Jyothl 78432

C.D. 1.371
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Teble 5« Population of Hirschmennigelle © in
roots of different rice varietlies.

| _ Bematéaes in 10 g root sonple
Rice varicty Heslthy - . Disegsed

P2 345 44195
Anvapuma 2483 44280
Trivent 4404 44320
Joye. 5450 54030
Bharati 5481 5 ¢370
Sabari 3 44 5550
Rohini 4.98 5,650
C0=25 4456 54810
IR-8 4418 6,080
Jyothi - 346 64220

CaDs 04445 0,853




NEMATODE POPULATION 1N (O 9- RoaT

i
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FIG: 4 REACTION OF DIFFERENT RICE VARIETIES TO RICE ROOT NEMATODE IMFESTATION
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vaerietlies. This wap follovwed by varleties Trivehl, Jaya

ondd Bharatl which were on payr., The maximun nenatode
population was noted in disceased plent roots of the varieties
Szbarli, Dohini, $0-25, IR=B and Jyothl.

(1%) On healthy plent roobg: Healthy plent roots of the

rice variety Amnapumna wes foumd $0 harbour o pignificently
legoer population of the mice rToot nematode when compored
with the rosy of the varletlass, Pib~12, Jyothi, Joyo opd
Bhovetl were on por with lesscr xnamatode ropuleation than
IR=3 ond Trivenl. The highast nematode counts were obhsexved

in roots of vice werictles Twiveni ond 00-2D.

Eeet of rlee 100t nonabode on gheath blishb incidence

The effecto of different inovculation motihods on

shegth blight incidence using Z. godapl and the nematode

(Hirschnemnlells oryurae) on rice plants ore pregenied in ‘

Platea G 2 13,

a. Effect on disease inbtengiiy

Observetionn on digease inbenslby were nado twica,
once ab boot leaflahage and @;ga.in Lifbeen days before
h&ﬁ'@ﬁi} and results ave presented in Tables & and 7,

A% the boot leaf stasge of the crop, Dexinum dloeage
intensif;.y was obse;'ved in plaats recoelying the higheot
nengtode inoculum (ﬁ3-1000) along with cheath lnoculation
of the fHunguo. '.}'.'im in'lt.enalﬁy of Giscase vaa significontly

grenter thon in other fHreatmemibs. The eneath Inoculabicn



Plate 9. I_-E‘e - Symptons on rice plants inoculebed
ertificially with 100 nematodes
(H. oryzae) per pob.

I\IOFO « PDninooculated control

Plate 10. U =  Symptomg on rice planits inoculabed
2 arbificially with 1000 nematodes
(H. oryzoe) per pot.

I\TOFO -~ Uninoculated control
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Toble 6. Effect of combined inoculstion of rice with R. golani
end H. oryzpe on the intemeity of sheath blight.
(M"irot observation at boot leafl sgtege)
Fungal inoculabion
Tevel of Wot inccu~ Soil Sheath
nenotode lated (E’O) inocula= incculos~
inoculun $ion (F1) Sion (Fg) Hean (V)
¥, (0) 0.0 0460 2,60 1.07
N1 (10) 0.0 0.60 1.80 0.8
h, (100) 0.0 0.80 2.40 1.07
s (1000) 040 1440 4400 1,30
- Mesn (F) 0.0 0 .85 2470
¢.D. for conperison of N meono a Q.42
20 »e I neong = 04380
pe oo P meens = 0,770
Table 7. Effcet of combined inocculetion of rice with R. soleni
gnd . oryzee on intensity of gheath hlirht.
(2nd observation fiftecn days before harvesh)
Fungel inoculotion
Licvel of Kot inocu- Soil Sheath
ncnatode lated (B’O) inocoula=- inceulg=
inoeulum ‘ Sion (171) tion (Fa) Hean (1)
Ny . (0) 0.0 1.00 4420 1.75
N.} (10) 0.0 150 4 .00 1.83
B,  (100) 0.0 2.10 4,00 2.03
N’E‘) (1000) 0.0 2480 6.50 210
Yeen () 0.0 1.85 4,672
C.D. for comparison of ¥ neenn = 0,012
sy »3. I neang = 0.5%0
LX) 'Y I'IF neeng = 10061



Plate 11. F2 = Synptoms on rice plants inoculated artificlelly
with H, golenl (Sheath inoculation).

NOFb = Uninoculated contzol
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of the fimgus was found to couse sipgnificantly nore disease
inteneity then soll inocounlabion. The inderactlon betveen
the fungus and nematode wes elso formd to be significent in
increosing the dlsease inteneliy.

Fifteen days before the harvest of the crop, the
interaction betvean the fungus and nematode was fowmd to be
signiflcent in increesing. dlscace - - geverlity, iHaximm
dieense acverity wes oboerved in vlonts receiving the
nighest nemotode lnoculvm (1000) slong with sheath inoenletion
of the fungus. Sheath incoulation of the fungus was foumnd
0 ceuoe significantly nore disease than oeil inoculabion,
The inocuwlation of plonts with lower lcovels of nematode
(0, 10, & 100) hed no slgnificent effect on disease intensiby.

b, Effeceht on tiller coumb

Obgervationg on tiller production were recoxded two
times (15 days end 30 days after planting) and ere presented
in Tebles 8 and 9. '

Tron the first observation it was found that the
effects of nepatode and fungus end their Intersction wes
gignificant om tiller productlon. All the three nematode
levela (10, 100 cnd 1000) weze fouwxl 1o decrease tiller
production significently. Inoculation of soil with the
fangus R. goleni also wos obgewved t0 decrease tillex
production vhen compared with the control. Of the various
tregtnent cosmbinations the highest nenctode inooulum (1000)
along with poil or sheath iroculetion of the fmgus wes
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Table 8. ‘"-Effeaﬂi; of copbined inoculation of pice with R, goland.
and H, onyzas on tillering (15 deys after planting).
(Ee;m % ues efter square root trensformebion)
,, VAL IrositatTon
Tevel of ne Yot inocu=  Soil Sheath
nenatode isted (FO) inoculin- inoculaw
inoculum ' tion (E‘.l) tion (¥ ) Mean (W)
N, (0) 2465 221 2450 2445
Ny {10) 2:25 2.10 2429 2423
N, (100 2,07 2414 2.21 2,14
¥y (1000) 160 2012 2.18 2408
“Meon (F) 2420 2416 2,32
CuDe. fer comparisgon of U meeng = 0,089,
»y Y} P meanns = 0.077
1 1] WP means = 0,154
Tgble Oy Ei'fecml of combined inoculation of rics with R. goleni
end He, ozyzoe on tillering (30 deyw efter planting).
Tungal inoswlebion
Lovel of Not inocu= Soil Sheath
newatode lated (B ) inoculaw 3noculaw
inoculum tion (F,) tion (F,) Meen ()
By (0 3432 2.87 3420 3.0 |
N, {100) 2499 2499 2,89 296
HS (1000} 2.52 2«44 2457 2.44
Mean (B3 298  2.84 2.3
CeD, 'f-ro:'!i' cqmparison of ¥ neans = 04244
2 e T naong =  0.211
e . NP means = 0,423



Plete 12. N,y ~ Symptons on rice plants inoculated '
’ artificlelly with 1000 nematodes (H.oryzoe)
per pobt cnd B. goleni (Soil inoculation),

Plate 13, H,Fe -~ Symptons on »iece plants incculated
7 artificielly with 1000 nematodes (H. onyzee)
per pot and R. golani (Sheath inoculation)
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foumd 40 reduce tHillering signlficantly.

During the scoond observation, it wao found that
only the highest nematode level (1000) showed elgnificent
effect on tiller production oo compared with the control.
The effect of N, (100) and M, (‘iO) levels of nematode on
tiller production was on par. Ac the level of nezﬁatode wan
increpged, thePbe wos o proportionate z;eduction in the
nunber 0f tillers forned., The effect of fungus inocunlation
on tiller production was not oignificant.
¢c. Effect on plont helght

The obpervations on the effect of fungus-nematode
inoculation on plent helght are presented in Table 10, -
Tpe p{!.ent height was affected algnificantly by inoculation
of the nematode at the highest level (1000). The effect of
fmgus inoculetion was not significant with respect to
plent height. The interaction of the treatnents wag signi-
ficant but the effect of nenstode inoculetion slone was
highly significent in reducing the plant height.

d. Effect on vanicle length

The observations on rendele leagth are prescnted in
Table 11.' The effect of inoculé.tian of plants witk the
fungus and nemptode seperately and their interaction was
found t.o be siglifican‘t; cn panicle length. The highest
nenctode level (1000) by itself was foumd to reduce the
panicle langth significantly. The nemafode levelso I*I3 (1000)
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Table 10. Bffect of combined inoculetion of rice with R. golani
end H. ?_w on plent helght.
feer. valuen of plent heipght in cm)
Pumgal inoculation
Level of Soil Sheath
ncoatode Not inocu= inccula= inocula=
inoculum lated (FO) $ion (F1.) tion (1?'2) Moan (I)
By (0) 85 .42 88410 83440 85 .63
“2 (100) 83420 E2.44 86.04 84 445
N3 (1000) 76.04 T840 79.88 T8e44
Hean () £0.09 83,38 86 .27
CeD. for conperison of N meens a 5,150
’e ' F peans = 44405
29 29 NP means = 8,951
Table 11. Effect of combined inoculstion of rice with Z. golenl
end H. oryzee on panicle length,
(Mean valuse of penicle lengbh In cm)
FPungal inocmlation
Level of Soil Sheath
nenatole Hobt inoceu=-  inocula=- inocniaw=
inoculum lated (I-‘O) tion (F1) tion (1?‘2) Meen (W)
I\TO (0) 26.12 20.62 20.84 2259
g (10} 23,64 20.20 21.02 21.62
NE (100) 20.58 20 .02 2124 20455
H3 ( 1000) 19.54 12.72 18.90 19.39
¥Meann () 22.42 20.%4 20,50
C.D. for comparison of W meecng = 0,904
P 9o ¥ meonsg a  0.83%5
$ Y HF neeng =  1.670
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end N, (100) exerted oignificent reduetdion in panicle lengbh
with elthar type of fungol inoculation,
e. DIffect on penicle weight

The obocrvabicons on peonlole wveight are presented in
Table 12. The fungus end the nematode goparately and their

interaction hodl o olgnificant effect on penicle weight.
The moxirmum sigaifiecont reduction in panicle wéight ues
‘ obperved vhen the plants were inoculated by the fungus
combined with a high population of nematode (1000). However
the method of inoculetion of the fumgus had no effect on
panlcle weight. It wos also obgerved thot nematods inocu-
lotion by iteelf hed significont effect in reducing the
ponicle weight.
£, Effect on root welght

The obpervations on root welght eve presented in
Table 1%, The nenatode inoculation wao found to have a
plegndficent effect on root welght. The effect of interection
between nenotode end fungus on root welght vwas algo olpgni-
ficont, The high nenebtode level (1000) significantly
reduced oot velght. Thoe kigher levelg of neratode inoculum
(100 & 1000) glong with sheath inoculation of the fuagus,
wore found to couse signiflcent reduction in root welghit.
g. Pormletion of nematode in root end soil

The obgervatlon on root and poll population of tho
netgtode ere presented irn Tablea 14 and 15. The soil end

roob pomulation of the nematode was found o be significently
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Table 12. Effect of combined inoculation of rice with R. golani
and U. oryzae on panicle weight.
(Mean wvelues of panicle welght in g)

Tungal inoculetion

Level of ot imocu~ Soil Shcath
nenotode lated (I"O) inocula= incculo=-
inoculun tion (3“1) tion (Fg) Yean ()
HO (0) 5 .24 550 % .00 587
u, {10) 4.56 2,98 2,66 5433
g (100) 4,06 2.94 2496 332
1-13 {1000) 2,64 156 1.58 2,06
YMean (F) Ao15 275 257

C.D. for comparison of N meens = 0,359

X %) P nmeans = 06319

Tablo 13, Effect of combined inoculatlon of r»ice with R. polani

end H. oryzee on root welghtb.,
(Mean values of root welght in &)

Fungel inoculation

Level of Hot inocu-  Soil Sheath
nenasode lated (Eo) inocula~ inocula~
inoculum $ion (I-‘1 }  tiom (Fa) Hepnn (I3)
¥y (0) 39.74 30.88 42,92 3751
N1 (10) 27.52 26.10 29,18 54 420
N, (100) 58,94 32,90 21.26 5103
N3 (1000} 34 .98 31.22 2058 25,93
Meen (V) 32444 30,28 28.49

C.D. for comparicon of ¥ meons = 7 «065

L ¥ 'Y ' means B 6.119

(X} o NP means = 12 9238
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Peble 14+ Effect of combined incoulstion of wice with R. golend
end Hs oryzee on root population of nematodao.
(lleen velues after squere roo) traasfornabion)

Pungel inoculation

Level of Soil dheath
nemabode Mod inocu~ inocule- inceula=
inoenlim labed (FO) tlon (F1) tion (Fg) Hean (V)
Wy - (0) 0 0 0 0
1—I1 (10) 17«34 10,30 17610 16:9%
EXE (100) 17 .28 20,08 25,73 21,05
H3 { 1000) 25,10 2799 30 408 27.94
Mesnn (¥) 14..95 16,09 16441

CJDe for compamisgon of H meeng g 0,178

’e T3 F seang a  0.155

Table 15, Effect of combinecd lnoculation of rice with R. soloni
and H. oryzoe on soll populotion of nemntods.
(Feen values afber pguare root transformation)

Pungel inoculation

Level of
neoabode Nob inocu~ Soil sheath
inoculunm loted (FO) inocula~ inoculo=- B
: 'bi&ﬂ'(l*‘.;) tion (192) Heen (1)

H,  (0) 0 o 0 0
N, (10) 17 .43 18.21 16 .85 17487
N, (100 25 .99 21,78 28.65 25,473
i (1000) 76 476 7850 83,19 79 485
Mean () %30.045 29,623 52,173

rd.D. for comparison of ¥ neong = 0.7420

90 ey P meang = 00,1230

"o e NP meeng = 0.8475
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higher when the nematode inooul_ation was combired with
fumgus inoculation. Sheath inoculation of the fungus was
found 10 increase nematode population elgnificently in the
cage of the higher nematode levels (100, 1000) when compered
with soll inoculation.

Effcct of four different nemabicides on redial growsh: end
asclerobin fornation of R. goloni

a. IEffeot on redisl prowch

SHMDC showed complebe inhibitvion of growbth Of the
fmaus followed by éldicerd which vas eignificanily superior
o carbofuren and Pensulfothion. SUIDC, even at the lowest
concentration was pcipnificantly superior in irhlibiting
selerotial gerninatiom end growth of the fungus to other
neunaticides ab thelr highest concentretions. Aldicarb,
fongulfothion and Serbofuran ab 120 pra was found t0 be
pignificantly scuperior t0 the lowcr levels of 60 and 30 ppem
in reducing the rediol growtn of the fuamus (Table 10,

Plete 14).

b. LEffeet on gelerotia formation

Ap grouth wes complebely supprosseld at all lovels of
SMBC, no gelerotla vere formed. The zn.unbc:en.j:‘:-i of oeclerotia
formed ab 120 pm of Cerbofuren, ﬁldicarb: fensulfothion
vas significently reduced thon bthe lower levels end control,
No pignificont difference in thelr effect wao obgerved

omong varbofuran, fengulfothion and aldicsrb on oclerotia



Table 16, Effeet of different nematicides on raiial
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grouth of R. solenl.

Lone, in Growbh
YWeamabliclde i in o lean
Carbofiaran 30 T0.0
60 30.0 40.0
120 164
Fengulfothion 30 '3;4 8
- GO 72 .8 41.9%
120 18.2
Aldicerb 50 T0.2
60 30 QG 37 053
120 1% .8
EDC 1000 -
2500 -
5000 -
Control - 80.0
C.D. for comparison bobween nemebicldes = 3.1

L & ]

concentrailiong

=

5438



Plate 14. Effeet of four nemablicides on radigl growth
of R. polenl.



Plate 14~ Concentration in ppa

1 2 3
A, Carbofuran 30 60 120
B, Fonsulfothion 30 60 120
C. Aidicorb 30 60 120

D. Vapan 1000 2500 5000
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formation (Table 17).

Effect of differcnt cides, nineral nutrients end
nematicides on tho ineidence of sheabth blight and on

the population of Rhizoctonia soloni and rice root nenotode

under ficild conditiona,

a. Lffect on discesce intenolity
Intensity of sheath bllght incldence wes recorded

et three steges of plent growth i.c. boot leef stage, car
heed otage and fiftecn days before horvent. Tﬁe cbgervations
ave presented in Taobles 18ce b & o3 Tig. 5 and Fig, 6. B4
the boot loaf stege it was found that all the treatments
(Tq = T7) wore effective in reducing the diccase intensity.
However, there was no gsignificent effect for ucmaticide
application. The effect of interection between the verious
trectrents and neoatlcide application else wes nob gignie
ficeny. Fycop, Hinoson and Vitovex gproys wvere signifieantly
guperior to the rest of the treabinonto,

The observaebions rmade at car hesd stage are glven
in Pable 18bh, The repulis showed the pame trend es in the
provious obmervabtion, Vitavex (TG) was foumAd 40 be
gigificently superior over Minosan (T 4) but o be on par
with Tycop (T3 Yo 211 the other trectments showed aignificent
effect in reducing the diseage intennity es coupared with
the contrxols Application of namaticide else sghowsd pipgnie
Ficent offeet in roducing the disesse intensity., However

the interaction between the treatnents wes not sigeificant,
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Table 17. Bffect of differcnt remoticideo on solerotia

formgtion by R. poleni.

conc.in No, of
Hemabticlde pra pclerobia licem
Cerbofurpn 30 5.70
60 4,89 4,84
120 383
Fensulfothion 30 7,06
60 G.45 6425
120 4 .95
Aldicard 50 5 -95
60 4,06 £.59
120 %15
SHDC 1000 -
2500 - -
5000 -
Contzol - 11.90 -
C.D. for comparison between nematicides =  2.81

7%

concentrations

=

467
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Pable 18a. .Effect of differcnt fungsicides, mineral nubtrlents
- and nematicides on the intensity of sheabh blight.
(Boot leaf stage)

Henabicide 1o nematie

(I‘I,I) cide (NO) Hean (P)

7, Zine - 1.870 2.260 2,067
T, Mongenese 7.049 1.277 1.463
75  Fyeop 0,954 0.340 0.670
T4 Hinogan 0.697 0,540 0.607
TS PCNB 1460 24250 1.654
TG Vitavex 0590 0..477 0.5%0
T7 NsK ratio 1.247 1.930 1.590
TO Control 2.910 2,570 2.T44
Meen (W) 1.430 14426

C.D, for comparigon of T meens o 0,8010

X LX) ‘N neens = 0 13910

$0 'S W neana = 1. 1072

Table 18b. Effect of differcnt fimgicides, mineral nutrients
and nemgticides on the intenolty of gheath blight.
(Earhead gtage). -

Nedaticide MNo nemabi=-

(H1) cide (EO) lean ()

T1 2inc 9 |296 . 4-430 30863
T, Menganene 2.900 3480 3190
T3 Tyeop 1,205 1.693 1.4E8
T4 Hinogen 1.640 2,160 1.903
T5 PCHB 245435 3466 3 .004
TE’ Vitavax 0 -84-6 : 1 .786 1 0'516
Te  H:K rabio 3203 A 440 34851
Ty Control 4.253 5 280 4.789

C.D. for compafiann of T means w3 0.5709

e 29 K neans & Q,2851

ra - T meons = Q,8074
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The finnl obperveilion node fifteen deays Lefors the
harvest of the crop is presented in Taeble 18c. The resulds
choy o ginilar trand in the effeot of Fycop, ilinosan end
Vitavar, The offects of Vitavax (I;) end Fycop (T.;.) wore
oignificently superior t0 all other trectments; however,
Hinosan (1‘4) woo on par with Fycop (T.,.)). A1l the treabmenta
phovwed simificent effect in reducing disease inbenplty
over the control. mcidal axplication an enrey combincd
vith nenaticidal treatments heve revealed a profound ond

olgnificant effect over other trectments and control,

be Por cent bill infechion

The obgervations on the effect of dlfferent treat-
nants on per cent hill infection i1s precented in Table 19.
Fyeop (TB) vas gignificantly superior in reducing the nar
cent hill infection over all the other treatnents (Fig.T).
It wap follouwed by Vitavox (?6) vhich wao elso superior to
the reat of the treaiments, The effect of Hinoson gpray
& 4) woo on par with the goll applicabtion of Brassicol (TS e
All the dreabnentn vere significently effective in reducing
hill infection as compared with the control. The nompbi-
cidel treatnent wao foumd to reduce the per cent hill
infectlion significantly over the control, The inberaction
betueen tho difforent treatments and nematicidel applicshion
wag foumd to be highly significent. Anong the treatment

combinationg Fycop with nemnbicide wee found to be
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Table 18c. Effect of different fungicldea, minergl nuitriants
and of nematicide on sheath blight intensity at
the time of hervest.

Nematicide Ho ncmatie-

{ 1) gide (NO) Meoan (F)

T, Zine . 4.63% 64295 5.463
T2 Mengnnese 44353 51236 4795
TB chop 1-746 20566 2.157
7 4 Hinosan 1.923 3153 2.840
’j."5 PCUB £.310 5585 4.950
TG Vitavax 1410 2,626 2,018
'J'.‘7 NiK rabio 5 4000 5,486 5773
T, Control 5 +T06 7740 6723
Hean (W) 34463 54035

C,D. for compering T reans | = 0,.,80%0

D 20 I\I memﬂ = 0 .4007

oo »s LN meens = 1.1512

Table 19. Effect of different funglceides, mineral nutrients
g%d ne)zma’cicide on per cent hill infection (Ear head
aae) «
(Mean wvolue after engulor transformation)

Henaticide To nenati-

(1y) cide (Ny) Hoan (F)

T, Zinec 03445 68,29 65 &7
T, Memgenese 67.22 69 456 68440
T3 chop 48-95 ' 55 .52 52123
P 4 Hinooen 57 .66 61.49 59,58
Tz  PCND ' 57,02 64,52 60.78
TG Vitevex 51.56 61.17 56-37
Tq WX pabio 64.94 08.87 66,91
Ty Contzol 70.28 76.13 7521
Meen (H) 60414 65 .90

C.D. for comparing T means = 1,768

" Y N means = 0.894

P ’9 TN mesng = 2,530
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elgnificantly suporior over the regt of the treatuents in
reducing the per ceant M1l infectlon and i% wiés followod
by Vitevex sprays with nematicidel treatment.

6. Effech on grain yield
The grein yisld of the crop -as influenced by the

opplication of fungloides, mineral nu*’arienm and neratbicidal
treatnent (18 given in Table 20, It woo fowd thab Vibavax
(Tﬁ) Bisto) si@l:l.fiéamly guperior %o the rest of the treat=
meﬁ’ns in increaping grein yleld followed by Fycop (T,p:_) end
Hinosan (’1‘4) which wewe on pavr. Effect of soil epplication
of Brassicol (1‘5) ard an Wik ratio of 2:1.5 was found $0 be
on par, All treatments slgnificantly incresged the grain
yield as conpared with the control, The interaction botucen
the different treatnénts end nematicidal applicatlon wog
fouwnd t0 be highly sigrificent in increasing the grain
yield. Anong the treoatment combinabiong Videvex wibth
nemeticide wag foumd 0 be signlficantly sguperior 4o the
rest of the treatments in inorecesing grain yleld followed
by Fycop with nematicide gnd Minosan with nemabicide.

d. Effect on Hilloring

The observeations on effective tiller production in
plots peceiving different treatments cie presonted in Table 21,
Treabment with Fycop (TB) wes found t0 increans offectlve
tiller production significently over obher treatments,

except Vitevax (Zg). Of the rest of the treatments
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Table 20. Effect of different Tungiciden, mineral nutrieats
and rcepaticlide on yield (kg[has.

Nematicide No nemgbl-
(E? ) cide (EO) Mean (F)

T, %ino 5645 483 4320 .98 3987 441
T, lengonese 3819.44 441744 4118.44
'1?'3 Fycop 4456.01 5169 .75 4813,88
T, iinosan 4513.89 4976,.85 4745 .37
5 PCNB 408950 4648.92 4369.21
T Vitevex 4841.82 5652 .01 5247 9%
2o NeX ratio 3819 .44 . 4706,.79 426% .11
‘1‘0 Control 5208.51 299505 3646 .83
Meen. (1) 4060,56 4736.72

C.D. for comparison of T meens = 239.018

T o N means = 119,810

o8 oy TH means = 338875

Table 2. Inflvence of different fungicides, mineral nubtrimts,
nematicide on effective tiller profuction.
(Mean velues after squere oot drasifzmation)

Ticzaticlide WO nemgbi=

(Tiy) eide (1) Hean (F)

T, lemgenese 2,46 2.31 2.38
T A Hinogan 2442 2.30 2439
I TCNDB 2.62 24352 2,47
36 Vitovnx 2,75 2 949 2 ’162
‘1‘7 H:¥ rabio 241 244 2.45
T, Coniwol 2440 2440 2430
Heen (U 2454 2,40

CeDe for comparison of 7 ZEoans = 0,155

sy - 'Y N reeng = 0 0077

99 3N TN neaonp = (0,219
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Bressicol (*’135) slone was significant over the contz*ol.:. The
netnbicidal treatment wes found 4o increase effective tiller
production signifloantly as compared with the control. The
intereotion between the ifferent trentments end nenabicide
gpplication was not significent.
e, Ylenbd height

The observabions on pland height ere presented in
Peble 22. A signlificent incresse iun plent holght wos

obgerved in oll treatments except treatment T, (NiK ratio)
whlch wos oo poar with the comtrol: Spraying the plembdso .
with Froop and epplication of zince o goil in combination
with nenaticide treatment were observed 4o be betier in
increasing plant heights The nenabioldal tyestmeat wes
found to imcremse plent helght significently over untyreated
conbrol, The intersotion betuween the different feoctors

end neraticide applicotion was not significent,

£, Effect o numhgr of mreing vpey paniclo

The obgervationg regarding the number of grains per
peniiclc gre zecorded in Poble 23. The fimgloides Vitavex
(2g)y Hinosen (T4). Fycop (‘333), Bresgicol (TS) and an K
rabio of 231.5 (T7) wore found 4o increese the number of
grains per panicle significantly. 2Zine (‘1‘1) end Hangenese
(Z,) eoil epplicetion were fownd to be on per vith the
conbrol. Among the nubriemits tried the effect of ¥ and X

was guperior to zine ond mongeness, The nematicidol
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Table 22, Bifect of dlfferent funglcides, minerel nmubrlents
end nenasicide on plent helght.
Nemabticide No nenabi=-
(vy) cide (Ng) Hem (F)
'3.11 Zinc g2 08'3 7933 £86.08 |
T, Mongenese 83,50 84,00 65..75
T " Pycop 89 .06 84,80 €0,95
T, Uinosan 856,66 80416 B3e42
T PCHB 83400 81416 84,58
Ty WK retio 84,400 75466 80.63
Ty Combrol 82.16 7950 78.63
| C:D. for comperigon of T neans = 4.231
io *» N necang = 2.114
W b X TN mm&’i = )Qq52
Table 23. Influence of differcnt fungicldes, mineral nutrien.ts -
and neneticlide on graing per paricle,
(Heen value after square rool t“anafo*mation)
Rematloide No neimabl-
() clde (M,) Mean (F)
T, Zive 94932 8.318 9,125
7, Hongenese 9s241 9.716 9499
_'.13,5 Fycop 10,781 9,741 10,137
T, Hinogen 104283 9.501 10.162
2, ECNB 104437 9.498 9.967
T Vitovex 11.1927 8.757 10.427
Tp WX ratio 9200 9,766 9.978
T, Contgol 9970 5.638 84304
Meon (IF) 10.150 94200
CoDs for comparison of T means = 1.2169
L X 9 i means &= 0.6084
2 v TN meons = 41,7209
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treatnent wag also found $0 inereese the number of gralng
per panicle glgniflcently. The interaction betwean the
different treatnents end nematicidal opplication wes signl-
ficant. Anong the treatnent corbinetlons, T3N1, 'L‘Gﬁ1,

’251\11 end T 4ﬂ1 were found +0 be.on par ond significantly

guperior to the rest of the treatment combinations.

g Effecot on welght of srains

The obpgervatione on weight of thousand graing from
different treotnenis ave presented in Table 24, 1t was
formd that Vitevex TG) wag significantly superior o the
rest of the treatments in Inerecasing grain welght followed

. ¢logely by Hinogen (T 4). Brassicol (‘1’.’5) and Fycop ('23)
wers foumd $0 be on par but superior %o 5’.‘7 (I:X ratio)
vhile zinc (T,) and mangenese ('1’.’2) were on par with the
contro). In this cape the seue trend gs in the previocus
coge was ohgerved. The pystenic fumgleldes were effeabive
in incressing the grain welizgiit as compared to other
treatnenta.

The nematleidal applicotion was found t0 increase

- grein welght algnificently over the control. The inteor-

acbit.m batwegﬁn.the diffe;'ent treatnents and nemobicldal

epplication wvas not significent.

h, Ponulation of memoiode in coll

Obgervations oo the soll poruistlon of rice roob

nematode before the haxvest of the crop ere preseated in
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Teble 25, The fungicides and mineral mabtrlents did not
exerbt any influence on the soil populaticn of rice root
nenatode. The nemgbicidal treetment wvas found to reduce the
01l population of the nematode significantly over the
control. The interaction between different reatnents end

nemablieldal application wes also not significant.

1. Popmletion of nematode in rice roots

The observaibions on the population of the neamatode in
rice Too%a cre recorded in Teble 26. The differeant fumglcides
end pinecral nubrients did not significantly altér the
population of nematode In plce roots. The nemabicldeld
treabnent was found to rgduce the root population of nematodes
plgnificantly as compared with the control. The imteraction
between the varlious treetiments wag found to be significant.
Al tregbment combinations with nemsticide application (I~I1)
wvers found to be signiflcantly supcrior to those without
neigbicide (I-IO) in‘reducing the population of nematodes in

the rice rooto.

jo Populstion of R. golani in soll

The observatlons on ooil popunlation of R. molani are
recorded in Tuble 27. Appilcation of Drepsicol (-’J.‘S) %0 poll
tes aglgnidicanily superior 4o Hha rest of the trestments
in reduvcing R. goloni propagulec in soil followed by Vitavex
('36), Hinogen (’34) anll Fyeop (TB) uhlch were on par. Soll

epplication of manganess (TZ) vas guperior 0 that with
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Table 24, Effecch of different fumpicides, pincral nubrianie
. ‘end nengbicido on grain welght.

Henmntbicide UNo nemati=-

(H,) cide (My) . Mean ()

T4 dine 24 .97 2303 24 .00
'I.’2 Mangeneso 23 87 2%.10 2%.48
T3 Fycop 2023 2720 26,71
T4 Hinosan 19.53 29427 2930
g PCHB 8423 26.9% 27458
Tg Vitevex 33620 29.97 31.58
T7 s zatio 25 .03 24443 25.0%
2N Consrol , 35 87 21.67 2277
Heon (IT) 2742 25.70

C.D, for comperison of T means 2 1.442

sy o I peang = 0,721

89 - TN mesns =  2:039

Table 25, Influence of differant funglelides, nineral nutrients
end nemabticide on nematoede poPulation in so0il (100 &)
. before hervest of the crop.
(ilesn values aftor Equare »00t brausformabion)

Naaaticide ¥o nemnpti=-

(114 cide (1f,) Heann (¥)

T, Zinc 7878 124457 10.210
T, Hongonene 54313 11.218 8.220
'1‘3 Pyecop 6.676 11970 9,322
'1‘4 Hinogm T248 13.157 10.517
Tg Vitevex © Bl.T748 12.739 10,745
T7 e »atio 0.045 10.188 8.116
£, Comirol 7.837 12,910 10.378
Moen (1) 7.216 12.163

C.D, for comparigon of T neoans = 2.2562

s (¥ ) I‘I Lleong = 1 01281

S B % TH peang = 3.7908
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Pable 26, Effesct of different fungicides, nemgbicides and
nineral nutricate on root population of nematodes
in 10 g »oot.

(Mean velues after square roob trangformation)

Nematicide No nengbi-
(N1) cide (Ho) Mean (7)

Ty %ine 5455 554 4453
’3!2 HMengenese 5401 580 4 .40
T, ¥ycop 5406 5402 4,04
T 4 Hinooan 5.4 5.07 4,11
T5 PCHB 337 5454 4 .46
‘1‘6 Vitavex %21 537 429
Tg WK retlo .12 577 4445
T, Contzol | 3.01 6.07 4.64
Mean (W) 3420 552

C.D. for comparicon of T means = 0,865

oo 55 N means = 0.432

i 0 TN means = 1.22%

Table 27. Effect of different fungleldes, mineral nutrienhs
gnd nematicide on R, golani propegules in soil
(30 g ooil/plot). ‘
(Meon velues after squere rood tronsformation)

Repaticide No nematle

4 1 ) cide (NO) Mean(T)

T, Zine 4.318 44320 4432
T, Mengenese 4,039 4.079 4,06
T Pyecop 24940 34410 3.18
T4 Hinosmm 24936 34265 510
TS POIR 2,041 2,816 Y
‘I.‘7 NsK retio 4.162 4507 4 o34
To Control 4 4200 4..570 4439
Moen (H) 3 -507 P -7?8

QoD for conparison of T meang s 0.2506

' X T N meong = Oe 1253

s s TN means = 0.5544
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zing (’1’.‘1) and en HiK ratlo of 2:1.5 (‘i‘.?) which were on par
with the control. The neraticidal jrestment was found to
reduce the soil population of R. goland significently when
conpared with the control. The interaction between the
various treatments ond nematielde spplication was not signde-

ficont.

Stulics on microorgenisna enbegonistic 0 B, golanl

Ioolation of microorgemisms were caxried out from
sources like polddy field soil, irvigation water end sclerotis
of R. polami end their entogonistio effect on R. soleal wos
gbudicd.

Ee Eimhg._"
Pungl isdlated from dlfferent cources include

Ipichederma viride Pers. ex Fr,
Aspergilliug niger Ven Tlegh.
Aspergillug flaoyug Dinik,

Bhizonug ope

then those fungl were tested to deternine thelr
entagoniptic action on R. goleni, Aspergillus niger emd
Trichodermg ylride exhlbited maximun antagonism followed by

Enizopus op. end Agpergillug flovus (Teble 28, Plate 15),.

b« DBacterie
Four bacteriel isoletes (Byy Byy By & B,) dlffering
in certain chorecters (Teble 29) were obtelned from



70

Teble 28, Antegoniem of four fungl tovards B. gsoleni
in culbure,

(Average of 5 replications)

Test fungl Diameter of Percentage
R. golanl luhibition
‘ colony in mn
Tnichodorra She 4424 95 <27
Asnorgillug flavus 61.75 51430
Asperpilive nipgem 3«25 96,38

Hhino A6 OPe 1500 €5 +55




Plate 15« Antegonien of three fungi egainst H. golenl -
gfter ocven days of incubetlion wmder room
bemperature.
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iavigation water and selerotia of R. golani. These were

tesbed in yitro to determine their entegonistic ection
egeingt R. polani, Isolates B, ond B, exhibited strong
antogonlstia setion (Plate-16).

Trou an experimeﬁt to test the sclerotial survival
in the suspensions of $he sbove becteriel isolates, it was
rovealed that the sclevotial germination of R. goland
vag complebely inhibited after ten deyse immersion in the
gugpensions of isolotes B, & B4 (Teble 30), In the controls
meintained, the sclerotie showed 100 per cent viebility.
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Table 29, Characters of bacterial isolates shouing antagonlam
ageinst R. golani,

Bacterial Gram Spore Colony cheracter
ipolote Source ptaining steaining
By Sclerotia Groan-ve Non gporu- Mtirve edge, elevated
lebing vith deprcaced cenire
B2 FMcld water Gram=ve lon aporu= Fntire edgse, smooth
lating elevated colony
B3 Sclerotia Graom+ve Spornlating Lobate edge,

spreading colony

B, Sclevotia  Gran+ve  Sporulating  Tobabe ecdge,
spreading colony

Teble 30, HMAnbagonistic offect of different bacterlel isolates an the
gormingtion of R. soleni sclerotla.

Percentage inhibition of aclerotizl germination
after imeresion in hacteriel suspension for

Igolate 5 days 10 days - - 20 days 25 dayn
B, 0 100 100 100
B, 0 0 100 100
135 0 0 80 100
B4 J 100 100 100
No bacteria 0 0 0 0




Plate 16, Antagoniam of four bacteriel isolates a.gaiﬁst
R. golani after deven deys of incubation
wder yoon temperatures.
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DISCUSSION

The incidence of shenth blight of rice hos been
obgerved in endemic proporiions in mogt of the important
zice growing ereas of Kerala during the past few yeavs.
The infestation of rice by the xice root nenatcode is also
widely prevelent in the Tice growing aveas of the State
(Venkiteson and Charleg, 1979). The preliminary observa=
tionel trials conducked ab the State Seced Farm, Adoor have
ghown thet the incidence of sheath blight wes severc in
areog severcly infested by the rice root ncmatoifles The
nenabode infestation was fovmd %0 be quite pericus oo as
$0 weaken the plants and thus render the crop more suacepbi-
ble to the dlsccase (Anon., 1978c). The present investigns
tione were undertaken to meke o eritical assessment of the
role of rice root nemotode on the incidence of sheath
blight' of rices Asgpects like host range end pabthogeniclity
of R. solsvi, effect of Gifferent nemsbicides on H. goland
erd opbegonistic effcet of other microorgonisns to the.
gheath blight Dungoes uwere elso incluled in the present
stuady.

The wide host remge of R. goleni includes species of
differont crop plants, wild opecles of Ouyzo end nony weeds
commonly found in end eround rlce fields. In the present
study bespideos rice, R: solanl was found to infect a n;.mber'

of common weeds snd crops raised in rice fellous.
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Of the elght hogt plentc listed out in the present

gtudles Apluda aristeta 1s e new record for this fungus in
India. The fungus wos fourd %0 produce dexrk coloured

lesione on the olender gheath and leaves of the hoot plent
(Pla.te 40)-
The present obscrvation of sheath blight symptons

due to infection by B. goleni on Monochoria vaginaiio

is alzo the Lirst recoxd of inPection by R. golenl imder

nejursel canditions. However, HMeuendra Prabheth et al. (1973)

and Rennaiyon ond Preped (1980) have recorded this weed as

o hogt for R. goleni from rico wnder artifielel inoculation.
The funzus wes Lound to produce severe collar rot

oymptons on Segerum indicvm, R. solani hoo been reporied

40 caouse a ocrioug root diseage 0f Scsorum indlcunm resulting
in wilt of the planis and a bilack digeolouratim of the
collar regicn (Rhind, 1924, 1926).

On groundrut the funguo wes found to produce severs
leaf end steom blight. Reddy -aud Rao (1978) reported in

detail tho hogt paresite relations in demping off of

groudnut coucsed by R, golaenl, first reporbed by Cedd and
Bertuo (1920)., However, on groundnut it hes not so far
been recoxded to cause leaf and stem blight (Plate 1a & 1b).
R, goleni was found to produce collar rot symptoms
on Segbmmia aclulee:ha grovil 89 o grecn menure orop in rice
Pields. CGofd gnd Bertus (1920) observed deuping off
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gymptons osused by the fungus on Seobanis gculeata fron
Sri Tenka, Howcver, this is the firset recozd of this fungzus
on this crop in Indin (Plete 2).
_ On wild coloecaosia, typical cheath blight gymptoms
were observed on the fleshy petiole (Plate 3). Briton-Jones .

(1925) observed that o spscies of Rhizochonia causing wsore

ghin of cobton could infect speciea of Colocasia In noture.
A root robt disecase of Colocesio gntiquorum ceused by R.

golen) was reported by Auchinleck (1934).

R. soleni wag observed to infect Cypervs irie in
" neture causing leéf blight symptoms. Teal (1970) obaerved

that tvenby weed species belonging to familiea, Granineas
and Cyperaceal were ini‘ecfed by g-. polani. IHayek ct al.
(1979) reported that the ﬁmgus could infect Cyperug irig
under artificiel conditiona.

On the weed plont, Fimbrisbylls miliocese the fungus

wes found to produce blight symptoms on the leaves. The
navural ocourlrenc:e of tha fungus on this vieed hasg been
reported by Roy (1973).

R. goland igolate from rice (A) wes conpared for
ite morphologicol characters pathogezﬂé »eackion end penetic
- relatiomehip with the following three oth_eﬁ $solates of
B. coleni obtained from other host plents during the survey.

. Sesemm indicum (Ipolate B)

2, Seshania nculeate (Igolade C)

%+ Arachis hyposace (Izolate D)
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The isolabe iron pesamun (B) vas slightly different
in 145 morphologicel characters from other isclabes while
all the other isolates compored well with each othor.

The resulto on the pabhogenic reachlon revealed
that isolaten from rice, daincha end groundnut cculd crooe
infect cach other cauging typical lseaf and sten blight and
collar ot on thelr recpective host plante. Tice plents
inoculabed with isolate (C) or (D) developed bypical cheath
blight synptoms (Plate 0), (n groundmut, tha symphoms
obscrved were leaf and otem blight (Plates 8a & 8b) while
in deinche collar roi symphtons vere seen (Plate 7). Ioolabe
(B) fron gesarun which differcd norphologically from the
othor three isolates £ailed %o cross infecl rice, dainche
or groundnutb,

' The, genebic moletionghip betucon the different
isclates was studied by observing bhynhal anastonosis between
them. Iyphee of ipolate (A), igolate (C) and isolate (D)
vere found to emostomoge freely with each other (Fig. 1a &
ib). EThe abi'lity of these imolates 0 anastomoge with ench
other estabiishoa the genebic rolotionghip between then,
The pegormn isolate (B) falled 0 anestomose with eny of
the other three isolastes, indicating that it is geneticelly
different Lron the other igolates,

Earlier workers have obgerved that igolates of
2. goleni folling in one cnastomosis group agrec with
reopect $0 their morphological cheracters nlso (Schuliz,



77

1937; Richier emd Schnolder, 1953). Parmcter et al. (1969)
reported thet coch encotonosis group has lts goneral
tendency in hopt range end pathogenicity., Ogoshi (1975)
pointed oub the pabthological, ccologleal and morphological
differentiation In R. soleni ond suggested that thio
diZferentliation can be seen in gnestonogle groups GO0,

0*Neill gt gk. (1977) observed that the lnoreased
incidence of gheoth blight of rice in South PEagh Touioiena
vaa due to the culbtivation of soybeen ag o rotetlon crop
with rice. Dlakshmenon gt al. (1979) ougsested that the
caltivation of cowpea es a fallow cxrop in rice fields noy
agaravate the pwoblen of sheath blight of rice in Kerale.
Ir the present stuly groundumstb raiced in rice follows and
daincha groun a8 a green wnonure crop vwere found 4o be
infected by R, polsni. Homce 1% 1s poopible thab raising
dalnche or groundnud in rice fieclds may agrravate tho
problcen 0of gheath blight in rice and moy dovelop into a
mejor threat t0 groundnut cultivation sl1s0, in the -State.
In the llght of the fect that R.golani has a wide host
range, scleotion of crops t0 be raised during the fallow
perlod in mice £iclde chould be done with uibniost cere,
considering the covere eadenlec nature of sheeth blight in
the State,.

The results on renction of rico verleties to sheath
blight intensity and per cent hill infection (Tables3 and 4)
revealed that all the ten rice varieties tested were
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pusceptible o sheath blig;ht’. However, the degrec of
guscepbibility varied considerably. Rlee verieties Bherati,
Seberl end Rohini recorded Lepser intensity of diseese end
por cent hill infection when bompaa:ed with the remt, Uith
respeet $0 nematode infestation, the nemetode population of
dinecased plont roots were found to be significently higher
then thed present in healthy plant roots (Flg. 5). These
resalte indieste e positive rolationship bebtween the
nenatode population end intenoity of sheath blight inoldence,
The rice vericsies Annapurne end Pbb=12 harboured least
nenatode population when compared with the rest of the
vorietien. The results of the present investigations
rovealed bthet none of the rice varieties tested, showed
ropigtonce 0 the gheotih blight pathogen or to the infemto=-
ticn by the r.ice 0ot nemgbode.

Varietal cersening trigcls conducted by earlior
workers also haove ghoun that none of the rlee varicties
tested was completely repigbant to sheabh blight e'vmthoﬁgh
they varied in thelr reaction %0 the disease (Hashioka,
19513 Cheng, 19623 Auon., 1967; Mahendre Prebhath, 1971).

Obpervotions rogording inteneity of aheath bligh‘b
were mede at the boot leaf stege and fiftcen 'days prior 4o
the harvest of the crop in plents artificlally inoculated
with R. golenl ond the rice root nemotode. The fungus md
nenatode wore found to Interact signlficantly to inerease
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dipeane intensity ot both stormes. Incorporation of hipgh
populations (1000 nenmatodes/5 1. of soll) of the nematode
along with sheath inoculation of the fungus wep found O
produec maximun intensity of sheath blight. This suggests
a posoible role of the nemotode in rondering the rice plente
noxe fscepbible o ohtcck by R. solenl thus enhoncing the
dlsease intensity.

Intoractiong between nematode infeobation end fungel
infeeticn in voocular discmges ere well docuaented (Bergeson,
1972) . There sre few revorts of their interaction in
other types of plant diceases also, IHijink (15063) obamerved
& clear correlation between the nenajode population of
Ditvlienchus dipsael in soil before planting potatoes ond
the percentege of plents infected by Fhone solanicéla,
Agorual mnd Goswoni (1974) oboerved a oignilicant synorsistic
effect when r00% ot nenobtode infeotelion preceded infectiion
by Hacrovhormina phaseoll (Maubl) Ashby in soybeen plenta,

Abu-vElaﬁayen cb a2k, (1978) obgsrved that the severity of
damping off in toneto meedlings wes increascd by infestation
vith the roobt lmot nennbode, Meloidogyne javenica (Treub)
Chitwocd .

Several plent charccters like tiller count, plant
beight, panicle langth oud panicle vwelght were observed afber
orbificlal inoculationo with tho gheath blight fungus and
differcnt levels of the rice root nexctode 0 sbuldy theiw
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effcch on plant growth. Date collected om tiller production
revenled thet duving the eerly pbages all the nematode
ingculum levels (10, 100 grnd 1000) used, resulted in conolder-
gbieo reduchtion in tillering while during the laber stoges
only the highest ncmatode inoculum level (1000) ceused &
denrcooing effect on $illering. Plant heipght wes found
0 be dceveased significently by the higheat nenatode
inoculum level. As the fungus was fomd to have no effect
on plant height 1% con be assumed thot reduction in plant
heicht o o ‘co‘ndition brought about by naaantoie Infestation
alone. The lenghlh of penicle was foumd Ho be reduced
conaiderchly due 40 the interaction bebueen higher levels
of nematode inoculmm (100 and 1000) cnd Zungus inoculatlon.
A bigh nenntede level wes found to reduce panicle lenpgth
considerasbly. Fron the resulis on voob welght (Teble 13) it
can be mierstood that a high nenatode imoculum level (1000)
aelong with cheath inocculetion of the fungus coneiderably
decreases roob ueight. This can be ebteibubed to the
degtruction of the root tisgsues by the actively feeding
endoparasitic noematofcs.

Mothur end Pregad (1972) cobserved that evea on
inogulun of 100 Hirpchrmemmiclla ozyzes per plant pimmificently

redueed the growth of rice plants. Ibrahim end Rozk (1978)
obgerved that a coabined infection of leloidogyne javanica

and Fyrmiculovia oryzse Cev. vreduced the growth of rice
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plants more then either pathogen glone. DBabatola and Bridge
(1979) obsorved decrcage in oob weight at medivm (1000) and
nigh (5000) inceulum levels of the rice root nemstode and
tliat at o population of 1000 nenebodes per plent, signifi-
cant reduchion wes brought aboub in plant growth and yleld
g8 obocrved in the present study.

In gensral cheobh blight incidence wap fouwd to be
higher In planio cxrtificlelly inoculeted Dy R. pulend within
the loaf gheoth (Peblos 6 and 7). It was algo found that
the nenetode populaztions both in the plent roots as Lwell oo
in the soil were much higher in plants scverely infeched by
gheeth blighnt (Tables 14 end 15). Thip eleerly lndicates
e synersistic yelationaehlp betueen the fungus and ﬁhe'
nensbole vherein one favours the muldiplicabtion of the other.
Jecobsen eb 21, (1979) observed increaged populations of
Melolidegyne hepla on potato plembs infected with Vertieillium

glbo-atzun Relnke & Berih, snd suggented a oynergistic
effect of the pebhogens 1m increcsing the diseaoe severlty.
0f the four nemabtlceides tested in yitro for thelr
~ effect an B» goleni, SHDC (Vepenm) wes found $o inhibit
gelerobial gornination ab ell the threc concentrabions tried.
Carbofurzn, fenmpulfothion end aldicarb at btheir highest
concentration had a significent inhibitory effect on radlal
grouth ond seleroticl formotion. Similer resulis have been
obtained by Fl-Xhaden ef gl. (1977) who observed bthet

thenariphos followed by fenpulfothion wore affeciive agpinaet
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R. goleni. Dokshmanen (1979) obeerved thet aldicerb end
Sevidol were effective in reducing rolisl grouwth end number
of sclerotia of R. poleni, lsolated from rice.

The regulis of the field experinent with different
fungleides indicate the superiority of Vitavex end Fycop
in reducing disease initaensity ab the three stages ab which
obpervations werc mede. Vith regard to por cent hill
infeotion, the copner fungicide, Fycop was found to be
highly effective followed by Vitavex. The effects of Hinosan
end noil application of PCHD were found 4o be on par.

Eﬁgingtén and Barvon (1907) reporied Vitavax to bs
en effective fungiclde agoinst Bosldlomyestes fungl. loxe
over in viltro itrlals have showa that Vitavex ie highly
effeotive ageinst B. golmni (Pollin and Diello, 19713
Mehendre Prabhath, 19713 El-Saueh et gl., 1977). Liakebnanon
et gl. (1980) observed effective control of sheath bLlight
mder f£ield conditions with Vitevaz, The effestivencss of
Hinooen in the control of sheabth biight hss been reported
from IWRL, Philinpines (Anon., 1973) and by Mmeera (1973)
end Mothai (1975). Earlier reports reveal thabt copper
funpgicides were recormended for gheath blight disenge
(Heghioke cnd Saito, 19533 Yoshimura, 1954). Kozala (1961)
obsecrved that cormon inorgenic copper fumaicides have
reoovkable nreevenbive and good residual action againgt
aheath blight. The present study revealed that Fycop,



e copper oxychloride preperation abt 0.4 per cemt 1o highly
effeetive in reducing discace intensity and per cent hill
infeetion. The effccbiveness may be oulng to ite application
thrice during the tricl as with Vitavax and Hinosen.

The yield of grein wes found to increese signlficantly
by fungicidal sproys when compared with the rest of the
trepboeniss, Vibtavaz was mosh effective in incressing grein
yield followed by Pycop end Hinoson. This nay be attributed
+0 the low incidence snd intenscity of shepth blight in plots
reoclving these treatnents,.

The regults roveal that Vitavax end Fycop increased
effootive tiller production, plant height, number of graine
per penicle end grain welght, elgnificontly followed by
Hinoscn. Tho goll application of FOIB ues most effective ln
raducing the poil poralation of B. golanl followed by sprays
of Vitevex, Fycop and Hinoseon.

Hartzfiecld (1957) reporited the efficacy of terrachlor
(PONB) in conbrolling solerotia forning fungl. Ko end OGda
(1972) observed that FCNB suppresses the growth of R. goleni
in goil rether thon deptroy the pathogen. This nabuvre of
action attributed to ICHB mey be the reason for its low
e#fficlency in controlling sheath blight. |

The results of the fleld ezperiment indicate that the
intonaity of diseasc and per cent hill infection were reduced
significantly by the application of zinc, mengencaooe end on
MK ratio of 231.5 whan comparcd wlth the control. The grain
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yield ves found to be increased significently by the
application of nineral nutrients. Effective enhencement

in plan® helghd wasg brought ebout by the epplication of
pinerel autriento. An WX ratio of 2:1.5 was fowmd $0 have
a8 slgnificant effect on the number of graino per panlcle
end grein wveight. The eppilcation of nineral nutrients wes
fommd to have no influence on effectlve tiller prodﬁction,
nematode infestation end R. goleni population in coil.,

Barlier roports Indicate the role of X in inpariing
roolistonce o riee planto egainst various diseases (lariaeni,
19513 Melew, 19533 Corbetta, 19543 Otto, 19563 lMuneera, 19733
Jogan Mohan, 1977). Yoguchi and Sugawara (1952), Jecob mmd
Verdirall (1958) ond Ignatieff and Page (1959) have aloo
reported increcpe in yields in rice due to pobagh application,
7he increesed application of potash tried in the preasemtb
study ean e attributed to have imparted reslstanco to
diseroe and thereby incrcesed grain yield,

Tongke, cnd Yoghida (1970) reported that rice plants
growing in Mn defieclant scils were more spusceptible o
Helwinthogporivm lcaf ppots Caotro (1977) oboerved that
next %0 ¥ end P, Za io the most importent nubritionel
Pactor iimiting the growth of wetland rice,

The regults of the Lleld cxpeviment indicate that
the nenzticlde geedling dip before plenting wos found to

have no effect on the intensity of dlsease at early stoges.
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The soil epplicabion of farbofurern one month after planting
vas foumd o reduce digease intensity. Nematiecide appllco-
$ion o poil was found $o0 reduce per cent hill infection
ard the R+ solond wopulation in soll. The root aud solil
popalatbion of the rlce root nematede wap reduced sipni~
ficontly Ly nematicide epplication. Thls mey bo abbtributed
t0 heve an indirect effect in reduclng the per cemt hill
infection. The nematicidel treatment was found to increase
greln yleld pignificantly. Obher tzeits like elfective
tiller produchion, rmmboer of grains ner pém.cle ware also
found S0 be enhonced sigaificantly by nemesiclde applicatiocii.

Hesimar end Fresed (1972) obeserved that loas in yield
cauged by rice oot nematode was TO per cent in the wolght
of grain. Sevezal wo&kers have obgerved the eifechtiveness
of cerbofuren in controlling the rice root nematode
(Mutlnokrionan gt ol., 19773 Rao, 19753 Chhabra and Dhaliwal,
1978) »

The interaotionel effect between the funglciden,
nincral nutrients and nematiolds wop found to ke significent
in reducing the per cent hill infection and increasing the
grain yield and the nusber of graing per panicle, The date
on per cent hll infection and grein yield olearly indlcatoe
'th.at the effect of funglicides ord mineral nutricntc i
enthonced when they are used alomg with the nemnticlde.



86

Heagher et al. (1976) observed that soil applice-
tion of the nematiclde aldicerb increaped the yield of
vheat by 3% per cent in o triel to stuldy the effect of
Heberodera avonae Wollenweber and Re goloni on the growth
and yield of wheah. In the case of Verticilllum wilt of

pobato involving the roob Imot nemotode, Meloldomme hapla,

combined guplicaotion of benonyl end curbofiwran was found
%0 give higher yields, legoer disscoe index end lower
nermatode population (Jacoboen gk al.y 1979).

The grain yleld woa mosivuon in the coge of spray
epplication of fungicides lke Vitavax and IFycop along with
nennticlde arplicaticn. The rogults indlcete that the
substantial supprepslon of dlgeape and the nezasode by the
application of funglcides along with & nematiclde has
reoudied in higher orop yields,

The gtudles on microo:*gan.'l.sms enbagzonlstic o
» goloni revealed that Trichoderma viride end Asperpgiliug

B

alger showed a high degree of antegonien o R, golani in
culture a8 Indicated in Table 28. A leascr degree of

anbogonion was exhibived by Agnerpilivg flavus ond

Thizopag ops ALl the cbove mentioned four fungl were foumd

to reabrict the radial growih of R, solonl congiderebly.
Zarlier veporto clearly indicate the entagoniutic

ection of Trichoderma virlde vowawds R. goland (Ogura end

Algmi, 19055 Wallki and Ui, 1972; Roy, 1977), Wain and




Bl=Faowy (1905) reported the antogonimm of Agpersillus

terreug Thom, and Agovergillus flovus towards R. goleond.

But the entegonistic action of A. niger ageinst R, golend
observed in the present study is the fLlrst record of this
orgeniom es enbtegonistic pgeinst R. golanl.

It ves alsc Lomnd that two bacterinl isolates (B,
and B‘q’) ghoved conoiderable entagenistic aetion towards
Be g0lani in culturc.

Phe vegulis of the present study indicete the
ebllity of these two bacteriel isolates to inhiblt the
gelerobial germincbtion of R. solani after imnersicn for ten
days in the bacterial suspenslon.

Olsen (1965) observed the ontogonlgtic effect of

Baclllug subtilip Colm eém, Prazm. on R, soleni which he

attributed 40 the ebility of the bacteria 5o colonise on

R, soleni and lyse the hyphal tipsues. At twialsg coanducted
at IRRI, Fhilippines, several bactericl lsolalcs fron
sclerotia of R. golani wera found to have sivong antagonistic
action towards R. goloni (Anon., 1978b). The probable use
of such baoterial isolates to reduce sclerotial survivel

end infection by H. golani under ficld coudlibicng needs
further investigation.
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SUMMARY

The eheath blight pathogen of rice, Rhizoctonin
golonl wag imolated from leaf sheaths of infected rice plonte
gnd brought inko pure oulture, The pathogenicity of R.
golani igolate was esbablished following Koch's postulates.

An origlnal nueleus culture of the »lco root nematode
Hirochnomniells orygae wag obtained fron roots of rice plaﬁta
end g0il from P£icldo peverely infested with the rice root
nerotodes This was mulilplied on rice seellings grown in
nematode frec goil.

Surveys canducted in rice flolds abt Ingtructional
Toxm, College of Agriculture, Volleyani; lodel Agronomic
Reéecrch S“safiézm, Ka..“bkﬂana; Staete Se.ed Pgrm, RAdoor, ond
Rice Reseorch Stetlon, Koyasiulem, revealed that besides

rice, R. golent could lirnfeet o mmber of comicn weeds and
erops raised in riee faliows, R. goleni ceused eerial leaf
end oter blight of growmdnut, which ig the first recoxrd of
this fungus %0 'conce periol blight on cdult groundnub plents,
On Segbaria geulesta (dalncha) the fungus produced severe

collor rot. This is the first record of this funsus on this

crop in Indle.: The occurronce of R. golani under naturel
condibions on the weeds, Aplude gristabe and ionochoria
vaginalis ave else new hogt records for this fungus.

The R. goleni imolates fron rice, Gainche and



89

grouvndnut hod similer worphologicel characters while the
igolate from sesarum Aiffered olightly from these in itg
norphological characters. The regulto on pathogenic reactlon
revealed thed isolates from rice, dainchao and groundunutb
could croop infeet their respcetive host plents. The sesamur
igolate (B) which differed morphologlicelly fron ths other
shree 1golates fatled to cross infect rice,'dalinche, or
groundnut. Hyphee of isolates from rice (A) and dalncha ()
ond groumdnut (D) were fownd %0 enesiomope frecly with each
other which esteblishes the genebic relationship between
these isolates. The sesemum isolate (B) failed %o ancatomose
with eny of the other threc igolates indlcating that it is
genetically differcnt from tho other isgolates.

0f the ten rTice variebies tested none exhiblied
resistonce %o the sheath blight or rice root nematode.
However, the degree of supceptlibllity to both the disease
end nematode infestation was foumd to vary. Comparatively
low intensity of disease weso noted in varieties Bheratl,
Sabari ond Rohini, UWematode infestabtion wes obperved to be
highor in rooto of rice ploantg severely affected by sheath
blight irvespective of the variety, when compared with the
healthy plants, indicating a poeibive relabionship between
nenatode infestation end disease incidence,

Pot culbture experiments involving R. solani and
varying levels of rice root nenetode incculum revealed a

possible role of the rice voot nemntode in rendering the
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rice plants more suecepbible to sheath blight. High
nenotode populations (1000 nematodes/5 1 goil) along with
pheath inoculation of the fungus was found to produce
naximm intensity of cheath biight. Tiller imoduotion,
plant helght end root welght were found to be reduced sipgni=
ficantly abt the highest ncmatode inoculun level. The
length of panicles weve considerably reduced by the inter-
oobion betwoen higher lovels of nematode inoculum and fungus
inoenlation. Nemabtode powulation, voth in the plent roots
cg well as in the s0ll were mmuch higher in plonts severely
infechted by cheath blight. Thisg indlcates a synergictic
reletionship betucen the fungus and the nenatode wherein
one favours the mltiplication of the other,

Anang the nematicides tested, SHDC (Vapem) wes
Lowmd 4o inhibit sclerotial germination of R. goleni at
gll the three concentrations tried. Carbofuran (Furaden),
Pensulfothion (Dasenit) and aldicarb (Tenik) at thelr
highest concentration of 120 pim ked e gignificent inhibitory
effect on rodial growth end sclerotial formmbion.

Tield owluation of fungicides, nineral nubrients
end nematicides revealed that combined applicaticn of
fimgicldes Vitavox (0.79) or Fycop (0.4%) along with the
nenaticlde Corbofuren (Fureden 3 G © 50 kg/he) significantly
reduced the digease intenslty end nenotode infestesion ond
cogsiaerably increased the groin yield. Vitovax and Fycop,



91

were foumd to be hignly offective in rcduoing disease
intensity followed by Hinosen. Other egronomlc traits like
offective tiller production, plant height, number of grains
per paniele and grain weight were conolderably cnhenced by
tho application of Vitavax or Pycop. The soll applicatian
of mineral nutrients, zinc or mengenese or the K ratio of
211,5 was found to reduce the dimescse intensliy end per cond
ﬁill infeetion aad increase grainm yicld over the control,
The nezaticidel treatment caused aignificent reduction in
goi} and root population of nematode snd increased grein
yield significontly. The combined effect of nematicides
end fungicides was Lfound ﬁo be glgnificantly superlor 4o
thelr individugl effécta in reducing per cant kill infeotion
cnd inoremaing grain yield.

02 the severgl fungl screencd for thelr antagonistic
action towarde the shoath blight pathogen, Trichoderms viride
end Asnerglllus niger exhibited maﬁimum entagonion tovards

R. soloni in culture. Agpergillus flawvus ond Rhizoyun op.
exhibited entogonlom towards R, solanl 4o a lesscr degreac.
A1l the four entogonistic fungi were foumd 0 inhlbit
rodial growth of R. golani. This is the first record of
the entagoniatib action of Agpergilliug nleer townrds the
sheath blight fungus R, golenl in culture.

0f the four bacterial icolates screencd for their

antegonion towords the gheath blight fungus, two isolateg
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(B, & B, ) obtalned from the seleroiie of H. golond
exhibited strong siibegonictic action cgeingt the Dwngus in
culture. Selerobdial germination was completely inhibited
e?tor inmernion for ton days in bachberiel suspenglon of
igolates B.} and ng. Houever the feasibllity of using
these anbogonists ageinet R. golend wder field coanditlons

reedo further investigablong,
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APEENDIX 1

Pohato dextrose asar

Pgeled potato - 250.0 g
Dexbrose - 20.0 &2
Agaw - 5.0 g
Yater o 1000 =l
pH v 6.0 t0 6.5

APPENDIX 11

Sanﬂ' malze nedla

Malze negl ~ 5.0 g
Yashed white sond - 95.0 g
Hater - 35 0 nl



APPENDIX I1I

Selective nmediun

Dipotassiunm phosphate - 1.0 g
Megnesiun sulphate - 0.5 g
Potegsium ehloxride - 0.5 g
Sodium nitrate - 0.2 g
Gallic acld - O-‘J' 8
Ferrous sulphate - 10.0ng
Dexon - 0.0 mg
Chloranphenigol - 5040 &
Strepbomycin - 50.0 ng
Agez - 20,0 &
Distilled water - 1000 mL
APFENDIX IV

¥erting' zoge bengal strepntomyein agar

Dextrose - 10.0 g

Peptone - 5.0 g

Potassium dihydrogen .

phogphate - 1.0 g

Megnesivn sulphate - 05 g

Roge bengal - (1 pert in 30,000 parts of
the medium)

Agox - 20.0 B

Streptonysin - 30.0 o

Digbilled watex - 1000 wl



 APPERDIX ¥
Soil extract espr

Soil extrect - 160,0 ml
Glucoae - 1.0 g
Dipotogeiun phomphate . =~ .05 g
Agow - 5.0 g
Vater - 900,0 mlk-
pH =  T+0 %0 T2

APPR@IX Vi

Tutrient Agar
Poptone - 1040 g
Beef extract - 5¢0 8
Agﬁi‘ . - 20.0 8
Distilied watex - 1000 ol
pH e T+0

APPENDIX VII

Pe:qto_@eﬁ-gg'emse hroth

- Pephone - 10,0 g
Sucroge - . 9.0 2
Distilled wmter - 1000 nl1



APPENDIX VIII
Analysis of variance table
(Reaction of differcnt rice varicties to cheath blight)

Source 5.8, at MeSo g ugg%;a .'g.g.;
Total 90.380 35

Block 0.020 2 0.010 0.099 344
Treatment 88,150 11 8.010 79.79% 2,27
Ixroxr 2.209 22 1+004 1.00

C.D. for comparison of treatment mesns = 0.536
¥5ignificant ot 0.05 level

APPENDIX IX

Anslyeis of verience table = anguler trensformation
(Per cent hill infeection by sheath blight im different rice

vericties)
Source So’So df I‘ian P cal= P at
culated 0 005
Total 1855270 55
Block 1.492 2 0 0746 1 046 b6l
Exrror 144310 22 £.500 1.00

C.D. for comporigon of treatment means = 1,37

¥3ignificent at 0.05 level



AFPENDIX X

AMinlysis of vorlence tabla-sq,ummojt Efans(lcm altom -

(Poprlation of H. oryzee in hewltby plent roobs of differaent
rice varietios)

Source S8, arg MoSe F cal= F ab
. culabed 0402

Tolal 244397 53

Nlock 0.497 2 0.248 0.979 304

Treatnent 18430 11 1650 G.550% 2.27

Eppor 559 22 0.254

C.De for conmparigon of treatnent meann = 0.853
#3immificet ab 0.05 lawvel

APPENDIX XI
A&’zalyfsis of vericnce fHahle 'S@uare rook !\?\'an: pof n’la{‘llo’n .

(Population of H. orymas in disessed plaont roots of different
2ieo varietien)

SOL‘:I‘CG S'S M éf .8, ¥ cal"' »

; culeved ab 0.05
Potal 20 47735 35
Bloclk . 0.29% 2 0,106 1.540 344
Treotuend 19,004 11 1.727 25 057 2.57

Errop 1516 22 0,068

€.D. for comperison of treatment meens = 0,445

- =Significant ab 0.05 lovel



APPENDIX XI1
Analysie of variance teble

(Bffect of combined inoculation of rice with R. goleni ond
H. oryzeeg on the intensity of gheath blight, Observetion=1)

Sourcae SeSe aft HeBe P cole= I at
culated 0 -05
leyel
Total 108.98 359
N =T F) 2477 T 0% 2.803
T T6.23 2 33.12 10% .95% 3.198
e 603 3 1.14 L% kA 24304
Brpor . 17 060 48 3 o67
G.D. Zoz compericon of H mecas = Q0,442
99 ‘»y o neans - = 0 03&)
’s : sy HF neans = 0.770

*Significant at 0.05 level

, AFPENDIX XITI
Anglysis of variance {sble

(Effect of combined inoculation of rice with R. goloni and
i. oryzae on intensity of cheath blight ~ Observation 2)

Source FeSe ag 11,3, P cal= P at
culated 005
levol
Total 285 .91 58
i} 17 .81 3 5493 8.43% 2.808
P 221.72 2 110.86 157 A4 % 34108
e 15458 5] 2.26 Se21% 2.304
Error 35.80 48 070
C+D, for comparison of ¥ means = 0,610
X ’e P neang = 0,550
# 'y HF means = 1.020

¥Significant at 0,05 level



APPENDIX XXV ‘
MAalyeis of variance table S@m«uooé f?vmsﬁn«m’fm

(Effeo'b of combined incculation of rice with R. soleni and H.oryzee
on tillering - Observation 1)

Souxrce S.5. af HeSs P cal- F at
o o culaoted 0.05
_ level
o 1,195 3 0,308 26,59+ 2,808
¥ 0.260 2 0,130 8,94% 2.198
Trroy 0.720 AB 0.0
G . for comparigon of NI meens =. 0.089
vy ' ¥ moans e 0077
’e TR NI neens = 0,150

tSignificent at 0.05 level

APPENDIX XV '
Analysis of varience table gff,ua‘fe.woc(.'btanj‘ﬂco*maﬁnw

(Effect of combined inoculaticn of rice with B, golani and H. oryzae
on unm - Ohgervation 2)

. Source JeSs ar . MeDe D cal"' P ab
' : culated 0,05
dcvel
Tobal 10.63 59
N 4,47 3 14490 15.200% 2.808
P 0,23 2 0,110 1,007 3.198
np 0.54 6 0,038 0 480 24304
C.D. for comparigon of N means = 0.24
TR BEY P means = .0.21
X ..o NF means a 0442

#3ignificant at 0,05 level



APPENDIX XVi
Malysis of varience Lable

(Effect of combiried inoculation of rice with R. goleni and
emd H, oryzee on plent height)

Sourco BeBe art MeSe F ecol= T at 0,05
: culabed level
H 251.25 5 83.75 3 .08% 2808
F 105.19 2 5259 1.06 3.198
ur 971.21 6 161.86 3¢ 25% 2.304
Lrror 2592,87 48 45 .85
C.D. for comparison of N meons = 5,160
'Y ?0 F peans = 44470
’e X} NF meens = 8.9%0

#Slognificant at 0.05 level

APPENDIX XVII
Analyels of veriance table

(Effect of combined inoculabion of rice with R. golani end
He oryzaeg on panicle length)

Source SeSe ag M8, P cale I et
culated 0,05 level
Total 501,596 59 |
o 82.820 3 27 600 15,8%%* 2,808
P 60,096 2 30048 17.22% %4798
NF T4 «940 6 12.490 7 +10% 2.304
Eryor 83740 48 1.740
C.D. for comparison of ¥ means = 0,96
’e #» I neeans 3  (0.84
#e ’o NF means = 1.67

#Significant at 0.05 level



APPENDIX XVIIX

Analysis of varience table

{Ef£fect of combined inoculation of »ice with R, goleni end

H. oryzoe on panicle welght)

Source 5.9, ag .S, T cal= ? ab
culated 0.05
leyval
Total 71 o93 59
b 26,46 3 8.820 54 .52% 2.808
3 29,14 2 14570 57 02% 3.108
NI 347 6 0.578 2.260 2304
Erzor 12,26 48 0.260 : .
C.Ds for comperison of N meens = 0,57
»e ¥ peens = 0.92
re NF means = (.64

# onifioont at 0.05 leval

APPENDIX XIX

Anslysis of veriance teble
(Effect of combined inoculetion of rice with R, golenl and

H., oryzoe on roob weight) -

SO&I‘Q& SIB. fif HIS . F cal"' I—i‘ at O 005
culpted level
Total 7965,55 59 '
N 1374.15 3 458.05 4,80% 2.808
iy 161.42 2 80.70 0.86 3.198
nF 195643 6 326.07 3 e4B8% 2.304
Erroxr 4493.55 48 9%.62
C.D. for comparison of ¥ meons a 7407
20 »s P means = b.12
re sp HF neens ] 13.24

- #Blenificent a2t 0,05 level



APPEIDIX XX
Anplyein of varlance te.bla'sq mrﬂroottfanSQOMffth

(Effect of combined inmoculabion of rice with R, golani end
H. oxyzae on root population of nematode)

Source SOS. at H.S. . B Oal- F at
culated G05
lovel
Totnl 293,917 59
N 254,440 3 84.810 141.350% 2.808
B 4.972 2 2.480 4.143% %.198
£ 5103 6 0.9505 1.584 2.504
Error 28,602 48 0.600
C.D, for conparigon of N mesng = O .-1;18
29 Y iy ngons = 0 [ 154
* ' [ R ] NE‘ mBSIIB =] 0 0309

“Significont at 0.05 level

APPENDIX XXT
Analysis of variance table -SCIwart Yoo H‘ransFofmaj&'w

(Ef£fect of combined inoculation of rice with R. golani end
H, oryzaec on soll population of nematode

Source S8, af MBS ® cale F ab
culated 005
. layel
Total 2142.256 59 : .
H 2114!474 3 7041820 1840.260! 20808
r 3171 2 1.557 4.,0065* 3,198
215 6.295 6 1,049 2,739% 2,304
Errop 18,570 48 0.383
C.D, for comparison of N means = 0,1428
X X F npeans = 0.,1236
'Y} 'Y EE neang = 0.2473

*Significent at 0.05 level



ATPENDIX XXII

Analysis of variance table'gguumvco

it

v Uy ogn Srbvre AR '

(BLfect of different nematicideson radial growth of R. poleni)

Source SeSe af 14,5, F cal~ F ab 0,05
culated level

Total 25622,58 44
(M)¥ematicide 145 .91 2 72.96 4. ,030% 7 e 200
(I)Level 2241737 2 12358,68 682 ,800* 3266
(xL) Nemati- ‘ _
cide x Level 107 .68 4 20,92 1.487 2,642
Error 651.60 35 18,10

C.D. for comparison of N meons =

T, s 3 means = 2,11

i - VL meang © o 5,%8

*Significant at 0.05 level

AFPERDIX XXITI

Analysis of variance taoble .SCftLaVe roo(’ {'fanspofmahﬂ‘r\
(Effect of different remabticides on sclerotia formation by H.soleani)

Source SeSe ag HeSe P cal- T at 0.05
, culatod level
Tobad 79 .590 44 .
() Nematicide 27.330 2 15 4660 92,357 .3 4266
(L) Level 45,630 2 22,820 154,24 5 206
(1'xL) Nemati=
cide x IIOVC]- 1 0299 4 Q .325 2.19 2 .642
Rrror 54320 36 0.147
C.D. for comparison of U means = 2,81
Y e I means = 2,80
vy NI meang = 4,87

*B8ignificant at 0.05 level



APPENDIE XXIV

Anelysis of verlence table

(Effect of different fungicldes, mineral nutrients and nematicides
on intansity of sheath blight ~ boot leaf stages)

_ pulated level
Total 46,7970 47 )
Blﬂek 4.3516 ) 2 2'7580 4-92* 3-32
i 26,3434 7 57033 8,516€ 2454
1 0.0058 1 0.0058 0,013 4.17
TxH 2.,6366 7  0.4052 0916, 2434
Eyror 152596 50 0.4419
C.D, for comparigon of T memms = 0,.80%0
'Y T3 N oearg = 00,5910
’5 e TN mB‘BIlS = 0110?2

#5ignificant et 0.05 levzl

APPENDIX XXV

&nalysis of variance teble
(Bffect of diffevent fungleides, minerel nutrients snd nematicide

on the iuntensity of sheath blight ~ carhecd ptege)

.S,

P, abt 005

Souree S8 ag P cal-
culassed lovel
Total 83 - 2300 47 : .
T 65,9412 7 9.4200 40 ,08% 2,34
1 8+3300 1 843300 25 J44% 417
T xHN 0.8400 7 0.1200 0..51 2«34
Error 7.0?00 30 0.2350
C.D. for comparison of T means = 0.5709
¥ R X N reana = 02851
as P TN mﬁﬂnﬂ = 6 ;8074

=Bignificant at 0,05 level



APPFRNDIX ZIXVI
Anglyolis of variance table

(Effeet of different fungicides, ninersl nubtrients and of

nematiclde on sheath blight intensity abt the time of

harrest)
Sour'ce 3 .'S . df b . 8 . F 033-"“ B at 0 005
culatod lavel
Total 174 .41 47
Block 5 044 2 1 072 3 072 3-'52
T 131090 7 18-84 40084* 2@34

?x0 1,95 7 0.28 0.606 2.34
Error 13.684 30 0.46

C.D. for compaving T means = 06,8010

oe 5 B means = (0.4007

v 29 IK meane = 71512

APPENDIX XXVIL

Anelysig of varience table
Mguler treaofornetion

(Effect of different fungicides, mincrel nutrients gnd nematicide
on per cent nill infection = ear hezd stage)

Source S.8. af M.S. P ocal- ¥ at 0.05
culated level
Total 2498.12 41
Block _ .2071 2 . 1+350 5452 5452
T 1999.€8 T 285 ,67C 125,11* 2e34
] 370.75 1 370.760  162.38% 417
TxXN 56.47 7 8.007 255% 2434
Erpor - 6B.49 30 2,280 '
C.D. for comparing T means = 1.788
’e ' N meansg =  0.894
'y s TN means = 2,550

*Bignificant at 0.05) level



APPENDIX XXVIII

Anplysis of variance table
(Effeet of different fungicideo, mineral nutrients and
nenaticide on grain yield (kg/hn)

Source 8.5, arf a8, B cal~- F at 0,C
‘ culated Jevel

Total 18051285 ,690 47
Block 556'76.001 2 27838,000 0.673 3432

T 10044882.170 T 1434983167 %34 .608* 234

N 44264835,266 1 426485.283‘ 106,940% 417
TN - 2282510334 T 326072.904 7 877* 2434
Error 1241735.903 30 41391.130

C.D. for coﬁparing T meens = 239.618
ve ’s N means -~ = 119.810
'Y ) ey T“ means - 338.874

#5ignificant at 0.05 level

APPENDIX XXIX

Melyels of variance table = Square root trensformetion
(Effect of different funglecides, minersl nutrients, nematicide

on effective $iller production)

oouree S¢S af .S, ¥ cal~ P at 0,05

3,32
234
4.17
2.24

culated level
Total 140630 47
Block 0.051 2 0.025 1.481
T 0.678 T 0.097 5.070%
101 0.257 ' 1 0.237 " 13.850%
TxHN 0.15% 7 0.022 1.284
Error 0.512 30 1.707 '
" CoDs for compering T means = 0,155
- 'y N means a 0,077
'Y 5o TN mesns = 0,219

*Significant al 0.05 level



APPENDIX XXX
Analysls of voriance table

(Effect of different fungleides, ninervel nutriento and
neuzticide ol plent height)

Dource S5 af fee I ople- F at 0.05
. S culated level

Total 1354 .43 47 :

Block 237 2 1.185 0.09 T332
T 298,52 T 42,65 3e354% 254
W 472.51 1 472451 37.0% 4,17

Tx0N 198.60 7 ‘28429 2.22 2434

Error 383.03 30 12,77

C.D. for comparison'of T oeens =  4.231
'Y 'Y Noeangs = 2,114
'3 >0 TH means = 5,952

*Significant at 0,05 level

APPENDIX XXXI
Anglysis of veriance teble

(Effect of different fungicides, mineral nutrients and
nematlicide on grains per panicle)

smﬂ‘ce S.SI df I‘I.So 1‘1 cal- F at 0 IOS
culabed lcvel
Total 89,245 &7 :
Block 5,172 2 2,586 2370 Ze%2
T 19,603 T 824 2.,612% 2434

TN 20,672 7 2.95% 2.745 24354
Eryoxr 52 «660 30 1,038

C.D. for corparison of T means =  0.,1216

- . I mezns = 0.6080

*S5ignificant af 0:05 level



APPINDIX XXXII
Analysis of variance table

(Effect of different fungicides, mineral nutrients and nematicide
on grain welght)

Source 5 .3 » df MQS . P Cﬂ»l"" B Bi‘! 0 l05
‘ culated level
Block 1.96 2 0,98 0.64 5.32
T 427.08 ' 61,01 39,.88% 254
N 35 o 30 1 35436 23,124 4.47
TXU 1257 T 1.80 117 234
Brror 45 .89 20 1.53
C.D. for comparison of T nmeangs a  1.442
. 29 N means a 04,721
Y o9 TN means m 2,639

¥Sienificent at 0.05 level

APPENDIX XXXTII

Analysle of variance table
. Square root trensformation

(Effect of Aifferent funglcides, mninercl nutrients and nematicide
on nemabtode population in soil (100 g) before harvest of the

crop)
Source S5, ag MeSe P gale- F at 0.05
culated level
Total 465 ,00% 47
Block 5780 2 1.890 0.505 3 e32
T 42,485 T 6,069 1.621 2434
N 293,609 1 293,609 T6.440%  4.17
Erpor 112.285 30 3.742
C.D. for comparison of T meang = 2,2562
'Y P N meons = 1.1281
vo . TN means = 33,1908

*5ignificant at 0,05 level



APPERDIX XXXIV

ol of varience table = Square root transformabion
(Effeet of different funglcides, nematicides end minersel nutrients
: on root population of nematodes in 10 g root)

sSouree ) SeSe dasg MeSe ¥ cal= P ab 0.05
culabed level
Total 83 4835 47
Dlock 2440 2 1.22 2.28 3032
T 2.660 7 0.38 0.%8 2434
N 61,590 1 6159 115 .28* 4,17
TxN 14120 7 0,16 2.99% 2434
Erpor 10.020 30 0.53
C.De for comparison of T meany a 0,865
oy . ’» N meams = 0.4%2
[T 9 IR means = 1,223

¥Significent at 0,05 level

APFEYDIX XXXV
Analyasis of varience table = Sguere root transfqgmaﬁian

Effect of differemn fun@icides nineral nubrlents and nematicide
on R. golenl propagules in’ soil (30 g soll/plot)

Source FeBe af MaDo P ecple P ah 0005
culaked Jevel
Total 2%,058 47
Block 0.210 2 0.1052 2,278 332
P 20,251 T 248930 62.649% 2.34
1§ 0.681 1 08812 19 .080* 4417
T xN 04329 7 4,7050 - - 1,019 2.34
Error 1.3685 30 0.0460
C.D. for compsrison of T means = 0.2500
e e N means = 00,1253
Y ' s T npeans = 04,3544

?*Sienificent 2b 0.05 level
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ABSTRACT

Rhigoctonia goloni, causing sheoth blight of rice ves
found $o0 infect a number of conmon weeds ond orops reismed in
rice foellows in Kerala., The fungus wes found t0 produce
leaf ond stem blight in groundnut plmats. Thiag is the firet
repoﬁ of this fungus causing eeriel blight symphtoms in
oflult gromdnub ylmﬁﬂ.‘ On Seébania gouleata (daincha), tho
fungun produced devere coller pob,; 4hls being the first
record of this fungue on this crof: in India. The occurronce
of R. molent under moturel conditions on the weeds, Avluls
eriotate and lonochoria vaginalis are reported for the first

tinec.

R, goleni imolates from riceo, dalncha and groundnub
yore found %o be morphologicelly similer vwihile the secemm
lsolate differed slightly, .Anastoa-:oais stulies revealed that
igolates of R polsni from pice, daincha mmd groundnut were
geneticelly related while th;a pegarmm imolate wao geneticelly
difforent, The isoloten fron rlce, doinche end grouwmdnub

could cross infeot thelr respective hoot plents while the
pesarman isolsbe failed o infc,ct rico, claimha or groundmuab,
211 the ten rice va:ﬁ'.teﬁiem tesbed vere found to be -
suscoptible to eheath blight dlgense end the rice root
neadodes A hi.g‘hgx' ncﬁated*e popilation wes notlcod in the
roots of plants sgzvarely effected by sheath blight of each
wrietﬁr vhen compared with that in heeldhy dlant roots.



Pot culture cxperimenta involving He goioni and
varying levele of the rice root nematode inoculun revealed
a possible role of the rice roobt nemetode in rendering the
rice plents more susceptible 4o the gheath bilght disease.
ILgh nemgtode populations (1000 nematodes/S 1 soil) along
uith sheath inoeulotion of the fungus wes fouwnd %0 produce
‘moximm intensity of shesth Ulight.

0f the four nemsticides tested in the laboratory,
SMDC (Vepanm) was found to luhibit solevotiel germination. of
H. goloni &b oll the three coneembrations tried. Cavrbofuran
(Fureden)s %’*ensulfouns,cn (Danenit) and Gldicerd (Temik)
couged ai@i"ieant reduction in readial growth and se!.erotiel
formabtion o the highest coneentretion of 12(} Prtle

Picld evalm*aicn of fungleldes, mincrel autrients
andl penabicidesn revealed ot combined applicaﬁion of
funglclden Vitavax (0.1 ) oz *‘ycop(O <} elong with the
nematleide Carbofuren (..‘ureﬁan 3 G @ 50 kg/ba) oisificantly
reduced the digease intensity and nematode infestatlion end
conalderably increased ‘the grain yield, The fungleiden,
Vitavex and Vycop were found to bo highly effcoiive in
reaucing divepse intensity followed by jlinosan. The possl-
bility of thc combined application of fimgicides and
nematicides to cu_nurql the sheath Dlight disecse in nenatode
;infes’cea tracto ia iﬁdioaﬁcﬁ.

of ‘a:h@ geveral fwmglk sorecncd Lfor their antegoniom
egeingtd Re golend In culture, Ixichoderna wiride end




Apnoxgillug picer vers foumd 40 exhibit maximum antegonism

followed by Aspergillug flavus and Bhizopus sp. Tho bacterial
isolates E1 and B4 isolated from sclerotie of R. spolend
exhibitad strong antogonien egalnat che sheath blight fwmsus
in culture. OSclerotiel gormination of the fungus was
inhibited aftcr fmmerpion in a cuspension of the bactcrial
igolates D1 & B4 for ten doys. The feasibility of using
these matagonistic nicroorgenisms egainst R. poloni under
fiecld conditicns needs further investigations,






