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IHNTRODUCTION

Ruttanadu, the rice bowl of Kerala is e unique
agroclimatic tract comprising of éhe deltaic formation of
four major river sysitemgs This ares is geﬁerally gituated
1 - 2 metres beleé,ﬁSL and is submerged under water for a
cénai&erable period of the year. Indiscriminate introduction
and loecal maltiplication of &iﬁfeient varieties of ricé'is e
common. practice noticed iﬁ this region. Such practices often
lead to the imtwoduction of a mlbitude ofléiseaaés in rice

also..

It has Seen aptimated that up to 10 per cent loss is
eause&‘anﬂﬁallyldue o éeed bopne diseases nlone in Rice.
Vydhyeseckaran and Ramadoss (1974)fzeeefd@& gevere geed
infection in the Quitivar IR-5 regulting in gquentitative
yield losses of 20 - 40 per cent in different parts of
Tamil ¥adu, The s66d borne nature of the different diseases

of rice in Kerala hes not been investigated so fer.

*“ragge@_harnetfungi in general cause germination failure,
seedling blights; réfs'and also diseases'in adult plants
(&hris%enSGn and Fauffmen, 1965). Besides their épreading ﬁ
t0 newer localities. The metabolic pméduets.af geed bérﬂe |
microorcanism 2lszo have gerious consequences on the health

of human and animal belngs (Brook and @hite; 1966).



ﬁetermina%ien of the associsted microorganisms and
the damages caused on seed visbility, seed germinsition,
esﬁahlishment of seedlingsy etc. iz highly imperative o
undergtond the ezxtent of damage-eauséd by seed inféctiaﬁ.
Appropriate corrective or protective measures can be adopted

only in the 1light of these information.

Many plant pathogens awe @ieseminated through seeds
and the effective control measures ineclude exclusion through
'éeéé eertifiéation and sced trestment. Seed treatment is
probably the cheapest and often the safest method of direch
piaﬁ% diS@aﬁé cagtﬁ@l@ The traditionally used organo-
mercurials have been diseoﬁfinué& in view of $heir build up
in 8611 and plant systems. They aze largely replaced by

varicus systemic funglcides 1ike carbozin, benomyl, ete.

Choice of the type and concentration of the chemicals
t0 be used for this purpose is also an important aspect to be

 dnvestigatbed.,

~ In the light of the mbove, the present investigation
viz, "Studies on the geed borne diseases of rice in Xuttanadu®

was undertaken with the following main objectives.



2e

3.

5.

Isolation and identificatlion of seed borne pathogens
associated with the commonly cultivated varieties of

rice in Kuttanadu.

Assesement of the extent of damege caused on seed

gernination énd seedling vigour.

Bffeet of culture filtrate on seedling vigour.

- Biochemical changes due t0 seed infection.

Effect of seed breatment chemicals in controliing
infection. ‘
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REVIEW OF LITERATORE

Isolation of Seed-borne Microorsanisms.

veveral fungi have been reported to be associated éith
rice seeds all over the world. Sharangapani (1930) reported )
the scorching‘of grain coats and the assoclation of a species
of Hélminthdsberium, Suzuki (1930) suggested the possibility

of primary infection of Pyricularie oryzac and Ophiobolug
miyebeanus in rice seeds. Ganguly (1946) reported the seed-

borne nature of Helminthosporium oryzae in rice.

'Paamanabhan (1949) isolsted Irichoconig padwickii from
rice grains and found that the pathogen vas internally seed- |
borne, He also isolated Curvularia lumats, Oghiobolus,. |
niyabeanus and Higrogpora erzae'frcm rice seeds from Cutbtack.
Vachacek ¢t al. (1951)vrepcfted diffeﬁent genera{ of fungi
from rice seed and found Al%@rﬁaria SPDes Helminﬁhésgorium SPP .
and Fugarium spp. t0 be internally seed«berne.v Del Prado and
Ghristénsen (1982) obmerved 4he aSsbciatiom of Aspergillusg

laucug, A. pigew, Pendcillium Sp.; Albternaria derrens,

Fugarium sp., Hormodendrum sp. and Curvularla sp. in siored

rice seeds, Bugnicourt (1952) isoleted many fungi lilke

Helminthogporium, Gurvularia and many species of Fusariunm

such as F. decemeecellulae, F. kuehnii, F. moniliforms and

and ¥, geripi from rice seeds.
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Reo and Salam (1954) in their studies on wice grain
discolozation found that 6G‘per'eeaﬁAaf the &arkenedvgrains.,
were infected by Curvularis sops viz., C. geniculata,

C. affinis and C. gpecifera. Hirayama and Udagawa {1958)
reported éifferent species. of Agperziling %iz,3 4. flevus,

A. candidus, A. glsucus, A. yersicolow, A. terzeus and

ey

A. pheenicis from the rice seeds from Japan,

Baldaceli and Corbetta (1964) reported thé principal fungi

infecting etored rice grains o be Hpicoccum HpP., Alternaris
Sppes He mintho%@afxuﬁ Qr.é&égrPgﬁiﬁilliam sp@;, Fuseyium SpPe,y
Agpergillug QQQ and Pyrioulaxis ozryzae. They also suggested

that the extent of infée%ien~ﬁés dé%@rmiﬂ@d»by-%he<sﬁofage

conditions. Seraya (1964) suggested surface sterilization of

- wice Eée&s for deﬁeetiam.of‘intermﬁl.imfeeﬁicn'by E. o?gzae

and E;’érEZae, Pavei 2% 8l. (1966) reported that Trichoconis

indica and Mﬁﬁoﬁheﬂiu@,indicnm‘aiaﬂg-with other common fungl

were associated with rice geeds callec%ed,framyvaranasi,'

Hagany et al. (1%68),isolataé several species of

Agpersilliue from diffevent varieties of vice. Aspersiliug
flavus was recorded as the most prevalent Pollowed by g.'ggﬁﬁgg
A. szdowi; A. tamowil, A. yersicoloxr and A, gandidus. Other
fungl isolated inelu@@&_?@niailliaﬁ‘spy., Ihizopus ni%ri@ans

(B. stolonifexr), Actinomudor sp., Cireinella sp., Mugor mucedo

and fhaearamulaxiajsy.'_~Eeneiﬁ and ﬁat&méf(%970) isolated



several species of Curvularis viz., C. siddiouii, €. orvzae,

C. eglavata, C. geneculata,

b d

C. lunata, C. pallescens, C. ftzifolii,

C. inaequalis, €. uncinata and C: gymbopagonis from rice geeds

by standard blotter method.

Nath gt al. (1970) observed that in thres rice seced lots

in the blotter test, counts for Fusarium poniliforme increased

conglderably vhen the incubation period was increased. They

mleo recowrded Drechslers 1onairpstrata for the firet time onm
-zice seeds by blotter method. Addison (1971) igolated 21 .
‘gpecies of fungi froé rice geedg in CGhana uSing blotber method
at room temperature (26 = 2890). Agerval and Singh (1974)
compared thé percentage incidence of sced-borne furigi in
different varieties of rice by blotter technigue and several
species of fungi were isolated. Iedchoconis padwickii was -
%he most commen, followed by C. lunzta, F. moniliforme, |

Z. gomitectum and Irichothecium spp. Léu and Sheridan (1975)

':ecorded Alternaria slternata, Cuzvularia state of Cochliobolus

lunata, Curvularis trifolii, Drechslers gustraliensis,

D, havaiiensig, Drechslera state of Coechliobolug bicolor,

Bplcoceun purpurascens, Nigrospora state of Fhuskia oryzoe,

Pithomyces chartarvm, Fusarium spp. and Alternarie pedwickii

from stored rice sees in Newzealand.

Furlani et al. (1975) reported the presence of

i

Helmin%hosvariﬁm, Curvuleris and Nigrospora spp. in the




desceﬁding order on the épottéd panicles from Bragil.

. Esuzuoso gf al. (1975) in their studies on rice seeds by
blotter method over three years, observed the seed-borme |
nature of fungi like B, oxyzbe, 2. orygae and T. padwiclkil

in Nigeria. Presence of P. oryzae on seed was limited and
infection was generally lows A survey Qon&ﬂéte& by Zainun
and Wik (1977) on the seed-bsrne fungi of rice in Malaysie,
revealed the presence of 33 funsal isélaféa; The most common
‘pathogens were ﬁ,.na&wiekii,fﬁ; OLYZO.C, g,'ﬁbnilifbrme.

N. oryzae and . oryzae. Mittal and Sharma (1978) zroported

thaﬁ.Staehybotrys lobuleta was exteornally seed-borne while

Mycogone nigva, Memmonielle echinata end Stemphylium botryosum

were internally seed-borne in rice,

Sharm end Siddigqui (1979) recorded for the first time
Drechglera holmi and I. campbogeras on rice seeds obtained
from Assam and VWest Bengal. Azim and Khalil (1979) deseched
the predominence of Aspergiling spp. on the discoloured grains
from Egypt, Eupriémgn and Palmer (1979) surveyed 133 sampies
- of riée geeds in Indonasia and recorded several fungl asso-
ciated with them; T. padviekil, D. ozyzae, C, lunate and
F. senitectum were the most Gommoﬁ. Sanchez gk 2. (1979)

detected Rynchosporium oryzae in paddy seeds c¢ollected from

- naturally infected fields in Philippines. The paﬁhegen

gurvived for seven nonths in storage at 20 - 3000.



Richavdson (1979) gave an ammotated ligt of rice seed-borne
fungd, which inclu&ed.ﬁareelaﬁium oxryzee, Altermaris longigsima,
Aseochgta oryzae, Brachysporium spp.; Diplodia orlzae,
Drechelers helodes, D. neergaardii, Giberella zes, Helicoceras
SPDey Hendersania os'zae,,maggagarthe saiviﬁii, Melanoms
glumasumn, Monagecus éyo, %@caaghagxella 8p., Ophiobolus
oryzinis and Sclerotium zolfeii in addition to the organisms
reported earlier. Reddy and-ﬁhare‘(1979) from a-stﬁdy“in h
Madhya Pradesh reported that, D. oryzee and A. padvickii were
'eoﬁménly associated with rice samples and both were'externélly
as weilvaa'intérnaily'seeé«boﬁne. Ranganathibh et ai. (1979)
detectod seed~borne infection of rice by 2. oryzae in Karmataks
State by blotter method. FKuthubutheen (1979) recorded frequent

associabtion of Asperzillus funigatus from six rice cultivars,

' ' o e
Ribeiro (1980) found that the washings of the seedsaw&s‘i

better than the filter paper method for debecting of Pyricularis
aggzée infection, vhile filter paper method was better for the
detection of Helminthosporium oryzae from rice seeds.

Arungenart gt al. (1981) found that several fungi including

Sarocladium oryzas and Cercogpors oryzae associated with rice

seed caused seed discoloration. Acrocylindrium (Saﬁocladium)
orgzaejwas ieported t0 be externally and internally seced-borne
by Mohen and Subramonian {1981). - Bingh gt al. (1982) detected

75 per cent infection of rice seeds by Algerneria padwickil
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in modified blotter method. Caratelli and Saponaro (1982)
isolated D. oryzae, B. gmyzae, A. pedwickil and CGurvularis
spp. from rice seeés in Brazil, while Zakerl and Zad (1983)
reporited inﬁernaliseed infection by B. oryzse, C. luneta, |
g; allescenge, T. padwickii, Cochliobolug miysbesnus and
Higrogpors oryzae from Iran. The first four were isolated
from the éﬁﬂosperm and the latter twé élong with R. gryzse

from the rice embryo,

Damaces due to Seed-borne Fungi.

The results of the earlier experiments by Thomas (1941)
on the influence of infected seed on development of Helmintho-
sporium disease in rice seedlings proved the imporiance of
seed-borne inoculum. fle obtained a reasonable amount of
infection on seedlings., Vhen artificially infecied seeds were
gown in sand, the percentage of germination was affected. The
post emergence mortality of the seedlings was also more.

Mead (1942) reported diffevent aegree$ of‘infee%ion on cereal -
geedlings due to aeéd~borne fungi, Padwick and Ganguly (1945)
deteb%ed severe germination fallure in pé&ﬁy seeds infected
wvith H. oryzae, Q"iunata and I. cgudate while Padmanabhan
et al. (1948), recoxded loss in weight and germination failure

of paddy seeds infected with H. omyzac.
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Hingorani and Prasad (1951) deabhstratéé blight and
lea£ spot sympionms in rice seedlings raised from seeds |
inoculated with G, lunats and Hélmimthésgerium gpp. up o
80 and 70 per cent respectively, while theme was no infection
in seedlings raised from uninoculated consrols. Govindeswany

(1955) zeported the adverme effects of Helminthosporium and

Fugarium species on the germination and seedling emergence

6f paddy seé&s infected with them, while Gurvuloris and
Chaetomivm spp. isolated from p&&&& geeds did not cause much

damage,

Abi Cheeran an&'Samraj (1965)’E@§artedﬂgérmination ‘
failure and aéedling losg due to seed infection by T:iehoco&is
padwickii, while Ibrahim an&'Fgéag (1966) reported damping
off and stunting of rice seedlings due to the association of
Alﬁerggria tenuis, Agpersilliue ustus, F. latemitium, |
E. oxyeporum and E. golani with rice seeds, Aecording o
Aguiero et al. (1966) germinaﬁian failure, rotting of root
and coleoptile as weil a9 étem and seedling blight of rice
were due te_see&*borhe funéi ke F. moniliforme, C. lunata,
Penicilijum spp., L. padvickii, . oryzag and N, oxyzae.

' Fanse and Chris%ensen'(%Qﬁé) observed a reduction in the
germination gépaéity of grains due 0 infection by fungl

ter eight months of storage.



Chrigﬁengen (1967) meported that Asﬁergzilus gpp. under

s@m@ eireumsﬁamees were reepenslble for g@rmin&ti@n failume

of grain seeds, Vidhyasekeran gk al. (1970) studied the offect
Gf,g; fl&ﬁﬁs;Ag. raileseens§_gg'iunata»aﬁé\gs méniiifgﬁme on

_ %he-gezmina%ib% of vice seeds and found a roduction of 24 = 67
per cent. Teplyakova and Dudenke (1??0) re@@xtaé thet 32 per
eemt eﬁ +he fungd isolated from fiee, iﬂh;bﬁ%eé seed SeTMING -
tient Gh&nﬁa?asnit (1373) alas few@“ﬁ@d germin&%&an-failure

of rie@ seeds due %@ iﬁfectioﬂ by ?hem& aﬁiaﬁensie, 2.

:gleme 4o &ﬂd P. 3 avans in &hamag India, ?1@@%&&, Phlll@piﬁes
'am& ﬁ%ailaﬂé. Eﬁthuzigg al. (?9?2) Qhaervadvgaer germznaﬁion

'iﬂ xiea seeds infeetea w4%h~?} vadwiekii‘alamw wi%h aéaﬁg oot

. and ealeemtile zoG, aﬁﬂ ultimate death of the ﬁ@rmz%&%e@ _
seedlings. Rath (1974) aemaﬁstra%@& sigﬁéficaﬂt decrease &ﬂ
‘thevgermimgﬁiam of xiaa'@e@ﬁa of fiva.aultivaﬁa due to infec-

ti&n:hy D, @rzﬁ&&#

Danguah b al. (1976) recorded %igﬁifi&&n% sernination
failure in discolored @&dﬁy saeﬁs,A-Eirfexasaaa Seidel (1978)
xeeerde&wﬁhat »ice seed iﬁfecti&n‘by.éachiiebagus-mig&b&éang
§: Qrgé&a) de@feasgﬁ_germinaﬁian 53.66 per cent and eaué@d‘

40 pexr eéﬂ%'seedli&g'éémpiﬁg;@ff in Cuba. ﬁiigxami et 8ls
{(1979) paiﬁteé out that in paddy, D. erizae,,ggimeni;ifarme,

aﬁ& 2. ga&wiékii maimly'sheﬁeévaha@aeteristie symptoms on the
seedlings. Ashokan gt al., (1979) repax%éﬁ_%ha%‘ﬁélminﬁhaswaxiam

é@@ny Curyularie 8pp. and‘Fmsariumvsgp,,wexe inhibiéory on
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rice,aéed,gerﬁimation and leéd %o post emergence mortaliﬁy}
Pogitive carrelaﬁion between the seed infechion and consequent
field damage'were:reyorteﬁ in several cereal crops by workers
like Semenov (1980) and Mathuz (1980), Resjan (1981) reported
‘loss in weight of paddy seeds infected with Corbicium sasalid

Zad ahd o
- ond Agrocylindszium oryzae. lakeri end Zed (1981) pointed ouﬁ

that paddy seeds infected with . oryZeg produced abnormal
Aséedlings while Bernaux (1981) obgerved mycelium snd sgpores

Of P Q?yzaa énd D. oxyzae on the Qlume @nﬂ caryopsis of paddy
seeds during germination. NacrdSi% was noticed on coleéptile
and leaf sheath. Martin and Johnston (i982) reporfed that
Fﬁsarigﬁ infection on cereal seeds generally éffected:ﬁhe
germinaslon and éeedling vigour, while Inolshin (1983%) could
ﬁet>obtaiﬁ any eoﬁrelatien between seed infection and germina-
tien failure'in vaddy for meny other fﬁﬂgi.> The Pungi dried
'ware H. oryzae, E. poniliforme, Peniéillium 8ppsy, £. lunata,
Agpersillus sSpp. and’Al%erggria-sPP, - Vidhyssekaran gg al.
(1984) recorded reduced grain weisht and germinotion failure
in seedlings due to infection by Serocladium oryzae.

Rémadcss (1985) gave indications Ffor possible varietal
preferences of different fungi to seed infection and further

damage.

Yoshi (1950) studied the effect of metobolites of

Fusarium moniliforme on ceresl seedlings and reporbed
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different levels of reaction by the seedllngs. Brian et al.
(1952) during the course of investigation on the vhytotoxie
prapertles.ef the fun@al metobolites, reported the production |
of some toxing which wore harmful to seeds oven at very low
concentrations, Root and shoot elongation of rice seedlings
were recQﬁded by Venkataram {(1956) due $o reachion with th@
metabolites of fungl like Fusarium spp. while, Tudwig (1957)
demcnstwate& the growth inhibitory nr0§6vtv of culture

Filtrates of Helmzntbesnmrium 8p. in eomwon cereals.,

Viﬁbyasekaran et 21. (1970) sugmested th&t oxln
‘psodueed by different ssed—baﬁne fungi inhibite& oot 1angth
of rice seedlings to a marked extent. Neir (1969) reported
inhibition of germination of rice seeds by the culture )
filﬁrate ofvélternaﬁia ga&wg@kif, Bhale éﬁ_@%. (1982) gave
a detailed account of the inhibitory effect of culiure Piltrate
of 2. padwickii on rice during the course of their studies on
tﬁe'éffeet of seéa«barne‘fungai netabolites on seeds. They
obtained 1ﬁdications for the killing of plumile by the fungal
metabolites resulting in germination failure. Remodoss (1985}
zeydrﬁed that the tozic fraction of three fungl namély
D. 6rxzae, A. padwickil and ¢, lungta induced grain dige
celoration and sioﬂificantly inhiblted seed germination.
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Biochemieal chenges due +0 Fingal infection.

a. Changes in Starch content.

 The sﬁérch content of cereal seeds has been weporited
to Qeerease due to fungal infection; Allen’(1942) and
Mirochs and Zalki (1956) reported reductlion in etarch content
of cereal seeds due to microbial infection. Redueéion in
étarch content folléwed by an inqrease in ﬁhe'ceﬁtent of
reducing sugars due t6 infection by fungi was reported by
Vidhyasekaran and Govindasvany (1968). Vidhyasekaran and
Kandaswany (1972) have'reﬁorﬁaa e reduction in starch content
of many crop seeds infected with fungi, even a# an inecressed
level of prophylase activity. Vidhyasekaran aﬁd Ramadasé
(f973) also reported a decrease in gtarch as'wéll ag goluble
sugar content of Helminthosporinm infected rice grains.
Bilgrami gﬁ,g;; (1979) found o general reduction in starch
content of vice seeds due o fungal association, accompanied
by & vise in the total sugars, indicating the possible
hydrolysis of starch. .

b.. Changes in Protein contenk.

fChangas in the protein content of cereal seeds dus to
fungal infection have beeon investigated by several workers.

Vidhyasekavan and Ramadoss (1973) and Vidhyasekaran gt al.(1973)
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recoxzded a glight increase in the protein conbent of rice
seeds due to Helmia@hesngrium.infa@ﬁieﬂ¢ Oblisanmi gh gl.
(1972) recorded increased amino nitrogen content of rice seeds

due %G iﬁfe@%ian by Agpérgillus sp., §6ﬁicilliﬂﬁ SPe, Susarium

orium sm¢, ﬁi@@xn&%ia By, ang ﬁelminﬁheanas&mm SPDe

Bilgﬁami et al. (1979) also reported va@&a%ienﬁ in the protein

level of fungus infected rice seade.
¢. Chenges in Amino aeia conbent.

Tﬁ@ changey iﬂ the amiﬁe aeid canteﬁ% af aeeéa infaaﬁé&
‘with fungus have be@ﬂ repaf%eé by seveﬁal wa&kexs. Vidhyae~
 sekavan ef gl. (1973) reported that gﬁiﬂ@ aelds like lyeine,
1eueine end igoleucine decreased im mice seeds due %o infection
by Helminthosporiose, - Dventhough the content of some amino
acldg showed an iacrcase, there was & glight éeameaae in the A
total amino aeid ngtent. %Al@f&&i gt ak. (1979) reported
thet anino acids either incroased o é&éﬁa&ﬁ@é{&& ﬁisappé&reﬁ
in fumgél infected ?iée seeds, ﬁeyeﬁ&img upon %he oxganicm,
-time of storage, etc. Remadoss (1985) fﬁﬁnﬂ that 1evela of
anino ﬂi@roﬁen, pggnelies and emino aclids like lysine, glycine
an@,t?yptephan ingreased with increase in the levels of rice
grain conbtamisation by fungi, while, levels of amino seids
‘Like alanlne, serine, aSy&rtie acid and threonine tended %6

deorenss.
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‘Effegtfgg Sced treatment Chemicals in cont3011iﬁg Infection.

Cereal seed treatment with systemic fungleides like
vitavax, benlate, plant vex, ete. were tried successfully
by Nene gf gl. (1971). Mawsh (1972) zeporited that benonmyl
at 499’g per 100 kg of seed gave almest complete control of |
blast'disease auring the seedling stage of rice, He aiéo \
weported that carboxin in a fcrmulaﬁeﬁ mixtaretwith'thiram '
increased stand counts of rice infected with several other -

seed~borne fungi.

Bidari e} 3;. (1978) found that benomyl had
significant effect on cereal seedling vigour. 'Sherstyanykh
and Tukyanchikov (1978) ncﬁeﬂ»ﬁhat-preamawing seed treatment
with many'fungicides vas very effective against the meed-
borne disease of rice coused by F. gzysporum, H. orgéae'

and Alternaria oryzae.

Hampton (1979) observed an increase in germination
percentage and viabiliﬁy‘cf‘éereal seeds treated with
carboxin and thiram in Newgzealand, Paddy ééeaé,treaﬁment
with gystemic fungicides like bénomyi wvere found to be
effective against blast in ﬂuESegies'by‘Bandong,gﬁ,gl. (1979);
Baged on in yitro tests with eight fﬁngicides.against

Trichoconis padwickil, Kumarasvamy (1979) reported thatb
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baviatlﬁ camplately znhlhwted gx@wth ané 8poOTe germinatioﬂ

a% 0.1 per cent while benlate and. &zbhane M=45 were inhinitsry
at 0. 2 per eent only, Cereal weed %reatmen* wﬁ%h many pther
sys%emle fun@iciéeg was ﬁuecassfnlly attempted by workers 1zke
Mbore et al. (?9795 end Hompel snd Saur (1979).

Eannaiyaa and Prasad (198&)_in teste for control of
seed~borne Rhizoctonis golami in rice; reported that seed
tme&%m@aﬁtwifh benamyi and aarbéxin'iﬁére&sed germinatien
while oxysarbox in, carb&xin and. benemyl increased shoot grovwih
‘significantly. Root growhh waa increased by aanhenﬂazimQ\
6xyeambexiﬁ and benomyl at 0.2 per cent. They also found a
20 peg cent 1ncrease in the vxabil;ty of the vice seeds
trea%ea with oxycarboxin and N;?G ﬁurinﬂ gtorage for eiga%
meJth@. Dharan Vie (1980) ﬁ@pozteﬁ that when systemic funglie
eide& 1i?e bavis iﬂ, benlate and vitava& were used far'ﬁiee.
seed trcatment they E@m&iﬁ%& bi ologi@aliy active and rétaiaeﬁ
resi&um? efficacy when tested afior one yeay of s%aragaq
Sborage of treated seeds did not advemsely affect aubsequent .
germindtion. Ashokan et al. (1980) reported that rice meeds
trested wiﬁh‘vi%avax:gQV% bet%erfg@rmiaaﬁibn ev&ﬁ«afﬁeﬁ '
peviods of long st@fage; Bouruoso and Jeaqnﬁiﬁ (198@)
recorded reduction in seed imﬁéeﬁien by Qreehslééa‘gggggg

end Curvalarie spp. in Nigewia, by treating the rice seeds
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vith benlate and dithene U-45. Pandy b sl. (1981) found
that most of the seed mieroflora were reduced by seed'
treatnent with fungioiﬁés 1ike dithane M;AS_while, henonyld.
and captafol were less effectiv@ eventhough 2ll . treatments
were roported to incréase seed germination. Accgréing to
Singh gt al. (1982) cereal geed treatment with cerbendazim
and thirar at 0.25 per cent gave excellent proﬁecﬁion against

Asper&mllus and Penicilliiuvm spp. Whll@ carbendazim alone vas

effective for only 30 days. Seed treatment of paddy with
benonyl at 0.04 per c@nﬁ was reported Lo have given almosd

complete control of blast ( zg cularla azvaae) by Vyas {1984)‘

als@ »
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 MATERTIALS ANWD METHODS

Collection of Rice seeds.

The seeds used for the present investigations were

collected during the main erop se&son¢(Mevamberaﬁecembervﬁa .

Yareh-April) and additional crop season (April-May to

September-October of 1984-85) from different parts of

Rutbanadu namely, Edathusa, Ebncémbu, Kidangora, Pulinkunaug'

Kavaelam and Champakulem in Alleppey District.

Seeds of the following varieties of paddy were used in

the present study.

1.
2.
3.
4.
5.
6.
T
8.
9.
10,
1.
12,

Athikrazhy (local cultiver)
Bharathy o
Cheruvall& (loeal éultivar)
Jaya | |

Jdyothi
Rarthika

MO=-4
MO-T7

1M-329 (Pre-release culture)

H-310 (Pre-release culiture)

Njavarsvithu (local eulfure)’

Pavizhai,
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Iéqlation aof Seed~borne funmi.

Seed~borne fungi were isolated from all the 12 varietles
using stondard methods (Annon,., 1966) with slight modifica~ ,

tions og indicated below.

Sesd samples were %aken from the freshly hervested dried
and Wiﬁnowed SQé& heaps following the standard éampiing ‘
procedure. From each semple 400 seeds were téken,a% randon
for isolating the microorganisms. Iéolatien was done within

12 days after colleetion.

Exﬁernélly geed-borne miﬁfﬂorg@niﬁma’weﬁe isolated by
plating. the seeds without surface sterilization on a %hiﬁ 
layer of Potato dextrose agar medium in sterilized petrl
dishes. The seeds were arvanged at equal distances on +the
medium at the rate of tem seeds per dish. The petri dishes
were incubatédfat room tempemature (28°¢ 1) for seven days

in alternating cycles of 12 hours darkness and 1ight.

Is@latién of infsrﬁaliy seed-borne fungi was dcﬁé
following the modified blotter method éé well ag endosperin
pla@ipé;;methdd of Ngale (1983) and Vidhyaselaran (1980)
respectively, In the blotter techniéue the seeds were surface
@teriiized in 0.1 per cen® mercuric chloride for three minutes

and washed in three changes of sberile distilled water.

!




rd
e

Twenty seeds were oheﬁ placed atb equal distances on a two
layered blotter kept in sterile petri dishes and moistened
with sterile water. The plates were then incubated fox a@vag

.days a% voom temg&ﬁa%ara'aé;in the previous cases

In the eﬂQGSﬁerm plaﬁ ing meﬁba&, bhe sea&g were sarfa@e
sterilized with 0.9 p@r cen% merenric cbl@w;de for thre@
minutes and waghed in three chanses cf smerzle diptilled wateL
‘and dehusked asepﬁieallv;' The endogpern was cub. inﬁo piecés
and plated on & th&ﬁ layez e% P@%& - dow %gaa@ agor medium in -

- gterile petri dish&a at the rate of 20 eut ple@es per dish
end iﬂ@ﬁb&%éﬁéfor_@@veﬂ aays ay“meem %@mpefa%ure as in the

previous case, -

In 21l the above czpeoriments the plates were examined

- wegularly, The culbures wexe-paﬁifieﬁ by esingle spore isola-
“4ion and mqintaﬁﬁeﬂ on Eat%t@ &cxtz@a@ agar glantes, The
‘eulbures weve identified through %ﬁe c@awtsey of Commonwealth

Myeological Imstitubte, London,

Domages due to Seed-borne Fungi.
a, DBffect of Inoculum oOn @exmim&éisn and Pogt omemgence Vigour.

Lﬁ@ geeds af four papuTar ?arietie@ of rice nemely,
) favizham, Jyothi, Jaya and Eerthike weze used for the Etﬂdjo

Five hnnd?@ﬂ.seeﬂs from each variety werve divided 1gﬁ9 five



lots of 100 seeds eoch and surface steriliszed by 0.1 per cent
mercuric chlori&a. Each 1ot wes inoculasted separately with
the following isolates grown on Czapeks dox agar (Appendix I)

using the procedure of Ashoken gt &l. (1979).

| Ten culture disce of eight mm diameter cut with & ste:ile
cork borer from the growing edge of 8 five day old éulﬁufe on
PDA medium were mixzed with the seeds in 100 ml sterile water
and shaken continuousliy for 1o‘miﬁutes on'a mechenical ghaker. .
The soeds were then daken @u% and dried ﬁhéroughly unaer'shaae '
o remove excess moisture and kept in sterilized glass con-
tainers following the pmbeeéura of Vidhyaseckaran et al. (1970).
surface sterilized uninoculated lots treated with ste&ile
waﬁe? and ghade dried as in the previous case served as
control. Two replications were ﬁaiﬁtaiﬁeﬁ‘far each treatment.
After 45 days of gtorage the inccula%eé rice geeds were sown
in sterile peﬁri_disﬁes vith bl@tﬁeﬂs at the rate of 25 sesds
per dish. The seeds were %hen_iﬁcubatea for seoven days &t
room temperature., Three replications were maintained for

gach treatment. Surface dterilized and wuninoculated geedp

- tredted in o similar manner served as control. The gernina-

tion count was taken on the third day and the gercenﬁage of

Bhoot and rpot/ret were recorded on the seventh day. The

seedling vigour as indicated by the length of shoot and root

was algo assessed on the same day.
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~

b. Effect of culture fiitrat@s.an Seeds.

The study was carried out following the method of
Vidhyasekeren gt al. (1970) with slight modifications. TFive
selected isolates nomely Aspermilius flaves, Alternaris

'padwiekii, Bipolarls oryzad, ngvularia,lunata and Serocladium

OrXyZae were uged. Conieal flasks 6£ 250 ml copacity each
‘containing 100 ml Qf Caapekdox-liquia medium were then
inoculéted with fhree éisés each (8 mn diamcter) éf éeven
days 0ld cultures grown on potato dextrose agar;ﬁe&ium. The
cultures were incubated fox 30 days at xoqm,ﬁémperatﬁre. I
These cultures were then filtered through sintered glass
fiiter an& the filtrate thus Qbﬁ&iﬂ@djW&s used for furthew

S‘Budiés;g

Four hundred seeds each of four varieties namely Jaya,
Jyothi, Karthiks and Pavizham were used. Two replications of
200 seeds weve maintéined for cach treatment. They were
surfoce sterilized as in the previons experiments, Two hundred
- goeds were sosked in 80 ml of culture filtrate for 24 hours
and then 25 seeds each were spread on & blotter in a sterile
. petrl dish moistened with 5 ml of the filtrate. Healthy,
surface sterilized seeds of each variety soaked in stérile
Czapek Doz sblution gerved as the eontrol.\_giter geven days
of incubation at room temperature (28°C £1) the vercentage of
germination and inhibition of root initiation along with oot

and gshoot length were recorded.
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Bstimation of Bio-chemieal changes in Infected seeds.

Four isolates of fungi, namely, ggggggillgg flavus,
'Biﬂ01afxﬁ or Z?G, Alternaria D&@diﬁkli and Sarocladium owzzae
were used for the study. The four varieties ineluded PaV1zhum,_
Jyothi,‘aaya and Karthiké. The seeds were in@culated vy the
method detailed earlier and stored for 45 days; Uninoculated,
_surface sterilized and apparently healthy seeds served ag
control. Changes in the'starch, protein and total free anmino

acid content in each sampie were estimated.
i, EBstimation of Starch.

The seeds vere powdered finely after drying in an air
@%@n at 65 & 5°0 for two hours, The conﬁeﬁtg were sieved
tnrcugh a 0.5 mn sieve and the péw&ex-was kept in aiv tight
glasgs boﬁfles. ﬁwﬁ graﬁs of the seed samples were then
digested with & &ilute golutioufef hydrochloric acid im a
waterbath., The hydvolysed solution was then filféreﬂ nade
up %0 a volume and titna%ed against Fehling's solution and
the content of starch was caloulated (Piper, 1950), Samples
from uainoculated seeds served ag control. - Two, replications

were malntalne& for eaeh tréatment.

il. BPEstimation of Protein.

The inoculated as well as uninoculated seed samples were

dried at 65 £ 5%¢ for two hours in an air oven and ground well.



The pewéeﬁed samples were digegted with concemirated sulphuric
acid and the niltrogen content was estimated by the_modified
micro-kjeldahl methed (Jackeon, 1@6?7)6. " Two. replications were
maintained for each treatment. Samples frém uninoculated seeds
gerved as conﬁrol,.'The protein content was ealaulated by

multiplying the nitmogen percentagé by the factor 6.25.
iii. ZEstimation of Total Free Amino gciﬁs.

The total free emino acids in the seed samples were

estinated by the method of Moore and Shein (1948),

A five per cent TCA (Trichlare acetlie aéid) extract of
the seed samples was prepeared c@nﬁrifuged at 3000 zpm for
30 minﬁtes and the supernatant was gbllec%ed, Resgidue was
, extractea with anothér aliguot of five pexr cent TCA and
centrifuged. The supernatants were pécled together and made
up to 50 ml., One millilitre aliquots were taken from this and
- nentralized with 0.05 ¥ sodium hydrozide., To this one milli-
litre of Nivhydrin reagent was added and kept in'a boiling
waterbath for éﬁ“minutea. After colour dsvelqpment five '
millilitre of diluent solvent. (1 : 1 n-propanol : watéﬁ) vas
added and the ap%ibal.density was measured at»ﬁ?o m/u in a -
Spectrophotometer againat o blank of diluent sol?ent. The

total free amino acids were estirmnted with refercnce %0 o
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standerd curve prepared with leﬁéineﬁk‘;:@ﬁﬁérep&icatibns
were mminteined. Seumples taken fronm uninoculated peeds
gerved as contwol, |

\

 Studies on the Effect of Sced treatment chomicals.

Ricé seeds of $hree varieties namely Paevizhem, Jyothi -
and Jaya were iaaaula%ed*wi%h‘ﬁhe following isolates nameiyi

ASDergﬁilus flavus, Alternaris padyicleii, Bipolaris oxyzae

‘and Sarocladium OryZag. @h@ follevin@ fungicides were segted
'fay aae& treatm@nt at a cancentraﬁiaﬂ of 0.3 par cent both

© in yitro and inAPQt eulture.

| % Benomyl : (meﬁhy&«ﬁ (bmﬁyleaﬁ%ameyl)ug Eeazimi&azala
‘(Benemyl) - cavbamate)
2. 6aﬁhen@azim. : (m@ﬁhylw 2~nangimiﬁa501e cambamate}
»(Agﬂiﬁim} i
' Ea‘ﬁmrbeein ‘ (Emﬁm@ihyéfﬁwgwm@thylmﬁ,»é«exathivaw
{Vitavux) ‘ §ueaxbczaﬁilide) )
4, ﬁaﬁe@zeb {Manganeae @ﬁhyl%na %aa&mthia

“(Dithane H=45) carbamete + zzae i@ns).
Begect of Fungleides on Seedling Emsrgence.

Fox evaluation of the effect of seed treatment on' the
emergence of eeeﬁli@gﬁ, the met ae& fall@wed by ﬁraual and’
Kapoor (1966) and Hivemath and Hegde (198%1) was used.,

The meeds wére inocculated gégaﬁately wi%h.aiffeménﬁ

isolabes as deotailed under apsessment of demage snd shored .
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for 30 days. Two replications of 200 seeds were maintéine&
for each téea%mant, Each %reatment wasltheﬁ divided into
five sub-ssmples, In four sub-samples, seed dressing was
done as dry seed treatment by shakiang the @egﬁs with fangie
cldes in 250 ml conical flasks in & mechenical shaker for
20 minutes. The treated soeds were stored f@ﬁfgﬁ hours and -
later plated on blotters maisteﬂ@&fwiﬁh é%erile water in
ﬁteriig @@%fi.dishaé at %he éa%a af'zﬁ‘saedskgaﬁ digh, The
| untrented seeds plated on blotvbers moistoned with sterile
water in eterile petri dishes served &8 é@ﬂt&aig The piatés
. weve incubated for eight demys at roow t@m@eﬁatume (28% % q)

and examined for the following.

i) CGermination countd
1i) Inoculum recovéﬁy
'444) Root and shoot lomgth _

iv) Root and shoot zob,

- On the eighth ﬂay,‘%he S@éﬁliﬁgs on the blotter along
with & bit of filter paper were transplanted in carthen pots
con%aining g%erilizaﬁ goil of wnlforn nutrient status,
(Appendix II); ewem%y‘five sée&liags were piante& in o pob

and maintained for 30 days. Two replications were used for
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gach treatment, Uunbtreated seeds grown in stewile blothers
 and "*‘mnspimted %o sberile soil in pots merved as the
control, Obgervations were made on %he %0th day for post-

emergence ﬁzﬁﬁxtali%yy height of seedling and seedling w&;?;@;ht,; :



RESULTS



RESULTS

Igoletion of Seed boxme Fundi.

Several fungl were isolated from the seeds of the
12 varieties / oultivars of rice uged in the present

investigation (Table 1).
Externally Seed bhoxrne fmngig

Agpergillius flavus wasg %ha most eommon ex%@rnally
seed borne fvngus iasl@ﬁed from nine eul%ivars. Blnajarze

oryzae and Curvulario 1unata were 1sa?aueé from geven

. A e

cultivars each while Rhizogus stalenifer, Oha@tomiug ﬂraaile

S;‘smm

and Emericellsn g;dmlagg‘were found to be associabed with

~ three cultivars each. Syncephelssirunm pacemosum, Fusariun

moniliforme, Trichoderma wviride, Saroclodium oxyzae,

L=t S st

Aspergilivs niger.and Alternaris padwickii wewe asgsociated
with two cultivars only. TFusarium vamineavum, Pyeiculerio

@EZZ&@, sp@rg%lluﬂ fumigatus, 4. guad@ilineatus, Nigrogpore
oryzac and Penicillium spp. wore less ”meguemtly obsexrved.,

Internally Seed borne fungi.

Only sixz fungi were found ¥o be internally associated
with the tested seeds. Bipolaris oryzae, Curvularis lunate

and Asnergilius flavug weve asgociated internally with



Table . ’m@:z. associnted with different vam.emem of rice, Qeeﬁg
fron Futtenadn.

!

gg; * Name of veriety @ - . wm@many, sziee@whwm, . m‘mmaily aeeaabwm
1. Athikemaghi Amwrm,lms flawue Tink:Fe  Aspepxillug flevug Tink:Fr
: Bipolaris oryzee (Breda de Faar) Ezjg@larig oryzae (Emda de Maan)
o ) shoen » . Shoen "
Do ﬁlmeuamimm -“@cﬁ_e ﬁaagam 'Cﬂmwr g :Imm@a {Vakler) wgﬂi*jn
Guzyulerie lunate (Vs j&k@.z?)
Boediin .
meima mnil:.ré’ame ‘
,\‘;: c . ’ . ) : @
& Bharathy | s MM fiaveg Dink: Fe vig Link: Fe |

, ima POXD OTVLAS E@ﬂ; & By,
E&immg ﬁ&:@l@mf@:’: (I’K}:}:ﬁ.ﬁﬁ

Syncen %al&a,a'{:mm Trooemosun
Uohn ox dSchroter

3, . Cheruvally AsD m.mm guadrilineatas

Thom ond Raper
/ Bipolaris Grgmfa (Bm&a&& Haon)

Shoem
Chaetomivm groeile e.s.la Hdagmz&

Curvularia lunsia (‘% alklcer)
T Hoedijn

Sarccladium Oryzae {Sm:aﬁta)
V.Game & Biﬁﬁt;’%

(AN
. )
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Hane of variety

Egternaily SGadwborn@

Internally seed-borme

Cupvularie lunats (Walker)Boedijn

Sargcladivm oryzase (Savada)
T VW.Goms & D.Howkew

Syncephalostrun racemosum Cohn
ex schroter '

]
post

Ho. f
4. Jaya, Aspergillug fiavug Dink: Fr Aspersilius flsvus Link:Fp
ﬁsgeﬁgﬁl&uS'ggggg Van Ticgh Bipoleris oryzae (Breds de Hash)
Bipolaris oryzae (Dreda de Huah) Shoem
“Shoem ‘ o o Corvularia luneta (Vakker)Boediin
Curveluria lumate (Wakker)Bgedijn '
Pyricularis oryzae Cav. )
Bhizopus ghtolonifer (Fr)lind
5. Jyothi Aspergilive flavus Tink Fe -Apperpillue fumigsstus TFres
Agperzilliuag niser Van Ticgh Alternaris padwickii (Canguly)
Alternaria padvickii (Ganguly) M.B.51lis l ‘
WD, Biliip - ' Bipolaris oryzas (Breds de Haah)
Bipolswis oryzae (Breda de Hash) - vhoem
- Shoem ( A
Myrothootun rozidum Tode ex Fr.
€. Earthika Aspergillius flavus Tink: Fe Aspergiliug flavug Link: Pr

Curyularia lupnata {(Waklker)Boedijo
Sarocledinm oxyzae (Sawada)

W.Goms & D.hawkow



Vome of variety

Externally seed-borne

Internally seed borno

Mo o

T W0~4 Albernaria ga&wxck;i (Gamguly) Alsernaria paduiekil (Gaﬁ«aly)
“H.B.Ellis ~I.B.0iie o
Bipolaris pryzae (Breda de Hagh) Bxgclarls;arzzae_(Breda-ée Heah
Emericella piduleng (Bidanm)Ve ‘
Trichoderma viride Pers.ex S.F.Gray

8., HO-T7 Aspersilius flavus Link:Fr Aspergilins flayus Link: Fr
Curvuilaris lupata (Vaklker) Curvularia lunnta (wakker)

Boedijn Hoedijn -

Fugarium ggaminea Schymbe 'ca
Rhizo g g stolonifer (Fr) Lind o

9. ¥-310 ;Emericﬁlla nidulans,(ﬁi&am}
Feniciliium sp.
Trichoderma viridz€ '

10, M-w329 Asgergillus flavus Tink:Fe Curvularia lunata (Waklkewr)

Curvularia lunata (wahk@r)

Boedijn
Emericella nidulans (Fidem)

Boedijn



Tz ame of vaxie%y

Brternally seed-borne

Iﬂtermally seced-borne

Ejavaza.vi%hu

Poavizhonm

Aspersilius flavus. Dink: Fr

Bipolaris oryzas (Er@&a de Haah).
TTghoen

Chaelominm gracile Udagava

- Fusarium mopiiiforme

Aspergillus flovus Link:Fe
. Aspergilliue fumigatusg TFres

Bipolarig 0ryZee (Breda de aaah)
shoen
,Curvulmrim iunata (%akkeW)B@edign

Trichoderme vim;&’e
?aﬁs, ex B.l.Gray

Aqgurgillas Piogvug Dink:Fe

Bipolaris gryzae (Ereda de Hazh)
snoen
Aspermilies flavus Tink: Fe

Asperpiliue funisatus Fras

Bipolaris oxyzee (Bra&@ de Haah)

Shoem co
.

_ \\./\j
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seven cultivars while Agpergilliug Ffumigatus vas assoclated
with only two cultivars. Alterneris padwickii and Sarocladium
oryzae were internally seed borne in $wo culbtivars only. All

the above fungl were found to be externally seed borne also.

Among the varieties, Jaya seeds recorded the maximum
external count of fungi with eixz different species, f@ilowed
by Jyothi, Cheruvally, Athirekeshy and Pevizhem with five
nanbers eéch,‘whilg minimuam infeetion wag recorded by the
two pre-releage culbures viz., M-329 and M=310. Similarly
pazrimun intérnal infectlion was vecorded by Pive varieties
viz., Pavizham, Jaya, dyothi, Kerthika and Athirakazhi, vhile

M-310, the pré-melease culture recorded no infeetion.

M=510, the pre-release culture was completely free of

external end inﬁepnal infection.

- Domages due o Seed-borne Fungi.
. &, Effect of inoculum on germination and post emergence vigour.
i. Influence of Inmoculum on Germinetion.

The germination percentége of the seeds of four varieties
of riee inoculated with five diffevent fungi were not found

t0 be significently affected (Table 2, and Appendix III).
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ii. Influenee of Inoculum on Root and Shoot Rot.

All the fungl caused significant rotting of the xroct
(Table 3, Appendiz IV) and choot (Table 4, Appendix V)

as compared to control,

Maximam root wot was observed in the éase of geeds
inoculated with 3. crqzae end was on par with A. pedwickii

and A. fiavus., Treatment with 8. oryzes recorded minimum

rotting.

Significant difference was also noticed with respect

- to the different varieties (Teble 3). Varieties and treatment
interactions were also found to be significant. Seeds of

. Pavizhan inoculated with 3. oxyzee recorded the mazimum

rotting (Plate I) and the minimunm vwas recorded by seeds of

Jyothi inocnlated with . orysas.

Yazimunm shoot rot was caused by A. padwickil and vas
on par with the other fumgi (Plate II). The varieby Kavrthilks
shoved 2 significantly higher percentage of robted shoots
compared to other verieties. There was no sisnificant dif-

ference between the varieties Pavizhan, Jaya and Jyothi.

Interaction effects due to varieties and treatment were

also significant., Seeds of Karthiks inoculated with A. flavus
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Table 2., Nean value shsﬁimg-ﬁhef@ffegﬁ of different
inoculum on pice seed germination.
{Three days after incubation)

3L

Tnoculum Por cent germination

vested  pavisham Jgothi  deva Fazthike

:E@wnf

A Plavus  80.78. | 90,00, 90,00 67,50
A« flavos (95.00) (100.00) (100.00) (85.00)

90,00, 9000 90400 80,78,

(100,00) (100.00) = (100.00) {95.00)
90,00 078 90.00 80.78

(100.00)  (95.00)  (100400) (95.00)
 mnd ~ @p.78. . 90.00 - 90.00 80.78

. é&é&iﬁ_ | (95.00) (100.00) = (100.00) (95.00)
g 90.00 90,00 90,00 67.50

S« oryzag ~ (100.00) (100400} (1060.00)  (85.00)

9000 | 90,00
0.00) (100+00)

Qoﬁxrel - (100.00) (100.00) (4

82.07
87,69
85,39

85 ¢30

87,69

G0 .00

lean 86.02 88,46 90,00  T7.89
Figgxes'ia @&rentheées are values in originel units.
¢.D. 5% imoeulum =  W.5.

¢.D, 5% Vaviety = 559
¢.,D. 5% Interation = Hels
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recorded maximum rotting (Plate III) and Pavizgham inoculated

vith A. flawvug recorded the minimum,
iii, Influence of Inoculum on Root and Shoot Elousation.

Signifigant difference on priﬁary'root elongation was
noticed in some treatments., Seeds treated with 8. orfzae
and A. padwickiil were not found té differ from the contwol,
while B. oryzae recorded the minimum root lengih and was
on per with C. lunsts and A. flavusg. Weither varieties nor
the interactions due to varietles and treatments were

significant (Table 5 and Appendix VI).

All the treatments had significant infiuence enjreducﬁion
of éhect length in comparison to control (Table § &nd
Appendix VII)., Bipolaris oryzae wecorded the minimum shoot
length even after seven days of incubation and was cbeserved
40 be on par with all other fungl (viz., 4. flavus,

A+ padyiclkii, C. lunats and'§. gryzae).

Vazieties differed significantly in shoot elongation.
Farthike recorded the leagt shoot lengﬁh and vas observed
$0 be on par with Jaya. Pavizhamfreeorded the highesf\shoot
length., Interaction effects due to varieties and treatments

were observed o be not sigaificant.



Table 3. lean value showing the cffect indifferent
inoculum on the rcot rob of emerging rice
sgedlings, (Seven days after incubation)

38

Inoculuﬁ

VPerfqegﬁ xoot rgt

Mean

Figures\in pazentheses are values in original units.
C.D. 5% Inoculgm' = 5,246
f'ic.n. 5% Varieties = 4.284

| C.D. 5% Interachtion = 104719

teate§ ' lPavizhém_'Jﬁﬁfhi 'Jéya  "Kaé$ﬁika Mean -
posme  BE, R G &B 0
msmen QL B8 &5 &K o7
B. ompsae (55:39)  (G5.00) (om)  (@doy 0T
cama @ % & &K o
e %) EB EE B8 7T
Control 0,00 | 0,00 0.00 0,00 0.00

38,80 36,96 50.41 39,92
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Table 4. Mean value showing the effect of differeﬂt
inoculum on the shoot rob of emerging rice
seedlings, (Sevan. days after incubation)
e YL ——
Tosted Pavigham Jyothd  Jaya  Karthika  Heam
; 2250 29.88 . ,33.21 56.78 5559
4. floyus (14.65) (24.80) (30.00)  (70.00)
. . 335621 29,88 35,29 - 47,88 36.04
4. madwickdl  (35500)  (24.80) (30.00)  (55.00)
: . 29.;88 29088 . 29088 42;11 32o94
‘B. oryzee (24.80) (24.80) (24.80) (44.95) |
‘ | 22,50 36.22 36.51 56434 52.83
g» lunas, (14.85)  (52.90) (55.05) (55.05) o
o 3602 20,88 29.98 45,09 35,29
R SmuEng (54.90)  (24.80)  (24.95). . (50.15) T
. Comtzol - 0.00 0.00  0.00 . 0,00 0.00
Hean 24,05  25.96  27.10 38,03

Figures in parentheses are values i origingl units
.C,D, 5% Tnoculum . = 5,086
. . 0.0, 5%  Varieties = 4,152

¢,D. 5% Intoractions = 10,390
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PLATE I
Effect of seed inoculation with 3. e
on Pavisham seede in eansing root rot as
aﬂmmd o uninoculuted contrcl.

PLATE I

-

Effect of seed inoculation with A.@%ﬁg& :
on ¥arthiks seeds in causing shoot S as
compared to com$®»02. =202 @02 0@



PLATE III
Effect of seed inoculation with A. %ﬂ!
in Zarthika seeds in causing shoot rot as
compared to control.




Table 5.

40

Mean value showing the effect of different

4noculum on the primary root length of

cmerging rice seedlings. )
(Seven days after incubation)

Incculum
tegted

Roéﬁ‘igngﬁh (éﬁ) k

. Pé,vighé.ﬁi_ ,. e}'gaﬁhi | - ‘,éﬁ?aya . Earthika

'Hbaa_'

Flayus

fo et g

i

padyickil
Qryaee

= > b=

&

Junate

»

e i@

oryzee

AR AR AN

E

Control

8.67  B.5T 6.6 a6
8.66 6,98  5.64  Bi.68
4.58 6,78 4,44 3,97

6436 6.17 485 5.64
7.85 7,64 997 T.00

8,69 . 9.54  10.21 8495

'65@1
. T.49
4,94

5,75
8&06

19,35

Mean

7.7 T4 6,84 | 651

¢.D, B% Incculum = 2,120
C.D. B% Variebtlies W, Sw
C,Ds 5% Intermetion  N.S.
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Hean value showing the effect of different
Jineculum on shoot length of emoerging vice
seedlings., (Seven days after ineubation)
Inoculum e Shoot length (em) |
tested Pavigham  Jyothd Jaye  Kavthike  Mean
A.2lavus 4.74 . 430 3.9 0 5,09 3,83
A. padwickil 5.52 1 3.96 2,90 3,65 4.0
B. oryzae 5.76 4.1 3,70 3,03 5465
g_a lm&‘t& 4.88 \5185 ?}94‘2 K - 4?33 4"?%
8. oryzee 441 . 4.3 5.41 514 3474
Contxol 5.74 5.90 5.70 4474 552
Mean 4279 4411 3.72 3.66
6;3‘ 5% Iﬁacu&uﬁ ‘ 0@540.
C.D. 5% Varieties 0441

C.D. 5% Inderaction ~  K.S.
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b. Bffect of Culture filtrates on Sceds.
i. Influence of Culture filtrates on Cermination.

The germinstion percentage of geeds was found to be
significantly reduced due to the effect of all culture

filfrates (Table 7 end Appendix VIII),

The maximum reduction in germinstion vas noted with
the filtrates of £. lunatm and observed to be on par with
A, flavug, S. oryzae and B. oryzae. WMinimuwm reduction wes

~ recorded with A. Padwickii.

Among the varieties, Jyothi recorded fhe merimum germina-
tion fallure and was obperved t0 be on par with Kavthiks,
followed by Jayz which was on par with Paviéham. Iﬂﬁeraetion
due to varieties and treetments was not found to be signi-

Ticant.,

ii., Influence of Culture filtrates on Inhibition of

Root initiation.

Culture Tiltrates of 3. oryzee and Z. oryzae had ho
inhibitory action on root initiation while A, flaggs recozded
meximum inhibition followed by g, lunate and A. padwlckii

(Table 8 and Appendixz IX).
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Varieties were found to differ significantly in
inhibition of root inibtiation, The maximum inhibition was
noticed for Pavigham and $he least inhibition was for Juya

which was on par with Kapthika.

Interaétian effects due to varietles and treatﬁémts

- were noticed to be significant. A1l combinations of %ariaties
with B. oryzae and 3. ozyzae wére.found t0 have no inhibitory
effect and behaved like control. The waximum inhibition was
noticed for Pavigham with culture filtrate of A. flavus
(Platevlv). Jaya and Jyothi also recorded eimilar results
with A. fiavus (Plate'V),vwhile g. padwickii coused razinum
inhibition in Karthils. | |

iii., Influence of Culbure filtrates on Primary Root

Eléngatian.

The cuiture'filﬁrates of all fungl tested showed
- gienificant influence in reduction of root length on the

éee&iings emerged (Table 9 and Appendix X).

The maximum reduction wag observed in treatménts

with A. flavus and was found o be on par with A. padwickid
and C. lunata. MNetabolltes of 8. oryzae recorded the

[ratamr onet

minimunm reduction in root length.
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Table 74 'ﬁéan-valge éhawing the effect of different
’ culture filjrates on rice seed gevmination.

Culture 363 gén£ germination
filtrates

Pavizham  Jyothi  Jaya  Famthike  Meam

r lovns | T6:28 7164 T6.66 7244 T4.18
& Layue (94.35) ~(90.10)  (94.70)  (90.60)

L emduiokd 80,78 72.56 8241 81,95 79.42

4 maduleldl  (97.45)  (91.00) (98.25) (98.00)
 omvmng 76.23 76,28 78,10 79.68 T7.58
+ LIRS (94.35)  (94.35)  (95.75)  (96.80) .

Y una 76,28 70474, T3.58.  T5.75. 74409
£ lumste  (94i35) (89.10) (92.00)  (95.95)

8 omymae | 90400,  TI.ST.  81.38 66,69 TT.41
= (100.00)  (90,00)  (97.75)  (84.35)

S 90,00 84,22 80.54  85.95 85,17
Gomtizol - (100:00)  (99.00) (97.30) (99.50) -

Mean | 81,60 T4:50 8,78  T7.02

Figures in parventheses are values in original uvnits
C¢.Ds 5% TFiltrates 4,486
g.D, 5% Varieties $.663

Cc.D. 5% Inberaction  W.S,



PLATE IV

Influence of culture filtrates of A. (4)
and B.orvzae (B) in cansing inhibition a root
initis%ioa %ﬁ Pavizham seeds as comp&re& to
control {J). i

PLATE V
Influence of culture filtrates of 3. e (G
and A.flaves (4) on Jyothi seeds in czmsﬁ{ )
inhibition of root initiation as eompared to
control (J). ,



45

There was no signifiqant'diffexeace'among thé varieties
in their respomse to the culture filtraﬁes. Interaction
effect due to the varieties and ﬁreatmentlwas noticed %o be
significant. The minimum root length was recorded for the
corbination of Pavizham with g, flgvug and the maximum root
length for Pavizham with grlarvzaé,'%aring control. For
Jyothi and Farthika also metabolites of A. flavus showed
similar vesulte, while ¢, lunata coused the maximm reduction

in Jaya.
iv. Influence of Culture filtretes on Shoot Elongation.

The shoot length of seedlings was olso significantly
reduced due %6 the influence of all culture filtrate in |

- comparison to control (Table 10 and Ap?endix XI).

The.effects of %he culbure Filtrates of B« ozyzee
was observed to be maximum in reducing the shoot length and
wag found to be on par with those of A. flawvus and C. lupata.
The eulturé filtrate of 8. oryzae recorded the wininum

reduction.

-

imong the verieties, Kawthika recorded the meximum.
reduction. Pavizhanm rsnked next end was on par with Jaya.
The variety Jyéﬁhi ree&ﬁdea ninimum reduction in shool

lengbth, Interaction due to varietics and treaitments was
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Table 8., Nean value Showing the effect of different
eulture filtrates on root initiation in
germinating rice geeds,
Beven days afber incubation) -

Gﬂﬁré | -_ ~ Per éent _imibitio@ |

fiitretes  povigham Jyothi  Jeye  Ferthike  Meem
& Zevie 8B BB 45 am e
msman @8 B & dp P
vomme @B R &% 4% O
¢ lmsta G 45 &R &g T
Csoomme B8 (308 00 000 0.0
I N
f&e‘m—;. o 2‘7,74' ‘-sa‘.g‘o' 1.31’;28‘ 14,67

Figures in parentheses are values in original unite

C.D, 5% Mltrates Fe152
C.D., 5% TVarieties 2.557

CD, 54 Interesction 6.119



Mean valué showing the effeet of different
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T&bl‘@ 9-
: : culture filtrates en the primary root length
of emerging rice seedliings,
. (Seven days after incubation)
Culture —  _3eoQt 1eng£hT(¢@) | .
filtrates Pavigham  Jyothi Jaya - Kerthila Mean
A. flavus 056  0.60  2.08 £.00 1,33
A, padwiclii 0478 0.87 2,26 2.08 1.49
_}_3_. o 286 6092 ' 4--80 3.13 1077 » 2-67
C. lunate 2,99 2489 1453 1.88 . 2432
8. ozyzae 6.4 5,19 2,98 5415 4493
Control 7.02 E;Qé, 5.10 - 6472 ' 6444
Mean 3.1 5,56 2,88 3,10
C.D. 5% TFiltrates 1,001
C.D.. 5% Varieties. N. 8.
2.00
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gigpificant. The combinabion of Karthilka and culture

filtrate of B, gryzne recorded the meximum reduction in the

shoot length (Plate VI). The minimum reduetion in shootA
length was notlced in combinetion of Jyothi with 8. oryzee
barring control., For Pgvizham also the éemﬁination of

B. oryzae caused the maximum reduction in shoot lengﬁh.

For Jyothi and Jaya also filtrates of €. lunate and A. flawus
respectively recorded méXimum reduction, Culbure filtrates
of 8. gryzae had the loast inhibitory action on shook length

in all warietliecs,

Bio-chemical Chances due Ho Funsal infection.
i. Changes in Starch,

ALY the fungi significently reduced the starch conbent
_ 0f infected seeds (Teble 11 and Appendix XII). Significant
difference among different fungiféggo noticed, Treatment with
B. oryzae recorded the maximm réduétion of starch by about

32 per cent. \Txeatment with 4. flavué éanke& next in reducing
~the starch followed by A. padwickii. Among the fungl tested,
the minimum reduction df_10¢8 per eént wvas noted for the

infection by S. gryzae.

Varicties also recorded significant diffevences, J@ya

recorded the maximum reduction in sbtarch followed by Pavizgham
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Table 10, Mean wvalue showing the effect of different
. culture filtrates on the shoot length of
energing rice Seedlings,
- {Beven days after incubation)

Culture Bhoot lengﬁh (95)

f1trates  puvikam  Jyothdi  Jeye  Karthlka  Mean
A. flawus 2,05 2,54 1.42 1.62  1.85
A. peduickii 2,35 2,96 2,62 2.65 2.65
B. orymae | | 0.83 2.74. 2,75 0.67 1.75
C. lunsta 2416 2:05  1.73 1.46 2.08
8. ozyzae 3,88 5,16 2.95 2,76 3,69
- Contzol . 5,89 5.43 4,20 3.33 4.21
Mean 2452 3.85  2.61 2,08

C.D, 5% TFiltrates 0.45T

C.D. 5% Varietles  0.373

£.D. 5% Intevaction 0.914



and B,

reduction !

control

().

PLATE VI
Effect of culture filtrates of A.fla
(F) on Karthika seeds I causing

gshoot length as compared to

(B)
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and ﬁas obaerved %0 be on par with K&?thika; Minlmum -
reduction in starch conteont wés notlced in dyothi. Intex-
action due to varieties and treatment was also found to be
significant. The combination of B. pryzas with Jaya recordéd
the maxlimum reductién of starch by about 39,7 per cent, while
Jyothi with S. oryszse recordéd the lesst. Treatment with

B. oryzae reduced the starch content of both Pavizhem and
Kerthike to_theAEazimum@ “Simila:ly A+ flovus caused mazimum
. reduetion in.Jyothi; kﬁnimum starch reducing effect was

‘vecorded by 8. Qryzae in all combinations.
11, Changes in Protein,

The protein content of Seods was not found to be
significently affected due t0 infection and subseguent
storage, (Table 12 and Appendix XIII). However, among the
tre&ﬁﬁentﬁ, geeds treated wi%h A« padwickii recorded the
maximun protein content. - Similaxly among the Varietiee,
$he maximum protéih comtent was observed for Pavizham,
The combination of Pavizham seeds inoculated with

&+ padwickil wecorded the maximum pp@%éim content in thé

interasction effect,

iii., Changes in Total Free é&mino Acid.

Significant reduction in the total free amino acid

content was noticed due to fungal inoculation as compared
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Table 11, Chonges in ataweh cenﬁant af rlce seceds
due Yo fungrl infestlon, (Mesn of two
replications)

(Forty five doys afber inoeulatian)

N ?a&eént age @f st&rch emn%@nt

Particulars R s e e S ~
, ?avizhg& J?athi ) Jaya/‘ K&zﬁ&i&a | Méan

A. flaves 52.04  63.85 . 55.23 73,47 61.07
A paduickis 68.25 = 78.26 54.22 60,85 65439
B. ozyzae 45.45 69,24  45.23  51.78 52492
8. gzyzes 75402 78496 60.82 65,34 70,03
Control 81,08 81.84 75,02 T6.29  78.55

Mean 64,36 74,43 58,10 65.48

‘Q,B. 5% Inpculum 2;6@6
0D, 5% Vavietics = 1.789
€.y 5% Imboractions 4.104
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Table 12.. Chenges in pweteln content (W x 6.25) of
rice Seeds due 4o fungel infeeﬁionﬁ

(Farﬁy five &ays after in@@ulatism)

_ ?ereeﬂ%age aﬁ @3@%@&& eaﬁte@t )

- Particulars - : :
?avizham J@a&hit- | gaya ‘ ?arﬁhmk& : mean

4
A

g |

. flaves | 11,27 1075 10,92 16.62 11.14
A, padwickil 12,15 $1.77 12,08 10475 11.68
B. ozyzee. 10440 11,62 11.25  10.92 14,05
| 5. ozyme 1,95 10475 - 10.57 1,27 113
Comtwol 10,92 11,40 11,40 11,00 . 1105

Mean L1138 11,20 1148 11,45

CoB, 5% Ineﬁmlum HeSo
G, D. B% vVarieties . W.B.

C.D. 5% 1n%e£aet19$ . WS,
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of rice geeds due %o fungel infection.

(Fean of ©

two  veplications)

(F@@ty five dajs after inﬁaulatien)

| @cua? frae aming aeiﬁ (mg/g)

.Par%iemlars_. i : , vep———

' | Pavizham ;yeﬁhi Jaya ) Kax hika Mean -

A. flavue 96.00  90.00  .40.00 . 58 50 1.2

4. poduickil 97 .00 91,00 48,00 46,00 70450

B. ozyzae A1.25  47.50  39.00  45.00  43.18

S. oxyzae 104.00 .  92.00. 40.50 - 45.50 70.50

Control 116,00 106,00 ~ 62.50 80,50 91.25
Mean 90.85  85.30 46,00  55.10

¢.D. 5% Varieties 64450 -~

C.D. 5% Inberachion 14.424 |
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to contzol (Table 13 and Appendix XIV), The meximum
reduction of 52,6.§eﬁf¢emﬁ wag noticed for the treatment
with B. gmyzag. All 6%&@& treat@ents'af As flavus,

. paduickil am@ 8. opyzae were simllas in their effects.,

Varieties were also observed t@ be significantly
ditferent., Pavizham.ree@ﬁdeé‘%he moximim anine acid content
andeas»en p&r.éiﬁh Jyothi, whilévJaya récgﬁ&ea the minimum.
Interaction due %o vaﬁiétyvané %%eatmenﬁuwag'alsa noticed
%o be sigmificant. The combination of Jaya with B. 0oryzas
recorded the mazimum xeduc%ienﬂin %h@ total fﬁ@e~aéin0 acld.
Combination of B. oryzae with Q&vizhamg Jyothi and Ferthika

alzo pecorded similar wesulis.

Bifect of S@eé t&paﬁmemﬁ éhemigalsvin,écﬁéxazginw imfeétggg,.
A. In yitzo smm@éﬁ,

a) Bffect on éagmiﬂati@n;

i) Imfluence of F&ngieidea.

Seeds treated with fangici@as-viz., Benomyl, Carbendaszim,
Carbozin and ¥oncomeb recorded significantly higher germina-
tion than control (Table 14 and anenaiﬁ'xv)» Benonyl treated
gseeds recorded the mazimum germima@?an gnd was on Fay with

all othe& @unpiciéea.
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ii) Ianfluence of Inoculum,

Wo significant difference in sced germination was

cbserved for different fungal inoculum (Table 15). .
114) Influence of Varieties.

Wo significant difference on seed germination was

noticed for different-&arieti33 (Table 16).
iv) Interaction Effccis.

~ The imﬁexaction due %0 verieties and inoculum‘was
found to be eignificant (Table 17 and Apgen&ix XV)@n The
ninimun g@rminatian'w&a observed for Jéya seeds inoculated
- with A, flavug othewr interaction viz,.y Tnoculum x Fungicide,
'Variety % Fungicide and Variety = Inoculum x Pangicide weme

not found %0 be aignificanﬁ {Appendix XV).
b) BEffect on Incculum recovery.
i) Influence of fungicides,

A1l the fungicldes significantly reduced the fungal
inoeunlunm applied on the 8eéds egmpared“ta cénﬁxol (Tahla 14).
Among the fungicldes, mancozeb was found Ho reduce the fungal
inoculum t0 the maximm ond ves on par with benomyl and

carboxin.



f t
G\&

56

ii) Influence of Iﬁeculum.

' The type of inoculug applied on seeds had signifiean%
effect on their recovery (Table 15). The effect of 3. oryzae
vas on par with 4. ilan ; ‘The mlnimum recovery was Observed

for A. padwickil which was on par with B, opyzeg.
1ii) Influence of Varieties.

The vaéie“ies also diffﬁxa& sienificantly with respect

- %o iﬂ@ﬁhlﬂA recovery (Table 16). Jdays seede réemrdeﬂ minimun
recovery and was on par with Jdyothi, The maximum recovery
was recorded on Pavisham, |

iv) Intepaction effectsd.

éhe in%ezactien'effeeﬁ due to fungicides and fuﬁgal
inoculun was noticed o be. S&‘ﬁ&f&ﬁaﬂ@ (Table 18 and
Appendiz XVI}. In the G&SQ of sceds inoculated with B. gryszee
and brested with diffevent fungicides, benomyl tronted seeds
recorded no faéavery pf fungal myceliuvm, This was found £0
be on par ﬁiﬁh‘maneegeha Carbendazim snd carboxin treatments
were olso on par with each othe In ﬁse&s, inoculated with
é‘ flavug and treated with aiffewent fuagmcié»a carboxin
treatment recorded no ﬁecavery of fnnga _myeelium, followed
by benomyl and mencozeb, all the shree being on par. With

@
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A+ padwllkdi in@euiaﬁaﬂy no inoculum TECOVETY wRS xeeoraeﬁ
from the peeds trested with benomyl and mamcozeb, and was on
par with carboxin. Similarly witﬁ,§¢_axggae'iﬁﬁculatea seeds
algo carbonin and mancoseb xeéaxé@& no recovery and was on

pax with benomyl,

Carbendnzinm vecorded comparatively higher inceulunm
. zecovery from itreated seeds inoculated with A. flawvus,

L. pedwiclkii aud §. oxyzag eventhough the effect was

significant.

. In%erae%iaﬁ effects éaé %0 fungilcides and varieties wewe -
also noticed to be significent (Zable 19 and Appendiz XVI).
Seedg of Pavixh&m trented with mancoseb recorded no fungal
recovery and vas on par with benomyl and carboxin. For Jyothi
also, the same breud wvas nﬁ%ige&; But fox Jaya, seed treatment
with carboxin was the most effective and was on par with
| bemaéyl and méneazéh, In 21l the three variehics carbéndazim

recorded the higher fungal recovery.

Interaction due to fungel incculum and verielies were
alep significant (Table 20 and Appendiz XVI). The ninimum
inaenlum-@&as?ery»was noticed Tor Jaya seeds infected with
As podulckii yhile, Pavizham seeds inoculated with A, padvickii

rocorded the maximom,
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¢) Effect on Root length of Seedlings.
1) Influence of Fungicide.

Seed %reatment with fungicides had significant influence
on elongation of primazy roots in seedlinge (Table 14).
<Significan% difference was naﬁieed.betwéen the fungicides also.
Seedlings from mancozeb treated seéds recorded the meximum
root-length@’ Qarbén&azim rankéd‘next, f@llowea'by benonyl

which was on par with ecarbozin.
1i) Influence of the Inoculum.

Effect of funeal inoculation also differed significantly
with respect %o the seedling root length (Zable 15). Seedlings
ralsed from geeds iafected with S gryzeg recowded the marimum
.réoﬁ length after seed twreatnent, Thié was followed by

B. oryzae vwhich was on par with A, padwickii,
iii) [Influence of the Varieties.

Varieties also differed significantly with respect %0
the mean root length (Table 16). Jyothi was found to have
the maxinum root length and wag on par with Pavizgham, dJaya

recorded the minimum root length.



iv) Interaétian effects.

The inﬁe:aetian effeet due to fungielde and fungal
inoculum on'réat longth was found to ba gipﬁifiean*
(Teble 21 and Appendix XVII). Seeds iﬂfected with B. oryzae
on treatnemt with mancozeb recoxded maximum root length.
Cavbendaszin ranked next f@llewed by benomyl and earboxin
which were on par, Seeds infected with A, filzvus showed
maximvim oot length on treatment with mancozeb, followed by
carbendazim-and were on par. The efﬁec# of carbozin ﬁaa |
- lowest. In the case of A. padwickii also nancozeb recorded
maximim reot length and was on par with other fungicides
- except benomyl. Against 8. oryzee also mancozeb prnved
guperior with respect to roet elongation Iollcwea by

carbendazim and carbaxin¢

Among the diffevent combinations, B. oryzae infected

seedn treated with mancozeb recorded the mazimum 100k length,

Interaction effect due‘te»fungioidas and varieties wag
also found %o be significant (Table 22 and Appendix XVII).
'The Pavizhonm seeds, treatment with carbendazim proved o be
~ the best in produeing meximun root elongation followed by _
mancozeb. For Jyothi, mancozeb was found to be the best with
reapecd teiroaﬁ length, followed by carbendezim which was
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on par with benomyl. F@g‘Jaya'aisﬁ maneoseb %xeaﬁmea%

rosulted in the moxlmum woot length followed by carbendazim,

Among 21l the combinations, Jyothi with mancozeb
produced the maximum roob l@ﬁg%hq '

Interaction due to fungel inoeulum and varia%iég‘wa@‘
algo found %o be. exgmlfxcant (Table 2% and Appendiz KVXX};
- Jyothi seeds infected with gﬁ ozyzeo after seed treatment
ﬁeearéed paxinun zeot length while minimum root length was

observed foz seeds of Jyaﬁhi‘iﬁfegtéd with gﬁiﬁlgvﬁga
a) Effeca on mhaat length of Seedlings.
i)_iﬂfiuene@ of the Fungicides.

All’%he'fmngieiées used- far'seé& tre%%ment were found
to have szgmifie%m% influeﬁca on ﬁh@ ghoot 1enpﬁh mf a@a&lia
emerye@ (Table 14) Wnngie%d@a aloe differved significantly
anong themselves. Eeﬂamyi,was obgerved %g_he_sigﬁigleanﬁly -
guperior and vas on par with sar%éxin; Mancozeb ranked next, ”

followed &y carhendazinm,
ii)AEﬁflu@néa af tha Enﬂeuiﬁm@

The fungal infedétion siso had 3ignifieant inﬁluence on
shéa%,length (Table 15). Beeds infocted with B. omyzas

-
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affer geed treatment gave seedlings with maxinum shoot
length., Minimum shoot length was recomded for seeds infected

1i1) Iﬂflu@neagéf Veprietien.

| Varieties alsﬁ.&iffaxa@~sigﬁifi@am%ly with resygeﬁ 10 |
seedling shoot length (Table 16). Pavizhen and Jaya recorded
the maximum and minimum shoot length respectively afier seed

treatmont.
iv) Interaction effects,

The imteraction effect dne to the fungdl inoculum and
fungicides was obscrved o be significant (Table 24 end
Appendix XVIII). With B. gzyzee infected seeds, %engmﬁl
treatment ﬁeéalﬁe& in %he'mazimnm @héé% length and wes on paw
with moncozeb. Carboxin ranked nezt followed by carbendazim.
Seed tzeatment with carboziu, ves found to be $he best with
regpect to éee&ling shoot length against A. flavug infection.
Mancozeb ranked next and wae on par with benomyl.  The minimun
ghoot length waa«ree@rée@ with earb@ﬁ&aaim.%ﬁaaﬁmeﬁt. Witﬁ
A.  adw1akii;'%mea®memt with cerboxzin gove the maximum shoot
length and %as on é@f'wi%h‘heﬂﬁmyl. Eaﬁe@zéh.r&nkeé n@ﬁt and
wes on par with carbendamim. In the éﬁse of 8. omyzae/treat-

ment with mancozeb recorded moximum shoot Llength end was
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on par with benomyl. Carbendazim ranked next and wes en

var with carboxin.

Among all combinations *ried the maximum shoot 1engﬁﬁ
was observed for the seeds infected with 3. Grz%ae aqé treated

with henomyl followed by mancozeb.

The interaction effect dus to fungicides and v@ri@ iee

wvas also significant (Table 25). Seed trooatment wﬁﬁh benomyl

gave the maximum shoot length for the variety Pavig zhan aﬂd ]
vas on par with corboxin, Carbendazim treatment pmoduce& ﬁhe
miniﬁum shoot iength for the vériety Pavizham., For Jyothi,
manocozéb was the best with wegpect to seedling shoot length
and all other fuﬂgiéides‘were on par with sach other, Jaya
seaﬂe treated with benomyl gave *ﬁevmaximum ghoot 1eﬁg%h and
vas obS@rved ta be on par with carb@xin. Treatment with

carbendaz;m gave the minimum shoot 1ength.

The intersction effect éue to'fungai inoculun andv
varieties wag also siwnifieant (Tabl@ 26), Pavizhan seeds
infected with S. oryzae gave 9eeé. g6 with the meximum sheot
length due to seed treatnenty, while Jyothi sgeeds infected .

with A. flavug gave seedlings with the minimum shoot Length.
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e)‘Effect on Control of Root 0%,
1) Influence of Fungicides.

A13 fungicides tegted were found to have gignificant
- influence in redueing the woot rot as compsred to control
(Table 14). TFungicides themselves differed gignificantly.
Benonyl tyeated seceds recar&é& minimm root rot and ves
observed to be on par with corborin. Mancozeb ranked nexzt,

Carbendazim was least effective cmong the fungicides tested.
11) Inflvence of the Imoculum.

Root rot was slse found 6 be significantly influenced
by the type of inmoculum (Tzble 15). The minimin roiting was
observed for seedlings raised from soeds incoulated with
B. oryzee vhile maxinum rotting was observed in seeds
inoculated with A, poduwiclkid.

iil) Influence of Varieties,

o slgnificent difference was observed smong the
varieties due 10 seed treatment with réspeet o root rot
(Table 16).

iv) Interaction Effects.

The three factor interaction wag noticed to be

gignificant (Appendix XI%). Interaction effect due 40
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funglicides and fungal inoculum was observed to be significant
: {Table~27). Forxr B@ oryzaé infocted seeds, btreatment with
benomyl recorded no root mot and was on par with carboxin

and mancozeb, For seeds infeoted with A, flavug, carboxin
treatuent produced no root wot and was on par with benomyl.
Jeeds infected with A, padwickii followed the seme trend of
B. oxysgae iﬂfeeti@na Here alse, benomyl recorded no wothling
and wag on par with carboxin srnd mancoteb, In all the zabove |
cases carbendazim was found to have the minimum effect amana

the fungicides tesﬁ@d

Int eractlon,auc 0 ?ungicides and varieties was algoe .
significant (Table 28)., For the veristy Pavizhamys benomyl |
wag found to be the best and recorded no root rot. Carboxin
and mancozeb which were én'par, while_carbendaZim was the
leagt effecﬁiv‘; For Jygtﬁig mencozeb and carboizin recorded
no root rot and was on par with benamyig Here also cavbondazim
was least effective. 'F@r Jaya; benonyl recorded no root rob
ond was on par'wi%h carboxin, Maximum root 0t was obger ved

for carbendagim treatment which was on par with mencogzeb.

Interzction due %e'fun@ai inoculum and varieties wa.s
also elgnificant (Table 29). Awmong all combinations Jyolhi
seeds infected with B. 6rgzae on geed treatment recorded the
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minimom root rob while'ﬁy@thi geeds infected with A. flavug

recorded the mazximum root rot after seed treathent.
' £) Effect on Coutrol of Shoot Rot,
i) 'Influence of Fungicldes.

A11 fungicides were observed to have significant
influcnce in reducing shoot wot compared to comtrol (Table 14
and Appendix XX). Fungieides &ifferéﬁ significently among
themselves. Shoot rot was not recorded for seeds treated

with benomyl and was on per with carbozin and mancozeb,
ii) Infiuence of Inoculunm.

The inoculum was found $o have no significent effect
on shoot rot (Table 15).

iii) Influence of Varisties.

Varieties also had no significant effect on shoot rot
(Table 16).

iv) Interaction Bffects.

Among the-stuéias on the interaction effects (Appendix XX),
significant results were obtained only with inoculum and

varietics (Teble 30). Jyothl seeds infeete&'wiﬁhig. e} dwiokii
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recorded the minimim votting while Jayé~seeds infected with

2+ omyzae reéer@eﬂvmaximum'natting after seed treatment.
Bs Po% Gaiﬁuxa Experiment.
i. Bffect on Post emergence Mortality.

Post emergence mortality of seeélings was obseive& o
be reduced signifiezntly by 21l fungicides as compared %6
eontrol (Table 31 and Appendix XKI);‘ Carbendasin reeérdeﬂ
the ieaet geedling m@rtaliﬁy and vag observed to be on par

- with benomyl, mancomédb and éambaxin,

Neither inoculum nor varietlies (Table 32 and 33) were
noticed to be significantly influencing the post emergence

mortality of treated geeds.

A1l interactione wore not significant with respect to

post omergence mortality after peed treatment (Appendiz XXI).
ii. Effect on Seedling height.

ALl the fungicides influenced the seedling vigour
(Table 31). Maximum geedling height was observed Ffor trente
ment with mencozeb and was on paz with all other fungicides

(Plate VII).

Fangal inocnlum bas no slgaificant effect on geedling
height (Table 32). But varieties differed algnificantly



Table 14.

Bffect of seed treatment chemicals on seed quality and

.aeaﬁlinn vigour seven days after inoculation.
{Ag influenced by Ffungicides)

znaemiﬁm 

Shoot

C.D. (5%)

5352

. Figuwes in paventheses are values in original units

: : 'B@@% ' ;
‘ .. Germinotion . , o Root zo% Shoot rot -
Fungioides (per cenb)  (por’cent) Lonath 1?§§§h (pez cent) (per cent)
86.05 1.89. 5.4T 5,45 3009 0.00
Benomyl (99.50) (0211) ) Jea 4 (0.05) (0.00)
. 85.64 15,43 6..33 4.86 AT.24 g.12
Carbeadazin (99.49) (7«60) ' (8.70) (2.50)
oo g4,96 5.06 5.97 5.38 335 1.84
Carbozin (88.90) (6.28) | (B:52) (0.10)
Vancozeb 83.22 1.84 6 .86 5431 7499 277
: (98.60) (0.10) .éi.ga) {0.25)
’ ’ 7? »01 2 b 4 2 ? 4 * ’?6 3075 - :’}‘ - QO 27.15
Control (95-00) GiE) g (31.10).  (20.80)
3,258 0.183  0.124  3.401  3.647

L9



Table 15. Effect of seed treatment chemicals on seed quality
and seedling vigour seven days after inoculation
(As influenced by fungal inoculum)
- ‘ Per cent Roaot Shoot \
Fangal Per cen?b , N Root rot  Shoot mot
inoculun germination %ggg%%g? l?§§§h I%gggh (pez cent) (per cent)
g | 81.67 14,66 £472 4.53°  15.25 8496
4. flavus (97.90) (6.40) o (6.90) (2.20)
.f e L 82,42 6.82 5466 497 30430 7403
- & paduickid (98.25) (1.40) | - (25.15) (1.50)
- . B8%.68 9.79 5.76 5023 - 10.20 6.62
B (99.43) (2.90) - T (3.18) (1.30) o
' 8%.10 11.77 6.12 5.07. 15.31 10.08
8. ozvzae (98.55) - {4.15) , - (B.BB) (3.05)
¢.D. (5%) N8 2.914  0.163  0.111 3,122 .S

Figures in parentheses are values in original units

FON ]

o~ .



Table 16.

(As influenced by varieties)

Bffect of seced trestment chemicals on seed gualitsy
and seedling vigour seven days after inoculation.

Per cent  Root . Shoot

0.096

Varieties gggziggigop iﬁgggég? vl?§§§h‘ 1iﬁg§h (gggtgggi) ?gg;teggzj‘
e GZ WH TP En &R
N e e V- S 3
Jae (28:55) @ds T 1(?2-3%)', (3l43)
c;D. (5%) W.S é.524 0.141 WS N.S

Figures in parentheses are values in original units

69



Table 17. -
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Interaction effect of fungal inoculum

. . and varicties due to seed treatment

on seed germinatlan.

Fungal,inoqulum\

Per cent germination

daya

Figures in parentheses are values in original units

“'_VPa?izham | Jyathi
A, flavag 35.08 . 85.14 - 74,79
_ B - (99425) - (99¢30)  (95.10)
&. padvickii 79,74 80,55 = 86,98
| (96, 80) (97.30) (99, 70)
B. oryzas 85,58 85,95 85,51
(99.40) (99.50)  (99.35)
8. cryzae . 79406 85,08 85,44
(96.40) (99.20) (99 30)
¢.D, = 8,291
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Interaction effect of

Table 18. funglcide and
inoculum due %o seed treatment on
inoculum recovery
' Per cent inoculﬁm ﬁeccvéry
Fungicides , = \ , , ; »
B. orxzae A. flsvus A. padwickli 8. gryzase
Benonyl (0.00) (0.75) (0.00) (0.20)
- 8 44 22,89 11495 18,43
Cazbendazin (2.15) (15.15) 4.30) ' {10.00)
Carboxin 9.80 0.00 2,46 0,00
(2.90) (e.oe) (0.20) (0,00)
Wi oo 2646 4692 0.00 - 0400
Y¥encozeb (0.20) (0.75) (o.eo) (0.00)
Conzol (22.40)  (41.80) (28:30) (57.50)

‘Figures in parentheses are values in original units.

c.D. (5%)
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Table 19. Interaction effect of fungicides and
varieties due to seed treatment on
inoeulun recovery

Per cent inoculum recovery

Funglicides s ‘ ,
Pavizham dyothi Jaya
Benonyl , 1.98 .84 1.84
| (0.12) (0.10) (0.10)
Carbendazin 25.84 9463 10.82
- (19.00) (2.80) : (3.50)
Carboxin 4,59 4,61 0,00
(0.65) - {0.65) (0:00)
Mancozeb 0.00 0.00 | 5,53
| (0,00) (0.00) . (0:90)
Control ' 37 .72 34,55 3062
(37.40) (32.15) (25.95)

C.0. (5%) = 5.644

Figuzes 1n pavéntheses are vazlues in original units.
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Table 20. - Intexaction effect of Fungal inoculum
" and varieties due %o seed trestment
_ on inoculum recovery. _

\

Pev eent inoculum recovery

Tungal inoculum.

A Pavzzham éy¢%hi » /Jaya

A. flavus 14.24 14.64 14,92
. (6.00) (6.40) (6.60)

A. padwickli 15,59 6.68 4,88

B. ozvzae -15.82 - 8.57 6 .97
- (5.70) (2.20) {1.40)

S. gryzae 12.44 10561 12,27
' (4}60) .(Je40) ( 050)

¢.D, (5%) = £.048

Figures in paventheses are values in originsl uniis,
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Table 21. Inﬁeraetioﬁ effect of fungicides and
fungal inoculun due 0 seed treatment
on primary root lengih of zice
- peedlings
?fiﬁarg root léngth (erm) '
Fungicides e : —— ~ S—— :

A 3. oryzae 4. flavus A.padvickii S.ozvzse
Benomyl 5.25 - 4.58 5425 5.61
Carbendazinm 6,47 . 5,95 S E 6.81
Carboxin . 5.10 3,66 1 5,99 5463
Mancozeb 768 604 6418 . T.56
Control

4432 B39 4,77 4.97




s

TInteraction effeet of fungicides

Cen brol

Table 22,
< and verieties due to seed “reatment
- on primary root Wength of rice
seedlings
?rimafy 200t iemgth (ém)
Fungicides e e
: Pavisham Jrothi Jaya
Benomyl. 5,12 5 ¢64 4,76
Carbensaszim " TW5T 5,78 5,64
Carboxia 5.08 500 5.20
Mancozeb 6,49 . 8419 5,92
4,56 T 4.69 %91

CpD-. 5?’5 = 0-_317




Table 2%.

~ /!

78

Interaction effect of fungal -
incculum and variebies due %o
geed treatment on primary woot
length of rice seedlings.

Fungal inoculum

Root length (om)

‘Eavizham Jyothl Jaya
A. flavus 4479 4.64 4.72
A, padwickii 5.81  6.26 4.98
B. oryzae 5497 5.68 5.64
. ozyzae 6.48 6.78 5.08

-
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Internction effect of fungal inocculunm

33*'15 . 2697 3.99

Table 24.
' : and fungicides duve 10 geed treatment
on shoot length of rice seedlings.
o Shooﬁ 1ength (cm)
Fangicideg e e ~ - — .
- B.oryzae A.flaves  Aspaduwickii - S.ozyzee
Benomyl 5.92 . 4£.90 5.48 5.49
Cerbendazin 4,82 4,53 4.8% 5,27
Carboxzin 5,45 . 5.32 | 5457 5.18
Mancozeb 5,82 4,93 4.97 5.51
Control

3.90

C.B. (5%) = 0.249
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Table 25, Interaction effect of fungieides
and varieties due to seed treatment
on shoot length of rice seedlings

Shoot Length (om)

Fungicides

 Pavizhem  Jyothi  Jaye

Besomyl - - . .2 4,98 5.24
Carbendazdm 5.4 5406 4.48
Caxboxin - 5.99 - 5.01 5,22
Mancozeb - - 5.41 5.71 - 4480

Gombrol | et 489 3.64 3,53

C.D (57) = 04215
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Table 26. Interaction effect of fungal
inoculum and varieties due %o
seed treatment oun shoot length
of rice seedlings

Y

oA,

Shoot 1@ngﬁhi§cﬁ)'

Tungal inocnlum

v?avizhgm  bethi ‘ ‘  Jaya
A. flayus 5.7 4,00 4.2
A. padvickii | 5.07 4,91 4,92
_23;*. 0.?.'.‘ Z&.G ) 5:. 36 5 050 : 4“83
. SLrEes |

. oryzae 5.52 5.10 4.60

C.D. (5%) = 0,192
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Interaction effect of fungicides and

Table 27.
: - fungal inoeculum due to seed treatment
on root rot of rice geedlings
Roob roﬁ-(per eenﬁ)
Mangicides - i u— :
_Seomygae  4.flaves  A.pedwickll 8.9 usx_um
Benomyl 0.00 4433 ' 0,00 0, 00
. (0.00) (0.60) {0.00) (otco)
Carbendazim 8.75 - 23,42 3«40 23439
- . (2,30)  (15.80) (5 40) (15.70)
Carboxin 2,55 0.00 - 4.82 6.05
S (0.20) (o.oa\ | 60.70) It ,10)
Vancozeb 6.05 T+94 5,29 12.69
» (1.10) (1.90) (o 80) (4.89)
Control 33,67 40.54 26,98 . 34,43
(30 80) (42.20) (20 60) {32,00)
@D, (BB) = 6982

~

Figures in parentheses are values in original units.
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‘Paple 28,
. and verieties due to seed treatment
on oot rot of rice aeedlings,‘
4 ‘Por cent roob rot
Fungicides - - SE— :
Pavizhan Jyothi Jaysa
Benomyl 0. on 7«28 0.00
{0.00) (o.)o) (0.00)
Carhendazinm - 16.51 20,53 - 14.68
| | 8.00) (12.30) (6.40)
Carboxin 8,23 0.00 {84
(2.00) (0.00) (0.10)
Vancozeb 10.58 0,00 13,41
| (3.40) (0.00) (5.40)
Conbrol 30311 35 .81 35 479
. (25.00) {34.30) (54.20)

C.b,

(54) = 6.047

Pigures in parentheses are values in original units.
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‘Inberaction effect of

£ ungga,l

inoculium and varieties due to
seed treatment on oot ot of

vice seedlings.

Fungal inoculum

Per cent root ret

?uvizham

h cht@i Jaya
A. flavus 12,97 25.16_  9.63
(5.00)  (15,50) (2 80)
A, padwickii 1516 T.47. 76T
(6.80)  {1.70) {1.80)
2. 0rvEes 9,78 4,22 16.61
(2.90) (0.50) (8.10)
S. oxyzae 14,22 12.85  18.66
' _(6 20)  (4.90) (10.20)

¢.D.. (5%) = 5.408

Fiwures in pavent heses are

values in oxiginal unlts.
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Table 30. Interaction effect of inoculum and
varieties due o seed treatment on
shoot rot ef rice seediings.

, Per ueﬂt "hoat roﬁ
Fungal inoculum

Pavxﬂham 7 Jy % Jaya

4. flavus | 8403 11.02 783
(7.95) (3.65)  (1.85)

A. padwickii 11,97 3467 546
- - (4430) (0.40) . (0.90)

Be aryzes 7 A ‘ ) 8e16 N c‘ Te38
| | | (2.00) (0.55) (1.65)

S. oryzae 6 65 8.25  15.33
o (4, 35)4 (2.05) (7.00)

€D, (5%) = 5.651

Figures in parentheses are values in original units.
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(Table 33). . Jyothi recorded the maximum scedling height and

Pavizham showed the minimum.

The interaction effect due to fungicides and fﬁngal
inoculum observed to be significant (Table 34). The seedling
height was the maximum for the combination of carboxin with
A pa&wiékii,4 Agalnst §.~9  zag, mancozeb was ohserved to be

superior and wag on par with carbogxin. Carbendazinm renked

next and was on pan with7ben®mylglfﬁgainsﬁ &; flavus, benomyl
vas superiei~an& vas on par with earboxin. Thié vas followed
by carbendazim which was on par with mancoszeb. Bub with |
A. padwickii carboxin proved to be superlor. In the case of
S. oryzae, carbendazinm was the most effective and ¥vAg on par
. with benomyl and mancozéb, while earboxin recorded the minimum

geedling height.

Fungicide and varietel interaction was alsc noticed 0 be
gignificantd (T&blafgg)a For Pavizham carbendagim was observed
to be @ost effectivé and wag on par with mancozeb (Plate VIII).
Benomyi ranked next snd was on par withrcarboxiﬁ. For'Jyathia
carbozin was the mes%'affecﬁive and vag on pag with mencozeb

and benomyl. TFor Jaya aleo the some trend was obgerved,

The interaction effect due to variety and inoculum
was not significant with respect 0 the seedling height
(4ppendix XXII), . But the three factor interaction of fungicide,

variety and inoculum was signifiecant.
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1ii; Bffect on Seedling welght.,

All the fungicides had significent influence on increasing
the seedling weight (Table 31 and Appendix XXIII). Mancozeb
treated seeds recorded the maximum seedling welght and was on

par with other fungieides tested,

Fungal inceulum had no significant effect on the web

wolght of the seedlings on seed treatmont (Table 32).

Varieties differe& éigﬁifieantlijith regpect to seedling
_'wéight'(Table 3%) e .chthi.rQEQBQed the maximuﬁ seedling welght
£ollowed by Jaya. Pevizham vhich recorded the least seedling
ﬁeighﬁ. |

The interaction due %o fungicides and varieties was
noticed to be significant (Table %6) .. Fcr Pavizhan, treptment
with mencozeb recorded %he.maximuﬁ geedling wet weight and vas
on par with carbendazim, Benomyl venked nezt and was on par
with carboxin, For Jyothi and Jaya, carboxin was the best in

increasing geedling weight,

The 4dnteraction effects due to fungieides and inoculum
(Table 37) and inoculum and variety (Pablie 38) weze also

significant.



PLATE VII

Effect of seed treatment on
Pavizham seeds infected by

%. with carbendasim
E), benomyl irg, mancozeb (G)
‘and earboxin (M) in improv

~seedling height as compared to
control (J).

PLATE VIIT

Effect of seed treatment on Jyothi

seeds infected by B. with
carbendazim (A), bengﬁgféfh%

‘mancozeb (C) and carboxin ( z in
ght as

improving the seedling hei
compared to control.
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Table 31. Mean value chowing tha pifect of
seed treatment chemicals on seedling
vigour in pot culbure experiments.

{is zaflﬁeaee& bv fnngi&iaea)

Post

, . See&limg Seedling
Fungleides . emergence heig wolght (@et)
-moxbality (cm) , )
(p@r epnt} AT mg
. Bonomy zgtgg}:. 29,91 255.@3
e 8:08 . 29,94 259,75
Carbendazin (1.95) e |
s o 11.54. 30465 - 271.45
quboxin _ -' (4 .QQ) o :
‘Mencozeb ' - Q.40 BLLAT 279,26
(2.65) '
L o ' %2.46 20.74 155,35
Control - (29.00) .
¢.D. (5%) 5,564 2,005 25,079
(Fimﬁres iﬁ @areap 168e8 are values iﬂﬂéﬂiﬁiﬂal uﬁiﬁs}
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Table 32, Hean value showing the effect of.

, seed treatment chemicels on rice
seedling vigour in pot culture
experinents.

(As influenced by inoculun)

Poot omergence - Sevedling Seedling

Fongal inoculum mortality height  wet weight'
(per cent) -~ (em) - (mg)
A, flavug ' 1372 28.17 229-.‘56
| (5.60) .

& podyickii ’ 14&16‘ - 29.29 255,63
B, oryzae ' 15,07 28,91 255,78

) , (6.75) » -

8. oryzae o 15.35 27,57 239.55

(7:02)
6.0, (5%) .5 WeS .S

Figures in parentheses are values in originsl units,

/

:Mﬂ\..,’
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Mean value showing the effect of
seed treatment chemicals on rice
seedling vigour in pot culbure

experinments.

(A6 influenced by varieties)

T

Post | | eedling
RO Seedling  Seedling
Varieties CRETEnce height  wet weight
‘ mortality (om) (mg)
(per cent) v | -
Pavizhamn 14,62 24,89 188,21
(6.35) | |
Jyothi 15.47 32.1% 281,39
Jays, 15,64 28.4% 250.75
| (7.25)
¢.D. (58) WS, 1,553 19,426
Figures in pareatheses are valueg in original units,

(£
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Table 34, .Interaction effect of fungicides and
o - inoculunm due to seed treatment on vice
geedling heéeight in pot culbure
experiments. (Thivty days after

_ trensplantation)

|  Seedling helght (em)
Doomvzes A-flaws A.pefwlodld . §.owvgae

Fungicides

Benomyl 26,58 33,88 28,48 . - 50.85
Cazbendaszin 29,08 28,53 29,41 32,75
Gax%axin 32,26 ngiisﬁ : 37;8? o 26,96
- Mancozeb 3558 2555 52,93  29.63
Control . 22,83 18,36 24,09 . 47,70

GQB‘ {5%) = 4:@?(}
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Teble %5. Interaction eafeet of fungleideg and
. varieties due o seed btreabment on
rice seedling_neimﬁ in paf culture

experinents,

(”@:ziw&y days after %;mmsylammi&a)

Seadlmng heﬁbh'% (czm)

_ Eﬁngiei@es

?avizham : aya'%;hi Jayzs
Benomyl - | 25,36 54,43 29,95
Cabendazin 29460 52.64  27.58
Carboxin S ' 25,39 56441 32416 |
Wancozeb - 28,53 35435 29.64
Control | | 1757

- 21.84

22.82

C.D. (5%) = 3.473
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Teble 36. Inbteraction effect of fungicides and
T ineculunm due 4o seed treatment on rice
seedling welght in pot culdure '
(Thivty deye after btransplantation)

.,‘Séééiiﬂg‘%et ﬁeiggﬁ'(mg)“< ”“'

Fungicides e et e o
, ' - Pavizhem  Jyothi daya . Hean

Bemomyl ~ ©  186.69 302,06 e 25500
Carbendeszin : 22§¢$?' 3@6;24 24313 559,75
Carboxin - 170438 33495 . 80845 371,45
Mencozeb . 254 41 s 27B.sd oo
.Q@n%&él,':‘ | _‘ﬂzéégf 435,41 147.6% 5. 95

c.b. (5%) = 43.438



Table 37.

T e
e g

A
LA

Soer

92 .

Interachion effeet of fungicides smd
inoculun due to geed treatment on wiece

geedling wolsght in pot culbure experiments.

(Thirty days after transplantation)

Fungicides

Seedling wet weizht (mg)

Begryzaee  A.flavee AlJpadwickili S.ozyzae

" Benomyl
Cerbendaszin
Corbozin
Mangozeb

Control

206.77  280.73 . - 224,99  307.83
221,82 248,95  275.417 294,77
300,95 = 274:49 - 30142 208,04
519,93 240,58 307412 257,41

C437.45 105,07 17047 129470

0D, (5%) = 50.158

"
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Table 38. Interaction effect of incculum snd & .
‘ varieties due to seed treatnment on
Tice seedling welght in pot culbuxe
gmperiments, L _
(Thirty days efter tramsplantation)

Seedling wet welght (mg)

Fungal inoculum

Pavizhem ~ Jyothi  Jaya
A. flsvus | 145,02 258,82 254,61
A, padwickii | 245,10 259.02 . 258,78
B. oryzag 174,85 309,82 222,71

C,D. (5%) = 38.852
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DISCUSSION

Igolation of Saedwberﬁe'Fwagi;

Several fungi have been found ﬁé be asseclated with
the commonly eultxvmted v&ﬁi@ti@ﬁ of rice see&a collected
from F ?ﬂ%ﬁanaﬁu, e major rice growing tﬁact af Kerala. The
eggﬁﬁl agente of some important dissases like Bipolaris
oryzae, Altérnazia.nadwiekii,'Ear@aladium-argﬁae end
Curvularis lunats and storage fuﬁéi like Aspereiliug flavug
and A fam&gatue wers amca@ﬂtsreﬂ extornally as well as |
internally. Pabthogens like Piricularie oryzae end Iy gnm
mendliforme were present only on %he external surface of
sesds ETaﬁle 1),

Among the externally seed-borne fungl, A. flovug wvas
the predominant owe followed by B. oryzoe and (. lunate with
iﬁé association en nine and seven varieties respectiveély.
The docal cuitiﬁar Cheyuvally recorded the asaaciatiom of a

,dl?xewsnm gpecies ﬁ¢ Agg@%qillue vlz. Aq guadzilineatn g

Among the internally seed-borne fungil, 4. flavus,
B. oryzoe end C. lunata were common on almost all the

varieties.

Sesds of Jaya, Jyothi, Hawrthike and Pavizham showed

masimum inbernal infection vhile M-310, the pre-releage
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culture end Cheruvally the loecal cultiver rocorded no

internal infection,

The see&mhozne'nature'éf'gg arszga;_g,'ggzggg, gﬁ,;ggggg,
8. oryzee and A, pedwickil ves alveady reported (Suzuki, 1930
Sharvangapeni, 19503 Ganguly, 1946; Padmenabhan, 1949
Bugnicourt, 1952 and Abi Cheeran, 1964): Similar observations
were 2lso mads by Balﬁacéi and Corbettia (1964) from Africa.

In addition o gﬂ,ag’zme,_gg oxizae and A paduickil they have
also recorded gy-3§§$&@y Fusaﬁimmtépq end Agpeweillng op.

from infected rice seceds,

 The seed infection by fungi olearly indicated thab the
pathogens were widely distributed in the paddy growing tracts
of Kué%anada under vgrie& type of climatic conditions,
. oxygae infection was obsgerved in fow geed sample only.
The envirounmental factors and the cropplag pattern may be

limiting its seed-borne nature.

Eventhough the fanzi isolated iﬁ?the present study were
, alr@éﬁy reported framvéifférent parts @f-%he world, such g
loecation specific survey of this type in the main rice gxewiﬁg
tract of Kerala viz., E&tﬁanadu fér ﬁﬁQ'&ﬁ@éé$SiV@ peasons
incorporating the commonly cultiva%a@'vamieties is done fox
the first time. In Xubbanadu the fungel inoeulum is availabié

all throughout the year due to the indiscriminate use of

/
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‘diffevent verieties by farmezs. The detailed survéy on the
percentage incidence of all the fungl assoclated with dif-

ferent seeds was nob attempted,

Jemages due to Seed-borne Fungi.

/ 8. Effect of Tnooulum on Germination and Posk smexgence

Vigcui‘a
i, Irnfluence of Inoculum on Germination,

Germination of seceds vas not found to be affected due

to fungal inoculation (Table 2). Similar results were

obtained by Inolehin (1983) with paddy seeds. He also could
.'not obtaln any correlation between seed infection and germing-
tion failure with fungl like B. oryzae, C. lunata, Aspersgiling
sp. and Alternaria sp. But reports of workers ilke Thomas
(1941), Padwick and Ganguly (1945), Padmenabhen et al. (1948)
and Alice and Philip (1985) showed thet fungel infections
reduced the germinaﬁian.potential of paddy seeds. TFor
Sueeessful.infection the fungus should gain entry into the
embryo by penetrating the seed coat with the help of enzymes
(Christensen and Koufmann, 1965 and viﬁhyaéekaran et al.,
1966). Death of embzyo wiil e%entu&lly result in germina%ion

‘ failure, 8So it can be assumed that in the present study
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penetration of Sced coat and invasion of embryo might no

have occeurred within the short period of three days,
iis Influence of Inceunlum on Root and Shoot Hot.

Post emergence raﬁtiﬁg éf'pmimgﬁy root and shoot was
cbserved due to infeetion by ali fungd (Table 3 and 4).
Vaxdmum E@%%ing,ef the zoots was pr@ﬁmcea %§‘§.>§ggzae and
mininum was- recorded bngj Qﬁgzae¢ Similaziy A. podwiclkld

recorded mazimum rotiting of the sh@éts,

Similar observations on woot aﬁd.ahac% rot were made by
Hingoranl and Prasad {1951) wi%hkgﬁ‘@rgaae &ga_g, lunata
inoculation on paddy. Ibpahim and Porag (1966) observed
damping off in rice eee&liﬂga due o funga& infection aand
Agulero gt al. (1966) xeeax&e&ﬁﬂaat, coleoptile and stem wot
along with seedling blight in rice due %o infection é? seeds
-with A, padwickii, B. oryszae and Q;'luaéta,

The pathogenic effect of A, fiayug on germinating seeds
of exop plants has already héen‘repezﬁeﬂ {Rati aﬁalaamaiiﬂgam,
1974). The fungus produces serious pre~cmergence wolting
and post-omergence killing dapamﬁing‘ayan the exbent of
colonigation. It also proaueés %hé charascteristic aflaroot
sympton- (Rac gt al., 1984) atbributing to the production of
afla%ééin; In the present study such typlcal gymphbom was

not obhserved,
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Varieties also shoved differences in thelr ‘Tesponss to
different fungi, Thus Pavizhan i inoculated witb B. oryzas
recorded maximum woot ot while miai@um r@tﬁing was natieed'
in Jyothi seeds inoculabed with . oryzes. Similarly Karthika
‘shoved Wigher shoot rob compared to other verieties and
Farthika inoculated with 4. *;mmmﬁ recorded meximum rotting.
Rumadaga (1985) hag al%a abaerveé simila@ varle%al prefer@nces

by seed-borne fungd.,
iid, Iﬁflueﬂce.ef zﬁéﬁﬁlﬁﬁ en.ﬁsa# and §ﬁ0@% Flongation.

vaflaci@as in p@imary f@ﬁ% leagﬁh vera abserved in seeds |
due o infection (Table 5). Minimum xgotvlengﬁh was recorded
by B. oxyzae txea%ea/aee&aq‘ C. lunata aﬁé A+ flavug also
- recorded similar results, While A. padyiclkid g@é,g. orygZae

behaved like control.

In the cage. Qf ghook clang&tior alss (Pable ) ninimum
length was recorded by Be QLYESG %ﬂeaﬁea seeds. A. Llavags
A, padwickii, gﬁ‘lan&%aganévﬁg,grzzge eleo shoved similar

:behaviaar;;

| Among the v%rieﬁiea tried Korthike showed the ninimn
Q&aot 1ength. C SR o ' : L ‘o
b. Zffect of Culture Filtzates on Seeds.

Vhen paddy seceds were treated with the culture filirate

- of the same fungus, remaﬁk&ble reduction in’gefwinati&a}ﬁaa



L /0
/
i

recorded (Table 7) as compared to inoeulum applied on

seeds (Fig. 1).

Tfangi ave lmown ta‘p&sduae'sabstanees‘ﬁaxié 6 planis
which affect adversely the seed germination and seedling
wigouzr. | Tnhibitory é:f:‘fjeei‘;@‘ on seod germination by the neta-
bolites of fungi have bheen reported in the case of meny crops
(Wair, 1969: Remadoss, 1985 and Yaseema, 1982). In the
prosent study alse the netabolites ean%aime& iﬁ the culture
filtretes have exerted similar inhibitory effaet@ on

gernination,

Thé fungal metabolites were found to exert toxie effects
- on the embryo resulting in its death (Bﬁé%ﬁ et al., 1952;
Ludwig, 1957 and Ehaie,gg'ggsg 1982)‘ imh@ ﬁexie fractions of
- the 30 ﬁays ald cﬁl*uwe Filyreat es of the fungl mlgh% have
nene%rat@a the 3@@& goat and 1&3&3 ted the embryo unlike ﬁhe

fungel inoculum applied onvtae seed surface.

Gomplete irhibition of woot initlation was also noticed -

ﬂﬁynﬁhe-actian of eulture filtrates like A. fla 8, A _

'na&wickii and C. lunote (Table 8). The roots are consldered
o be the most susceptible tissues to toxlc principles at
the time of germination %h&@ shoots (Iuke and Wheeler, 1955);

' ?1&&3&39&&@&& =X ] al. i?ﬁ?ﬁ) suggéate& the mre%eﬁce of cell
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toxie substances in the fungel mebmbolites. Hence it can be
assumed that the eulture filtrates which happened to react
withvthe.roet primordis wight heve inhibited the root initia-

tion in seedlings.

Among the vardeties tried, P@vizham recorded the maximum
inhibiﬁiaﬁ and Pavigham seeds treated with A. flawiug Piltrate
produced the maximun inhibiﬁery'éffeet. Terietal suscep=
tibility of Qlants to ﬁ@xiﬁg W@?@‘&lﬁé&éﬁ reported (Ramadoss,
1985). | |

The culturve filtrate also égﬁrﬁe& sigﬂiﬁiﬁaﬁﬁ geffect on
" ghe vigour of the meedlinge. The root end shoot length were
xeﬁaegé {(Table 9 and 10). %aximuﬁlreéaeﬁiaa in voot and shoot
iength was obgerved with %he aulturaffiltraéeﬁ of A. flavus
aﬂﬂ'g, ér'ﬁae resgeetiveiyy'-iﬁ Eeﬁh eéses s, oryzae recorded

ninimun reduction.

Seed inoculations with Ao paduickii end 8. ozyzae d4id
not alter the primary reot lengih (Table §, Fig. 2) bub their
culture Filtrates exeried significant effect on germination

ag well as on root and shoot clongation,

The toxic effeats of the fungal mebabolites on the
embyyo regulting in the death of the plumile was already
reported (Brion e al., 19523 Indwig, 1957 and Biasle et al.,

1982). The toxic principles contmined in the 30 days old
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culbure fllitrates might have acted on the embryo and resulted
in reduced root and shoob growﬁi; Vidhyasekaran gt al. (1970)
- has also recorded similar resulits with the culture filtrates |
of B. oryzae. In the early stages of infection the seeds
_havé egcaped deliterious effect bécause the fungus might not
have produced metabolites within that short period. When
seeds were treated with 30 aays 0ld culture filtrate the
response was immedinte, The germinatlon porcentage was
reduced along with & reduction in the lenghbh of the emerging

root and shoot.

The effect of varaeti@a was also very @reminent.l
hartnika was found to bhe more suacept ible to fungal toxins
‘ and showed the maximum reduction in shoot length when treated ‘
with the culture £iltrate of B, ozyzee (Table 10). Counversely
Jyothi seede'tméaﬁeﬁ ﬁith the eni%ure filtrate of S. oxnyzae

produced minimum reduction in shoot length.

'Bio~ehemica1 changeé due +o Fungal Iﬁfggﬁica.
i. Changes in Staveh.

From the resulss given in Table 11 it can be aseen thal
the starch content of all the vaﬁietiés were significantly
A xeduceé due to fungal infection duriang stbrage, -ﬁaximuﬁ-
reduction of starch was reéordeé due'tc the'infec%ion of

B. oxryzae whilé S. oryzae recorded the minimum effect (Pigs 3).
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The resui%s of the present investigation are in
agr@ememt‘wi%h thevprevicus'ﬁ@parﬁs an%h@'ﬁubj@ﬁtc Allen
(1942) and Mirocha end Zaki (1966) have meported a reduchtion
of stowrch coatent due to fungal infoction in wheat and
barley respectively. Vidhyasekaran and Govindaswany (1968)
and Vidhyasekaran end Ramndoss (@9??) also r@porte& the
- gtarch reducing cap&eiﬁy of many fuﬁgi like B. Qggg@@ on

rice seeds.

Bilgrami gt al. (1979) suggested the §as$i%ila%y @f
staxch hydrolyeis &awinﬁ the fungal 1@&@@%&@3 of wice aeeﬁd.~
é% ‘considered that the availahlimty’al free sugars d@rlz&
aﬁag&h hydrolysis might help in the perpeituation of the
fungus in the infected tissues of the seed Leading to
decrensed level of starch content in the seed. The decreess -
in starch content éae algo earﬁelaﬁeﬁ*by %hé activation of |
. starch bydrolysing enszyme, wamylase (Vidhyasékaran and
' Eandaawamyvb1%72)¢ Enzyme amylase is conegidored %a'ha
videly distributed among fungl and they help in hydrolysis
of starch (Cochrane, 1958). 'It is also thought that weduc-
tion of starch in Tungus infected gianﬁ parts ié ﬁée to |
rapid degradation Qf sbarch by eﬁzymas produced by the
pa%nogen {(Mirocha aa& Zaki, 1966). Vidhyasekaren and
Ramadoss'(1973),also puh f@rth;the same explanation and
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recorded the starch content of Helminthosporinm infected

graing to be significantly less than the healthy grains.

The reduction in\ths staxrch coﬁteﬁ% of iﬁfeéfea geeds
might also be due o some of the starch bexrg uﬁilised ag o
nutrlent supplylng both enewgy ahd carbon for the growth
"_af fungi. Starch ig the ma. jor. carbohv&rate re&sfve of sﬁored
grains which can be eanily hyésolysed to soluble glucose by
a variety of mleroarg&nisms inecluding fungl. Starch hydrolysSe
ing enzymes, the gﬁylases arevextraeellulaz'aﬁé iﬁducible‘in
thelgﬁesence of starch as a substrate for microbial proliferap

. "Gion;

The detection of amylaae aetivity inldeteriavating
graing ig thus an evidence for the hydrolytic action on ﬁhe
starch leading 40 a reduction of its total quentity., The
aecreaae in starch content of thé infected ﬁrains obtained
in the present study can be éue to its utlllsatﬂon as &
nutrient by the parasitic fungi, The varia%ions in the
content of starch in graine infected by different species
of fungi'mught be attributed- to the differences in theiﬁ )
réte of proliferation in the grein resulting in a greater

- or lesser rate of ssoinilation.
il, Changes in Protein contenb.

The protein content recowded no statistically significant

changes due to fungal infection after 45 days of gtorage.
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'thever, glight inereases in the ﬁroteln values were

observed for infected seeds (Table 12). Similar observatlions
weﬁe'r&cazdea by'Vidhyasek&xan;and'Eama&oas (1973) end
Vidhyasekaren et al. (1973) ond Bilgremi gi gl. (1979) iﬂ
rice seeds due 1o Helminthosporium infection. MeCombe and
kinsuead (1964) reported fluctuations in protein content with
increased levels at the 1ater stages after infectlon, This
was rapresented ag the sum total of protein from the seed

and fungal myealium. Vidhyasekaran and Du”airaj (1971)

repoxrted o slight inerease in the protein content due ﬁo the

infection of Xaﬂthogoﬁas,gitrl in citrus fruite. Cherzy
ot al. (1974) pointed ont that in peamuts infected with

Agpergillus paragiticus, with fungus tissue inclunded, the

pro%ein con$ené decreased for tvo days and inéreased»
thereafter, However, reduction in.protein content of Urd
seeds and Arher seceds due %b'fungél infection was also
reported by Jameluddin ef al. (1977) and Sinha et gl. (1978)

. respactively.

A cemﬁaratively greater utiliaation of non-protein
carbon sources with respect to proteins by fungi has been
reported (Alezan&er, 1977). The trend *o ineréase'the
percentage of proteln, eventhough not qignlflcant, may be
due to the utilisation of n@n»pzotezn carbon source by the

fungi, leading %o an increase in the percentage of protein
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(Phiiip, 1978). The fre@ amine acids in the sceds are
frepbﬁted 30 be both in'@ra%ain and.nonéproﬁein form {Bewly -
and Black, 1978). The studies on the changes of préﬁein
'during different periods o0f storage were naﬁ.aﬁteﬁp%ed in

the present investigation.

As the starch and other polysaccharide congtituents of
the grain aie aggimilated, bthe proteins are algo slowiy
degraded under the influence of p;d%éalytielengymes and
provide ni%xcgen for the synthesis of fungﬁi protoplasm,.

A part of the seed protein may then be converted to funsgal
protein without affecting the total protein combent of the
seed which is lnfected by the paragitic fungus. As +the ‘
fungal assimilation is taking place, the € ¢ N ratio of the
seed (host) is getting~naﬁféwer &ue‘to loss of port of
'carbon‘as 002, résultiﬁg in & glight increase in the nitrozen
eon%@nﬁ of seed (Alexander, 1977).

iii. Changes in Amino acids.

Th@'totai free amino acid conﬁént-was found to be-
reduéeﬁ'sigmifieanﬁly due to microbial infechtion after
45 déys (Fig.r4).v The maximun reductibn wag observed to be
due %o infection by §;lérgzae (Téblg 13), Vidhyasakaran
et al. (1973) also reported &eérease in total anino écia
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content due o g& oryzae infection in rice seeds. Influence
of the varietios wafe~alse sienificantly evident as the | |
variety Pavizham recorded the highest and Jaya the lowest
tatél frae amino acid content, Obviausly; the infection by
B._pzyzae on Jaya seeds @ansé&‘%he maxinum xéduaﬁiem in
anino acid content. Prased i al. (1970), Sekhevat and
‘Tothard (1971), Bilgrani ot al. (1979) and Ramadoss (1985)

have also reeerﬁed 91milar reauu%sg The xeasoﬂ for nhe

A ‘decline in awino acid conient was thought to be due t0 %he

eady u%iligazien of the amino acid fraction yresent in the
host seed by the pathogen for svnﬁhesiainp thé;% own protezn
(Reia@n@r‘gﬁpg%;y 1970 and Bil@rami et al., 1979). It was
also thought that atleast a part of the amino aciés served
ag carbon sovree afier deamination by fungl (Shawma and

W&h&:ﬁj@g ‘39‘?5 and Bilgrami et s"«lég ig?@)»

The resulﬁs‘af protein aﬁalﬁsis showed no significan%
,ohaﬁgg in %he infected seeds, though there was a slight
increase aftor 45 days. The delay in pwoteln synthesis of
‘fuggal inféeted seeds of many er@pa‘wég suggested to be ame.'
to the sudden veduction in the amino scid pool (Harmen et . 8dsy
1970)+ Rapid ageiag af'pea seéds infected with fungus, on ‘
"ste%age resulting in germzmu%ioﬂ fallure or delayed g@rmina« .
tion, is atiribubted by them 4o many bio-chemical and

physiologicel changes like a slower increase in oxygen
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"uptake, a2 delay in gééﬁein-syﬁthe@igg smaller ATP and amiﬁo
acid pool in embryonic axis ete, The aminoacid conbtent of
the infected seeds may also vary considerably é@pen&iﬁg on
the period of s%@f&ge,-typé of fungus and type of amino aeiﬁ.
Other than an observation on chrnge in the ﬁcﬁal anino acid
content, no at%em@%s were made ﬁo.stuéy'ﬁhair-@eriedicf@@

' Quaiiﬁaﬁiv@ changes in sé@aﬁated as well as bound form.
-Efféeﬁ.af_Se@ﬁ ﬁr@aﬁ@@mﬁ Che@ieals.ini&aﬁ%@al@igg"Infectiﬁn.
A, In vitzo Studies.

‘a, Bffect on Gegﬁinaéian,‘

Increage in.see&.ge@mimaﬁian-was recorded in all cases
 éue $o éeeﬂ tréa%men% by ali the chepicals viz. Benamyl;-;
carb@naazim, carboxin ond mancozeb (Tzble 14). ﬁhaé% Vir

et 21, (1970) observed increased germination for Drechsloers
,6ﬁvzae‘infeete§ rice geeds on %r@&ﬁm&nﬁ with benlate and
éaaeazab@ Seed treatment with_earbaxin ﬁés'alaa reported %o
increase the gemﬁin&tiea‘af vheat goeds (ﬁeﬁe and Saxens,
1971 and éyagi, 1972). Ellis and Paschal (1979) repaxteé'
that syetemic funglcides on applicationsto seeds penetrated
the seed coat ané'em%ryd of pea seeds and acted divectly on
the iﬂf@eting ga%hageﬂ pregsent oun the’plumuie'éna radical

' résultiﬂg in enhanced gexmina%iano_-En'%hé_pﬁesent study
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also the effect of all the fungicides in:iﬁeﬁea@iﬁg the
germination of infected seeds was evident, but there wos
no relative merit for the threo systemic furngleides over

manecozéb, the dithiocarbamate fuﬁgieiﬁ@d
Be Effa@ﬁ-cn Incculum Reeeveﬁyi

Studies on inoculun xeamvevy vcvealea 94 egnificant
reduction in the inooulum due to seed treatment, E&ncegébv

recorded maximum reduction (Table 14). Among the effect of

different fungel isolates, 4. ga&wi@kii %ﬁi 8. oryzae treated

o

goeds recorded maﬁimum TECcovery ., %ugg@stlﬁﬂ & betiter r&ﬁp@nge :

to soed treatment (Iable 15). Similarly among the Vawietias
tried, Jyothi and Jeya eceds showed better respomse with

less inocculum {(Table Té)t'i

Studies on the interaction exfe&t of fuﬁgieaﬁes on
inoculum recovery revealed aae ef?ectivemeaa of all the
fungicide tried., Benomyl, carboxin and mancozeb recorded

glight fungal_reéevery'while.aarhendaﬁim,ﬁe@crﬂéﬁ higher

inoculum recovery of 4. fiavus; A« podwickii and 8. ozyzae

(Table 18). On a vawrietal comparison alse carbendezim -

recorded higher incculum recovery on 81l the three varietles -

viz. Pavizham, Jyothi end Joys (mabve 19), while minimum
Cincoculun recovery was aoticed for Jaya Eeeds imf@e%@& with
A, padwigkii (Table 20).

&
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¢, Bffect on Root and Shoot Lanﬂﬁh‘

Sead treatment wi%h fhngieades had Si%JiflGaﬂt influeaae
on the aloﬁgatioa of gm mary zoot and ghoot. Among the fwav
cideg m&neazeb and beﬁamvl pwméﬁeeé paximan eiaﬁgaﬁlan of: Bo0%

and shoot mespect ively (Dable 14).

Fuagal in¢aatian alsa had imfluenc@ an root and shaﬂt
TQngﬁh. Seefls infected with S gggzae and Ec oryzae afber
seed treatment veeo@de& nazimim root and shemt Length B

rQSp@e%iV®ly (Table 15).

Varieties also diffoved, Amang the vax ebies Jyotui -
_pwaauced maximum oot 1@3@%& while Eavlzna& E@m@r&@a maximum
“shoot length (Table 16).

~ Interaction effécté*were'alsé‘signifiaanﬁ;- Mancozeb
wag the best in enhencing the»xac% length of pocds infected

- with all the test fungl viz., B. oZyzse, A. flavus, A.paduicii

and 8. oryzae (Table 21). Sindlazly mancozeb gr@éuaedv%e%ter

resulte on varietal cmmpariséne aleo (Tab?a‘éz)@ For Jyethi
and Jéya it proved besh and Jyoﬁhi s@e&g inf@cted with _

S. ¢ ”yxg@e after seed txe&%men% recorded maximum root Eaﬂwﬁh

(2able 23). | |

In the case of choo®t length alsc the interaction

effects were significent., Buj no gpecificlty was noted
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(Table 24) on varietal compawxsons. Bénemyl gave moximum
‘shoot length for PaV¢zham and Jays, while Lcr Jyothi, ;
mancozeb was the best (Table 25)., Similarly Pdvizhenm -
inf@cted with B. ozyzae recorded the maxinum shoet length
in seeﬂlinms (Table 26), |

Increased ghoot length was notlced in‘aeeds on treatment -
with benomyl ard carboxin. Vyas (1984) sugeested that geed -
tpeatment with benomyl provided an initial source of aective
component for the systenmic movement into the first fLew
leaves of the developing seedlings. Carhazin a2lso showeé
_aimilar resulisg, Carbozximides in some conditions appearsd
to be &ir@ctly beneficial o planta. Schmling and Clazk (1970)
hmve clﬁimed that oxathiine showed unique growth stimulation |
properties when applied eitheﬁ %0 seeé,-soil or folisge. .

. The resulis obtained in the present study with seed treatment

agrees with.their regults,
d. Effeet on Hoot and Shoot Rot.

All the fungicides were found to be effective in
reducing woot and shoot rot to the minimum, Bu% Een@myl
treatment was found to be superior (Téblé 14), Benomyl was
reported to be effective inm pontrolling woot ot and demping

off of érops like tomato, garden pean, ete. Seed treatment

!



with mancozeh against Drechelera spps on bé@iey@'@i@é and
oats 15 also veported (Dhefd Vir gi al., 1970 ond Rath, 1974).

B, Pot Culture Experiments.

The post ememgence maﬂtaﬁiﬁy of ﬁ@rmimaﬁe& seeﬁliﬁgﬁ
'af%aﬁA%@aﬂgf@z to the soil was found to be considerably
veduced Gue to the seed treatment with all the fungieides.
Here, the effects of a1l fungicides ‘tested wers eilke
eventhough e@rbénﬂazim was~$1ighﬁly superior Qvér @ﬁh@ra

.fhe a&@dﬁin vigazr afier 30 &ays ss,im&aca%ea hy the
geedling height and fr@%h wolght were found ¢o be significantly
dnfluenced by fangiaiéal freatment. The«e”f@éﬁs af all ﬁha
fﬁﬂgﬁﬂiﬂ@SnW@ﬁﬁ similer. Oeedling hemgﬁt end weight wexe ‘
increagsed (fzble 34, 36). As far o8 the varietal preferenced
fox fnngici&al treaﬁmeﬁ%s ave concerned, Jyothi recorded
.mazizmum saeﬂlimm ﬁeiahs dﬂﬁ weigu% against cavbogin treatment
(Teble 35, 37) Detailed studies af*et 30 days were nod

attemphed.
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SUMMARY

Several fungl were isolated from the seeds of
twelve varieties of cultivars of rice collected from
different localities of Entbanadu, the major rice groving
tract of Kerala., Fangl were encountered externally as well

as lnternelly. Among the ezternslly ssed borne fungi,

Agpersiliug flevus wes the most common with ite occurrence
on nine varieties followed by Bipoluorig oryzae and Curvulapis

e iemiiietar

lunate. Other fungi ineluded Bhizopus stolomifer, Choetomium

graclle, Syncepholasbtrun racemosun, Fusgarium moniliforme,

Trzehodermﬁ virde, EaracladiLm oryzng, Asnerglllua niger,

Alternarla pa@wickli, Fuaavlum gggmineafum, ?irlcvl&rla

oryzae, A. fumigatn 23, A. qua drllineatus, ?3@va530 oryzae

and Pendeillium Spp.

The germination capacity was not found to be'altered

due to seed inoculation vith predeminant fungi viz. A. flavus,
As nadwickLi B. oxyzesg, L. 1unata and 8. orysse. Rotting
of the root and shoot were noticed due to the application of
inoculum on the seeds. Varietal difference was also prominent.
 Seeds of Pavizham inoculated with B. aﬁvzagfané Jhothi with

oryzee recorded mazimum and minimum root rot respectively.
In the case of shoot rot maximum damage was caused by
A. padwickil. Among the varieties Earthike showed maximum

shoot 20%. - o . i
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Boot and shoot length were also found 40 be reduced due
to infection by all the fungl tested. Among the varieties

Farthika recorded minimum shoot length,

The culture filtiate of the above fungi (30 days o01d)
aleco exerted considerable influence on the germination Of seeds.
Gérminaﬁion-capaciﬁy 0f the seeds was reduced. Among the
. varieties Jyothi vecorded moximum reduction in germination. The
culture filtrates also inhibited root initiation in emerging
seedlings. Maximum inhibiﬁién vas observed in the variety
Pavlzham, The culture filtrates aléo reduced root and shoot
elongation, The combination of Pavizham with A, flavus
- recorded minimum root length.  Similarly Karthiks with culture

filtrate of 3. gzyzae wecorded minimum shoot lenghh.

LBEO«Ghemical changes %ere also obgerved in infected seeds
after 45 days of sﬁerége.- Starch and total frée amino scid
content of the inf ee%ed seeds were reduced while protein re-
mained unchanged. Among the varieties Jaye recorded meximum.
reduction in starch, Similarly Jaya inoculated with 3. oryzee

recorded the maximum reduction ian total free amino ascids.

Pungicidel treatment with systenic xunglcides like
benomyl, carbendazim, carbaxiﬁ«aﬁd the dithio carbamate fungl-
c*de, mancozeb at O. 3 per cent concentration was found %0 be

effecﬁlve in imnrsving the gewmination of 'rtifleially infected
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seeds. Gonsiderable reduction in the guantity of inocuvlunm

in the germinated seedlings was observed after seven daya.

The root and shoot length of wice seedlings were also found

to increase with seed tweatment, Among the fungicides,
mancozeb and benomyl produced maximam elongation of oot and
shoot zespectively. Varietal mosponse was also noticed, »
Jyothi recorded mazimam root length while Pavizham recorded.
the maximum shoot 1e1gth. The x@ot and shoot rot normally
assoclated Hl%h 1nfecueﬂ seeds were ?ounﬂ 0 be edueced due %o
fangicidal treatments; Benomyl was found %0 be guperlior in
baﬁh cases. Roobs rot wap significantly influence& by the

type of inoculation. .

Sﬁudies in pot culture ezperlmeﬂ revealed a Eeduction in
the post emergence mortolily of scedlings, raided from seeds
treated with the above fungicides. Among the Ffungleides
carbendazin recoréed the law&t seedling mortality eventhough
al; the fungicides were effective. The seedling vigour wasg
alsd found %o bhe incraased. The height and weight of the
seedling were improved. All the funglcldes were effective in
increasiﬁg the seedling vigour but wancozeb praved'to be

glig htly guperlor, ALmong the varieties Jyo%ﬁi recorded

masimun h@iﬁh and weicht on ireatment with carboxin.
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APPENDIX. 3

COMPOSITION OF CZAPEX (DOX) AGAR MEDIUM

Buecrone : R - 20.00

&

Sodium nitrate (ia NO;) - 2.00¢g
a & hosvhe )

Potapsiun éan&?g fz ggz)nl%te 1.00 g
Magnesium sulphate. (Mg %04.?H 0) - 0.50 g
Povassium chioride (K 01) S T 0.50 g
Ferrous sulph“t@ (Pe 50&,7120) l 0.0% g
Agar ‘ 20,00 g
Distilled water . - 1000 ml

The medium was sherilised by autoclavﬁng at 15 1b
pressure for 30 minutes. -

Sources Plant Pathologistis Poc et Bodk, 2nd Bdition.
Commonwealth Mycologicel Imstitute, Lonﬁon,

PP.3594.
APPENDIX II

NUTRITIONAL SPATUS OF VELLAYANT UPLAND SOIL

Total N 0.,013%
Total P 0.014%
Total B 0:065%

Sourece: Devartmept of Agronony, Gollege of ﬁgrLGu“ﬁure,\
Vellayani., .




APPREDIX ITI
Anglysib of variance Table

{Bffect of fungl on germinstion of rice seeds)

Source - §.9.  Df. M8, F,

A 1062.75 3 354 .25 7.82%
B. . 300,03 5 60,00 ' 1.32

Az B 843.56 15 56.23  1.24

Breor . 1086.09 24 45:25 .

Total | 47

4 = Vuriety # Significent at 5% level.
B = Inoculum

. APPENDIX_ IV
Analyeis of varisnce Table

(Effect of fungi on yex-eémﬁ‘ﬁemt ro%‘of rice seedlings)

Source 8.8, Df,  M.8. F

A 59.96 3 1998  T4.25
B 15425 ,38 5 3025.07  113.87*
Ax B 1676,90 15 111.79 . 4,20%

Brror 637,57 24 26,56 -
Total o |

A = Variety % Significent ab 5% level
B = Incculum



© APPENDIX V.

: Anplysis of varianca Table
(Bffect of fungi on pex cent shoot rot of riee seedllngs)

Source 8.8, £, s, F,
A 1424..64 3. 474,87 19.02%
B - 80304153 5 1606.02 644 34%
Ax B 1099.12 15 73,27 . 2,03%
Error 599.06 24 24,96
Total 47

A = Veriety * Significant ab 5% level

B = Inoculum

APPEIDIX VI
Analysis of variaaée Table

(Effecu of inoculum on the primary root length
of emarglng rice seedlings)

Source 8.8,  DE. 8.8, 7,
A © 8.48 3 2.82 0.65
B - 109.23 5 21.85 T 5.0%%
AxB 53 .66 15 5.57 0.82
Erpor - 104.16 24 - 4434 ’
Total , 47 |

A =‘Variety

* Significant at 5% level. -
= Inoculun , =




APPENDIX VIT
Analysig of vaviance Table

(Effect of inocculum on shoot lengbh of
emerging vice scedlings)

Source . 8.8, D&, M.8. . T

3458 - 12.69%
3.86 13.,68%
0.5 1.81
0428

B ‘ 19.31
A=z B 768 1
Error 677 2
Total A7

W our

B

Variety

i

| * Significant at 5% level,
B = Inoenlum _ A :
- APPENDIX VILI

R Analysis of variaonce Table

(Effect of culiure £ilteate on rice seed gernination)

Séurce‘ B 3.8, | ﬁfg o ‘S,S. | T,

A 321.37 -3 107.12 - 5.65%
B 671,06 - 5 134421 7.08%
Ax 3B 642.53 15 42,85 2.26

 Ermor 454 .81 24 18495

Total B 47.

A.= Variety A _ .
' * Zignificant at 5% level
B = Inoculun : ‘




APPENDIX IX

Afnslysis of variance Table

(Effect of culture £iltrate on voot initietion)

Souree

M8,

A

B = Ingculun

(Effeet of culture Ffiltrote on primaxy root
glongation of emexging rice geedlings)

$.8. . D, 7.
1528.84 3 509461 13.94%
B 17645.20 5 3529.04 401 ,43%
Ax B 4820,02 15 321.3% 36, 55%
Error 210.98 24 B.T9 )
" Total 47
A = Variety

% Significant at 5% level.

APRENDIX X =

Analysisg of Varilance Tabls

DE,

Source 8.8, M, S P,
A 3415 3 1405 111
B 176.44 5 55.28 37..58%
AxB 41 .57 15 2,77 - 2.,94%
Brror 22,65 24 0.94
Total a7
A = Variety . .
| * Significent at 5% level.
= Inoculum



APPENDIX XI
Analysis of variance Table .

(Effect of culture Ffiltrates on mean shook length
of emerging rice peedlings)

Source . 8.8, e, m.s. T,

A ' 1 1 068 3 ’ 3989 2;00‘76%
B 44070 0B 8.94 &7 .66%
Az 3B 10.27 15 0.68 . 3.65*
Brpor 450 . 24 - 90.18 |

Total o | ' 47

A = Variety L ,
. * Bignificant at 5% level.
B = Inoculunm '

!

AVDPUNDIX XIT
Aﬂnaiysis of variane® Table

(Effect of fungsl inooulaﬁlan on sharch contend
of rice seeds)

A 137,46 3 452,48 123,86%
B - 2949,25 4 737.31 . 201.8%3*
Ax 3B 1078.50 12 89 .87 24 ,60%
Brrox 73.06 20 . 3.65

Totel 39

A = Veriety . '
) ' * Significant at 5% level.
B = Inoc¢ulum ’ ' ,




APPENDIX XIIT

Aﬁaljéis of vwriamc@ table

(Effect of fungsl inoculation on the px@%eiv content

of rice seeds)

= Inoculum

Saurce- 'S,Sé“ | Bf,  . K,S;,“ B,
I 0.2% 3 0.07 0.06
B 2,24 4 - 0.56 0.48
Ax 3B 7.08, 12 0459 0.5
Error 22.99 20 1.15
| Tgtal o 59 |
= Variety o . -
- ' * Significant at 5% level.

ADPPENDIX XTIV

<

Analysis of variance Table

(BEffect of fungel infection on the total free aming
acid content of rice s@e&a)

Source 5.8, e, F.Ss* - v,
A 14649 .31 5 4885.10 : 11C.02%
B 935.50 © 4 235%9.75 52.72%
Ax 3B 3864 .90 - 42 322.07 T4 25%
Error 956.30 .20 47..81
Total

39

A = Variety

B = Inoculum

% Significant at 5% level.



APPENDIX XV

Analysis of variance Table

(Effeet of seed treatment fungleides on germination
of infected peeds

Source 8.8, - DE, ‘ M.8, F.
A | 66.62 2 . 33,51 0.39
B 27306 3 “9t.02 . 107
¢ - 1241.62 4 %10.40 B.64%
Ax B 1204.68 6 200,78 2,36%
Bx C 630,93 12 5257  0.61
Az C 424,12 8 53.01 0.62
AxBxrC 647,37 24 26,77 . 043
Brpor 5102.93 . - 60 85404
Total ' 119

A = Variety B vanaculum G = Pmnglcida

*Jignificant at 5% 1eve1.

APPENDIX XV
Analysis of vufiance Table

{(Effect of seed reatm@n* ch@mlcals on innculum
reeovevj oy ¢n&ecteé seeds) :

Source g, g, nf. KeSe T,
oA 446,69 2 223.34 7.08%

B 55%,73 5 184,57 5.85%

¢  18998.76 2 4749.68 150.,66%

Az 3B 494 .30 6 81.88 2.59%

Bz € 1568,.38 12 114.03 2.61%"

Az C 1357.93 8 167.24 5.30%

AzBxC . 1463.78 . 24 60499 1.03%

Beror 1891.50 - 69 351 .52

Total | : 119

A= variéiﬁ B B = Incenlum ¢ = Fungicide

* Bignificant at 5% level,



APPENDIX ZIVII
Analysis of variance Taeble

(Bffect of seed tremtment chemlcals on woot length
of seedlings)

Source 8.8, Df. C M.B. 7,
A 15.81 - 6.90 71 .,08%
B - 32,12 3 10.70 110.17*
o 98.356 4 24,59 252,99% .
A zB 12,85 6 2.4 - 22.03%
Bz O 15,62 2 1.30 T 13.30%
Ax @ 32,72 8 4,09 43,08%
AxBxC 70.39 24 - 30 17#
Error .  5.83 60 9,72 o
Total - 119
A = Varlety 8 = Inceulunm: O o= Fuagicide'

# Significant at 5% level.

| APPEMDIX XVITI -
. Analysis of veriance Table

(Effect of seed treatment chemicals on ghoot length
‘ of seedlings)

Source 8,8, - Df. WS P

A . 11,23 2 C5.61 125.18%
B 8.10 3 2.70 60.49%

G 48.06 4 12,01 267 ST5*

Ax B 8492 6 1.48 35.15%

BxC 5470 12 Oy 47 : 10,60%

Az C 0 T00 8 0,87 19.50*

AzB=xC 20.49 24 . 0.B5% 19.02%

Brror | 2.69 60 . 4.48

Total I £ 1 T

_ A = Variety B = Inpculunm ¢ = Fungicide |

* Zigpificant at 5% level.



 APPENDIX XIX
Anelysis of variance Table
(Effect of seed treabment chemicals on zoot of

» seedlings)
SOU::TCQ_ | | S8, | Dfo | | i I‘gssa Fo
A 7.1 2 18,25 0.52
B 789,98 3 263.52 T.27%
¢ _ 17147.52 4 4286 .88 118.45%
Ax3B 2292.95 & 382415 - 10.55%
AxC 1434.10 8 179.26 - 4.95%
AxBxC 3525.86 24 146.91 4,05%
- Drroxr 2171.,36 60 56,18
Total | . I & 3 ‘ | |
A= V&ri@t& B = In@eulﬁm G = Fuﬁgieide_,

% Bignificant at 5% level.

CAPPENDOIX . XX
Anelyois of variance Table

(foect of seed treaitment clemicals on shoot rot
of seedlzngs)

Source S.8. DE, M., . P,
A 112,58 2 56,29 1.42
B 238,75 3 79458 2,01
c - 1991%5.57 4 2978.39 T5.,359%
Ax B 843,01 6 140,50 3.55%
BzxC 351.84 12 29,32 0.74
AxC 539,57. 8 67 o484 1.70
AxBx 0 1732.95% 24 T2.20 1.82
Errow 237015 60 59.50 '
Total , 919 h

A= Variety . B= inaéuium ¢ = Fungicide

*Zignificant at 5% Wevélo

{



APPENDIX XXI.
Analysis of variance Pable

" (Bffect of seed treatment chemicale on post emer-
gence mortal¢ty of seedllngs)

Souzce 8.8, - e, W.5. 7,

A 94,62 2 47431 0.52

B 52,73 3 17.57 0.19

e . 9718.69 4 - 2429,67 26.91%
Ax B 631,38 6 105.23 1.16

Bx C 388.95 12 %2.41 0.35

Az 559.87 -8 67 .48 0.74

Az Bx € 1386,97 24 57479 - 0.64

Erzop 5416 .51 60 90.27

Total | 119 :

. & = Vaviety B = Incewlum = € = Pungicide

¥ Significant ab 5% level

APPENDIX _ XXII.
Analysig of variance ?able
(Effect of . seea treatnent chemicals on 9eedling

beigh*) . | |

Souzce B ~DP. ms. P,
A | 1049.45 2 524,72 45 .07*
B 52.84 ] 17.61 1451
¢ 1823.97 4 455,99 37.16%
Ax B 17779 G 29.63 2+54
Bx C 592,15 12 49.34 4,23%
Ax G 427 .72 8 53.46 4,59%
AzB=zC 1183.09 24 49.29 4.23%
Brror 698,53 60 11.64
Total 119

A = Variety B = Imoéulum Fangxcide

% SismiFicant at 5% 1evel.



APPENDIX XXTITT

Analy91s-of variance ¢able

(Effsct of q@@d $reatnent chemlcale on aae&l*ng‘

welght)
Source SHICH nE, Te 8, ?a
A 180442.50 2 90221.25 - 49.55%
B ~ 11179.00 3 3726 .,33 2.04
¢ 557935 .50 4. - BA485.88  46.40%
4% B 73233.50 6 12205.58 6. 70%
Bz C 118568.00 12 5880.66 5,42
Axc 69925,00 8 8740.62 4.80%
Ax Bz C 145338.50 24 6055.77 3.32%
Error  109245.50 60 1820.75
Total | 19 B

< W

i

= Variety
= Tnocylum
JFungicide

*Bignificant at 5% level.



ABSTRACT

Sevexal fungi vere isolated fﬁ@ﬁ.%hGPQEGds of twelve
varieties/cultivara of wice eeilec%eé'ffam/&ifferént localities
of Eﬁﬁﬁaﬁadui‘the me joxr wice groving tyvact of Kerala., Fuugl
were encountered exterasily as well as internelly. Anong the
externally seed borme fungi, Aspersillue flavus vas the

root common with ite occurvence on nine verietles folléwed

by Bipoleris oryzae and Curyulewia lunota.  Other fungld

ineluded Rhizonu§§§ﬁoiaﬂifez; Chagtonium gracile,

Syncevhalastrum racemosum, Fuserium poniliforme, Trichoderma

virde, Seorocladium oxvzae. Aspergililus niser, Altsrnaris

podwickii, Fusarium sraminearum, Piricularis oryzae,

A, fumigatus, A. qusdrilinentus, Nigrospore oryszae and

,genicillinm 8Pps

Among the varleties Jays wes found to harbour the

meximum fungal population.

The gexminaﬁien<per-éeﬁtage wag not found %o be affected
due 4o seed inoculation with the predominant fungi viz.:

A. flavug, A. podwickii, B. oxyzas, &, lunata and S. onyges.

.The above inoculum when applied on the seed caused
stgnificant rotting of the root and shoot as compared to the

control after seven Gays. Root rot wes maximum with B. oryzee

inoculated treatment followed by A. padwigkii and A, flavug,



Treatment with B. Qrgz&evﬂﬁcér&ed'mimimam rotting., Varietal
difference was also prominent., Seeds of Eavizham'inaeulaﬁed
with»g; arﬁéae,aaé Jyothi with that of Z. gnyzae recorded
maximun and minimum rotting respectively. In the case of
shoot rat,‘méximﬁm damage was caase& by A« padwickii snd
among the varieties, Tarthiks renked firpt in_im&éeing ghoot

rot.

Beeds 1nccu19ﬁcé wxah fun@i on g@xm&n@%icm also showed
decreased oot and shood length. B. ozyzae treated gsgeds
recgréeé wiﬁimum roo% and @h@ct length evonﬁheuah it was an
par with other fungi trxeé. Var?etles differed smgnifleantly

in shoot elenuafloﬂ and Karth;?a reccr&eé minimum shaoﬁ 1engﬁha-

The cuiﬁure.filtratea'af'%he ghove fungl also exerted
considerable influence on the germivation of sceds. Germingw
tion capacity was reduced on treaiment with 30 days o1d
culture filtrates im a1l cases. 'Varieﬁal dlfference was

also noted., dJyothi recorded maximum germination fallure.

The root initiation of the ememging scedling was 2180
cound o be imhibited by the cwlture filtxates of A. flavus,
C. lunata and A« padwickil. The veriety Pavisham recorded

maximmm inhibition.

Root and shoot elongation wore aleo weduced by 831 the

culture filteates, The combination of Pavisghan with A. fisvus



récorded minimum root leagh . Sipilarily the combination
of Karthike with the culture filtrate of B. gryzae wecorded
minimum ehoot length.

."Bioehemiaai ehaﬁges were also consplcuous in infeéted
seeds after 4% days. The starch content wag found to be

| reaueeﬁ,,»ﬁat minimumn E@&aetiaa-wa§ §o%i¢ed %i%h,g. oxryzas

infected seeds. Among the varieties Juya recorded maximum

reduction.

| The proteln a@n%amtléf"the segd ﬁas not found %a be
affeete& eventhough the total amino acids were reduced
significantly. Tﬁmoag ?h& treatments Jaya inoculated with
‘ﬁ.'gggggg recorded maximum @eéuatian i&'ﬁgtal free anino

aei&_-.

SeedS;inaculatéd with %he\cégmon pathogens, after
3@vﬁaya a£~5taraga,vﬁm %reéﬁmﬁnﬁ with fungicides viz.,
Eenemyl,*ﬁarbenﬁaﬁi&; carboxin and manéaﬁeb at 0.3 per cent
recorded imprgﬁed géﬁ@ination in all cases. But i% waé
qﬁS@rve& thet neither the inoculum nﬁr thervaﬁietiee had any

effect in improving seed germination.

tudies on inceulum recovery -from the above treated
geeds revesled significant reduction in the quantity of

inoculunm after seven days. Mancozeb recorded meximum



reduction in incoulum. Among %hé fungel lsolates tried

gujwickii end B. oryzae itreated seeds recorded minimum
mnoa@ihm PECOVETY. Simllarly»amqng the varie%ies,_éaya
‘end Jyothi showed better zesponse with lesser guantity of
. recovered imoculum, ldinimum incculum %as recorded for

Jeya seeds infected with 4, podwickil.

The root and shoob 1@11@”"& of rice seedlings were found
t0 be considerably 1ne§eaaeﬁ due to aee& treatmnent Améhg the
fungiecldes mmﬂeeaeb am& bomemvl Bms&ueaé ‘maximum eiaﬁgatxon of
| oot and shoot resgeativély@ Inflm@ﬁee'ef'imacalum vas also
gsignificant. Seeds infected wi &‘gg,égxzaé.&né B. oxyzae
recorded meximum woot and shoot elomgation affer seed tregt-
ment. ?&wie*aium@égmnﬁe wéa also conspicuous, Jyothi and

Pavisham recorded maximum root and sheobt length wespectively.

@he éééﬁ énﬁ shoot rot ﬁﬁﬂﬁally asaoeié%eé with'infectea
ae@ds were also found to be weduced by all xaﬂglCiﬁeS¢ But
beﬂomvl treatment was found o be guperior in both »agos.
Reoot rob vas exgniiieaﬁtiy influenced hy ty@e inoculun,
Seeds infected with Ao Q&dﬁi@kii responded poozij to seed
tr@a sment and pba&aee& A iuum Eﬁtulng a8 oempare& to othew
inoculum da cont trolling r@o% zod vhllﬁ thée vype of incculum
had no effect an.sﬁaet »ots Varietal regponse to fungicides

in controlling root and shoot rot was also noﬁ_yﬁsmineﬁ%;



Post emergence mortal:.ty of seedlings raiseﬂ from seeds

: treated wi‘sh the above fungieid.es were faund 'be be reaueed .
’aftez: 30 days of trausplanta%ien in- czzl'isure po%s. Amang the
| fung sicides carben&a 3im recm?de& the 1east geedling morte,li‘ty
faventhough all the fungicides were eff@ctive,; @he geedling

"vigour as represen%e& ‘by h@iggﬂt ancl weight was alsa increase&.

Fazxinoum seedling heigh'b was ooserved Por treatment with

mancazeb vathou&;h all the other fungieides weze also

’effective. Var:leizal ciiffemzme was aleo sigm.fic:ant. Jyathi

mecorded maximum seed.ling height and Pavizham xecorded the

. pinimum. ’"‘he seeaz.:;.ng height was mazimm for the combina'!sion

of carbcxin wi'bh A. nadwiekié.. :

The seeélz.ng welght was. alsa iacreasea due to the

c.ctwn cf all fgmpiciaesa. l‘@ncozeb ‘&reateé. seesds recor&ea

. the mazimum seeﬂling weighﬁ and among the v“rieties Jyothi _

j xecorded the maximum seedling weight.
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