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SittanadU|. the sioe bowl of Eemla is a unique

agroGliisatie tract comprising of the deltaie fozamtion of

four im,jor rives systeifiSs ®iis aaea is genemHy eittmtea

1 « 2' iaet2?es below ISL aad ig aibserged mider mter for a

considerable period of the year, Indiecriiaitiate introduction

and local multiplieation of different varietiea of rice is a

coiaiaoii. praetic© noticed is tHis region# Bueh practices often

lead to the ixit2?odnotion of a saltitud© of diseases in rice

also..

It h&3 bees estimated tbat up to 10 per cent losa is

eaused, annually -due to seed born© diseases alone in Rice.

Vydlayaael^^n asd Eaiaadoss (t9T4)' reeorded severe seed

infection in tlie cultivar IR-f resulting in quantitative

yield losses of 20 « 40 per eent in different parts of

Saail Iadu« • ThB aaed bo^e nature of tlie different-diseases

of rioe- in Eerala has not been investigated so far,

--.Seed .borne_.,fmgi in general oauB© geriiination failure»

seedling blights^ rots and also diseases in adult plants

(Shristensen and lauffiaan, 1965). Besides their spreading

to. newer loc^ities-t She metabolio products, of seed borne

microorf^nism also have serious eongequences on the health

of hi^Ean aad animl beings (Brook and Vlhite^ 1966).
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Se.teieaiaatioa of tiae associated jaicroor^-nisas' and

the damages caus^ on seed -viability,, seed germination,

©stafelishm^nt of seedlings# etc,, is highly iiapetetive to

nnderstand tlie extent, of damage cmused hs ©eed infection.

Appropriat# coMectiv©' 02? protective measures can he adopted

only in tli@ liglit of these information,

I^n.y plant pathogens are disseaimted through seeds

and the effective control meaB-asjee incliid-e exclusion through

seed eortificatioh and seed treatment* Seed treatment is

probshly the eheapeet and often th© safest method of direct

plant disease control» fhe traditionally used organo-

laercuE'ials hav© been discontinued in viow of their build up

in .soil and plimt systeas.- $hey are largely replaced toy

various syeteaic fungicides like cai^bo^in, behoi!W"i» etc.

Choice of tiie type and ooncentiJatioa of the chemicals

to ba used for this purpose is also an irapoa?taat aspect to b&

investigated.

In the light of the above# the present investi^tion

vii3# "Studiee on the seed borne diseases of rice in Kuttanadu*^

•ms undeartaken .'^fith the following -main, objectives.
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t. Isolation and identification of seed bome j^athogens

. assooiated with th© eosmionl^r cultivated varietios of

rice in Kuttanadu*

2. Assessment of the extent of damage caused on seed

germination and seedling vigour*

3* Bffeet of culture filtrate on seedling vigotir,

4. BioGheaieal ehangee due to seed infection.

5. iffeet of seed treatment chemicals in eontrolling
infection.

3
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REVIEW OF LITERikTURE

Isolation of Seed-borne MiGrQor.;^jii3iaa«

Several fungi have been reported to be associated with

riee seeds all over tlie worldSharaiigapani (1950) reported

the scorsiiing of grain eoats and the association of a species

of Helminth0eT)0gi\aa> Suauki (1950) suggested the possibility

of primary infeetioa of Pyriotilaria 02?yaaQ and OialiiQboliia

miyabeaziua in sice seeds. Ganguly (1946) reported the eeed-

boijne nature of HelmiatliosDoriiiiD oryaae in rice.

Padmanabhan (1949) isolated ^ricliQconis mdwickii from

rice -graias and foimd tbat the pathogen was internally seed-

b02?n©.* He also isolated Currolaria lusiata. Qpliiobolua

laiyabeama and Mggogpora ogysae from ried aeeds -froza Cuttack.

I^chaoek ^ al, (1951) reported different genera^ of fungi

froEi rice seed and found Alteraaria spp,, HeliBintbn gq-nnyiMm vspp,

fi^Baritiia spp, to be internally seed-bosae, Del Prado and

Ghristensea (1952) observed the aasociation of Aa-pergilltaa

glaucns. 1* Biger, Penicillitagi sp.^ Alternarla terreus.

Fi^aarium ap., Hormodendram sp. and Ciirrolarla sp, in stored

3?ice seeds* Bugnicourt (1952) isolatM many fungi like

HelainthoST)orium. C-grvularia and mny speeies of Ij^sariuia

euGli as F, decemeo©llulae« P, kuelinii« aoniliforaie and

and F« scriiol from rice gseds..



fe© and Salam (1954) ia tlieii? stmiies da siee '^aia •

discoloration -fdiaad tliat 60 per eeat of tSie darkened, gralas,

were infected by SnaimlaEia spp vis,, Q-^ geniemlata^

£» affinis anfi e«. sTsecifem.^. Himyam and Uda^m H §58)

reported Siffereiit species, of AB^eggillns -Fia,, A. flamia^

l.» caadidtis, A.» slatterns« ir0a?giQOlog« A. teggeas and

"•• • A. i3he©ni0ie - froa tli© Mco seeds fees® fapaa.»- /

g , _ ^Maeei^aad Co^be.tta (1964) :eepos?t©d tlie pMneipal fmngl

•iafectiiig stQ2?©d'sic.e grains to b© iBieoesiAm spp-.^' iitegaaMa

' • spp*» gelBinthQet^oriUffi ogysa#^. Psnicilliua sppi# fmsegFiiiin spp*,

Agpergilliis ap, and Pr/giealmgia dgraae. fiies* s^Isg smgge.sted. '̂

that tlie ezteat of iafectlo^i mb.b determiaM.'by the- stomge

coniitiofis. Somya (t964) suggested stirfae© ©terilisatioa of

• ric© Beeda for deteqtisa of .intemal .infe.etioa by £. o^Fsae

r, ' S* Qgy^aQ* fairgi ^ Cl§66) 'ijeposted tliat gg'iohdeeiiis •

ludica aad fItgotlieQiiaft indiQiaa alofig 'Witli otfees gomhoii fimgi

were asso'ciated ^itli eiee 'seeds coHeeted. from ?aranasi»

Hasaay et al# ,(1968) .isolated SOTeml species of "

Ae^eig^llas- .from' diff©reat -^-asieties of rie©«- ABmzmllluB

tlmuB reco'rded as tlie aost prevalent followed by A* aliger.

A* B?/dowi. A.- tamgii.- A* •^egsieolQg aM A, gsndiduB, Other

fmgi Isolated inelmded geaxisilliiiin Bpp«.^ BliisoBias •Big^iGane

(E., atoloaifez*). AetiBO!nu.cog sp'», Cirolaella sp*® aiaoedo

and ghaeoramiilagia 'sp, 'Seaoit and f%tlra_^ (1970) isolated



SQ-reral species of Curvularia vis,^ G. siAdiguii. G. orygae*

£* I'aBata*. G, T)allesc3ng. G, texfolii^ £• elavata. C, r^enectilata.

iBaeqxialis. £» uncinata and 0, oym'bopagonls from ric© seeds

by standard blotter method,

Natli et al. (1970) observed tliat in three rice seed lots

in the blotter test, couiits'foa? Fusaritim Bionllifogae iaereaeed

coiasiderabXy when tlie incxibatiosi period ims increased, ffiiey

also •recorded Drechel©2?a loagigostrata for the fij:st tisje on

rice seeds bj blotter msthod. Addison (1971) isolated 21

•species of fuagi from rioe seeds in Ghana using blotter method

at room temperature (26 - 28°C). Aga^ml and Singh (1974)

compared the percentage ineidenee of aeed-bo2me fiingi in

different "varieties of rice "by blotter teehnique and eeireraX

species of fungi were isolated* Trichoconis -padwickii was

the most common, followed by Innata, 1, laoailiforme.

sesitect-uiD and 1?giehotheGium spp, Lau and Sheridan (1975)

recorded Alternaria alternata. Cmmilaria state of Gochliobotos

lunata^, Gumalaria trifolii. Breehslera australiensis.

2* hawaiiensie, Srechslera state of Gochliobolus bioolor.

E-ploocoum Durmraacens, ITiaros^ora state of Khuekia orygae.

Pithomyoes chartarum. Puaarima spp, and Alternaria mdwickii

from stored rice sees in lewsealand.

'Purlanl ©t (1975) reported the preseiioe of

Heliiiinthosi>oriuia. .GurTOlaria and lli^ros-pora spp. in the

.A



descending order on the spotted j>aniol0s f3?oa Braail.

Ssumoso et al, (1975) in their studies on rice seeds- bj

^Idttes? metliod oves three yearBj olssesjved the seed-l?orii©
' ' P

nature of fungi like orygae. P# orysae and T. padwickii

in Nigeriaw Preseiac© of P. oryaae on seed was limited and

inifeotioa was generally low^ A survey condi^cted by 2aiiim

and Hik (1977) on the seed-"boCTe fimgi of rice in felaysia,

revealed the presence of 33 funi^l isolatee* The most ooimnon

pathogens were issdwickii, D, orygae^ F, aaoniliforme.

S* o^yzae and orygae. Pattal and Shaxm. (1978) reported

that Staehybotrys lobulata was externally seed~bo3?ne while

Mycogone nigra^ MerMoniella eohinata and Stecitihylima botryosma

were internally seei-borne in rice»

Shara and Siddiqui (1979) recorded for the first tiae

i>rech8lera holsii and F, caaptoceras on rice seeds obtained

from Asaam and West Ben^l, Azim and Ehalil (1979) detected

the predominance of AsDer^illus spp, on the discolo'ared grains

from Egypt, Sapripman and Palmer (1979) surveyed 135 saaplee

of rice seeds in Indonasia and recorded several fungi asso

ciated with themi SidMekii, D, oryiaae. C| lunata and

seaiteot'oin were the soot eoiiaion,, Sanches ^ (1979)

detected Ryncho3T)orium oryaae in paddy seeds collected from

naturally infected fields in Philippines. She pathogen

survived for seven months in storage at 20 - 30^0.
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Richardson (1979) gave an annotated lidt of rice seed-borne

fmigi^ whioli included. Sagooladitaa oryaae. Altesnaria longigBim.

Ageochyta or.vzae^ Brachyg-poriiaia spp.j Bi-plodia oryaae,

BrecliBlera halodes* D. neermardii, G-lberella aea. Helicoceraa

spp* » Hendegaoiiia oryzae. BTaima^ogthe aalirinii< Melanoma

MonaBQiiB sp«j> MtcoSDliaerella sp,., Opliio'bolus

Qgysinis and Sclerotiiam golf.aii in addition to tiie organisms

reported earlier* Heddy and Share (1979) f2?om a study in
tj

r^diiya Pradesh reported that,^ D, oryzae and Aa padwlckii were

ooffiffionly associated with rie^ sam|)l0s and botli were externally

as x^zell as intezmally seed-borne. Hanganathiaii et al, (1979)

detected eeed-boime infection of rice by oryzae in Karaata&a

State by blotter method, E-athubutheea (1979) recorded frequent

association of Aspergillus fiaiaigattis from sis rice cmltivare,

lL''C yffEibeiro (1980) foimd that the washings of the seeds j^te "

better than the filter paper method for detecting of Pyriciilaria

eryaae infection^ i-Jllil© filter paper method was better for th©

deteotion of Helainthost?oriiaBi oryaae from rice seeds*

Arunganart ^ (1981) found that several fimgi including

Sarooladi-Qia oryaae and Oercoatsora orysae associated with rice

seed eaused seed discoloration. Aerocylindriua (Sarocladium)

oryaae was reported to be osteamally and internally seed~borne

by Bfohan and Subramonian (1981),. Singh et gl.. (1982) detected

75 per oeiit infeotion of riee seeds by Altemaria t?adig'ioteii
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in modified, blotter method* Garatelli and Saponaro (1982)

isolated D* orygae. £, ogygae^ -padwiGlcii and. Curwlaria

spp. from rica seeds in Brasil, wliile Zakerl and Zad (1983)

reported internal seed infection by P.: 03?_vgae.- G, lunata^

£♦ •palleaoenee* T, Dadwiokii*' Goohliobol-ge iBiral>'eaaas and

Hi^roa^ora orysae feoia Iran* She first foiir were isolated

fipoia the endosperm and the latter tt'ro along with oryaae

from the riee ©mhryo,

Samages due to Seed-borne Fiimi. •

The results of the earlier ejsperiaents by Hiomas (1941)

on the infltjeaee of infected seed on develOpiaent of Helmlntho-

atiogium disease 'In rice seedlings proved the importance of

S0©d»»horn0 inooulum. He obtained a reasonable amount of:

infection on seedlings. Ivlien artificially infected seeds xrere

sowi in sand, the percentage of ^rMnation was affected, ®he

post emergence mortality of the seedlings tras also more*

lead (1942) 3?epo2?ted different degrees of infection on cereal

seedlings due to seed-^borne fungi» Padwick and Ganguly (1945)

detected severe germination failure in paddy seeds infected

%iith H,. orygae. C» Itmata and eaudata tfhile Padmnabhan

ot g-l*" (1948), recorded loss in weight and germination failiire

of paddy seeds infected t-j'ith S. orysae.
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Hingorani and. Praead (1951) demonstrated bli^t and

leaf spot syiaptoias In riee seedlings raised from seeds

inoeialated with lnng.ta and Heliainthba-iaQritam spp» up to

80 asad "70 per eeat respectivel^r# while there ijas no infection

in seedlings raised from tminoculated controls, Govindaswangr

(1955) reported the adverse effests of HelminthosDoriiaia and

.Pasariiim Bpeolee on the germination and seedling omergenQe .

of paddy seeds infected tfith them^ Miile Otirrolaria and

Qiaetoiaium spp, isolated from paddy seeds did not cause much

damage ♦

Abi Cheeran and (19$5) reported germination

failure and seedling loss due to seed infection by Sriohoconis

.padKickiit while rbrahim and F^rag (1966) reported damping

off and stunting of rice seedlings due to the association of

jlternagja tenmis> AsBergillile ugtus, P* lateritium. • •

oxvsT)oruia and P, Bolani with rio# seeds, •According to .

Agnioro et al. (t96S) germination failure, rotting of root

and coleoptile as well ss ^tem and seedling blight of rice

were due to seed-borne fungi like F. moniliforme. 0. lunata.

Penicillium spp., T., mdwiokii., H, orysae and H, oryme.

Ifense and Ghristensen (19S6) obserired a reduction in the

germination capacity of grains due to infection by fungi

after eight raonths pf storage.;

/ u
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Gh^istenseii (1:967) 2?eported that Ae'geg^iliiaa epp, tmfioie

ssae GttQumBt&nQm were seeponsible fos? ge^aiaatiom failure

of' g2?aia seMs*. Tidhs^asfite^am' pf. al> (1970) studiet th®-offeet,

A" tlaws". £, paileaeena^. ,£»' Imata aad^ aoniiif02?ae on

the- ge^aiaatioli ©f i?ic@ seeds and fowad- a ir©"dta;eti:§s of 24-67

par-oant e. , and DadeaMd (1970). riposted that-32 per

ceat-,\ of fungi, isolated "feo.a rieSj iahibiteS seed gesMlBa-
_>- . •

tiQU'v' •• :Ohaaisasasait. (1971) also ^©^osfted g0ymtm.tlo^ -failure

©f rie@ s-e©cis due to lafeotioa b# I'hom -iHilaBmeia. P»

"gloaemta -fead F, .lialairaiia ia Gliaaa^, lastaj,' .lig©i?ia,. PhiliijplBes-

•ami fMailaatt ^ (197.2) oIj©earned poor geriaiaatioa

•ia rlpa seffig iafeetsd wltlii3atwi.ofci.i along Beet,,, ^oot'

aai celeeptili TOt,,- mM liltisate italili ©£ tli$ .gersiiiiat0ft

seedliags* fetia- (1:974) •de»fistKa1;«5i fieereae© in

til© gemiiia'tioa of s.e©dg."of fiir©. ailtimsa <Me to isfed'-

tioa Bw

tetaqmh 'et. 'ai*. (1976) .3?©e9Sj4eA eigaifieaat gessaina-feiQa

failii:^e"iii fi3;sool#s0a puMj' e.eads, •• geidel (IjfS)

reeoEiefi tliat sio© tafeotioti by. Cocliii.Q'bQittg liiiiffabeamg

Cl'» SSK^S) S-eeseased gesuimtiQa By .66 per ceat and eamsei

•4Q_ pes? c0a% •seeailsg- iaaplag^eff ia 0ml)a# ^ Biigmsi. ^

(1979) folnted out that i» paddy^ B* Qgygae. P#, .iaoallifoi?im@

and tsaawiakii saialF shot-iad eiiamet©sistia. s^ptoss .©a^tlie

saedliEgs^ Aahelaa et al». (1979) gei?Qgtea.tliat "leliaintliQaiDOgiiaia

©pp,j. earrolagia spp.* asit Fmsaritaa sto*. %mm islaiMtos^ m
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rxce seed, germimtioii and led to poet eiaergeace mortality.

Posit2.v0 co3?i?elatioa "biStw^Gn tla© sesd infoGtiOB and C02is6q.u©iat •

field dainage mre reported in s.eTssal a©2?eal erope 'by workere

like SaEsenov (1980) and fetliu^ (1980), Ha^jan (1981) repo2?ted

lose in -weight of paddy seeds infected with Corticiiim sasakii '
Zadand. —

• 4o»gyliadi?i-aa pgyaa©. ^2akei?i and: 2ad (1981) pointed out
tiiat paddy seeds infected withi P, ogygaa produced aiDnormal

seedlings while Bemaiis: (1981) obse^ed syoeliiara and spores

£• smd D, orygae on tiae glume and caryopsis of paddy
seeds du3?ip^ germination* leorosis was noticed on eoleoptil©

and leaf sheath, I^rtin and Johnston (1982) reported that

gagagitim infection on cereal seeds generally affected the

germination and seedling vigour, tfhile Inolshin (1983) eo'uld

not obtain any eorrelation between seed infection and gercsina-

tion fai3.ure in paddy for many other fmgi. ®i© fungi tried

were H, H. Eoniliforme^- Penicilliura spp«, C. lunata^

AgS^rgillua spp# and Ai.ternaria spp» Vidhyasekaran et al,

(1984) recorded reduced grain wei^it and germination failure

in seedlings due to infection by ^rocladiua oryzae.
I

Samadoss (1985) .gave indieations for possible varietal

preferences of different fungi to seed infection arid further

damage.*

Toshi (1950) studied the effect of metabolites of

Pusarima raoniliforae on cereal seedlings and reported
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different levels of reaction by the aeedlingsi, Bx?ian ^
(1952) during the course of iavestigation on the phytotoxie

properties.of the'ftmgal isetaboXites,* i?ep02H;©d tlie production

of some toxins wliieli trere liarmful to seeds, ©ven at -yery low

concentrations. Root and shoot elongation of rice seedlings

^7©re recorded by T@akataraia (1956) to reaction with the

metabolites of fmigi like Fiisariuia spp, while, IiudT^rlg (1957)

demonstrated the groxfth iiahibitory property of eultiire

filtrates of Holminthosdoriiia sp« in eooMon cereals.

Yidhyasokaran et al. (1970) suggested that toxin

•produeed by differeiit seed^bora© ftmgi iiihibited root length

of rioe seedlings to a marked esctent. Mair (1969) reported^ '
ijahibition of germination of rice seeds by the miltur©

filtrate of Altemaria ^Mwieli-ii^ Bhale ^.al» (1982) gaw

a detailed aceomt of the inhibitory effect of eiiltt>re filtrate

A' padwickii on riee diaring the course of their studies on

th© effect of se^d-^boi^©, fiangal metabolites on s©©ds« 2hey

obtained indications for the killing of plnimile by the fim^al

laetabolites resiilting in germination failure* Saxaadoss (1985)

reported that th© tosio fraction of three ftingi namely

Up Qgygao. 4* t)adwickii and Q, Itmata induced grain dis-

coloration and significantly inhibited seed geriaination.
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Biochemieal cliangeQ due to Fln.'gal iafeotion.

a. Changes in Starch coateat..

. The starch content of cereal seeds has "been reported

to decrease due to fungal infection; Allen (1942) and

MroGhs. and ^ki (1966) reported redaction iaa etaajch coatent

of cereal seeds due to iaicro"bial infection. Reduction in

starch content follotfed "by an increase in the content of

red\aeing smgajjs dtie to infection "by fungi me reported by

Yidhyasekaran and SoYindaswanij (1968), Tidhyasekaran and

landast'Tamy (1972) Mve repainted a reduction in starch content

of many csop seeds infeoted with fongi^ even at an increased

le^el of prophylase activity. Yidhyasekaraa and Eamdoss

(1973) also reported a decrease in sta^eh as well as eoltihle

sugar content of Heliainthoa-porina infected rice grains#

Bilgrami ^ (1979) fonnd a general reduction in starch

content of rice seeds <i'tte to fungal association^ accompanied

by a rise in the total sugars, indicating the possible

hydrolysis of starch.

bd- Oliangee in Protein content.

Ohanges in the protein content of cereal seeds due to

fungal infection hBwe been inyeatigated by seTeml workers.

Vidhyasekaran and Ramadoss (1975) and Tidhyasekaran ^ al,(1973)
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:£ee©sded a sliglit inaieease in.%he mntmt of tie©

•seeds' Sue to Hel!aimtliQ0i3.ggitam iafeotleii#-- ©Ml-Saai ©t

Ct9TS,) reeo.s'dea iaoseased smla© mitsogea eoatent df i?3,e© seeds

^1110 to infecti^ja fesr AgD'^^^illus sp#e PeBiGillliagi sp-,:,:, gtigaM.tia

sp«, Cl-aioeiPQi?iuiB lilt0^ai?ia "Sd.. aM He3.Miiitli€?8iaQ^iiaffi' -Bm,

Bilgijami gt al (197t-) also repm^iatidas is t!i@ |)rois©iii

le'fel of fiaa^s iafeet^d- i?ie©

$Mng©s in Aaiao aeit f^Qa-feentv'

:fli© QkaagQS is %lie smia© aeii -©©ateal of ©eeds

"with ftaagas "Mre r^pQtf'Bet %w Bmemt w&T'kBm* ?idli|'@^

• s©M2?aii a|.t Cl9?3')" tiact BMim aaids liK© lyeiae,

lemeia© aa4 isslemet^e d©os©asefi la 3?ie©. sesfie due to 4afeeti©ii

' % H©lBiiatliosp62iQs©j», •, Breatlio«#4 tK© e^atealj mm mtm

aoi^s sliow©a aa tae^easQi, there was a slight d©eraase la. tli©

t©tal aaino aeii osateat*, lilgajsiBi .^•gl«, (^919) repo^tM

that BMlm acids ©itiier iaet^aaed os Sseseaaed ©s 41sappea:ee4

• '"•• ' in fungal iafeefed sic© seed',% ae;peMiiiig itpoa tit© ©rgaaisa,-

. tlae of storagej etc. Sam-doas (19&S) fmnd tliat l©fels ©f
fjii

amlnQ nitrngmp peHsolies m& mmino acid© like l^^slae, gXyeiw

ant t^pt^phan ia©reas©a with 4»02?0a@e in the l-eirels- ©f Mee

grain ©oataralBatiojj fttngt^. wMl©.,- lerelB of amino eeids

'Itk© alaalae, se^liiQ, aspa:etl© aeid aafi tmd^d to

d0erea0©..

r-^.-
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Mfeot of Seed treatment Gheraicals ia controlliaig iafeotion.

Gereal seed treatraent T^ith systemic fimgioides like

iritaT?aXj bealate, plant VBXf etc, were tried succeasfully

by Heae ^ al,» (I97i)* l-togih (1972) reported that beaoiayl

at 400 g per 100 Isg of seed ga-ve almost coiiplet© comtrol of

blast disease dtiring the seedling stage of rice* He also

reported that oarbosin ia a forjmiated Bistftre with thiram

increased stand co-osts of riee/infected with Seves^i other ' •

seed~-bom0 ftsngi.

Bidari et al, (197S) found that benoa^l had

significant effect on cereal seedling irigour. ^erstyanykh

and liulcyaaehifcov (1:978) noted that pre^sowing seed treatment

with many fungicides ?7as very effeotiv© against the :seed~

borne disease of rioe oaused by os:ysT)oniE« H. or.yaae

and Alternaria orysa©.

Hampton (1979) Observed an increase in germination

peroentage and viabilitj-- of oereal seeds treated with

earboxin and thiraa in lewsealand, Paddy seeds treatment

xrith ©yeteisiie fungieides like benoayi were found to be

effective against blast in aur^esji^s by Bandong ^ (l979)t

Based on in vitro tests ifith ei^t fungioidea against

griohoGonia Dadwicfcii. Kumarasmray (1979) reported that
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batdstia eompletely growth ^and' spot® gesiaiaatlda

at OA oent wliil© lenlate aia^, iitiisa^ 1-45 w©r©

at 0.«a -eent ouli^# Cereal ti?eatffl®at Mth maaj otM^r

^Sjrsteiaie-'fmagioMes m® mieeessfeily atteapted by Wo2?k©rs like

Meora et.a3.» C1979) sad Hampel md Sati^ C19T9)*

IkiiBaijaa and lisasaS (1980) In t.este fo:^ -eoattol of,

seed-Is©^© RhisoctdKiE aolani ifi rieti Eep02?t@t that -s^ed

tajeatasiit-trith •bewQuyX and mTboxin 'gesssiaatios

wMll@ oiSfearboxin, earbosin a»d, 'beiiosyl •ines?©as©d .siioot gz?o¥tla

'•slpiifioaatly* Boot gmvrth ms imeseased % #a2?beiidasi-ias

©sycasfeoxia and Is^aoayl 'at 0,^2 pe^ ©aMt# fliejr also fQuad .a

90 pe» oeat iaereais©-'in tiie viaMlity ef ttie-2?ic© seeds

treated wltli QssjrGii^bQxiii aad during stomge foi? @i#it

isoatlis* • Dlasraa fi^ (1980) ttist^wMa systemic

Gldes Ilk© feavistisf "bealate' and iritaTas mm tised for rie©

seed treatment thej -TCiasiaed biologi-saia.|- aetive sad 'retaiaed

resi&iai effieaojp wh©B tested sftes ©110 sr^a# of Btor&g©,'

^Stoi?ug@ 0f treated s@ed6 did aot ad'^esjeely affeet ®abs_ett%©ii1i ••.

gsmlmttom. Aslio&an et tlJ8D) repoijted that 2?ie® seeds

treat^ed witli irita-rax ;gaT© -better g©rsiaatldii &vm -after

^eieiods 'ef^loag st@mg@,, Isumos©: md joatmiim (19B0)

2?eeo2?ded rediietidii -ia seed infeeti©a fey S^eehQiem mwmae-

and (^m^laria spp.. in Ii"ige3?la, fey ts?eatiiig th© riee- seeds.
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"benlate and dlthan© 13-45. Pandy (198t) foimd

that raost of the seed aieroflora were 2?©dueed by seed,

treatment with fimgicides like ditliane 1-^45 while, benomyl'

mid captafol' -^ere less effective eventhougli all treatments

were reported to increase seed germination. According to

Singli ^ (1982) oereal seed treatment with carbendasira

and thlram at 0,25 per cent gav© OEcellent protection against

As'0©rgiilu8 and Penicillimm app* while earbendssiia alone was

©ffe'ctiv© for only 30 days, Se©d treatment of paddy xfltii

beiiomyl, at 0,04 per cent was reported to-have given almost

complete eontrol of blast (Pvrioiilagia' oryme) "fey Tyas (1984)

als©..



rf-

Tz-

\ y"

MATERIALS AND METHODS



- /

MSBRmS AID OTIiODS

Qollectlon of Rics Beede.

fhe seeds used for the present iavestigatioas xmre

Qollected during th® main ordp BmBon- (loirQiaber-Deces'ber to

Iferch-^April) and additional crop season (April-^y to

September-Octobea? of 19S4-85) from different parts of

Euttanadu namelyMatMs, l%nQomtm.t Kidangara,- Bill-atottm.U|,,

Kavals® and Ohsapakulam iii Alleppej District .

Seeds of the following wrieties of paddy were used in

the present study*

1. Athikrashy (local eulti'^^)

2. Bliaratby

3. Oheru-rally (loeal ciiltiimr)

4. Jaya

5. Jyothi

w- 6* Karthika' • •

7. MO-4

8. MO-7

9. 1*^529 (Pre-release otiltiffie)

10« . ti-sto (Pre-releaae culture)

11. HJavaravitlm (loeal oulture)

12. Pavizhain.
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Isolation of Seed-bome

Seed-bome fungi were isolated from all-th© 12 farieties

using standard methods 1966) with slight modifica-

tioas as indidateS belotf*

Seed samples were' taken froa the freshly harvested dried

and itfinnowed seed heaps following the standaajd sasipllng

prooeduic'e. iFroa eaoh saaple 400 seeds were taken at miidoa

for isolating the laicroorganisas. Isolation was done within

12 daye after eolleotion.

Esteraally s©ed~bori3.e miesroorgaaisraa were isolated by

plaiing:^.: the seeds without sarfacie sterilisation on a thiii -

layer of Potato de,rbrose agar mediua in ©terilised petri

dishes, fhe seeds were arranged at equal distanoeQ on the

medii^m at the rate of ten seeds per dish, $h© petri dishes

i^ere iiicubated at roo© tempemtyre (28®C t 1) for seven days,
in alternating cycles of 12 hours darkness and light..

Isolation of internally seedr^borne fungi was done

following the raodified blotter method as well .as endosperia

plajfcii% : method of Hgala (1983) and TidhyaselsBran (1980)

respectively. In the blotter techniq^n© the eeeda were siarfaee

sterilised in 0«1 per sent laerciari© chloride for three mimites

and washed in three changes of sterile distilled water.
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-seeds tliea plaest' at -©tiial distaiieea oa s tm

layered Mottes kept ia sterile petri dislies and siQieteiiei

¥itli sterile watsr,' fiie plates wea^© tH©n inoiifeat.ed •£oy^ amm

•days at roos teiop-esaturo- a® iB th^ pretiouB- ease*

Is th® eafioQpesiii-;' pla.tiag setlidfi^ tii@. w©2?#

et<&rlliz.©a witli 0#t p©s eeat meseti^ie' Qhlmi^^ tm- tTtmoe

siimt©s waslisd is eh^gas S"fe©3?3.1e distilled

.and €©liia@&e<| aseptioally,#' 'She• ma ciit-tato fiee^s .

aM paat©€ Qu a tliia layes of•Potato-^esst^Qse ©edi-aa ••4a • '•

sterile petri dishes at tke i?ate .of 2©-eut places -per disfe •

.aad iaesbated'f.or. seyea Aaye st..i?ooii •t^mpam-fease as in th©
i . • •

fsevldiis m&@, • • ,- •

Is all the E'bo'0'© ©spasiaeat© tli® islste© were emaiaei

TCgmlarlj.# '!2Jie-©uititres wess piUJified hj siagl© spsr© ispla-

' ti©a aad aaiataiaei ©a fotat© d'extros© a^E slajite. She

:cultures tfese identified tSia?ou#i tli@ cdustsey of eoraaonwealtli

%Odl0giea2. lastitut©# londoii*-

Datm^QB tee to Seed'-'bQime Rmgi*-

a* l^ffect of.lBoeiilam oa SerElmtion and ••Post ©mergeuQ© "?iso«3?»

•fas s©©ds of feui? popniilag' 'yarietlee of ^iee nifflelgr#

Favishami ^jotlii, -^sya and S^^tiilka^ wxre tised f02? the- sttidF,

FiT© toadied seeds fmom eseli irasriety wer©' divided into flT#
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lots of loo seede each and msfaee steijilis-et fey 0.1 per Geat

a©i?cU'3!?is oKlorid©, Bach lot me inocioMtecl se^mtelj with

til© following isolates gzomi on Csapeks d©x agar (Appendix I)

using the proeediir© of Aahialsaa al, (1979).

Sea culture discs of eight mm diameter eiit with a sterile

cork borer from the growing edge of a five day old Guitars on

PDA raediiis were aixed with the aeeds in 100 ml sterile water

and shaken' contiauQusly for 10 minutee on a mechanical shaker,

She seeds were then taken diit asd' dried thoroughly under shade

t© remove excess raoisttaa?©' and kept in ste'rilised glaBS-eon-

tsiiiers- followisig the proeedmre of Yidhiy^sefeamR i^* (1970),

Surface eterilised mniaocmlated lots treated with sterile

imter and shade dried as in the prsvioiis case served as

control. $wo, replications were maintained for each treatment.

After 45 days of storage the inoculated rice seeds were aom

in sterile petri dishes tirith blotters at the rat© of 23 seeds

per dish. The seeds t^ere then ihotabated for se-^en days at

room temperattire. ^liree replications -w»ere maintained for

each treatment. Surface sterilised and uBinoGulated seeds

treated in a eindlar manner served as control. The germina

tion count was' taken on the third day and the percentage of

shoot and root rot ^ere recorded on the seventh day. The

seedling vigour as indicated by the length ^oot and root

was also assessed on the saiae day.
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b. Effect of cultti2je filta^tes ob Seeds.

The stndj ^as Carrie,d out following the mQttiod of.

Yidhvasekaran et al« (1970) td^tH slight modifioations * Fire

selected isolates nafselsr As-peggillus .flaws. Altermria

-padwiclcii. Bl-solaEis orysao. Gurrolaria lianata and ga2?ocladima

oryssae were iiaed. Conical, flasks of 250 mi ©.apaeitsr each

Gontaining 100 lal of Csapekdos liquid raeditia wer© then

inoeul^ted with three diseS each (S mm diameter) of oeves

daya old cultures gifown on potato dextrose agar medium, She

eiiltures were ineutjated for 30 days at room temperature,

I'hese onltiires were then filtered through sintered glass

filter and the filtrate thus obtained was need for ftirther

studies#

Pour hundred seeds eaeh of foiar irarieties namely Jaya,

Jyothi, l^arthika and Pai^iaha® were used * fwo replicatioae of

20G seeds were isaintained for each treatment* fhey were

surface sterilised as in the previous escperiments,. Two hundred

seeds were soaked in 80 ml of culture filtrate for 24 hours

and then 25 seeds each were spread on a "blotter in a sterile

petri dish moistened with 5 Of the filtrate. Healthy,

siirfao©. sterilised seeds of each variety soaked in storile

Gsapek Bos solution served as the control,. After seven daye

of incubation at room temperature {28®G « 1) the percentage of

germination and inhibition of root initiation along with root

and shoot length were recorded.
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Estimation of Blo~elieinlca3. clianges in Infected seeds.

3?oiir isolates of ftmgi, namely, Aatteggillua fla-roSi^

Bi-polagia oryaae. Alternagia •patelckii and garooladiiim og.vga©

were used for the study* The foui? varieties included Paviishiia,

Jyothi, Jaya and Earthika, $he seeds tfer© inoculated by the

method detailed earlier aM stoi?ed for 45 days« Uninoculated,

sarfao© sterilized and apparently healthy se^ds served as

control. Changes in the starch, protein and total free aiaino

acid content in each sample were estimated»

i* Estimation of Starch.

The seeds were powdered finely after drying in an ."q-ix

at 65 ^ 5^0 for two hourgi» Sie contents were sieved

throu^ a 0.5 bhs sieve and the powder ms kept in air tight

hottleSi 2wo graas of the seed samples were then

digested with a dilute solution of hydrochloric acid in a

mterbath. 'Zhe hydrolysed solutioa V7as then filtered, mad©

up to a volume and titrated against Fehling's solution and

the content of starch was calculated (Piper, 1950)# Samples

from uninoculated seeds served as control. r'Two,replicationa

were mintained for each treatment.

ii^ Bstimation of i^rotein.

fhe inoculated as well as uninoculated seed samples irere

dried at 65 - 5^0 for two houre in an air oven and ground well.



.

7^

25

she powdered samples were digested witli coneeatrsted stAlpMrie

acid and the nitrogen oontent was estimated by the modified

miero-kj'eldahl raethod (Jackson, 196?) ^ Tw@j replicatioa© were

isaintained for each treatment. Samples fa?o-m tminociilated seeds

sesjired as control, fhe protein content wes ealeulated by

multiplsfing the Bit3?ogea perceatag© hj th© factor 6*25.

iii. Estimation of Total Free. Amino aoid$, '

She total free aisino, aelds in the seed samples were

©stissated by the method of Koore and Stein (1948),

A fi-?e per eent 'SQA (frichloro aeetio aeid) extraot of

the seed.samples ms preparedji. centrifuged at 3000 rps for

30 miamtes and the stiferaataat ms eolleoted-,. Eesidme was

extracted with another aliquot of five per eent TCA aad

oentrifmged# fhe supematants were pooled together and mad©

lip to 50 DJl* One millilitre aliqfiQts were taken froa this aad

neutralised with 0*05 sodiua hydroxide, fo this one ailli-'

litre of Ifisahydrin reagent t-zas added and kept la'a boiling

waterbath for 20 minutes. Aftor colder development five

millilitre of diluent solvent - (1 : 1 n-propanol : water) t^as

added and the optical density was measured at 570 myu in a
Speetrophotometer againet a blasak of diluent solvent, The '

total free amino acids were estinated with reference to a
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ataadarfi. cmw© prepared wlijh leiie'iii©# replicatloas

mm mintalmed,^. Sampies takea £eo® tm±a©ott3,atea seeds ;

sirred as eoatsjolf. . •/'••,•,••

Stiadies ea ttie- Mfeot. of BeM t3g0atm$a1;..-islieiBioals,.'

Me4 s'eeSs ©f three iraristi©0' Kaaelsr Pavisliam*. • ^otM ,'

and .Jasra wer© ia©e«.jt.at©i.-'tfitU th© fdliotrjaig, IsQiates aamel.y -

A3t?©s?giiltig aawe# Altegaagta •pad%?i^k'il» Bit?©la:gi3 Q^srsa©

Baigoolaaimm fli@ toilowiag frngleides vB'£e tested

for smA t^eatmeat at a, ooiie^tJmtiD-a of eeat "feotk

ia 'yitr© aM la p@-t •enltmi'ei

£••

•i» Beno^l • Csetl^srl"^!'. Ct)iit|learte®0Fl)«2 "beasisiicls^ole
•' CBenemsrl)

2* 0a»b©iiiasia- • (attlii'l- S-ib.gBSiaiiasole mBMomte)
(IgsislB)

itltB-mt.) ^-©aiftoosiasilide) • ''

4» fccesQfe • ,Cl%i3igaa@a© et^laa© feisdithi^ , ;
' .(Di^feaae il«45]f essteaat© i©as),.

Iffeet of .fttiigieifi©-s m Seeaiisg

foT evaluation of 'the .eff^c.:^ ©f eeed tueatmeat m'- the

e«^g©iie© ©f; tS© aetlidi if %©«! aaS'

Sspoe^i? (1966) aa4 bmA H©^© Cl.98t) me uaied#. •'

Tkie seef€e wes?e iao.etilatM separately- t-rltk. fliffersBt •

' isolate^, as d©tail@t isiideE- assf&sratnt of dsmaga aad storet .
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fo^ 30 Two replications 6f §60 aeeds ti&SB. maintained

for, eacli treatment# .fedli 't2?ea;fem©jit t?as tiieii, divideicl iat©

fi^e siiB»saiapl0s. In foiii? eul)-saiapl©B, ae©d. d^^ssiag mB •

done as dry seed ta?©atmesit % slmkiag 1;h© seeds with

cldee ia 250 id. ooiiioal flasks is a iiec&aHieal, skalser.fQ:^

20 mimtee* treated' s6©dg 'wes© stored £©£• 48 lioitsrs an€ ~

later, plated on MouteEs moistened with steril© mter ia

Bterile petrl aish^s at -tlae rate of'SS.seMs pei? dish# The

mf>^sB.te€ seete plstei. en. blcstt©^© 'soisteBeii Mtli st©2?il©

mter is sterile pet^i fiislies aewed m es-atsol^ fh© plates

TO2?@ ineufeated fo^ ;©igM days a% m^m tespemtw© (28®0 i 1)

and emiained for the feXlewtsg^

ij S©^aiim-fei@ii., esuBt

ii) 'laoetilttm 2?ecoTes?y •

' ill) Root e.ii4 :Sii0c>t leagtli

i-r) H©ot and Bltoot ' .

• On the ©iglitli Say:,- tlia seeaiHgs ©a tiie blotter along

wit^ a bit of filtes? paper wem traaspiaated ia earthen pots

eontainiiag stes-ili^ssed soil of tafiiforia aatsieat statmej,-

(Appendix 11)« fifeaty iiwe e.eedliiigs plated in a pot

aad maiiitaiBed for $0 dasfs#- Tm sepMcations' wer© used for '
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eaeli tEestMent* UatreatM seeds .gro^ in sterile fel^otters.

and. fa?aaspl©mted to et©2?lle eoii ia pots Beme^ ae the

eoiats?ol,# Ol3Be:^at3.0B0 aade on tli©-30tli Mj foa? post»

eaei^geae© mortalit^ri, height of seedllag aM seedliag weiglit^
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IsQlati'dn of geed-'bogae

S©¥ei?a3l fungi. w©2© Isolatesl" fiJos tli© se^ds of the

12 Ta2?l0ti0S- / dultiTars of Kiee is tke pres.ent

infestigatlOB C^able 1)*

ifeteimaliy Seed "bom© fismgi., • ° •

Asp^giU^© flaws was -the sost comiaoa ejstesiiaHy

seed borne ftitigus isolated from nine culti-^rs. Bitiolaris.

Qg?/3ae and Gurrolarla liiaata wer6'isolated fro® sevon

onltiTOrs ea.oli tfBil© Rtiisoms stolQiiifer, Oliaetomitaig iggacile

Eciegloella niflMlaas x^em fwnd to be asgociated witli

tliTOe emltim^s eaeli. -g^gnce^halastTOm gaeemosma. Fa3az?ig.a

moiiilifGrae« "grle^oderm •vlgiie.« garoGlaflliaiB gg/aae,

AsT3eggillti0 nigar and iHtemarla Baawlckll i-ress aesoolated

with two cmlti'^faes only., gasagimm gmmiaeagim^ gyriculapia

egygae^ AaisQrgillus ftiaimtas* 4^. oiiadifiliaeatug. ligsosmm

Qgygae and j^enicilliam spp., imse less o"bs©5?v0d*"

latesimlly- Seed hosne tmgt*

Oalj" sis fungi were fdiiad, t© he iatemaHy associated- -

with til© tested seedsa. Bi-aolagiQ ogysa©> Cmrrtalagia Imnata

Aa-pergilltts fla-ms wes?e associated internally witli
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ITame of variet;?

t. 10-4.

8. H0-7

9,

10,. M-.-329

Esteimally seed-born©

Alteraaria tsadwiglcli (Gauntly)
M..B* Ellis

Bj-polaria ogyaae (Breda, de Haali)

Eaericella nidtilaBB CEiaaiii)¥r^

fgiGhGderma viride Pers.-es S.JV.Sray

AsTaerA-illug fXa-ros IiinktPr

Omg-TOlagia Immta C'WaMeer)
Boedijn

Frisariiam /gaioineagiim Schifabe.

RMsomia stolonifer (5^) Lind

Emerioella niduiaiiB (lidam)

PenlQillium sp.

$richoderm viridf^ '

Ag-pergilltig flamiB^

Ctajgrolaria lianata (Ifalske:^)
Boedi^n

Emegj&Qlla nidalans (EidEaa)

Internally seed hoTne

.Alteraa-gja t)adwiokil (GaBtipiiy).
M.3.:Eilis.

Bi-polaris ogyssae (^eda de HaaSi

Asper^illtis fla-ros, Mi&j Fr

CiiTTOlag-ia luaata (Walker)

CarrolaEla limata (Wakker)
Boedi^n

to-

U
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seven cultivas^s "^hile Agt>er^;illii3 fusiigatus •ferae associated

with only two ei3ltivars» Altemai?ia r?adwickli and Sarocladitm

02?yaae •^ere intesnally seed borne in. two eultivars only. All

tho above fumgi were foimd to be externally seed bome also»

Maong the T^rieties, Jaya seeds i?ecorded the sasimti®

external co-unt of fungi with sis different species, followed

by Jyothi, Cheruvally^ Athirakashy eind Pavisham liTith five

mambers eaoh, V7hile minimum infeotion was recorded by the

two pre-release eultures vis. 9 I®-'329 and M-310* Similarly
\

mrimimi internal iBfeotion was recos^ded by five varieties

vis«, PavlshaiQt- Jaya, Jyothi, Ifexthika and Athimkashi» while

K-310, the prftselease culture recorded no infection.

M-510, the pre-release culture was coiapletely free of

external and Internal infection.

Baaaffee due to Seed-'boi?iie

a# Effect of iaoouliiin on germination and post emergenoe vigoar*

ii laflnenee of Saoculnm on {JerMnation,,

Sae genainatioKi percentage of the seeds of four varieties

of rice inoculated with five different fungi were not found

to be significantly affected (feble 2g and Apvm&lx III}*
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ii, Infliiene© of Inoculxim on Eoot and Shoot Hot..

All the fungi caused significant rotting of the root

{fable Appendix I?) and shoot (fable 4:^ Appendix Y)

as Gompared to control,

JfesimuEi root rot was observed in the case of seeds

inoculated with 3. orraae and ms on ^ar with A. tjadt-rickii

k* fiawa. Treatment v;ith S« •oryaaa recorded ffiinimus

rotting,

Si^iifieant difference xms' also noticed with respect

to the different varieties (3?a"ble 3), Varieties and treatment

.interactions were also fotind to bo si^dfleant« Seeds of

Patriahaa inoculated with B* oryaae recorded the

rotting (llate I) and the Kinimu.m was recorded by seeds of

Jyothi inoculated with S». oa^/sa©',.

I&EiniaEi shoot rot was caused by A,, tiadigiokii and ims

on par with the other fungi (Plate II)", $h© variety larthika

showed a significantly higher percentage of rotted shoots

compared to other varieties. There T-ms-no significant dif-.

fereace between the varieties I'avishaa,. Jaya and Jyothi,

Interaction effects due to varieties and treatment were

also si^ifioant. Seeds of Sarthika inoculated ifith A, flavus



ss••£mt^'^h^S'

*g.»g»•mittPW^S*®*0

•B^pmx^otSt®^-tsassw^SBS«T

00'0&

•6fU8

0£:*fi8

6^'S8

6ri8

4O'g0

ii^M

'5

68'4i»

(00^001)
OQ-'OS

(00'fie)
OSUf^

(00'̂Si)
nl'QB

(OO'SS)
8.4'QS

'(00-S6)
84*08

•(G0-*S8)'
mm

00*©i-

(00*©01)
•gO^-06•

Coo'ooi)
00*06

(00*0Q|)
Oa*Q6•

(00*©0i)'
00*06

(•OG*O0t)
©0'06

(©O'OOt)
.00*06;

9t»t@i6'98

,(0.0*©0i.)
00'06

•(00*-00i)
GO*06

(0©*00i)
©O'̂QS

.(QQ'̂SS)
81..'08,,

(0©*©0t)
•

(OO'0Ot)
00*06•

(00*00i)
00*06.

(©0'S6)
84'08

COQ*#O0
qq^M'

CQ0*001.)
00'06

C00'S6)
QL*QQ'•

(QO'OOI)
-©©•06

TOitoifwstigfA-ea
iiipiiiiiiiiinn"'wii";*-•

•-Iliil.f—iilinITillIII!III

9C

TO^l

Xos^nos

*W

*0

liSsse''a

fi^WP^•?

trftTT&Qo^-i



3.

37^

recorded inaxiinum rottiag (Plate III) and Pavialiain inoeulated

itHM a* flaviie recorded the minimim.

iiii Influence of Inoculias on Root and Shoot Elongation.

Significant difference on primary root elongation was

noticed in some treatments. Seeds treated with S.. or^/giae

and A, -Dad^Tiokii were aot found to differ from the control,

'^fhil© B, Qgysa© recorded the minimum root length and was

on par with £» Immta sM A. flaws* Ifeither "varieties Bor

the interactions due to varieties and treatments were

eignifleant (Table 3 and Appendis: 11),

All the treatisents had .sigaifleant iiifluenoe on reduction

of shoot length in comparison to eontrol (2a^le 6. and

Appendisi! iril)a Blpolaris orgaae recorded the minimum shoot

length even after sevea dajrs of incuhatioa and ms observed

to be on par trlth all other fiingi (vis,, A, flawe.

A* •padwicteii. G, limata and S,- orygae).

Varieties differed signifieantly in shoot elongation,

larthika recorded the least shoot length and was observed

to be on par with Jaya, Pavishajn. recorded the highest shoot

length. Interaction effects due to -yarieties and treatments

were observed to be not sigaifleant.
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2al)l0 3* Mean showiag tlie effect of diffeneent
inocul'ua on tht© soot mis of emerging rice
seedlings, (Selran dasrs after incubation)

Jer oent root rotInoculijia
tested

Pavisham Jyotlii Jaya Eartlilka Mean

Ai flavus
55,21 •

^30.GO) (65*10)
53*78^

(65.10)
47*88

(55*00)
47*16

A. mdwiokii 42.11
(45.00)

45.00
(50*00)

53.73
(65.10)

47.88
(55.00)

49.59

B. orFisae 67.50
(85.35)

^42.11^
(45.00)

47.78
(54.85)

53.78
(65.10)

52.79

C. lunata
42.11"

(45.00)
48*01

(55*25)
44.90^

(49.80)
47*88

(55.00)
45.72

S» orv^ae
47.88

(55.00)
J2.89
(29.50)

56.22
54.90

42*11-
45.00

39.77

Control 0.00 0.00 0.00 0*00 0.00

Mean 38.80 36 .-96 39.41 39.92

Figures in parentiieees ar$ i^lnes in origlml units*

C.D, Inoculum ss 5*246

. O.-D* 5^ Tarioties » 4•284

C.D. interaGtidn « 10*719
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fable 4. Mean value showing the effect of different
inoculum on the shoot rot of emerging 2?iee
seedlings* (•Se-^rea. d&yg after iaoutetioa)

Ihocmlum
eent shoot rot

tested
Pavishas Jsrothi Jaya Marthilca Mess

A, flaws 22.50-
(14.65)

29*88
(24,80)

'33.21
(30.06)

56 .?8
(70.00)

35.59

A, Badwiokii
33.21

(30,00)
29.88

(24,80)
33»S1

(30»00)
47.8S

(55f00)
36.04

B. owrzae
29.88

(24.80)
29.88

(24.00)
29.88

(24.80)
42.11

(44.95)
-32.94

G. liiaata
22*50

C14.65)
36.22
(34.90)

.36.31
(35.01)

36.31
(35'.05)

32.83

S. Osysae
,36.22^

,(34.90)
29.88

(24.80)
29.98 •

(24.95)
45.09 '

(50.15)
35.29.

Gont&ol 0.00 0.00 0.00 . 0.00 0.00

Mean 24.05 25.96 27.10 38.05

Figuiee-s in garentlieses' are iraluee in. original mits

C\I>t 3fa laoeulura . « , 5»086

5^ Varieties

O'rDi 5^ luteraotioae

4ti5a

f0.f9"O

e
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3• Keaa mlti© eliowiag tlie ©ffeel;, ©f„ iiffai?©sit
. iaoeuXim oa tlie l©agta 6s
esergiag i?ie© seiSliags,* ^
CSeirea tafs aft©^ ineulsatioa) , -

if ^

Eo©t leaffli Caal
i.SlQCUJ-UUl

tested . favishaa Mm Meaa

A. Q.m . 3m •6 »01

A. tsadwickii. &M i,,9.8 3 m 8i€@ _ ^ 7.49

B* ©KFsae 4-.-5.8 S:,78 4:t>44 '5,9^ , 4.^94

C. Ittna-ta- • 6..36 iylf 4 S3 • 5444 5.TS

S# '©T^sae f,B3 •Tt64' 9'*7f t.tO§ S^06-

Goatrol . . S,6f 10»21 B-S§ • 9^5$

^•M©&ri • t^4T •

0.B. inomimi sa

5^ tmle-bim 1,S,. ^

0,*©# ihB,.
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fabls 6, Mean tralue tlie effect of different
•laoeijiluia on sh©6t length of emeisging sdee
seedlings. (Serea days aft$r Ineubation)

Inocnlim
tested

Slioot length (eia)

Ba^iahaa jyothi Jaya Eartliika Mean

A,flavus 4.?4 4.30 3.19 3e09 3.83

A, mdwickii 5.52 3^96 2^90 3.65 4.01

B. oryaae 3*n 4.tt 3.70 3»03 3*63

Pi IwOBtB. ^ 4.88 3.85 3.41 - 4,33 • 4.11

Bi, OXjrZilQ: 4.11 4.31 ?I.41 5.14 3.74

Control 5.74 5^90 5.70 4.74 5.52

Mean 4.,7%; 4.11: J 3.72 3.66

OiJ>* 3% iBoaulum

0»B, 5^ ?arieti©B

C,i). 5^ internetion

0.540

0,441

ihB,

If/
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b« Effect of Culture filtmtes on Seeds.

i. Infltience of C'altiare filt2?ates on ^enaliiatioa.

2h© gerciination percentage of aeede ms fo\md to be

significB^ntly 2?@duced &uq to the effect of all culture

filtrates (Sable 7 and Appendix

fhe maziau® reduction ia geumisiation was noted witii

the filtrates of C. lunata and obserired to b© on par with

e S» Qgygae and B, oryzae. Hinimiim reduction ms

recorded with A* PadtriQkil.

Among the TOrieties^ Jyothl recorded the ma-ximuia gei?mina«

tion failure and was obserTCd to be on par with KartMkag

followed by Jaya ^fhich on paK with Pairi^am. Intoraetion

duo to varieties and treatmoats me not found to be si^i-

fieant•

ii» Influence of Culture filtrates on Inhibition of

Root initiation«

Culture filtrates of B*. oryaae and S, oryaae had ho

inhibitory action on root initiation while A. flavtie recorded

ffiaximiaa inhibition followed by C, lunata and A. Dadt^iekii

(Sable 8 and Appendiis. IX).
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Varieties were found to differ significantly in

inlaibitioii of root initiation, 'She maximum inMbition was

noticed for Pavishaa and tlae least inhibition was for Jaya

which was on par with Sarthika.

Interaction effeeta dtae to 'Varieties and treatments

^ere noticed to h© aigiaifieant. Ill eombiiiations of varieties

Tfith B, orvzae and S, oryza© were found to have no inhibitory

effect and bshaved like control, fhe iRaisimtam iiihibition was

noticed for Pavisham with ctilture filtrate of A* flaviie

(Plate I¥). Jaya and Jyothi also recorded similar results

with A, flavuB (Plate?), while A, -pad^ickil caused Easimma

inhibition in Karthika,

iii* Influence of Culttire filtrates on Primary Root

Elongation,

The culture filtrates of all fungi tested showed

significant influence in reduction of root length on the

seedlings emerged (®able 9 and Appendix X)»

2h0 masimua reduction was observed in treatments

with A, flavua and was- found to be on par vjith A, i3adwiokii

and £♦ luaata. Metabolites of B, oryaae recorded ^th©

minimum reduction in root length.
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fable t*- shotfiag Ute effedi-'of different
Gial-trar© fi3.1srat©e @ii s?lee a©©4 gesBjlmtion*

Culture
Fsr. eenl; gesm'iaatioa

filtm-lee
PaTisbaja Ka^thilm Meam

A* fla-TO^-
76.»2S

Cf4«35}
f1,14^

• C90*10)
7i,lS

(94.70)
72...14,
CfO.eQ)

74. IS

Ai t)a&flcl£ii_
^80i?6
Of..#) imm)

8?.41
(98,ao)

79.42

B,. osw.a.e'
?6*28

(94^35) C94*B}
mm,
mm)

79#:68
C96-^80)

1 • •

77.:58

C. Itifiata • 76.:28'̂
C94«35) (89.10)

73.53^ 75.75,
C95.#a5)

74.09

I- m^Q - , 93#00,
Clodioo)

,71M'
C90*OO|

' 81.58
C97t75)^

^66,69^
. C84:.55)

m4i

Oontrsl •
•90#ao

CIQO^OO)
84*''2g-

(9^.00) (97.30}
85,f5,

C99*-SO)
85^17

Mean •8! f4»S0 n-m'" 7?:.02

figtiijes- la pa»eatl3,ei©s b.tb -w&tnm in origii]a3L mits

0«,S* 4«4S6

Si-B,. 5^ tarieties 3*6^5

e,B» 5^ lat-esmetiea
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WMTE I?

InfXnese^# 9t o^tare flltsmtoii of f -iOiiffTOf C^)
an^ (B) ia mLwatag iaMfeitioa ®C wjolf
iait^llm In ^TiiaiMi a» oois|>sr«4 to
eo^troX (J)* —

ThkfEr

InflvLm&m of ealtui?# filtsat## of B>«gyiaa C
A^flavgg (A) on Jjothi seods iM

is^Sltlon of root initiation as to
eontrol (J).
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There m© no significant diff©i?ence among the varieties

in tbeir response to the ciilttar© filtrates# intesjactibn

effect due to the varieties and treatment was noticed to be

significant. , The minlmm isoot length ms recorded for the

coiEbinatioa of Pavisham with A, flavtie and the saasiimm root

length for Mvizhaia with S. oryaae* laaring eoatsol. For

Jyothi aiad Karthika also metaholites of A, flaws showed

similar results, while C, lumta ea-ased the laazimm rediiGtion

in Jaya.

iir, InflueJice of Cmltrire filtrates on Shoot Blongation.

The shoot length of seedlings was also si^ifieantly

redticed the influence of all etiltur© filtrate in

comparison to control (Sable 1G and Appendix XI).

She effects of the cultare filtrates of B# or^sae

was observed to be iBasiHUEi in rediaciag the shoot length and

%^s found to be on par with those of A, flaims and G« limata*

(Dh© culture filtrate Of S, or.ygae recorded the minimum

reduction,

Miong the irarieties, Kjasrfchilsa recorded the masiinram

reduotioa» Pavishaa ranked nezt and t-jas on par with Jaya.

!?he variety Jycthi recorded miniiaum reduction in shoot

length. Interaction due to varieties and treatments was
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2able 8. Mean iraliie the effect of different
etiltu:ee filtrates on sroot initiation in
gerMuating 3Jloe seed©;#
(Seven days after incnbation)

feg? cent inliiMtionGultur©
filtrates

Pavisham JjGtlai Jaym Kartliika Mean

A, flaws 60*58
(75#90)

58.39
(72.40)

4t,68
(44,20)

23,99
(16,50)

46^16

A. mdwickii 51.97^
(62.05)

36,56,
(35,15)

0.00
(0,00)

41,40
(43,75)

32,43

B* or.vsae 0.00
(OtOO)

0,00
(0,00)

0,00
(OiOO)

0.00
(0.00)

0,00

e. lunata 33
(65,30)

18,66
(10,20)

38.03,
(37.95)

22,65,
(14,85)

33*31

S. oTnrzae 0.00
(0.00)

0.00-
(0,00)

0,00
(0,00)

0,00
(0,00)

0,00

Control 0.00
(0.00)

0,00
(0,00)

0,00
(0,00)

0,00
(0,00)

0.00

Mean- 27,74 18,90 15»28 14,67

Figures in parentheses are values in original units

G.D. 5^' filtrates 3 •152

03. 5f^ Tarieties • 2^55?

G*D, 95^ interaction 6.119
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fabie 9. Mean mliae showing th© effect of different
eultu2?e filtrates oa the primasey root lea^^tlx
of emerging 3?lc© eeediinga*

: (3ev0n aajs after iaculjatieii)

•

Culture Heoot length (cm)
filtrates

Pavislia® Jyotlii Jaya Eartiiika Mean

A, flsims X)*36 0.60 2 •OS i,oo 1.53

A. -Dadwickii 0*78 0*87 2.26 2*08 t*49

B. or^sae 0^92 4*B0 3*13 1.77 2*67

C* lunata • 2,99 i*33 t*88 , 2.32

S. om-sa.e 3*i9 2»93 5#t5 4.93

Control T*02 sm. 5«10 6»72 6,44

Mean 3»i1 • 5.5S 2.84 3*10

C.s; 5^ Filtrates . 1 •OOl

tarieti^B,

G.S, 5^ Sntemotioaa 2,00
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sigsiificant, Th© combination of Karthika and cialture

filtrate of oryzae recorded tlie iBazimma reduction in the

slioot length (Plate VI). fhe rainiiaum reduction in shoot

length was noticed in cdiabiiiatioji of Jyothi with S. oryzae

barring control* Por Pavisham also th© combination of

S» o-.ygae caused the masimtim reduction ia shoot length.

For Jyothi and Jaya also filtrates of C* Innata and A* fla-roa

respectively recorded maximum red-action,- Culture filtrates

§,* otyzae. had the loast inhibito2^ action,on shoot length

in all mrieties.

Bio-chemioal" Changes dii© to: Pua^l infeotioa«

i. Changes in Starch.

All the fungi significantly reduced the starch content

of infected seeds ($able 11 and Appendix XII), Significant

difference aiaong different fungi also noticed,, (Treatment with

o^g.ygae recorded the saaxiimaja reduction of starch by about

32 per cent* !Sreatsseiit "With A. flaws ranked nes^t in red\,icing

the starch followed by A* -Dadwickii. Among the fimgi teeted,'

the miniEnam reduction of 10<,8 per cent was noted for the

infection by S„ oryaae,

Varieties also recorded si^iificant differences, jaya

recorded the Eaxiama reduction in starch followed by Pavisham
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2abl© to. Mean mlii6 showiiig th0 effect of different
cialture filtmt©@ ob th© slioot X&ngth of
©raerging rie© -seedlings*
(Se^en Says aft<3r iaeubation)

Cultiii?©
Bhdot S.ongtSi im)

filtrates Patishaa 4jotM Jaya ^rtliiSa Mean

A. flaims 2,05 2,54 1.42 1.62 1.85

A. isadwiokli 2.55 2.96 2.62 2.65 2.65

ors'-sae 0.83 2.74. 2,*75 0,67 1.75

C. lunata 2>16 2i05 1.73 1.46 2.08

S. oryjsae , •3*88 '5*16 2.95 2.76 3.69

Control,." •5'.89 5.43 4.20 3.53 4.21

Mean 2*52 2^g1 2.08

C,D. 5^ Filtrates 0.457

C.D. 0.373

G.D, 5f^ IjitQraotion 0.914



P:-

Effect of culture filtrate® of A.flayug (S)
aad B.ogygae (P) on ^rfehika eeedelneauaing
reductions ohoot leiiiitli «« eoi®ft»ed to
control (J).
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and was observed iio be on par with Karthika* Mnimiia •

rediiGtion in staucli content x^ss noticed ia Jsrotlil* Intes;-

actioii due to Tari.eties and treatiaent ms also fo^^nd to be

signlfleant, ^he combination of 3, with Jaya recorded

the maximum reduction of starch fey about 39•? per cent, while

Jyotlii with ^ Qgysae s^eoordM the least, treatment with

S® Q^?yzae reduced, the starch content of both Palrisham smd

X KartMkia to. the isasimiia* Similarly A, fla-^g caused• sasianm

. r0di3,ction in Jyothi. Itlniffiusi starch reducing effect was

'recorded by S, oryaae in all comblmtioas. '

ii. Ghaaages in Irot^in*.

fhe protein coatent o.f •seeds was not found to be

significantly affeeted due to infection and subsequent

storage, (2abl© 12 and Appendix XIII)» However, among the

treatments, seeds treated with A. riadwlckii recorded the

, . • • mximuja protein content. - • Similarly among the irarietieg,.

the aasimum protein content ms observed for Pavisham.

fhe eombination of seeds laooulated with

A* padwickii recorded the laasiiiRia protein content in the

interactioa effect,

V

iii. (Changes in Total Free Amino, Acid*

Significant reduction in the total, free aiaino acid

content was noticed dne to fixn^l inoculation as compared

tX ' •
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fable 11, Gfeaagee ia atarelx eoBten't Qf sic© seeds
due tO' ti?,ag®A. CHean two
replioa-fciGns)

ffoiJty flire aflser iaoewlatita)

I?e3?e©si'fe©g6 of stareli ^.oriteat
Partleiila^a

Pa^isli^ ^rfeMka Mesa

A. flaws 52,04 mm > ^ 55.23 7^4? 61.07

Ai -DadwieMi 68*25 • 78^26 i4r22 6QM . 65.59

B,i oasrsa© 4i#4P 6f.^24 45^25 5l:*^7a 52:.-92

S* OCT-aa.#. : ?Q»,96 60.82 6i.J4 70.03

6ont2?0l 81 ,GS 81.84 75.02 76.29 78.55

ifean 64i3^ 5S.10 65.48

5^ Inoomliiffi S,000

e.B4 ira3?leti€0 . f-.78i

CE.B#. iii-t©m9ti:©as 4#to#

' I
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fabl© 12. eiiaagee ino:dnt©at (I & €«-2P) of
rie© A%& imfeotion*

C.Po2?t|̂ f±^0 iay© iao€ii'l.a%i©ii) .

teroestsg© of- adatemli

•favisMia. Sesa

A. fla-TOB •• n#at . iom |0*:92 fl#62 1t»14

A* Dad^iefeii i2M- 11.7T 12.0$ um 1:4 i63

msm^ •_ '10*4© ji»6a . ft*2S , i-0#&2 14,05

S» 032^^a©' • ltf.95 mm • -Tt..i5

Control ,10,9a lt»:lQ If^fO II,10 . iUQ3

Mq,bm 11,34 ft,IS 11 ai- •

G.D. 3^ Immtim l.*S,

0»-S» ¥arietie& <

03. ' 5^ - intemO'tiQfi .. • t,s.
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Tahl& 15, Gbang&B In total-fuee amisiij mid csnteat
of ^iee geeds toe to
(ifeaa of •:{ tworBplioatldas)

fii?©: dayB aff&S' immMMm)

Paajtioiilars. .
fotaS. amim mM' (m/$)'

:Pavislma JystM Jaya laatthiMa ffeaa •

A, flaims. 96.00 _.40,00 , •58,50 71,12

1. mdwiekii 97 M ' 9i M- 4@-«0Q' •• •4#.00 70*50

B». orrsa© 4i .25 47.50- 39-M 45.00 45.1 B

S* O3?FSa0 104.00 . m.oo. 4Q*3G • 45.5© . 70*50

Gonti?©!, 116.0Q 1O6*:0O • 6S*59 . 80:. 50 91.25

lleaB 90.85 46.00 55.10

e«.B, f|S lao.euiTiS;

G,®. 51^ fafiieties

G^.B, 5|i " iBt^^aetloa

f.2i2

$*4m

14.424
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to control CMl© 15 and Appesiis' mi), fh© Bassisma

,2?eteGtl©ii of 32*6 pew eeat was aotioed for the treatment

B« SS^S» Qther treatffieat® of A# ilSBg#

4» pafelokii ant Qgyaae tfere eimilaa? la tlioia? effects.

Yasieties also 'QBse^et to fee aigaifiaaatlr -

different, PairisMia ^SGoMea -tiie mBsttmm. mixiQ aelS c^onteat

and WES- ©Si par. wltli Jyotht^ wMle ^jb Keoosded the Minimaffl..

Isteraetlda dm© to ?asiety^ •and treatmeat. ifa-S also notieefi

to he sigiiifiea»t* flie ^somfeinatiOB ©f feya witk'B. qwF33§.
reoorf&d the Easisami seduction.'ia th© total f^ee-amino aeido

eom"blnat4©n @f B. Qi??rsae with tairisiiaaiii' ^yothl and lartbifca

also sjeoord^fi simtlas? sdsults.

Bffeat of Seed t^eatmeat OhemicalQ ia eQistrQlliag. IMeoMm*

A* IM. 3tiidi00.»_

a) Bffe.ct on i@Maiaati#a<.

i) Is^usae© of fiiagieides»

.Seade t^eatefi. fritli ftmgioMos-tIs.i-s Beaos^lp' 0ai*lentesiiis|f

©M'bosd.a and lfe.nc6E©ti recorded gignlfieaixtly Mgber gei'iaiiia''- •

tioa tliaa coBtsol- (Mis 14 aad 4pp©ndis •X?) • Beiieiari trmted

seeds ijeessded tft.® !as.:ii®itiia gesiaisiatioii sad was on isas? tfltli

all othei? fangioides* '
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ii) Influence of Ineouluatf

Ifo significant differenee in seed ge3?mimtion was

observed fo<T? different fim^l inoculum (fable 15). •

iii) ixifluenee of Tasietie&r

ITo signifieant differenee on seed germination was,

noticed for different varieties (Sable 16).

iv) Interaction Effects,

file inte2?action due to varieties aad inocnlum t-jss

foimd to be signifleant (fable 17, and- Appendix IV)» The

Biaimum germination ms observed for Jaya seeda inoculated

with Ag flavus other iateraotion vis,^ -laooiiluia' x fHmgicide,

¥axiety x Wmgioide- and Vairletj x XnoGUl-m k Fai^-icide was®,

not found to b© sigaificant (Appendix X?)*

b) Effect on Inoculiim mcovmy.

i) Influence of fimgieides,

ill th© fungicides significantly^ 2?©duced the fitn^al

inoealiain applied on the a&eds eos!pai?ed to oontso.l (Table 14)»

Among the fungioides* manooaeb tms found to redtiee the fung^'

inodiilma to the massiswffi ead ms on pa^ with benoKQ?! B,n&

oarbosiin.
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li) laflmenoe of Inosttltim*. ' • - .

• Slie type i-iiocultis apf3,ie&' oa seed© 'hai ©i^ifleast

effect &ti tlieir rscoveaffs' (fafel.© tS)* ^hQ effect ©f e2?yga©

mB on fa:e with A, flamg. ' fli© miaiftm® »:eeoi?©ry ivas ofeseijirea

k*- ^adwicteii xmiGh was m pBV with B,, '

ill)- fefluence of fasietieB*. _ •

' fh© Tai?l©ties alsQ differed si^ifi^sintlr tritla respect

to .Indenl'us (ffe'bS.e 1'6)«,: seeds ijeeordefi miai®2a

ftS-d was ?>n par witli fiie sastiRM reesirerj

ms saeorfiQsl m Pe^lsS^aia,

iir)- lateractioa ©ffeets.

ffiie intemctiofi ©ffeet iiaf t© fmgieli^e ami faagal

inoGuliaia was aotic.ed,- to fee •eigaificaiit (fable 18 aafl .

Appendix In tlie ess© o"f bbq&q .iiioeiilated witb g#, ogyga.©,

and treated witii MfMmwt. fmgioiaess, t^sateS saeiS

reeordai m momemf ©f fiiagal mj©©litiia» fMs tias fomad t©

be oa par ^rith iaasedgsl)« OaElben^gim m&. cas^MsEin treatmente

we,£© also c>n par ifitli' eaefe otSi6E«,: lja seeisj. iiioeulatefi tsitfei

4» and •t2?eate€ tlffeseat fiaagicides 0axb03d.s

tr<3atia©iit meordQd no 2©oofe:^ of ftaa^-X Bsreeliim^ folXomi.

Ijy benoayl and isaaeose'bt. all the tliree beisag on pas?. ¥it!i
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A* i^,ad.irikii inoeijlatea-j, m iaoemiiiB %mB 3?ee0:^aet

from the ee©ds treated with Ijesismyl aad aM ms m

par eauBosiii# Siciilarl^ iflth S» omm&.e inociilate^ smi-B

alsQ- earfeosia aa4 mneosels secouttd m aad was oa

par tflth b-eneByl, •

Oarbeaiasls recorded ecifflpamti'^eiy • Saoetil^

2?eeOT©2?-jr tmm t:»eated eeeds. iaoeulated with 1. ^s^b,.

'k*' paAwickii 'aai B,« Q^ysae. weatiiougla tiie ©ffeet- me

.sipiif leant»

, Iiitemetioii ©ffocts fee to fiiiigicid©8 aaS moieties ife^© •

also aotieet to Be sigai.fieeat (fsfel# t9 ani Appendix WI)^,

Oeede of Pa'^lshaiB tseatet tflth man^'aseb 2?ee©^©fi ao f-OBgal

2?eeo¥ery and was on par witli •'beaGiiQrl aiii. ^ .Jyothi

aiso, the. sam© traiia ims But fos seed tseataiest

witli 0a:el3OSiii ms the aost effeetive was on par trith

benoiayi aM m3icsoa©'&# ' Is an the tlis-ee m2?i©tles casfbeBdasim

r©c.02?dea tk© higher fmgal 2?ecove3^»

Iiiteraetioii due to fimgal iaooialnm aat irarieties ^er©

alsp sirgiiificaiit Cfal>le 2©^a,ad Api^eadix Xfl)* ^Bie ainimam

iiiOotiltiiE'seeoire^^ ma noticed f©^ Jaya aeeis iiifected with

A» t)a,awlekii while.^ ' ^a^^ishaffi seeda inoculated with A, rndtflekii

recorded the msiiMffl® • .
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e) Effect OS Root isngtli of Seedlings*

i) Xnfltienee of iHmgicide.

Seed treatmsnt with fuafieides ha^ significant influenoe

on elongation of prima^ roots in seedlings (Sal?!© 14).

.Significant diffeTOnc© aotieed. •between th© fungicides' also.

Seedlings froia' mneoseb t3?eated seeds reeordsd the raasiismia

soot length, Carboada^jim ranlsed ne^t,- followed by bonoiajl

which was on par 't^ith oa2?boxia»

ii) Influence of the Inoculnia.

Effeot of ftingal inoealation also diffored significantly

with respect to the seedling root length (Table 15). Seedlings

mised fmm seeds isifected tfith S». orFsae recorded the ma2:iiai2Bi

root leh^h after seed treataent. Shis wa,s followed by

S* 03?ygae which was on par with A, -padirickii ^

iii) Influence of the ¥ari©ti©s«

Varieties _also differed si^ificantly with respect to

the iiseaa root length (Table 16,). tTyothi was fomnd to haW

th© maximum root length and was on par with PaviEhain* Jaya

recorded the minimtim root length*
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±w) Intemetion effects.

ThB iateraetion effect due to fimgicid© and fimgaX

iaocalum on" root length me fdtind to tj© slgnifldant

(Sable 2t and Appeadis XVII)., Seeds Infected with B. pgysae

on tUQatraeat with iganoosob i?©Gorded isBziniuia ^ot lOBgtli*

Garbendasia ranked a©Et followed bjr benomyl tmQ. earboxin

which were on par. Seeds iafected with A, flaTOS shot-red

sasiaiwia :^oot length on treatment with mancoiseb, followed b;^

earbendassi© and were on par* fiie effect of oas-bosin waa

loxfest. In the ease of A, padwickii ©.Iso mncozeb recorded

sasimua root length and was on par with other .fungicldee

e:xcept benoayl, A^inst Qr:g'sae @.lso manooseb proved

superior with respect to root elongation followed b^r

oarbendsBis and carbo^in,#

Among the different eombinatioas, oryaae infected

seed's treated with iianooseb recorded the. mziffiiaa root length#

Interaetioa effect due to fuaagicidea and varieties t-?as

also fotind to be sigaifleant (fable 22 and Appendix Sirii)«

The Pavishan seeds, treatment, tilth carbeadasiia proved to b©

the best in produeing maximum root elongation followed by

•Hsancozeb* For Jyothlj mncoseb was fomd to be the best with

respect to root length, follotfed bsr carbendasiia t^hioh me
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m par witli fas ais© a&meQsetj ^r^a^neiit

resulted In tli© •yigai^jmiaia 'rGSt l©ftgtli f©ll©w©i. hf .earfe©»dasia,

iaong all th© J'yotlii, witii --Bmii©©s©b

the mtSMm root leagtit.

Iat6^aoti©a iia@ iio- tun^X' i^meuXnm sad moieties m& •.

also., feusa to fee-el^iifieaat •(2ai>l© 2$ aad %pea<lis Xfll).,

%oi5lil se©di infeeted Mtli osyaae after seed tseatmest •

seeosAei mximum mot Xmg%U frfell© teiaisma tmgth was

©"baer^ed fo^ 0@-eQs- sf isf©et©d witfe A*. MmumMo

d)" Iffeet ©a SiiQOt leagtfe ©f Seetilifegfi# " •

i). ^.duemee of IjIi©. Fiiiigi,5ide;e#- •

..All' til© 'f^gioldes tiseS-fc^r ,se&d feaa-femeat w&e fduni

to My© tafliasEe© on th© eliodt l©ii.gl5li of sffedliags

eme^geA (Taple 14)# IPaagleldes a-ls^ sigmlficaiitly

aaoag tMeaselws-., Beaoin^l. wss o"fos#inr6€ t.o h& sl^df-leantly

©iip03?i©2? ana wa& ©a |)ar wi.lsli s,aa?l30siii, I&a©ose'b

foll©wei by carh^nM^im^ ' ' ' •

$i) IntlmnoB ©f tli@ .laoemlm®

StaB fmi^l ^isfedtioa 'sla© imd Mfitisiiee .#ii

shoot lengtii C^alsla fS).' Seeils- ijifectei with B* .©ggaae.
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S0©d t-reateeat ga't0 wltli uasiEnaa skooi;

XeagtM*' Maisaii siioot 'tfss- ^eeosa^d tm seeds iafeotet

witii A* flayge* •

lii) Infiueae©' of Y®#i©tle@«

Taa?i©ti.es also si#iifi©aamf witli respfet ^0

"..se^dlimg ^©©t ieagtii iS)* PairisEaia aad ^aya ^©cordM

til© 'sas'limasi and. 'aiaiatsifl slioot ienglJ.ii .2?feep6dtlirel.3r aft02? seed,

trea.tiB0at.# • ' • •" • .

!•?) jiitemctioa effeats»

a© iatemetiom #ffeet- iiie to -fell© fimgal iaoeulm and

ftmgieides imB Qljge^ed to fee sigElfisaEf (Sable 24 aafi

IppeMis: Xflll). titk B..- mma& iiifeet^d seeai^

trestsen-b resiatei is tli© aESliaam e^oot l©sg%fe ant. \Jm on pai?

wiiih •maeose'b,# fei?b.axia Eask©a mmt 'fdllotfed Ijjr ea£''fc»mdasiffi.

-Seed tseatmeBt witli Si^bQsia, foaafi. t® the heat

3?espeet to geedliiig alioot l&ngth against A, fMime iafeeijion#

.tfeneosel) miiked se^st $.nd was on -par wliih . ®i# miaiaiaia

shoot leagtli was. ree&Med with oa^^tatasis .tseatiieirt. ¥itM

tjadwioteil-* irestaeat earl>o:Eia tlie sliisot

lemgtto- and ttas. dn jax' trltli Wn&i!^X„ I%ae©sel3 .maked nast asfi

ms on par ^Itk earliemSasiii^ In tk@ eas.e csif §, Qgrga.e.J tayeat-
s

Meat with isaeoseb seeosdeS mxiisaa. sh©dt i.eagtM" and wae
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on par with benou^l, Garbendasim ranked nest and was ©a

par xfith earboxin.

Among all coabinations tifiedg th© saaiinaci shoot length

was obaeisved for the seeds infected with Bi og^sraaQ and treated

with benoayl followed "by daaeosob*

fhe intemetion effect duej to ftangioides aad variatiee.

ms also significant (0?alji© 25). Seed troatsent with beSnoffiyl

gaviS the ahoot length for the irariety ^avisham and

ms on par X'llth oarl>o:Eia-« Carbendessim treatiaent prodne$d the

ainimmn ahoot length for the variety Pavisham* For Jyothi,

manocoseb ma the best with respeot to seedling shoot length

and .all other fimgieidee were m par with ©ach other, Jaya

seeds treated with benoiBs^l '^ve th© maslmum shoot length and

ms observed to be on par with carbosEim. ®reatmeat with

cartaendaaiia gave the ffiinimiJm shoot length#

fhe interaction #ff©ot due to fungal inooulno and

varieties wa© ale© signifieaat (Sabl^ 26), Pavishaia ©eods

infeeted vrith S* or^^e gave seedlinge with the laasimma shoot

leiigth due to seed troatjaonts while Jyothi seeds infeoted

with A» flavtaa gave saedliago with the miniiana shoot i6n^h«
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©)'Effeot on Control of loot fidt*

i) Infimence of I-oa^cMee.

A13. fiiiigicsidea testad were foimd to liave sig^iificant

influence ixi ueduoing tli© root rot as ooEipared to control

(Table 14) ♦ 'FanglQldm themselves differed si^ifioantl^*

Benomyl treated seeds recorded siinimiia root rot aiid was

observed to b® os par ^71th carboxin# fllsnGOSeb raiaked ne^t,*

Ca3?bendas4m ms least effective among the fiaagicides tested*

il) InfluenG© of the .tnoculum.

Root rot \^s also fo\m& to be sigaifieaatly infLtieiaOed

bj tl56 type of ijaoeuM® (ijable 15)* Sh© mlniaHM sotting

obse2?ved fo.2? seediirngs 2?alsea imm seeds iJaodulated with

^fhil© 2?0ttlng was obsejjved tn seeds
\

inoculated with Am iBdMekM,

iii) Influence, of Yasdetiea,

lo eigaificaiit difforene© ms observed amoiig t&e

varieties du© to seed tfieataent with respeet to root zot

($sl)le 16).

iv) Interaction Effects,

She, tfiree faoto:^ iateraetlon waa noticed to be

sigiiifleant- (Ippendiss xm), Int63?aotioa effect due to
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fimgioidea and, fungal inoculiaia was absesvefi to be Blpiificant

(Sabl© 27 )♦ Por B.* oryaae infeGted seeda, treatment with

benoiayi recorded no root rot and was on par with carboxin

and maneogieb* For seed© iafeeted with A.,,- flamia« carboxin

treatment produced no root rot and was on par with beaomjl.

Seeds infected with A. Dadwiekii followed the same trend of

S* i?ifeetione Here slso;^ benosjjl recorded no rotting
and '̂•as oa par with oarbosin and aanOoSseb, la all the above

oases earbexidasiia was fotizid to ha'tf© th© .effect amoag

the fimgicides testedi.

interactioh due to fungicides &nd irarietles was also

significant (Table 28)* For the irariety Pavishata# benoiayl

isas fowad to be the best and i-ecordsd ao root rot« Carboisiii

aad mneoaeb whieh were on par# while carbendasiia ms the

leaat effeotiTO, For J^fottii.^ laaneoseb and carbdsin reoorded

no root rot and was on par with benomsr^., Here also oarbendasia

"^0 least effective# Por -Jaya^^;, benoiayX recordea no "root rot

and was on par with earboKin* I'teimtiia root rot was. observed

for earbendasim treatment which was oa par with isancoseb*

Ijiteractioii due to fim^^l iiioouliia and varieties

alao jsignifiqant (Table. 29). Among all eombiBationgi Jyothi

eeeds isafected with B,. oryaa© on seed traatirieiit recorded the
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miniiBsaia root rot while Jyothi seeds infeeted with A, flamis

recorded ths iEa:Kimns root rot after B©@d treatmeiit,

f) Iffeet on Control of Shoot Hot,

i):' Influesoe of fangieidea.

All fungicides urei^e observed to hav© sigriificant

influence in reducing shoot rot compared to control (lable 14-

and Appondis KK). Fuagieidos differed sigaifioeiitly among

theaiselves. Shoot rot was not recorded for seods treated

tfith h&nomyl and was on pa.r with carboxin aM maneo^eb.

ii) Influeno® of Inoouluia.

The inoquliam m-s fdund to have m significant effect

on shoot rot (2abl# 15).

iii) Infltjenoe of Varieties«.

Varieties also had no significant effect on ^oot rot

(Table 16).

It) Intoraetion Iffects.

Aaiong th© studies on the interaction ©ffecta (Appendix: XX),

significant results were obtained onl^ ^?ith inoculim and

inarieties (2?able 50). Jy^othi s©<sds iafeoted xrith A. -padifickii
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se^'eorded th© loinimijm sotting wMle Jaya seedgj Infected -^rlfh

M>f a?ecs©r<l©4 aasim®' rotting after seed, treatmezit.

B« Pot SiiituE© Ifeperiiaent.

i» Bffect on Post effie2?genee Mortality.

Post emergence mosjtality of seedlings ms o'bser^ed to

bo redueed significantly "by all ftmgiaides as compared td

oontrol (Uable 31' aiid Appendis SXI) • CarbenSasiin recorded

the least seedling mortality and was 0l?served to "be on par

islth beaoEiyl^ mancosel) aad oarbosin#

neither inoculua nor varieties (fable 32 and 33) were

aotioed to "be signifieantly infltaencing tlie post euaergenoe

mortality of treated seeds.

All interaotioae- not sigaificsmt with respect to

post Qmergenc© mortslity after seed treatisant (Appendix XXI) •

ii« Effect on Beedling height.

All th© fii33^cid@s iEiflu©EGed th© seedling vigour

(Salsle 31 )• &!as:iiMa seedlisi'g. li©ig!it was oljservsd. for treat-*

ment '^rith mancoseb and was on par with all other fungicides

(Plato ?II).

Fungal inoetiili3a has no sigaifieajit Qffeet on medXiMg

height (Uable 32)* Bat varieties differed si^ificaatly



Sa'ble 14,. • Bffect of seei tzr-eatmsiit cliemieals qh seed, quality aM.
Beefiling "wlgoux sevas days aftes? inQeislatioa.

(As isiflueneed. hf feBgi-cides)

'H

Fungicides
Seriiiimtioii
(per eeat)

InseiilH® •
reeovery;.

(pep- l

"Soot
length

(em)

.8iioo"b
lesgtli-

(cie)

l©ot. rot,
(pe^ e©n%)

BhQOt rot
(per .-cent)

BeaGEyl 86....05
(99.50)

1.wS9- 5..17 .5.-45 1.09
(0.05)

0..00
Co-.,00)

Garfeeadaaim
85.64

(99*40)
p.43- •
Ct^.OO>

•̂6...,55 4.86. f7.24^
#.70)

9.1.2
(2.50)

Carboxisi.
84.OS' 3...06 •

(0.28)
5-..97 • 5.38 , 3..55^

iO*35)
i:,.84

(0^10)

Mancose-b 83.22
C98»6d)

1 ..84
Co ..10')

6.#86 • 5..5t
If..90)

.2*77
(0.25)

Goatrol (95.00:)
• 54^29

(3t..T5).
4:3S • 3-m . 55*90^

(31.10)
27:^15

(20.80)

e.D.. (5fS) 5.352 3-258 0;tB3 MM . 3...49t 3.647

.?ig?ises 'ia pareatlies®s are Taltae© in original •-oaits

CD
-xj.
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TaTble 15. Effect of seed treatment ciiemlGals on seed quality
and seedling vigouir seven days after inocnlation

(As influenced toy fungal inoculiim)

Ifongsl
inoculuE

Per cent
germination

Per cent
inoculura

recovery

Boot
length

(em)

Shoot
length

(em)

Hoot rot
(per cent)

SHoot rot
(per cent)

flavas
81.6?

(97.90)
"14.66
(6.40)

4 ••72 4 .55 • 15»25^
(5 .,90)

8.96 •
(2.40)

A* uadx^ickii
82.42

(98.25)
6.82

(1,40)
5 <..66 4.97 • 30^.30

(25.45)
T.05^

(1.50)

B; or."7sae
85.68

(99*43)
9.79

(2.90)
5.76 5-.:25; 10.20

(3.15)
6.62

(1.50)

S» oryzae 33.10
(98.55)

11.77
(4.15)

6.12 5.07, 15.51
(6.95)

10.08

(5.05)

O.D. (5f^) I. s • 2.914 0.165 0.1:11 5.122 M.S

Figures in parentheses are iraluea in original imits

CO.

O



Table 16* Effect of seed treatment chemicals on seed quality
and seedling irigoiar seiren days after inoculation.

(As influenced Ijy mEieties)

Varieties
Per cent

germination

Per cent Root . Shoot
imoetilt® length length
recovery (ce) (cm)

Root rot Shoot rot
(per cent) (per cent)

Pavisbam

Jyothi

Jaya

C.B. (3f^)

82.37
(98.20)

S4.1S
(98.95)

83.10
(98.55)

ir.s

14.02
(5.85)

10.12
(5.10)

9.76
(2.85)

5.76

5.84

5.09

2.524 0.141

5.35

4.88

4.61

0.096

13.08
(5-10)

11.92
(4.25)

13.14;
(5^5)

if,.S

Figures in parentheses are values in original miits

8.70
(2.30)

6.81
(1.40)

9.00
(2.45)

IhS

CD

to
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Sable 17« InteraGtion effect of ftingal inoculim
. . and varieties due to seed tijeatment

on seed germimtion.

Fungal, tnociiluia f
Per cent geriainatioa

PavishaT?^ Jyothi Jaja

flavas 85*08 ,
(99*55)

85.14
,(99f30)

74.79
(95.10)

A' mdwiokii ,79.74,
(96>80) .

Q0.55,
(97.30)

86,98
(99*70)

orvsae 83*58
(99t4G)

85.95
(99.50)

,85.51
(99.35)

I. Gz?r/2ae 79,06
(9S»40)

85^08
(99^20)

85tt4
(99.30)

C.D. (5fg) « 8.291

Figures in parentlieses are values in original lanits

^'0
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Interaction effect of fimgicide and
inoeuima due to seed tijeatiaent on.
inoculijm recovery

Per cent inoeuiiim reco^esy
FimgieideB

B. oryaae A. flaws A, Tjad-KTickii S. or:^aa©

Benoc^l 0.00
(0,00) (0.75)

0.00
Co.oo)

2.64
(0.20)

Carbendasiia 8.44
(2.15)

22,89
(15.15)

11.95^
• (4.30)

18.43
(10.00)

Carboxiti 9.SO
(2.90)

, 0.00
(0.00)

2,46^
(0.20)

0,00^
(0,00)

Ifeiicdzel) 2,46^
(0.20)

4.92
(0.75)

0.00
(0,00)

0,00
(0.00)

Contro3. 28.24
(22,40)

40.27
(41,80)

30.85 -
(26.30)

37.81
; (37.50)

c,D, m) 6.517

Figures in parentheses are values in original mits.
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$able 19. Intemetion effect of frnigicldes and
mrieties dia© to seed ti?eatm©nt ©n
inoealum recovers?

Pes? cent inoculum reooirerySHingicides

Pa^isfjam JyotM «3"aya

BenosEi^l J.98^
{G.12)

t.84^
(0.10)

1,84^
(0.10)

Garbenciaaia 25.84^
(19.00)

9,63^
(2*80)

10,82
(3,50)

Carbozis 4,59^
(0.65)

4.61
(G.65)

oo
• oooo

Ifencoseb 0.00
(0,00)

0.00
(0,00)

3.53^
(0,90)

Control 37.72
(37.40)

34.55,
(32,15)

30,6S
(25.95)

0,Di (3fo) « 5,644

Figures in parentheses ai?© -ralues in oi?iginai units.
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2a"ble 20,

73

lateraetlon effect of fimgal inoeuluia
and varietiea due to seed treatstsent
on inoculum recQ-T-ery*

Per cent inoculi^m reeove:;^

Fungal inoculum
Pavishaa Jycithi Jaya

A. flaws 14.24
(6.00) ,

%4»H •
(6.40)

14.92
(6,60)

Dadwickii- 15.59
(7.20)

6.68
U .jo>

4^.88
(0.70)

B, orysae . 13.82
• (5.70)

8.57,
(2^20)

6.97^
(1.40)

S, orysae 12.44
(4.60)

IOCS!
,(5.40)

12.27
(4.50)

C.D. (5^)

Pigur-es in parentheses are iraliies in 63?igisial units.

5.,048

/
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"Sable 21. lateraotiou effect of fujagicMes and
fungal inoeulum <aue to seed, treatment
on primary mot length of rlee
eeedlingB

S^ingicides
Priiaa2?5r root length, (ce)

B., .o;E?,ysaQ A, flaims AiTsadtfickii S.03?:fgiae

Benomyl 5.25 4.58 5.25 5.61

Carbendaaiii 6f47 5*95 6.12 6.81

Carbozin 5,10 3.66 • 5#99 .5.63 ,

Kaneoaeb 7.68 sm 6.<»18 • 7.56

0ontrol 4.32 '• 3.39 4,77 4.97

G,B> 5^ 0.366
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2!abl© 22, lateractioa ©ffeot of fungicides
and varieties due to seed treatment

• OB primary i?oot lengtli of Mce
seedlings

S\mgieid@8
root lengtli (em)

jpavisham Jyotlil JorjB.

Benoi^-l. 5.12 5,64 4.76

CarTaern^aaim 1.37 3 m 5.64

Garboxlrif? 5.08 5rOO 5.20

fencoseb 6,49 8,19 5.92

Oont:eoi 4.56 • 4.61 3.9t

0,1). 5^ = 0,317
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Table 25. Intemotlott effect of fangai
inociiltaia and varieties due to
seed treatmeat on priiaarjr root
length of rlae Beedliags.

Pungal inoculuni
Root length (oxn)

Favisham Jjothi Jaya

A. flaws 4.79 4.64 4.72

A' Tsadwickii 5*81 6.26 4*98

M' orFsae 5.97 5.68 5^64

s,. or.TSae 6.48 6.78 5.08

e.I), - « 0.285
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Table 24. Interaction cjffsct of fungal inoeiilum
and fimgioides dite to seed treatment
on shoot length of 2?ic0 seedlings.

/ /'

fungicides
Shoot length (cm)

B.03?ysae Aiflavus - A*Badt^ickii • S.or^zEe

Benoiuyl 5.92 , 4,90 5.48 5.49

Garbendasim 4.82 4,53 4.83 5.27

Carboxin 5.45 5.52 5.5? 5.18

I&neoseb 5.82 4.93- 4.97 5.51

Control 4.15 2.97 3.99 3.90

0.B. (5?S) « 0,249
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fiEitemetion «ffeet of :ftmgiaides
asS ¥a:ei.et±t0 Mm' to seed tre&im@nt
on Bbo&t leM^h -of. seedllags

i^gloide®
'Shoot l^g-bh Com)

l'airisha& ji^d-bhl

/

«Ta^

11 • . •
j'. Beaotaya. ; iJs 4*^8 5*24

, •Gaufeenaasiis i,©4 - 34m 4*48

1 Cbs^s:sia f.9i - . 5*22, •

I ' .feaeosftj B,4f 5.71 • .4,B0 ••
r

GOBt^oi • 4%m

^ 0,21^ •



~1> 79

Table 26* Interaction effect of fungal
inociilita aiid varieties due to
seed treatment on alioot length
of rice seedlings

Fangal iaocuitini
Shoot lengtli (oia)

Pavi^ham Jyothi Jasra

flavus 5.47 4.01 4.12

k': mdwickii 5.07 4,91 4.92

2-. 02?yzae 5.50 4.83

I. orjrsae 3S2 5.10 4.60

O.D, (5r=) 0,192
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Salale 27. Intemotion effect of fungicides and
fimgal inoGultia due to seed treatment
on 3?oot rot of rice eeedllags .

Pungioides
Root rot (pea? cent)

B,or:vsae A.flaws A.-oatwickii

Benomyl 0#00
(O.OG)

4.38
(0,60)

0,00
(0,00)

0.00
(0.00)

Carbeiidasim 8^5^
(2 .SO)

23.42
(15*80)

3.40^
(5.40)

23^39
(15.70)

Carbosin 2,55^
(0,20)

0,00
(0,00)

4.82
(0.70)

,6,05
(mo)

rtoooael) 6,05^
(1.10)

7,94^
(1.90)

5.29^
(0,80)

12,69
(4.80)

Control 33S1^
(30.80)

40,54
(42.20)

21,98
(20,60)

34.43,
(52,00)

' 0.D. (5^) 6.982

Figures in parentheses are "s^aliaes in 02?iginal imite,
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Sable 28, Interaction effect of ftmgicides
and irarieties due to seed treatment
on root rot of Moe seedl-iags#

•-•N I'

^5 '

S\mgioid03
Per oeat root rot

Pa-^-sfeaa Jyothi Jaya

Benomyl 0,00^
Co.oo)

'J.-28
(0.30)

0.00
(0.00)

eai?l3eMasim ., 16.51-
( 8*00)

,20.55^
(12.^0)

U.68
(6.40)

Garfepxia 8*23,
(2.00)

0.00
(0.00)

1.84,
(G.10)

I^^Goaeb 10.se
(3.40)

^0.60
(0.00)

13.41
(5.40)

Gantrol 30^11
(25.00)

35.81
(34.30)

35.79
(34.20)

G.B, (5^) t= 6-.04?

Figures in parentheses am mines in ori^nal uaaits.
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Jatol© 29. iBteraotion ©ffoct of fimgal
iaocultim and 'vasietieo dtie to
s^ed treatment on root rot- of
rice seedlings.

Pungal iiiocxiltim.
Per cent root rot

, Pairishaa Jyothi Jaya

A. flavus 12.97
(5.00)

23.16^
(15.50)

9^63
(2,80)

A.- tmdwickii 15^16
(6.80)

7.47,
<1.70)

7.67^
(1,80)

P.'orysae 9,78
(2,90)

4*22
(0,50)

16,61
(8,i0)

S, oryzae 14.22
(6.20)

12.85^
(4.90)

18.66
(10.20)

0,B. (555) ss 3s4QB

Figm?es in parentheses are imlues in original mnits«
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Sable 50« Interaction effect, of inoculum and
varieties -due' to see€ tir^atmest on
s!jopt 3?ot of rice seedlings.

J?im:gal' inoculw
l?er cant shoot rot

Pavisliasu , Jyotlii Jaya

A. flavus 8,05
(1,35)

11,02
(3*65)

7,83^
(1.85)

A, mdwickii iU97^
(4.30)

J»67
(0,40)

5*46
(0#90)

B, ovym© 3,.16
(2.00) (0,35)

7.38
(1.65)

Si orysae 6 #65
(1,35).

8,25
(2,05)

15.33^
(7.00)

C.2). 5.651

.Figiarea in parentheses are iralues in; original imits.
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(Table 33)* Jyothi recorded tli@ laazimmm seedling heiglit and

PaviKham shoxs-^ the minimum.

The iiitemotios affeet dii© to fungicides and fungal

inoomlma olbserved to be sigaifieant (Table 54). The seedling

height was the mBS^mum ios; the combination of cmbo^ln Mth

A» sadwieMi*. Against owr^ae, aancoseb was obeerred tQ be

superior and was on par with carbosin. Carbeadasim rai&ed

a©s:t •and was on par with'benc^l# "Against A* flavas« beaoayi

was superior and ms oi^ par with earbosin.: This was followed .

by earbendasiia which tms on par with manooseb. But vjith

4» Badwiefcii carbpK'iii proved to be superior#. la the case of

crygae. carbendagim was the laoat effective and ^-as on par

with beaomyl and mncoseb, Miile carbo:^in recorded the ainiau©

seedling height.

Fungicide and varietal interaetion ^ras also noticed to be

signifiosat (Table f5),. for Pavishaa carbenda^is-observed

to be most effective and was on par with mancoseb (Plate fill).

Benoiajl ranked next and was on par with carbosslia* For Jyothi,

carbosia x?as the raost effectiv© mid.me On par with ©anooseb

and benoBiyl, For feya also the same ts?end was obaerved.

The iateraetiOB effect due to variety and inoculua

ma not sigaificant. with respect to the seedling hei^t

(Appendix XXII)» . But the three factor interaction of f^xngicide,

variety and inoculttii ms aignificant.
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±iii Effect on Seedling weight*

All the" fwigieides had signifioaat Infliisride on incE^asing

the seedling weight (Sable ^aiid Appendiss XXIII) . I&ncoset)

treated seeds s^eeordod the masimum seedling wei^t and was on

par with other fungic^ides tested.

Pimgal inoeutlum had no significant effect on the wet

weight of the. seedlings on seed treatment (!I?able 52) .

Varieties differed signifieantly with respeot to seedling

wei^t (fable 33)* ^Jyothi .2?©eorded th© imsiniism seedling weight

followed tj M-^isham' I'iliich reeo^ad the l^aet seedling

weight.

The iiit©2?aetion due to fwmgieides and varieties was ..

noticed to be signifioant (Sahle 36)• For Pavissh^, treatment

^fith m&nQO&eh seeoM©d the aa^imum seedling wet weight and was

on par with earbondasim, Benoayl ifanbed nmt and was on

with carbozin.' For Jyothi and <Jaya, oarhosiin waa the best 3ii

increasing seedling weight#

She 'interaetion effects diae to ftmgicides and inoculna

(fahl© 37) and inooulua and variety {®abl© 38) were also

significant,.
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Effect of seed tveatnent oa
Favlshasi seeds Infeeted by

with carbendasia
)enOBiyl- (F), laancozeb (a)

U3d oarboxin (h) in improving
seedling height as ccnetpar^ to
control (J),

\

I

t> I- :

Q Q

PLAfS tin

Iffeet of seed treatment on Jyothi
seeds infected by
carbendasim (A)/bfn^^B)
^ooseb (C) and oarboxin (D) in
Improving the seedling hei^t as
ooiiq[»red to control.
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fsfel© 51, Ksaa vaime shewixif- Mie f ©et ©f
t2?eatm©ii.t. eliealoalB ©a- seedling

• _ Yigmis im. pot eiilfew© .e%©^lii©i3.ts#

(As iafiiias-O^d Ijy fmigioifies)

;•
Cj

fusgi^iSea "©mesgsao©
aoiftality
(p©s, eent)

Seeiiiag Besdxisig
• liQiglit . weigiit ("fe-et)

{m) • (Eig)

Benomjrl

Car'beadaglii

earlsozia

' lfe,iicoseb

Conilrol

G.B, (5^)

1:O,80'-
{3Sm

S»08
ci '.m

• (4.00)

9,m^
(2.6$)

\32.4^-
{29.00}

5.584

29.91 255,,©8

29.^94 259t?5

30^.65 2tt45

2T9.26

20.74 135.35

'g.©05 -25.0T9

(Figitees in pareathas-es a»© Ymlues is origissl mlts)
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?a"bl0 32. Meaii valiie Bhowing the ©ffect of
seed treatment chemlGals on 2?io0
seedling vigG«3t in pot eultur©

• esperls,Qr*ts,

(As influeaeed by iaocv-ltim)

Fimgal iaoemlimi
PoGt omergeace

mortality,
(pe:^ eent.)

• Seedling
height

ion)

Seedling
wet *^eigSt

(mg)

A. flavus nm
(5#60)

28.17 229.50

A. Tjadwiekii 14*10
(5.95)

• 29..29' 255*65

B. oE.vaae 15.G? 28,91 255.78

S, oijyme 15i35
(7.00)

27,57 239.55

e.B. {5fo) fl.S If.S

Figures in parentlaeses are iraliies ia original units.
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Sable 35, Mean mlu© showing the offeot of
see4 trsstiaeat obemicals oa s?ie©
seeaiiag irigour in pot culture
experiments..

(As iafliieneed by va2?ietie0)

Varieties

|'O0t
emergeade
mortality
(per cent)

Seedlimg
height

(cm)

Seedling
wet weight

im)

Pavisliaia US2 .
(6.35)

24iS9 188^21

jyothi
(5.40)

32^3 281.59

Jaya 15*64
(7.20)

28,43 25Qm

G.D. (5?^) M.S. 1.555 19.426

Fibres in parentheses are values in 03?iginal units.
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faljle 34* ©ffeot ©f fiiagiold.es aad
•iaediilm®, d«© esed treatom'l m ajice.
.aeedling- i» fst enltms©
m'pesi.mmtm*- iTkkw^ Says afte«-
traaipl^tstioa)

Fiitiglcldes
'•aeefiliag im)

3,

Benomyl
•

• ^3^S8. as^is . 3Q-*m

earben-aasia S9.^08 -ms$ 29.41 nm

6a^t50xiii 32M • 31 .^§2 57.87 mm ••

&nQ03@l5 . •msB t5m •32.93 t9^i-63

Ooa'fcrol . 2a'.83 " •• mm 24.«09 nm

e.l# i3^) 4,010
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effect of fimgloMee- aad
•mgieties, dn© .to seefi teeatiasat on
tlm a.ee^i,ng hMgh-& in pQt culture
©sper^aeats. '
($&i2rfe^.<laya after tsaasplautation)

Smdling (em)

Pat^i-sham JyoliM J&ya-

Benoayl - 25.56 34#45 m-w9$

Cas'bfgpdasiia ; 29.tiO ; 52.64 " 27.58-

Oarlboxls 23.39 • 3Mi 52,16

l-feacos^fe sam 30*35 29.64

Centso'l ' 17.5? • .S1.34 • 22»82

c.i)^ (5^) •« %m
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fable 56-:* Meraetiom effect M fimg46li.es m&
' .inocwlu© ame to'-saet feaatssat •©a 2?io©

seedl.isag te po-t ewltox?©
Cflii^'ty •d^Sre ti?£iRS:p3.ajit6ti©n)

.Fimgieidea •
1Seeiiieg- w©t w©l,^1j ) •• .

, Resii

Beaosyi 18i»69 302*06 2t6.»4§ • - 255.®8

0arl3efi€8,si® m9.m' 306..24 • 24f,t5 23$ m

•534*93 .- f03*11 \ 27f.,.tf

l&ieoseB S5lai . 3m:S3 2nM .279.,.26

©oatsol. ' ^ - ^m M 147..S3 1B*55

e,D. (555) 43,436
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fafele 37»- latsmetioa effea-fe of -frngioiAes aad
imcKsnltiffl'fiti0 -fed seoa treatseat oa'®i,G#

-•seeaiing tfei-glst M p©%. efi.ltwe ©zpiljiiieatSi,
"'CSitirty day© tffansflamtatioa)

fiangioidea
S®@dliag wet' weight (b-^)

itfflaTOe

Bmmwt 20i,^77 2m-m ,, • 224^.99 307 ..83

Ca^bea^Biii 22i ♦■82 , mm ' '• a75«-4t 294.tt7

ea£^©S2ia 3QQm ^ 2f4m •- 30tt42 "20a,.G4

Mmm&Bh 2m*^e 507*12

Qoatroi m»4$ iQ3m tf1*.f7 •" 12f-.70

' im 50.*1BS
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SateKaetioia effect of iapeulam and
'ya.E'ietios due to seed treatment on
i?iC6 seedling weight in pot culture
©s:ps:eiis0iits,
(fhlrtsr days after tr^splantation)

Pungal inooultm
Seedling weight (m^)

Pafislmm JjotM Ja^ra

1. flaTiia

A, Dadwickli

B,- Qr.ygae

C.D. (5f^)

145.02-

24S,10

m4M

^8.852

288.82

259.02

309.82

254f61'

258.78

222.7t
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BISGirSSIQl

IsQlatiQa of B&ed'«'homne- Funsl*

Several fangi tia^^e beea fdiiixd to "be assooiated witli, •

the Gommnl^ emltiirated ^asieties ©f rie© seedgi eoll©cted

fTOiB Smttaasdii,. a mjor ,^ioe gsot-ring tmet'Of Kesala. flio

ca'fjiial ageats of some importajat di&eases like BitjQla2?iQ^ I,run ••••"I iLiwiiiriii.ii«**'^M*»

Qgygae# Aitemagia •oai.wielsii* gagQglafli'OB orFgae aii€

gv.£imlagia Ittmta aM' ^torag© ftmgl like As^eggilltas fM-ras

and Am jumlmtuB %mm eaeomiiteiteS ©stemalij' as tirell as

iiitesaallj,* tatiiGgeiis life® Ms'leTilaa?ia 03?r/gae emd fesaritais

BonliifQa'Bie wm:®' j>:ses©i3.1i oniy §h esteriml sttSface" of

seeds C$aBl,© 1) r

Among, the eMjarsally seei«%om©' A. glawB tms

the p^edoffliaaat oue foUoweA by o^zae and £« liaaata nitfe

Its asBociatioa on aine aM B&ren waMeties respectiTely#

The local omltimr, OliesHamlly z^eeorded th© -assoeiatloa of a

different species of Aa-Deggai.lae •^s* A« oiiaclgiliiieatug., ,

Miong the internally SBed-feom© A* flaTO0«

S' QgygQ'̂ £.* Innata were oamoii oa almost all tiae

mrie-ftiQS® / . '

Seets of Jafa, ^yothi, and showed

aaslia'am interaal infection B^310, tlis fre-seleaee .

• /
/
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and Glieimirally tlie ioeal iseeorded no

in-ternsl infeetlOB,

The see^-bosse aattir© @f g^ga^r It SMSiS» £* limata.

M* .Mggse A, psdwidfeii tfss already (SaaeM* I93©f

Sliaraagapasii, 1930r _feagalFt 'IWi Miiambhan,. 1949?

Bagniooi^rt# 1952 mi. AM OlioeiJan,,, 1964)# Siaila^ olsse^mtioaB

•were alsss mfi© by Baliaeel ani Cos-betfe (1964) $mm Aisim»

in afidition to |.t o^lmae anfi 1# 'loadMokii they hai?©

also a?©e0i?d©d £♦ .©gygse*. lUBomiMm gp, anfi Aspeggilliia sp#

feoa infectet Moe" seeds*

• fhe seed laf-eotiQii by trnigt cl©a;ely iadieated ttet th&

pathogens were .widely atatMbrntefi is the pad4y ^owiag tracts

©f Euttaaadu imdes? type of elimatle eoafiitiQas#

E« iiif©oti©a im.s o'^sewefi ia 'fdtf e©0iS saapl^ ©aly.

a© em'-lronmeatal faeto^s- aad tiie os^fplag jattssm say be

liiBitiag its seet-b^m© .mtnm* • -.

M^mthovsh the fnmgl isolated iir-tla.e present 'study we^e

al2?eady reported different pa^ts ©f tM© world-,, siaeli a

loeatioa -speelfi© sasf'rey ot tIais typ© ia tli© fijaia »ioG g^ewiag

"femet of Eemla •?is,,:.| EiittasiMia fo^- two •©«6a@s0l'r© sesietai.

ineo2?p©mtlia.g- tlie eossQaly omltimted mrieti.eB is den© •

the first time*. la Sattaiiate tfee ftaagsl iaoeuluB is amilable

ail tliJE'dmgiiomt the year €m@ t© th© iadiseriaiaat© us© of'
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different mrietiss by fsxmers. IPlie detailed tamnrej on the

percentage incidence of all tlie ftiagi associated with dif--

ferent seeds was sot attemfted,,

Baaagee due to Seed«»bogne Bina;i.

a. Effect of Inooiiiii© on G-esiaination ^d Post emergence

"Vigo-as,

i, Infliieao© of, Inoeiiliia oa feriaimtion#

Germination of seeds was not fo-uad to be affected due

to fungal inoculation (fable 2)* Siailar results were

obtained by Inolehin (1983) with paddy seeds. He also oomld

not obtain any correlation between seed infection and germina

tion failure with fimgi like or:ysae> -£*, lunata. Aa-perigill\:i3

sp, and Alternaria sp., But reports of worlcers like Shomas

(1941)# Padwick and Ganguly (1945)* Padmajiabhan et al* (1948)

a^d Alice and Philip (1985) showed that fun^l infections

reduced the germination potential of paddy seeds, for

successful infection the fungus should gain entry into the

eiabryo. by penetrating the-seed coat with the help of ensymea

(Christensen and Eaufsami, 1965 and fidhyasekaran et al.j

1966), Death of embryo will eventually result in germination

failure# So it can be assumed that in the present study
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penetmtloa of seed o.oat and liwasioa; of ^mhmjo algbt not

liave oeemi'3?©d wltliin tlie sliost pezjiod of thse© days.

iS.,a iMlumGe of iaoeulim €^ia .toot and Spools Sot#

I'ost eaergeaoe :eottiiig of prims2?^ moii aad phoo-te was

ofeservefl dae,to- infesliiosi fey all fiaagl (feBle $ 4)»

mating of the ^oots "was psoducgd Bjr B« Qg^gae aad

miiiiimia tea. -reoorCod by os?yaa0.»- .Simiiairls' ^adwickii

ajeeo^ied saxis^m rott.tag of tlie Q^oots.-

Sisllsr'obsesTatioiis' 021 2?0Ot and ©boot rot were aaie "by

lilagoi^ani and 3?sasafi witli g. ogyes© and £♦ liina^fca

lno^latiOH on paMy* Ibmliiai .aad fma§ ii9S$} olisewei

daaplBg off la eeeillags due to fyagal iafeotion siid

AgiiiGm et, (1966) reeo3?a@4 soot., coleoptile and stem i?ot'

along wit!i seedling blight ia. i?lc© Sue to iafeetioa of soede

-wltii 1# -padwiokii, o-swm& and G# limata.,-

Dii© pathog©»io effeoij' of A» flaws oa g#siainating ao©Ss

of 02?ap plants has slreaSy feeaia •:Eepo:^to€ (%ti and Raia^lagasiif-

19T4)» fmiigas psotooee sesioma pKe«-emergeiie@ Kottiag

'ant Mlliag AepeMiag mpoa tk© ©stoat of" '

Goloaisatlom* It .also prodiaoes til© eliamet©:^istlQ aflaroot

ssrsiptoia- (Bao ^ 1984) attrlMtisg to t&e prodmetioa of

aflato^ia* 3ii ij&e pseeout 'strnd^ smoh typical syaptola -wasi

not obBorvet,
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fa^ietieg als© "sSiowe4 -differeaees iii.theis? response to

dlffe^'eat Thus psvialiaa inoGmlatfi with B# pgygae.

p©cord@<i iHanimiaa ijools s©1j xAH© iaisilsttm sot'tliig was aotio©^

in SjQt'kt seeds iaoenlated iritla-.g# SlSiSS*'" •Karthlte

'eliowefi M#0r 0lj:oo%- mt eompareS td Dth®^ mrieties anfi'

-Isstlillm isi0etilat©a \fttk A» flaims ifeQ02?a@d sascimtaia s'ottiait

Bamadosa "{f985)-liss obsewed siaiisr wi?let^ preferesio©©

seed-bdm© ftsBgi# ..

iiii •• iafltaene© ©f iaoettM® on loot and Bliosi Il^ngatioti.

¥aa?lati©as in p:eliaas^ ^Qot leagtli ,-tfe^© ©fesewad in seeds

,tee to iiafeetioa (fabl® 5)#. ' fftaiMnm. soot, leagtii was 2?eoor«ied

, "feJ B,. •QST^ae treated- seedo*. £» -liamta and flawa also

recorded aimtlsr Ee:eialts, Wliile A., i^adwi&Mi and S, Qgyaae

ills© co2iljs?ol.«

la tiie oase-of slio^t -eloagatiOB also C '̂bS.e 6) miniimas

length 1IS.S i?eeo2^0S,B«' 03?yg'a,.0. • Seated A,

4*' Daatficlsii... 0^; iilnata smd 3>.r^ also ©Imiefi Bimilas?
••belaairlons* - • ' • .

• th© ^i?ieti@s tasied 2artM-ka slioweA tli©' aisiffia©'

sliool; length.. ;'••'•,.

b* Iffeet of Cultiir© 'Flltmte^ on Beeds* ' • • •

Ifliea paddy seed® 5f©re t.^reatefi with tii© cttltare' filt.mte'

• of the ©ase fimgiis, reBiarhafele :&edia0tion ia' gesraimtioa
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recorded (Hable *f) as to .inoeultiffi applied ob

•aeeis. (fig.# 1) »• • •

Biagi asre kumm t© prodnee- stilstaiiees 'tozici to plants •

tAieh affeot afiwss^ly tli© seed geiJialiiatioii and aeeOling

•Tigows# ©ffeots' oa seed gassiisatioa hj the -seta-*

Oolites of ftangi kaire t^eeia r©pointed in ti0 ease of many crops

(lair#. 19691 Bam^ossi,. 19S5 and ias^eisai, ' Iti tli©

present ata% also the netaBoMtes eoataiaei in the Giiltnse

filtmtes haT© ©zested •iaiaibttor?/ effects on ' • .

gemiimtion® , •

Tm funm^ iB©tai3©lii-'es. we2?e fomd to toxie effests

©n the ©mteycs TOSttltiiig in ItS' 4©atli CBrita .e*b al.^ tfggj
jEiudwig#, 195T and l!mle .©t 1982)#- "The tosi© fmctlons of

ijlie- 30 slajs cnltnm filtmtse ©f tie Mngl aiglit liair®

penetrated tli© s'eefi eoat and J^eatod the ei}l)ry@ mli&e the

fengal. iaoGiilum applied on-the seM surfaoei-

Complete isliiMtlon .of ^oot initiation ms also aotioed -

hy the-action of ©uitiasa-filtrates li&e A* fla'roe^ A#

mdwiokii aai 0« Itaaata (SaM© 8).* i%©' ^oots are aossi^ered

to fee t-h© most siiae©ptil?le tissitee t© toxie -psiaoiplss at

the tiai© ©f tlma slwots C-Liak©. and 1955)#

Vidlisraseliauaii ^ al. .iW'^Q) suggested: tlie preseao© at e©il •
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tQsiC' suljstaaoes ia th© fmsgal. aetabolites# Hones it oaa fee

ass«in©d tiaat tlie eultra??© filtrates wMeii ftappeaed ts risact

witii t'fie^^oot p2?iaoriia night .Ijaire inhibited tlx© root iaitia-

ti.oa in- se©illiig@* _ • •

Mong- t'ne VaMeties tsied^ farrisMffl me.&Me& the maxlffiUia

ia!ii1)ltion and PairlsSiaii seeds tremtei witfi-^*' .fla'^a filtrate

produced the naxtaiaa iisliibitory'effect» Ifasietal suBoep-

tibility of plants to tosias wem alseady reported (Easiadosss,

®h© eiiltias?© filtrat.e also •^sorted, sigftifieaat effect on

tlie vlgQim of tlie' seedling®* fh© root sM shsot length i?e2?e

reduced Cfefele 9 and 10) •, i?efimetion in mot and ehoot

length was obserp'ed with t&© ©mltiire" filtmtee Off A, flaw©

and B* ogyme reep©etiv@l3?'«- "In botii ea,sss S., Qsyme ^'©corSed

miniia'aia TOd,iictloB%

Seed' iaoetxlatioas t^ltla !♦ TOteieteii and, o'gargae did

not alter tlie soot lesgtia (S^a^le §# Fig, 2) Mt tlieii?

Qutirnm fiitmtes ©seated, si^fieaat effect, gemimtioa '

as well as on 3?oot and shoot elongation»

fie tdxie eff-^ots of the fuagal aets'feolites o$i tBe , .

QwbTfO restilting in tlie death of tii© plmsiile ms already

reported (Sxiaii ^ 1.95S| Mwig, 19'5t'aiid Hiale ot al.»

1982)*. She toxie principles contsiilea in tb© 30 days old.



FIG.l. INFLUENCE OF FUNGAL INOCULAW\ AND CULTURE

filtrates ON RICE SEED GERIVIINATION
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culture filtmtee might have acted on the embryo and resulted

in redueed root aM shoot growth. Yiihyasekaran et (1970)

has also recorded similar results with the culture filtrates

of B, oryisae. In the early stages of ijifectioa the seeds

have escaped deliterious effect because the fungus might not

Imire produced metabolites t-rithin that short period# When

seeds ii?ere treated with 30 days, old culture filtrate the

. response was immediat©, ' She germination percentage' was

reduced along with a reduction In the length of the emerging

root and shoot.

The effect of irarietles ms also irery prominent.

Sarthika was foimd to be sore susceptible to fungal to3d.ns

and showed the maKiiaum reduction in shoot length when treated .

with the culture filtrate of B» orygae (0}able 10). Conversely

Jyothi seeds treated tfith the etiltur© filtrate of S». oryaae

produced minimum reduction in shoot length*

Bio-cheiBical changea due to Fuin&ml Infeotion,

i# Changes in Starch,

From the results given in Sable 11 it can be seen that

the starch content of all the varieties were significantly

reduced due to funi^i infection during storage, • fesriiauEi-

reduction of starch" was recorded due to the'infeotion of

1*. or.vga.e while S,- oryaae recorded the miniauia effect (Fig* 3)*

.1— .
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flie ffeeiilts of th© p^esest inTesti^tioa'are is,

agE-eeaemt with the preirioti.e reports on 'tlie •subject« 'Allen

(i942-) aad IHroclia and 2aki (1966) liaf© r©pO2?t0fi' s i?eductioa

of stas?cb c©at-ent due to fun^l tafsetloa in is-feeat and

barley r0Sp©ct±T©ly,s Yldlijaselamzi a»d ©oTiMaswa^' (t968)

and ?idliyasekaKaii and lamafiosa (1973) also tfeported tli©

starofa, :e©duelag eapaeity of tm.gt like B* Qg^ga© oa •

£?ls0 B.eeds«,

Bilgmmi ^ (?979) suggested the poaelbility of

staTOM iiydi?ol3rsis /Slicing the fea^l iafectiQa of ric© 'seefisi.-

S 4oiisi4@rei, that the aTOiXa^illty of fsee mgars during '
etajjei hytoolysis lielp ia'tlie pe^etiiatiott of tlie

in the iafeeted tissues of th© seefi. leading to^

decreased le'^al ©f stsreB. eonteiit in til© @e©i# flie deeTOes©

in starok o:6iitent wap also cl©2?3?ela1j©d'fey tti@ aoti'i^tloB of

„ Btajjek enzfm$p -smylaee ("fiili^asefe^n

IaMaswaiiiy..j 1972)« lusym© amjlas® is ooasliered -fe©'!?©

vlHolj distriMted among fmgl and fhey lielp in feyfiirolyats

of staseh (Oociiraii©, •1958}» It is -also tlioiaght that

tioii of stasGh in faagms iafeoteS plant pa3?t@ l0 t«© t©-

i?apid .iegs-adatioa of starch, hf enayiaes p.:eodiic^fi %j the

pathogen {lUroolia and -Zaki., 1§66)* Tisiiiyase&amn and

Hamadose (t975) .also put fo2?tk tii© saM© ,esplaaatioa and



FIG.3. CHANGES IN THE STARCH CONTENT
OF FUNGUS INFECTED RICE SEEDS
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reeoMed the starch content of HeXmiatliQBpogiua infected

grains to "be aignlficantlj l©ss than tiae Wealthy grains,

She red^Gtion in the staroli content of infected seeds

might also fe© due to. son© of tlie starch being utilised as' a

nutrient, supplying both energy and carbon for the growth

of fungi* Starch is th© major oarbpliydrate refife^e of stored

^ains which can be easily hydrolyeed to soluble ^ucose by

a variety of laicroorganisms including fungi* Starch hydrolys-

ing ensymes, the ^ylases are extracellular and iaducible in
the presence of starch as a substrate for aicrobial prolifera-

.tion,*

Ihe detection of aiBylae© activity iii deteriorating

grains is thus an evidence for the hydrolytic action on the

starch leading to a reduotioia of its total t'^^itity^ 2he

decrease in starch content of the infected grains obtained

in the present etudy can be due to its utilisation as a .

nutrient by the parasitic fungi. The variations in the

content of starch in graine infected by different species

of fungi mught be attributed-to the differences in their

mte of proliferation in the grain resulting in a greater

or lesaer rate of asaimilatioii,

ii, Changes in Frotein content*

$he protein content recorded no statistically significant

changee due to fungal infection after 45 days of storage.
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However, alight increases in the protein values were

observed for infected seeds (Sa'Dle 12)« Similar observations

wers rocorded by Vi&^asekaraii'and Bamadoes (1973) snd

Tidhyaeekaran ^ (1975) a^d Bil^ami et (1*979) in

rieS' Beeds du© to SalmiatlioBBoritta infectiono MoCombQ- and

Winatead (1964) reported fluctuations in protein content witli

increased levels at tlie later stages aftei? Infection. 2his

was E©p2?esented as the Bvm total of protein f2?oia the seed

and fimgal ayeeliu©. Yidhyasekaran and Durairaj (1971)

reported a sliglit isicsoase in tlio protein eontont due to tlie

infection of Xanthomoims citri in citsjue fmita^ Cherry

et (1974) pointed out tliat in peanuts infected with

AsBeg^illtig Tiarasiticus> with fungus tissne included, the

protein content decreased for Hfro days and increased

thereafter.. However, reduction in protein content of Urd

seeds and Arhar seeds due to fungal infection was also

reported "by cTaiaal'uddin et al.» (1977) s-nd Sinlia. ^l. (197©)^

respectively.

A comparatively greater utilisation of non-^protein

carbon sotireeg with respect to proteins by fmgi haB been

reported (Alemnder, 1977)* The trend to increase the

percentage of protein, eventhoti^ not significant, may be

due to the utilisation of non^protein carbon source by the

fungi, leading to an increase in the percentage of protein
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(Philip, 1978), The free asiino acids in tlie seeds are

-repdrted -to "b© botli in'protein a»d aoB-protein foisa (Bewly •

and Black#' 1978),, fhe stiadiee on the chasiges of protein

dui?isig different periods of storage -^jere not attempted ia

the present investigation,,

As the etareli and otlier polsrmceliaridG constituents of

the.grain are assimilated, the proteins as?© also eloT-xly

degraded under the izifluenc© of proteoljrtie ©nssnaeg and

pro-^ide nitrogen for the synthesis of fyagal protoplasm.

A pa3?t of the seed pi?otein zaay then be convested to fangal

protein without affecting th© total p2?otein content of the

seed, which is infected by the pamsitie As the

fungal aseiiBilation is taling place,; the .G s H mtio of the

seed (host) is getting narrower di,ie to loss of pa2?t of

carhon a,s OOg, resulting in a alight increase in the nitrogen

content of seed (Alemnder, 1977),

iii. Changes in Amino acids.

®h© total free amino acid content was foimd to "be

reduced significantly due to micyo'bial infection after

45 days (Pig. 4). SJhe juaxim^im reduction ohsenred to be

due to infection by B, oryaae (Table 13). ITidhyasekamn

et al* (1975) also reported decrease in total amino aold
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eonteat due to ogyaae Infeatioa in a^loe aeeds. lafliieaef

of t'm ^al?iet.i0S also sigaiflcaa-felj eirMasit as tSi©

mriety Fa"^-siisa i?eoo»^ed tlie liigliest ani tli© lowiat

total fr@e aaia© •acid eesteat# Gijirioii'Sl^j t^e iafectioa %

B« Qs?ygg© on MjQ, .©©©ds saiaaea tk© msiiatiis jj^'dixetioa ia

mtm aeld eonteRt^^ Psssad ll QtO)*, Selskawat and

Kothari Cl9?f),t Silgs^Bl et al. i%919) anS'Saiaatoss' C19S§}

/3t _, Imv© also ^eeoj?ded sliailar sesiilts.. fh© s?easoa for t&e

deolis© in amiao aeid conteat was ttiotight to B© €me to the

ready mtilisation of the amin© a,€^id feaetios -tireeent ia tlia
, Its

host seed by tlie pathogen sjnthesisiag o'^ protein

• (ReiseaQg ©t 1970. ani Biig®M ei,a|,«8 i919)* It was

ale© tJiou^kt that, atl©a0t a ©a»t of-t'iie aniao aoide senred

ae oarboii sowc© aftes? deasinatioa ftiagi (Sharma and

i9?5 aiid Bilgrami et al#? 19T9) .

fhe ^-esalts ©f protein analysis showed m. sigmifieant

ch.atig© in 'the infected 'seeds, though tliere was a slight

iiiGi!eas© aftor 45 da^rs,. Tke delay iii. psoteia ^yntliesie of

'fungal infected ee^ds of mnj e^ops was suggested to dn©

to til© sMdes s?©diaoti6n in tk© aMao aoid ipool' (lariaatt

1970)., Eapid ageiag o.f pea seMs infected witli trngaBp on

storage i?esultiag ia' geMiaa,tioa faiiare or delayed geriaina-

tioa,- is att2?iliii%ed Tsy thea to Hany "bio-olaeiaioal ^d

Ijhysiological clianges like a slower iaer©ase ia. oxy.gen
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uptaS:©#- a la proteia sjiitkegiag, smllea? AfF ©ad amimQ

aeid pool in eiabrypalc axis- et.e # SSi# amineaeii coat©at ©f

HhQ iafeoteii seed© aay also iraEy ddnsldembij depending ozi •

tlie |5@a?ioa 0f stooge, typ© of fiiiigtts mi. typ© ©f aaiao aeid#

CItlj©!? tliaa ma oBseirs'atioa 011, elaaag© 4a til®! total amiao aold

Gonit&iBt, no attampt© were mi© to etufiy i>eri©die''©^

ohaag:©©. in sepa^stea as well as Mwid form.

•Bffeet ©f 3©efi treatment Gli@»i©al©. in Ooiityollliig'I»f©etios»

•^-*' ^ iritro Studio®.

'a#. Effeet oa Gesaiaatlon..,

Momm'Q in g©©& gesiaiaatioji- ife-s reooMed in. all eases-'

•tti© to seei t2?ea.tffi0Bt 'bj all tJi© eli^Meals iriSt "beaoiiylp- ,

-earbeadaMmf ea2?l30^is aati mmcosels C$able 14)« BiiaA ?i^

@t .al* Ci970) ©bsenrea i»eseased gersiinatioii for Ifeeehslem •

omm& infecsted rleS' eeefig @a 'l2?e.a'liaeat wltb bealate aad'

iaasioQ:0el3* 0s@!| tseatis^nt witk m^bozin ms also :^epoi?tea t©

inorease tl© ge2?iBiaatio.a' of trkaat seeds ,Ci©e© aM SaKena#,

1971 and Tj&glt 1972). Bills aad Pa-scMl (1979) reported

that ,sy@tejaif fmgielde.s oa apj^ll^tion-tto seeis penetmt-ed

t&e seed coat and embryo of pea seeis.sni aotefi airsetly on

t!ie iiifeetiiig pathogfsn present ©a '^Iwattl©'and 2?afilcal

reeialtliig in ©nliaa^at ge.Kmisiati-oii. . •In tli© present sti?4^
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als© the effect of all t&e fmsigioide© in ia©2?easing tiie

gemination of Ittfeeted segds Mb wldost,- "but' tlws© was

no relatlY^e meslt for t'lie tli^e© esrsteaiiG fiiiigiei4©$ ovea?

Eianeogsl), th® dltMooaste-aat® fapglelis#

"b:-* .Bffeet- on Ino..eali«a Reoorewj*.

Stmdi©g ©n m-veelBi. sigBiflGant

2?eductloa in tMe laoetaliis, dm©' to se©i. 'fesatmeat... Sfe,ii0ose1j

i?ecoM©i iBaslmia uedii^tlom 14)» imoiig tii© ©ffect- 'Of

diff0»a.-fc ftingal ieolated,, 1* rndtirlefeii and B,- erysae ts?eafet

seeds. recos?aea isialmiiia r#cc}-^si?y/Smgge@tlag'a "foat'fee^ ^eepoase •

to s©e€ treatseat (fsMe 8iiaila®l3r among the-imsletios

•t2?le4>. aM- Jays ©eeds s!i©i?ed better ^'eepoase •With

less ijiomlum (Tahl^ t6)».. ' • '

.Studies on t&e liitomctlon "effeet Qf fimgicMes- ©a

Itioeuliia mQOV0:^y mvmlei .the effeo-fel-^eBesli. &f all the

ftaagieide ririedp 30mm^X., m^hoMn aai aandoseb ^eoQi?ie4

sligfe.t fuiigal_ rBQoferj whilB -QashBuda^im seoorAed liigii©a?

ImGulum :^eQQYexy of A.«. A$. mdiflclsil. and S«; ors-gae

(fable" IS)., On a mi?i@tai eoi^asisdii ^so eaThendasim •

mQorded'hl0im' Immlumj^eeo'wes^ 6ii all tlie tliir©® moieties •

vis. ond Mya (Table 't'9}$, wMlO ffilaiauia

inoeultiia -reeOTery fias aotl-oM fS2f Jaya. -fisedd lafeGted

k* ^^dtfloteii C&l)ie 2d)'» ,
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Qs Bffeot on toat BM& iezigtb*

• Bee,<l t^eatm^at ifitls fwigieMes liad ©i^lfieaat liiflmene©

on t&a eloa^tiOH @f ps?iBa2?^. »©ot .and ghost.;. Imiag tli© fiiagi-'

diS^a- saae©g©fe- aaS besoiajrl piecsdii^eed' msimaia eioagation ot-mm't

m& shoot respeetiir^ljr (taMe i^)*- , '

fttagal. iafeeti0a ale# tiai infltience. on 2?odt and sliopt

S©efts- iafeoted S#, aaft, oagrme afte:^

seed tseatment- mmw^Qd. maxlmm soot sad' slioot ^leagtli

raspeetiwlS'''Cfefele i3)*

Tasl.eties &Xb0 , ilmong ttie -^agletiee .^yatki •

.psjodweed msEirniii 3?©ot 3.eagt!i wliii.©' Paviahap B9ooj?ded sasimma'

sMot'leagtla (5?a1jM 16j>,

iBtferaetioa e^fso'ta'were'also-sigalfleant*• l^acoael) '

ms'tlie l5@s-b ia ©nimaeiag ttie 3?©0l5 lesgtli'of seefs iafeotei

with -sll- tke te'et ftmgi "1«. .©^g-aae.^. A#/ flatiiB* .A^-padiiriekii

'1,«' o^:ygae Isable 21)^. saiaeosel) p»4uc©4 b.©i3t©^
reisalts oa ira2?ietal compas-isoas als© CfaBi©;'22).« fo^ •J'yotM

and Jays it psoveft feest, aad sieAs infeeted wi'tli-

i- aftea? seed tseatmeat ^ecosded EsxiiamSi rcjot -leisl^

(faM© 23), •

In t'he eaae ©t slioot leiigtli also tiie iatemetioa

effects we:^© signifleant, But iio speelfieity -^0 aoted'
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(Table 24) on varietal comparisons# Benoisyl gave

shoot length for Pavisham and Jaya, while for «3yothi,

sancoseb ms the best (Sable 25)* Similarly Pavishais

infected with orvaae recorded the T7jn.-s;itaMffii shoot length

in Seedlings (Sable 26)»

3jicrsased shoot length ^•as noticed ia aeeds on treatment

^ith be'noayl sxid Gai?boi£ia«. Tyas (1994) suggested that seed •

'treatment with benoiayl provided aa. initial source of active

component for the systeteic movement into the first fetf

leaves of the developing seedlings® Garb.osrin also shoxfed

aimilar results, Sarbosiraides in soiie coftditione appeared

to be directly beneficial to plants. SchElini:? and Clark (1970)

have claimed that osathiins showed unique growth stimulation

properties ^irhen applied either td seed, soil or foliage«.

!riie rsBults obtained in the present studjr with -seed treatment

agrees with their results*

d* Effect on Root aaid Sioot Hot,

All the fungicides were found to be effective in

reducing root and shoot rot to the minimum« But benomyl

ts^eataent ms found, to be Quferior (Sable 14)4 Benoayl was

reported to- be effective in jcontrolling root rot and damping

off of crops like tomto, garden peas, etc. Seed treatment
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with maoozeb a^iiis.t Bgealiaiara S|>p# om Bairleyt' aa€

oats ie alsd reported (IJMm fl» ©t ^-#-9. S-9T0- sad f9t4-.).

B» 0iili;u2?e ;®£pe2?iiaea1jg,* . • ' . '

flie post eii02?geji©© mortality of gesrMaateA seedlings

eftes, ti?asi@f#r to the soil tfas fomad 'tp "bo coasltemMy

•E^dtieed to- the 'seed, t^^atsent with all tiae.ftmgiaMes#

Hes®, flie •effeeta #f all faagieldes testeS- w«3ri allfce

QYonthmgh. earbeaSasis was -eligMlr sw.f©si$s oires? ©t!is»s

(fable 51)^ , . .'

flie seeillng -wtgrnw aftei? '30 daye as indieatet by tlae

seedling lieiglit sM fresh wm& fomi to be sigaifieaatlj

iafltieaeea bjr fimgieliel trestmeat. fli©- effects of all tk©

funfieiies mm siBiiiar«. • Ss^dlisf litlglit and weig&t #©1?©

iii02jeaset (ffiaMe 34i 56)#. Ae fm m tlie prnfeTmo'^

for fimgleidal tBSsJiieat© eoao©rasd, ♦Jyotiii 2»edQ^fi0d

.mmSMm seedling- feelgjit sijt weight a^iast easMsia t^mtseat

(fable 35, 57)., Betailsi studies aft©2? fo days were

atteiiptefl,.
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Seveml fungi mexe isolated fs^om the seeds of

twelve varieties of cultivars of 2?ic# collected feoia

differeiat localities of Eirttanadu, tlte' mjos rice, growing

traet of Kerala* SUngi were eaeonntered esternallsj- as well

'as intormily* imoag t!ie extemally seed 'borxie ftingi,

ABT)e3?c^illu8 a.avaB wbb the most comon witli its oceurrenee

on niiie irarieties followed by Bi-polagis orysae and Curvalaria

1mmta« Other fungi included ISiigomts etQlQai-f©3?:^ •Oliaetosdiia

g£acilG» Syaoe-plislaatajum raeemoBim* aasai?iim memiliforme^i

fgiohoderaa Yirde. gagQcladiiiB qtsvz&,<&. iBToergillus niffea^#"

Alternagia mdwickii., g-QBarima CTcimineaxum. girieulagia

og.ygae. A, fuiaimtttig. A» qiiadgilineatuB« ITi^roa'pora orygae

and Penicillimn spp^

The geriBinatioa capacity was not found to "be altered

due to seed iiioealation ^rith predomii?a3it fungi vis. A, flavus.'

A* PO'd^^TicMi,, B, Qg^'sae, G.- limata and S«, orygae.* Rottiag

of the root and eho©t were noticed due to the application of

iaoeul\?.iB on the seeds. Varietal differeaoe me also proaineiit.

Seeds of tavisshaia iaociJlated with B. omme and Jhothi with

recorded loasimuia and isinimma root rot respectively.

In the case of shoot 3:ot raasiaiain damage was caused hj

k* T)adwicfcii. Among the varieties ICarthite showed mximni!

shoot rot. , • r
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Hoot and slioot length also fomad to be reduced due

to Infeetion by all the fwngi tested. Aiaong th© va2?ieties

Kartlaika recorded raiaima slioot length

The ciiltra?e filtrate of th# above fungi (30 days old)

also ©xosrted considei^ble influence on the ^eSiaiimtioil Of seeds,

G-eriaination capacity of the seeds wae reduced* Imong the

varieties Jyothi recorded maximaii uediictioa ia ge2?min8.tion. $he

ciiltto^e filtrates also inhibited root initiation in emerging

seedlings. Ifexiiaum iiihibition tms observed in the mriety

Pavisham. ®he cultiire filtrates also reduced root and shoot-

elongation. She coEibinatioii of Pavisl^ with A, flaygg

recorded rainiEEim root lengthy ' Similarly Skrthilca with culture

filtrate of 3. ory/gae recorded EiaimuEi shoot length,

.Bio-»GheiBical changes ^fere also observed ia infected seeds

after 45 days of storage. • Starch and total free amino acid

content of the infected seeds •^fere reduced while protein, re

mained unchanged» Among the varieties Jaya recorded maximum

reduction in starch. Similarly Jaya inoculated with B. orygae

reeorded the Fazimum reduotion in total f3?e© aiaiao acids..

fungioidal treatment with syste'aio fungicides like

benomyl, carbendaEira, carboxis, and the dithio earbamate fungi

cide, mancoaeb at 0.3 per ceat oonoeatmtion tfas found to be

effective in improving the germination of artifiOially infected
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seeds» Gonsiderable reduction in the quantity of InoculinE

in the germinated se<9dliKgs ms after sewen days,

fhe root and shoot length of rice seedlings also found

to iBoreas© with seed treatment* Among the fusgteidee^

jsanaoseh and feenomyl produced Esaxiraiim elongation o.f 2?oot aild

^oot respeotively, Varietal rosponse was also noticed.

Jyothi recorded mxlmm root losgth while Pavisham recorded,

the maximim shoot length# 5!h;© root and shoot rot normally

asaociated with infected seeda were found to be reduced due to

fiingicidal treatments* Benon^l was. found to bo superior In

"both cases. Hoot, rot xmB eigoificaatiy iiifltieaced lay the.

type of iaoculatlon..

Studies in pot culture escperimeat revealed a reduction in

the post eiaergenoe mortality of seedlingaj, raised from seeds

treated with the ahow fangicides*. Aaoag the fungicides
\

carbeadas.lra recorded'the least seedling mortality eTenthough

ail the' fmigiGides were effeotiy©, She seedling vigour #as

also found to be increased. $he height and weight of the

seedling were improvM. All the fungicides were effective in

increasing the seedling vigour l)ut Eiancose^ proved to be

slightly superior. Among the varieties Jyothi recorded

Easiratiii height and •^-reight on tresitmeat ¥ith carbosiin.
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C0fiP031:1}I0I OF GZAIEK (DOX) AGAR

. SiicroB© • 20.00 g
, Bodhm Mtrate (ifa 2*Q0 g

Potaeeslma dihyarogen phos-olmte .
(K Hg VQ^y ®

fegnesitua sulphate. (% SO^.,tHgd) 0^50 g
Potassiiaa eliio^ide (E Ol| / o.50 g
Ferajous eulphat© (F© SO^.^HgO) o*01 g
Agar • ^ • 20.,00 ^
Bistilled tOOO jal

3?fo© weaim t-iae st#'rlll8#<S Ijy emtoolavijig at 15 lb
p3?essij:ee for 30. miniates.

Soure©; Plaat Pathologist *0 Pocket Book, 2iid S^ltion,
Cosmonwoalth %'cologioal Iastit"ate« Iioadon,
pp.394. •

kmEimm ii

IU5?1I!PI0ML SfASUB OF TBTiMYMI UPMFD SOIL

fotal s • 0.013^

Sotal P 0.014^^
Total K 0M3^

Soiirc©! Depactaent of A^onos^, Oollege of Agriculteirep
Ysllayaid,



EB-BmBIi III

Analyeis of variance $al)i©

(Effect of fangl on germinatioii of 2?ioe seeds)

Source B.S> Sf:, M.S.

A. 1062,75 5' 354.25 7*82*

B , . 3oo.m 5 . . 60»OO U32

A z B 843.56 15 56.23 1.24

Ersos . :.1:fiSS.09 24 45^25- .;

$Gt©tl 47

•A ='Ts:irietj ^ Slgoiticant at 5^ level.
B s= iBomlum

' - • APEBHDIX ,'M.
AnalgTBte ©f variamoe fsBl©

(Iffeet Gf fimgi on per cent s?oot rot of rice seedliagB)

Souro© S-.,S, Bf, K.S. ?

A 59 ..9-6 3' . . 19»,9S 74.25

B 15125.38 5 30.25.07 t1j.87*

A S B ' 16T6,:90 15 til,79 . 4.20*

Srxjos 637*37 24 26.56

fotal 47

A^ Yarietj ^ SigniflGsnt at 5^ level
B .= InoGttl^^^s



*^5-

• AfBSIfBIX y

Analysis of variance 2al)le

(Effect of fungi oa per cent slioot rot of rio© seedlings)

Source -• s.s. Df. m,.s. P,

A 1424.61 3 474*87 19.02^

B 8030,15 5 1606.02 64.34^
A s B 1099.12 15 • 73.27 2,,93*-

Error 599.06 24 24^.96
Total 47

A 5=

B =:

Tariety

Inocalum
* S-; {^lificant at 3f^ level.

-

AppEiBn:. Ti

Aiialy.^is of variance Table

(Effect of inoculum on the priiaary root iengtli •
of 0m©rg.ing ric0 seedliBga/

Source S,S, Bf, ' S»S • F, .

A • 8.48 3, 2.82 0.65

B 109.23 5 21.85 5-03^

A a: B 53.66 W 3«57 0.82

Irror • 104.16 24 4.54

$otal 47

A e

B SS

Tariety

Inocnluffi
^ Significant at 5^ level. •



•4~

-¥ii

Analysis of mrianc© SabX©

(Bffect of aJigculTifii on slioot len^li of
emesgixig ri£3© aeedliiiga)^'

sou2?ce , S,S. Sf, E..S.

A iOM 3' . 3«58 12.69^

B f90i 3 • 5.-.e6 t3.6B*

A s B 7,68 15 0.51 1 .81

IfeEfOI? 6.77 24 0.28

Total . 47

A «

B «

¥ari©ty

Xnoeiiliim
^ Signtfloant at f levels'

\ APPBNBIX. mi

" Analysis of tariance fable-

(Effedt of Giilimi?© flltsate on ^tae seed geriBi]:^tlon)

Source s.a. Df. s.s. F.

321 Si 3 107.1^ 5,65#

B 171.06 5 I34.-21- 7.08^

A s: B 642.5$ 15 42.83 2.26

454.81 24 18.95

$otal 47

A, a

B «

Yariety

Inociilm
* Sl^ificant at 5^ level



APPMDIX IK

Ma^lysis of variance Sable

(Effect of eiilture filtrate on root initiation)

Source S.S. Bf/ F.

A 1528.84 5 509.61 15.94*
B 17645.20 5 , 5529*04 401.43*

A s B 4820.02 15 321.33 36.55^
Error 210.98 24 8.79

Total,, 47

A «

B «

Yarietjr

Inoculum
^ Significant at 5^' le'vel.

^ . APPBIBIX X

• . Analysis' of fasiiaiic© Ta1)l6

(Effeet of eulture filt??ate on psimarF root
eloiigatioii of emerging rice seedliags)

Sonree s.s, Bf. M.S. P.

A 3il5 3 1i05 t.11

B' 176.44 3 • 55»28 37.38*

A 2S B 41 ^57 15 2.77 2.94*

Error 22.65 24 0.94

2otal 47

A «

B =5

Variety

Inoci?l,iua.
* Sigaifioant at 55^ level.
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JgPEHBIX XI-

Analysis of va^ianee (Jiable •,

(Bffeet ,of culte2?G filtrates on mean shoot length
of emerging rioe seedlings)

Soure© S.S, Bf:.. M.S.
•

A 11.68 3 3,89 20.76*

B 44.70 5 8.94 ' 41.66* •
A s: B 10.27 15 0.68 5.S5*
Eis.Qr. • 4.50 . . 24 . D.I8

®ota,l 47

A ~ Variety

B a Inocultia
* Signifioant at level.

ABPSIIDIX XII" ...

Mm3LjB±k Of ir^isno© $able

(Effect of fun^l inocxilation on. stascli contoat
of 3?ice SQQdB)

Source S.S. Bf,. M^S,. •F.

A 1357.46 '5' , 452,48 123*8S*

"B . 2949.25 4 737.31 201.83*

A s B 1078.50 12 89.87 24.60*

73.06 20 3^65

Sotal 59
.

A — Variety

B = Inoctaltua
* Si^ificant at 5^ level.
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' APBEISII XIII

Asialysio of variane© table '

(Effect of ftangal inoeulatioa on the protein content
of r±G© seeds)

Source s.s.. m. M.S>.

A 0.25 5 0#07 0,06
B 2.24 4 , 0.56 0,48

A X B 7-08, 12 0,59 0.51

Error 22.99 20 1^.15

fotal 59 -

A c! Variety

B == IiioGulum
^ Si^aificant at 5f« level»

APFRTOXX -Xiy
• • -o

Aaalsrsis of irasianoe •2abl@

(Effect of infection on the'tatsl free amiad
aoid content of rice soedo)

Source s.s, Df, M.S. • F.

A • t4649.31 3 4S83,iO ^ 110,02^^

B 955.50 • 4 2559*75 52.72*

A s: B 3864,90 • 12 _ 322,07 7,25#

:&ror 956.50 20 47.81

Sotal 39 •

A - ?a.ri©ty

B = laoculuK
* Sigaificazit at 5?^ level .



AP-PBIBIX XV

Analysis of variance 'Sable

(Effect of seed treatmsat ftmgieides on germination
of infected seeds

Sounoe S,S, ^ Bf. M.S. - f.

A 66.62 2 , , 33.3i o:.39
B • 3- 9t.02 . 1.07
a !24U62 • 4 310.40 3,64# ;

A s S 1204.68 6 200.78 ••2.3'6»
B 3£ 0 650.93. 1.2 5-2,57 0.61

A X 0 424,12 8 33.01 0.62

A z 3 s G 647,37 • 24 26,77 Q>-3.1
Brror 5102.93 . 60 85*04'
Sotal 119 .

A =s Tarietj B laoeislma 0 t=s Fizngtotd&
*Sig2iificant- a.t 5^ level*

: AggMPIX Xfl •
.toalysls of Tmrianee $a'bl6

(Effect• of seed treatmsnt olieiBlcals iaa inocul-oia
reoov&ry fsoa iafected seeds)

Source . • F.

.A 446*69 2 223-.34 7.08*

B 553,73 ' 3 184.57 5.85*
e 18998,76 4 4749•68 150.66*

A E B 491,50 6 ,81.88. 2,59^
B ^ 0 1368.38 12 114.03 3.61^
A a: G 1337.93 8 167.24 5.30^

AxBxG . 1463.78 . . 24 60.99 1.93*
EK2?or 1891.50 60 31

fotal ' 119'
A =s Variety

*

B S3. Inoaultsffi S »

Significant at 3^ level.

Fungicide



MmMDiT mz '

Analysis of variance fable

(Effect of seed treatment chemicals on root length
of seedlisgs)

Source s.s,. m. - H.-S* F,

A 13.81 2 6».90 , 71 t08'^

B 32.12 5, 10.70 110.17*

0 9836 4 24^59 252.99^

A 12.85 6 2.14 22.05^

3 X C . 13.S2 12 1.50

Am G . 32.12 8. 4.09 42.08^

AkBxO 70.39 '24 - • 2.95 30.17#

Eraroi? . , 5.85 60 9.72

fotai 119

. A =s fariety 3. 5= IriOetilum: C a Fungicide
* Signifioaat a,t 5f=> lereX.

' mmfBix mix •

. • .Analysis of mrianee Talale

(Effect of 'seed treatiseiit cliemiesls on shoot lengtl^
of seedliBgs)

Source S.S. - Pf. -•ms. •

A 11,25 2 5.61 125.18*

E 8.10 3 2.70 60.19*

0 4S*06 4 12,01 267

1 X B 8.92 6 1,48 33,t5#

B X 0' 5.70 12 0,47 -10.60^

A s 0 7,00 8 0.87 19.i50*

A % B s C 20.49 24 . 0,8$«- 19.02*

E3?ror ,2,69 60 , 4.48

Sotal 119

A = Variety B s? Isoculim 0 = .Fiaaigicide

•* Significant at 3f» lewl^



APPMDtK XIX

Analysis,,Of variaiice TaM©

(Effect of seed treatmeftt elaensicais on root of
seedlings)

SoixrcQ s.s. Df. M.S. 3?.

A 37 *71 2 18,25 0,52

B 789,98 3 2634 32. 7,27^

G 1714732 4 4286.88 118.45^

A X B 2292*95 6- 382*15 10*55*

B X C 1152*84 12 96,07 2.6,5*

A s G 1434.10 8 179-26 4*95^
A s B s: e 3525.86 24 146.91 4*05*

Esror 2171,3s 60 36.18

Sotal 119

A ss Variety B - Inoculum G « Fuagicid©

Significant at 5^ level.

APPEIDIX- XX

AnalysiB of variance Sable

(Effect of seed tsjoatmeiit qlieiaicais on sHoot rot
of seedlings)

Source S.S. Df* H*S*
-

A 112.58 2 56.29 1.42

B 238.75 3 79.58 2.01

c - 19913.57 4 2978.39 75*39*

A X B 843.01 6 140.50

B K a 351.S4 12 :29*32 0.74

A X 0 539,57 8 67.44 1.70

A K 3 K 0 1732*93 24 72.20 1 .82

Error '2370.15 60 39.50

Total 119

A s: Va2?iety B =3 InoculTna G

•'^Significant at 5?^ lev(3l.

Fungicide



APPEmi XXI.

Analysis of mrlanGe ^Pable

(Effect of seed treatment elie^aieaXs on ijost emer
gence of seedlings)"'

Source S.So - Sf. M.S. • ; F,

A 94.62 2 47.31 0.52
B 52.75 3 17.57 0.19
G 9718.69 4 2429.67 26.91^
A X B 631.38 6 lbs.23 1.16
B ^ C 388.95 12 32.41 0.35
A 2 C 539.87 8 • 67.48 0.74
A X B X 0 1386,97 24 / 57*79 0.64
Error 5416.31 60 90.27
Total 119 '

A » ?arietj'' B- s= taociiLiim 'c = Fungicide
. *• Si^ificaat at 3% level

APFBHBIX mi.

Analysis of •variance Sable

(Effect of .seed treatment oh^raioals oh seedlitig
height)

Source S.S. Bf.- 1..S. . ?.•

A 1049.45 2 524.72 45.07*
B 52.84 3 17.61 1.51
G 1823.97 4 455.99 37.16*

A X B' 177,79 6 29.63 2.54

B s: G 592.15 ,12 49 #34 •4.23*

A s G 427«72 8 53.46 4.59*
A X 'B. X C 1183.09 24 , 49.29 4.23*
Error 698.53 60 11.64
Total 119

A = Variety B « InoGiiltoa C w Fungicide

* Sigaifieaat at 55^ le^^el*



>-

TKiii

Analysis of Trariance SaTsle

(Effect of seed treatment elieiaicals oa seedliag

Source S.S. Bf. M.S. P.

1 180442.50 2 90221,25 49,55#

B 11179.00 • 3 5726.33 2.04

0^ 337955,50 4, 844^3.88 46.40*

A. s B 73235.50 6 12205.58 6.70*

B's e 118568.00 12 9880.66 5.42*

A 2 C 69925*00 8 8740.62 4.80*

A X B s e 145358.50 24 6055.77 3.32*

2rro2? 109245.50 60 1820^75

Total 119
V

A = Variety

B = InoQ-altjis

G =3 Fungicide
^Significant at 5f^ level.

\
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Seiresal, fuagi wei?e isolated f:e©® t&e'seeds of twelve

•m2?iati,0s/ctilti"m2rs of T±oe eolleoted fepia diffesjent iBGalltie®

of Ea.ttajiadUjh "the aajor ^Ice gmxflng tmetf of ..Fuiigi

were eEoomjitered ©steajg^ly as well as iatesnallF# Am&ng th©

estesmllsr ^©ed bom© fusgti Aaper^llme flamag ms tti© •

most eomon witii it© oootrnsenm en mine •trsrl.©ti©s followed

by Bj-polaKls oryzae ,ai3-d ^.smalaagia liasaata. . ©tSier fiiagi
'S ' '

iaelitded Ehisomts s|oloBifgri Ohaetomima ggaeile^

gyaeephala^tmin .MStSi^S*- aonilif.QaMe^, ggjcliodegm

SJsSi^* SardcladitiB lg?DQ.i?gllltta aiiiS# _ia.t©rnai?ia

mdwiekii. gusariua ^^amineaifdai* ga.3?iciilai?ia

SHSSSESMi k* Qi^dgiliaeatiag« lligs^ospoga ory^ae ajid

PQaloilliaia Sfp^

Isoiig the irai^ietles tias fotimd t© hai?boijr the

mssliawiB fimgal i>opi3iatioii*

X.' 51ae germiaatids-pei?-eentag© xfaS; mot foiand to fee affected

due to seed inooulation witH tlia parsdomlmnt fungi-irissd •

A. flaviiSi 4» t?ad^i,ckli«. J..-, •.Qry^a,^ £»• Imata and. §♦ pgygaQ.^

•fhe abOY© imooalum wliea. aptslied •oa. tlie s^ed caused

.Bigaifieant rotting Qf the -SQOt and slidot -m eompased to th©

c0mtrol after ©©Yea days<i Soot 3?Qt _was- iHasiaian with B* ..ogs^gjae.

inoculated treatmsat f«lio®r©d "by A. T>aawlal£li and 1-^ iflatrgs»-



a?reats3eat with S, og-y-ga© i?@.GOfae^ mlaiisam Yarietal

diffe3?0jaG6 was also pxroaifiexit* S©eds. of Javlsliaii liiOGUlated"

^3-th Qg/gae aiid ^yothi wltli 'tlmt of B, ^i?ygiM ®eeoMed

Kascliaum and ffiiaifflum ^ottiiig reepoetit'^ly. tii© ease

sboot rot, maxiimm damge m& caiaa^d -by A* mQwlokli and- -

amosg the mristies, Ia3?titika fia^st i» iadmoing .©hoot

rot»

Seeds isioctalated 'on- geyiaiiiatioii also sliQwed

dscreased 3?©dt aad sStoot lea^ii.- treated s©e"4s

recortet MniBtxia 2?oot aad sMeot l©Bgtli eireiii.tliQ'agli it mm ©m.

par wltfe. ©tlier fmgl tEied. Tarietie© differed si^ifleaatly

in shoot elongation aad I&ctMfea'2?ecora.ei ffiiniiaus slioQt lengtht

fhe eultua:©. filtrates of the atjove f^gi also exearted

considerable influenoe gb' 't&0 gemination of seede* Oeemiim-.

tion eapaeitjr waa redtjeed .©a tseatmeat witli 50 days old

cultu3?e filtrates is all eas^s. %%sietal tifferea^e' was

also noted ^ ^Jyotlii aj^cord^d mxtmm. gesuiiiation failure ^

She 2?oot iBitiatioa of tlie emesgiiig seedling ttas alao

foimd to be ialiiMted by the eultu^© filtrates of A, flasai*

l.iaaata and A,, ladwioMi, T&e variety ^avisliaffi secprded

iiia2£iiiii3a inhibitiOB.'*

Root and siiool} elon^tioa -srose also sjeduced by all tlae

culture filtrates* ®ie c^smfeiaatiost .of Saifl^mia with 4. £lE2SS



r©eord#d ffiiiiiitium root length* Siiailarl^r tiat© Gomblmtiosi

of Karthilca with tk© oulttti?® filtrat© of S. 62?srsae recorded

Eiiiiiraafii giioot length«

• Bioehesioal slmiiges wezr® also- CQna^leiieus in infectad.

aoede aftas? 45 <iaySi, fke staj?cli mntmt ms foimd to be

redmC'^, , Brat Mnitaiam sreSiaotioa ms "Noticed with^S* ori^sa©

infected seeds. Mong tfee ij^ieties Jajra secoMed ma^Kiiaizffi

redaction# ;

ffce p.roteis contest of tli© seeid ma aof tomd to tjo

affected e^entlioiigh th© total mi.m .aelds mm ^redttc-ed

siiplflcantlsrr ' Motig t!i© treatments •Caja inooolated ¥ith'

rieoEded mzrimija ^ediietisB la- total ^ree aaiiao

aoldi

Seads .inoctilsted with t!i© Qomion patfeogeasj aft©2?

days of ©torag©#. on treatment witk fungioides tIs* t

••banomyl»''e-arl5Giidasl% :ea^bd»i» and mnmmh at Q»5 P®^ oeat

recorded improtred g^saiBatioa iii ail, cases# But it was

timt a©itfe©^ tii© in^eulus mi? th# Taeletles liad any

effect in improving seed g-ermiiiatio^*

Stmdies on imoei^luia 3?@cove2?j -fsjom t^e above treated

eeeds" 2?(S'̂ eal©d sipiifioast. redUGtioH^ ia tha q.maatit3r of

inoeiiliua after seiren fiays, ffenoosola recorded iBa,:^ssua



reduetlon' in iaoeulm©#- 1110% tli© fmgal isoiatea teisd

"padwiekii aa4 B# 'Ogyga© treated see^ie i?0eo2?ied •ainiiaum

inQonlti® reeOTes?^* • Slmil.arij''• among tli©

and sbgrnQ^ bettei?'s?espoiise -with -lessee qiiaatlt;^ of

reoofJSEed laocttliiao^. Wltd.mm inoeulma ms 2?eesMed for

Jaya seeds lufeetei .trltli 4* ^mii?±cKii«

ill© root and sftoot ieiigtli ©f rice sestlings were foimd.

to he coasiiomfelj'iacseased; 4.ue %q see4 treatments Aaong tfee

fmgieicles macosel), ^eaoii^l •p:eod«.eed 'maxiaaia elongaijloii ot

soot and shoot TOspeotiTelf# InfItieae© "of' iaootiliaa was alsO' ^

sigiiifieaat,*; Seeig îaf^eted ¥lt& 8^ aad B. ogygae

sfeGorted msisasiB eost: end elioist eloiigatioii after seed treat-

meat. TaKietal-•response \mB also cosispieitous, ' Jyotiil and

IPavigMaa'2?eeo^©d .msiiatiia root and.skoot leagtlj reapeetiireis','

fh© root and shoot rot ai^ssally associated with lafeoteA

s©©ds'wei?e also fomd to be i?eay,e©4 by all/fimgieides. Bitt

•beaonyl .tias'fomd to be s'upsrio:^ •ia botla. cases,.

R̂oot 320t .wee slgaifiaajatly i-sfliaenoea hj tlie type of liioculus,

Seeis iafested ifitli -saiwiGkii. respoadeS podrlsr to seed

treatsseat, aad psoduoed tm-iciiav-m rottifig as oompassd to othes?

iaoeiilm® ia eoatrolling root-iFof xfliil© tiie'type of Xmm'lum- -

&ad no -effect on .siioot rot#- Tarietai. response to fmiigicldes .•

in oontKOlling root and .alioot rot tfas also not pajoiaiaeiit»"
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Poet emergence aortality of seedlings raised f3?pa seeds

treated with the above fimgieides we3?@ foimd to be aredticed

•after 50 days of tm»aplantation iji.-cialtTisce pots,- toosig tliQ

fmnglcldes earbeiidasim reooigded tfee least seedlisag mortality

©ventiaou^ fil-i- tlie 'faiigieidee were effective# fhe seedllBg

vigo^aa? as/^©presented by liei^t'and iftight ms .kiso itto:e.^s^»-

seedling height WS0 observed for treatmeat with

maacoaeb eventhoti^ all the other fnagibides wes& also

' effeotive-ii fariet^ diff©i?eiiee-ms also sigriificant, Jfothi

recorded msisrum seedling height and I'aviaham reoorded the

BiBimma'* ®he seedliag. height ms- mmlmm for the, comhisiatioa

of carbosia with A*

The seedling weight was also iSLcreaeed due to the.

adtlon of all. "fimgloides^ toeoseb treated "'.seeds recorded

-the m^itmm seedling weight ^d among the varieties Jyothi

recorded the siasiiMii seedling tfeight* ,

, /•
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