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INTRODUCTION



INBIOHJCSIOH

Shaath ro t of rics was f i r s t  described by Sawada (1922) 

fraa 3?oa*aosa and the causal fungue was naaofl Acroeyllndrlua 

arvnoQ. This disease was considered to ho a ninor disease 

end Gas now gained mch importance in recant year® in many 

ports of the world Including India. Chon (1957) reported 

5 - 2 0  per cant Senega, and i t  cay ocsaatimes he as much as 

C5 a or cant in Soiwon.

Ifco occurrence of this disease in India was f i r s t  

described hy Agnihothrudu (1975) from Karnataka. In Kerala, 

cheat;’, ro t wae f i r s t  reported hy fiair and cathyorajna (1975) 

fi'oa 2rivsnSrun aroo. I t  is  known to cause ranch dsnago in 

ucay rice growing areas in the state.

liven though the disease was reported long back, not much 

work hag hesn carried out on thio disease in tills country or 

abroad, she exact mode o f survival of the pathogen, factor® 

favouring the incidence and development o f tho disease, 

control measures etc. were not studied under Koralo conditions.

In the present investigations an attempt was made to 

acquire a hatter under standing of the disease on various 

itnortont aspects such as symptomatology of the disease, 

norphqlogiaal variations o f d ifferent isolates of the
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orgcoAon, its  pathogenicity, rolo of aeoociatad organisms, 

hoot ran go of the pethofyjn, mode of survival and important 

phyniologioal characters of the organism, evaluation of 

fuoGiclflos In laboratory and fie ld  and rolo of climatologlcol 

factors on the lncidonco and davolqpzaont of the disease.



REVIEW OF LITERATURE



REVIEW OF IiISURAEJRE

Shaath ro t o f r ice  caused by Acrocyllndri’jre o-yaoa Saw., 

was f i r s t  reported by Sewado from Formosa in 1922. Tasugi 

anfl llsada (1956) a r t i f ic ia l ly  inoculated the fungus on rice 

plant ana eEstablished it s  pathogenicity ana they provided 

rcoo  Informations on cultural end physiological ohoraoteristice 

o f . ' . ojygaa frcsa Japan. Chen (1957) observed 3 to 20 per cont 

Ctnajp of r ice  due to eheath ro t in Taiwan, subsequently this 

tiooasa was reported froa Vietnam (Anon., 1962) and from 

Thailand (Gu, 1963).

In India thio diosaee was f i r s t  reported by 

Agaieotfaruda in 1973 from Karnataka. Prabakoran e t  a l . (1974) 

ro  <orted A.orysae Iran Tamil Uadu. 2hey recorded a yield, loss 

o f cfnat 85 per cant due to th is disease. Ahaned e t  a l. (1975) 

r *ovcti She pathogenicity o f A.ctrygas iso la te in r ic e  plants, 

’min o t al.(1974) from Andhra Pradesh gavo a do ta iled  aocount 

o f the disease. They furnished information on occurrence, 

loorcs and the type o f symptoms observed undor natural 

condi dons. Hair end sathyarajan (1975) roportod a hoary 

IricrletctiGB of eheath rot o f r ic e  caused by A. or ye as froa the 

c~ crioontal p lots o f College o f Agriculture, Vellayani in  

I <'~c la .
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Attahhanyo and Hu oh (1973) reported that -Ella dlaceso upd 

a carious protlem In broefiing nurseries at the nice Exnericcnial 

' -fastioa» Iii’aislana in Use United states o f Anorlca.

Earing 1974# Shojohon o t  a l, a fte r conducting detailed 

0X707 o f f iv e  caj or r ice  growing areas o f south uootarn 

io iis ian a , reported that 11.4 per cent o f t i l l e r s  showed 

a, ’oton of sheath ro t.

Cans and Hawkaworth (1975) frcta Hefherlanda cotap ore d 

isolates of A.orysoe and Sawada' a holotype co llection  and 

chuucd that two fungi have passed under tlx  a naae in the 

litera tu re . So they introduced the new genus Koroeladiua fc r  

: crocyllwflrlua and a nov; conhinaticn sarocladluai or.vsaa Gars 

end 'ia-vkg was snado fo r  the organise causing ohoath ro t o f 

r ico .

Eatta and Purlcayastha (197Q) froa  Calcutta roportod that 

o il lough the new naae proposed fo r  A.orysaa tjas Snrociadlaia 

orysos by Gams and Hswkaworth, the controversy cnong 

l ycologiot3 -was not yet resolved. Chakrovarty end Biswas (197f5) 

evaluated the yield  loss duo to sheath ro t is  India and 

reported that tho average reduction In grain weight in 

dicsncod panicles was 79 per cent.
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Si.cn to-jatology

i'anugi and Ifeeda (1956) reported that the fungus ch iefly  

attacked the uppermost le a f sheath end caused rotting. The 

{jjayish brown lcsicoe coalesce and forts large irregular

blotches.

Ou (1972) described the symptoma of the disease es 

fd io u s i-

n ihe ro t occurred oa the uppermost le a f sheath enclosing 

tSiO panicles. Che lesions started eo oblong or somewhat 

irrogalar spots* 0.5 to 1.5 ran long with brown aiarglnB and 

guoy centres* or they ware geoyioh tro*« throu^ioat. They 

enlarged and often coalesced and covered aoet o f the lea f 

choaVu* She young panicles remained within the ohoath or only 

partia lly  emerged, Abundant whitish powdery growth could be 

fjju a  inside the affected sheaths and young panicles were 

rotted0.

Amin e t a l. (1974) froa their f ie ld  observations found 

that the in it ia l  lesions wore 0*5 to 1 oa long and 0.2 to 0.5 

C3 vide* oval* dark chocolate brown in colour surrounded by 

a diffused ligh t brown halo* whereas the healthy sheath around
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'iio lesion remained greon. Lesions occurred on the sheaths 

o f o i l  leaves, but aost conspicuous on the f la g  lo a f  sheath.

At ticieo, because o f severe in fection  the ontiro  ahoaUi 

loecda Oar?: chocolate brown in colour with irregu la r outlines 

o f several overlaping lesiona. Older lesions had dork brown 

'co 'dor 0.2 to 0.3 cm wide and the green colour o f the sheath 

progrouoively became lig h t  green and f in a l ly  stray; coloured.

;?hcn 33Verely a ffec ted , the p o lic ie s  did not osier go and were 

co-nrosoed inside the f la g  3esf sheath, and dark brown lesions 

yo.xi evident on tho outer oido of the sheath, ibey referred 

to tills  stage choking. Some tinea o 'a l l  holes were also noiicrd  

on :.o a ffected  sheaths which indicated insect in jury Lecvoo 

v" Ei a ffected sheaths lo o t the ir greon colour, dehydrated 

and bocaae straw-yollow in oolour.

Ghajehcn e t  a l . (1974) found that the disoaeo occurred 

prim arily on the upper le a f  sheaths moat conspicuous on the 

f la g  lea f sheath. Lesion colour varied froa cvoj-brown to 

"'or 'lo-brown dspending upon tho va r ie tie s  attacked. Panicles 

ifacu the a ffected plants often did not eacsrgs end the glumes 

o£ the infected f lo re ts  were discoloured dark rod or purple- 

tr'O’.a to black and often were not f i l l e d .
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Hair and sathyarajsn (1975) dcccribed the ayapteas os 

follows 3-

n The ByaptoaB appeased only on the o'neath which cover 

too panidoo. They appeared es long oblong lesions. Hie 

fu l ly  developed lostone varied in siso froa 0.5 to 2.0 cm 

in length ond 0.5 to 1.0 an in width. Xoung epote egppcorod 

uniformly greyish -  brown but on maturity turned whitish 

grey with a dark brown margin. The individual lesions 

coalesced together and fc  advanced stegea covered the choaih 

alnoo s coaplotsly. Ac a re cult o f in foction  tho panicles 

wore shy to emerge or even rcttoa while inside the le a f  

choaib. In the Infected f ie ld  tho panicles could be 

observed a t various stages o f emergence. Whitish powdery mass 

.o f .■> fungal growth eould be detected a t the central portion 

of the spots developed and InciSe the affected shoath".

rarohology o f the fungus

A. orvsas wan f i r s t  doeoribed by Sawada in  1922, froa

roxaeea*

Taougi end Ikeda (1956) give the conld iol neaeuromenio. 

According to them the rod shaped hyaline conidia from tho 

heat measured 2.1 to 8.5 2  0.5 to 1.6 ̂ uss and 1.8 to 15 x  

1 tej 1.6 fjm froa culture.
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Ou (1972) cavo cicBOriptiona o f the organism as fo llcw c :-

11 Whito sparsely branched septate mycelium, 1.5 to

2.0 jim in diaaeter. Conidiopbire arise froa  the myccliun, 

□ ligh tly  thicker than the vegetative hypbae, branched once

o.-_a t j ic e  each tine uith 5 to  4 hranohes in a whorl. 2ho 

aain axis measured 15.0 to 22.0 x  2.0 to 2.5 pa  and terminal 

branches 23.0 to 45.0 pm long, 1.5 pm wide at the base. Tho 

conidia were forme a consecutively on the Up. Conifiia were 

hyaline, Bmo&tli, single ce lled , cy lind rica l, which measured

4.0 to 9.0 x 1.0 to 2.5 pm.

Shanahan e t  n l. (1974) deocribad in deta il the morpho­

lo g ica l characters of the fungus. They reported that tlxs 

mycelium was colourless, septate, 1.5 to 3.0 pm in diameter. 

Gonidlophoros were single or branched 15.0 to 25.0 pm long 

or uith secondary branches in whorls o f 2 to 5 phialldee 

one 13.0 to 19.0 pm long. The conidia were found singly 

at the Up o f the coniciophoro and they wore hyaline, 

cuooHi, cy lin d rica l, single collod  and measured 3.0 to 17.0 x

1.0 to 2.0 pm on ?DA culture incubated at 32°0. Variations 

were noticed in the measurements with d ifferen t no i t  a.

Zn potato dextrose broth, the conidial measurements were
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3.0 to 22.0 x 1.5 to 4.5 pm with on average of 9.6 x 2.8/ua. 

ConiaiQ froa the lnfaetod loaf sho&th osaeurod 2.5 to S.O x

1.0 to 2.0 pm with en evorogo of 5.0 x 1.0 pa.

Hair and Sathyarajan (1975) doecrltoa tho fungus

laolatad frora Kerala. 2ba mycelium was septate, purplish

whits, profanely branched cad 1.25 to 2.0 pa la diaaoter.

2ha oonidiopharua wore Ejlightly ihictor than the ordinary

vcfptativa fcyphao,  short and woro coding in a whorl of 3 to

6 branches. Often ono or two olds branches uoro also noticed 1 '
froa the main oanldiophores. She main branch aeauurod

10.0 to 15.0 pa in length and 2.0 to 2.5 pa In breadth. She 

terminal cylindrical t can aha e woro tapering towards tho 

tip and measured 19.5 to 22.5 pa in length and tho taso 

nowjsred 1.0 to 1.5 pa In breadth. Gcnldla were oonBacu- 

lively formed at the tip of the conldicspteorea. Ocnidia 

were single celled hyaline and measured 3.5 to 7.0 x

1.0 to 1.5 pa in sine from tho host and 4 .0  to 8.0 x 1.0 to

1.5 pa froa the culture.

Pathooonlolt.v

lasugi and Iked a (1956) artificially inoculated tho 

Sancun co rice plants with oonidial ouGpencion and 

cotaollahed its  pothopmloity.
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Chon (1957) rap or tod that different lDOlatcs of tha foaffso 

differed In their pathogenicity. She fungis could not infoot 

other grealnaceoue plants tooted. Shajahon ot ol.(1974) 

obtained best results with rico plants grown in groan house 

with hyphal and oonidial suspension when injected tohind 

tho outer ohaath with • hypodoralc needle.

D brs-tape inoculation method or oprsying of oonldiol 

suspension of the fungis wan found offcotlvo to prove tha 

pathogenicity of this organlss in glasshouse grown rica 

plants (Aaln ot 1974).

Inoculation of rice plants at hoot loof stags with caiiCiol 

csu sponsion of the fungus could produce typical syrap terns of 

c'ioath rot disease (Hair and Sathyarejan* 1975). A.orygwa 

ioolatss frca sterile rice plants collsotod froa various 

localities in Taiwan could produce typical sheath rot 

oynptone end sterility on artificially Inoculated rice 

plaits (An«n.» 197Ga).

Aaoooloted ortrsnlenn

SUearium roaeua Link or Erica, end an unidentified 

cpcclcs of Hsalostaohghctrvfl. were reported bj sceociated
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organisms in shoath rot disease (shojahan ot a l . , 1974)*

Shoy reported that thoao organ!ono oould to frequently 

isolated fran parts of tho rlco plant with oho nth ro t 

oynptana* Both tho bo organisms ooald Infect sheath tissues 

and produoe ligh t hr ora loot one atypical o f oheath rot 

symptom. Bat when thooo organisms ucro tootod along with 

A.or»bon in rlco planto no other peculiarities were obsorvod 

than that of typical sheath ro t symptoms, which tho A.orycco 

alone would produce*

varietal reactions

Chsn and Chicn (1964) observed that Indioa types wore 

noot suaooptlblo than Jqponloa 1ypes. fihajahan ot 01.(1374) 

and Chung (1979) aloo reported olmllar vsriotol reaction.

Bubramonlsn and Ronalcrichncn (1979) reported that 

Annapurna woo comparatively more ouocap tibia while varieties 

liha El-1, IHH-6, Ken to and Signals showed least ouseoptlblliiy 

to the dlooeao.

Amin (1976a) froa Andhra Pradesh end Haile (1976) from 

Orlona have aloo reported cor tain rice variation as resistant 

to this disease (Ramtulsi, Hcnoharnoli, sigadlD, Zenith, 

fadulasn and Roalnad).
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datta and rurkayootha (1978) suggeoted that sheath rot 

d-cosieo was moat severe on high yielding dwarf cultfvurs.

i:dhm and subraraanian (1979) also observed variation in the 

In tonally o f the disease and ■fee daaags in different varieties 

ucso recorded uoto 57 per cent.

7)0gt range of the pathogen

Che host range of the fungus ie  highly restric tive . 

JoueVor, the fungus has been tools tad fron tho collar and 

roots of chestnut plants froa Spain (Anon., 1943).

Age o f the plant, cliBatologieal factors and injuries 

T,3wi(~ht about by scsae pests or other external agencies were 

found to be tho nost important factors favouring tho lncidonco 

of oheath rot disease of r ic e .

P’eougi and Xhoda (1956) observed that wounding o f tho 

; ico plants fa c ilita ted  infection by the fungus, they also 

bcjorted that the young ears were nost susceptible, while 

•uature grains and young rica seedlings were only rarely 

infected, Chen and Chien (1964) found More donaga when the
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disease was associated with stem borer in fe s ta t ion  and 

yollou  dwarf in fec tion . This proved the fa c t  that the 

external in ju r ie s  o f r ic e  p lan ts at the pan icle  emergence 

stage could be viewed as a most vulnerable pre-d isposm g 

facto r fo r  the in fection  by the fungus, which w i l l  re tard  

the emergence o f the young pan icle .

Chin (1974) claimed that sheath rob disease was favoured 

by p lan t in ju r ie s  e sp ec ia lly  those caused by stem borers.

Shajahan e t  a l . (1974) correlated certain  c lim ato log ica l 

fa c t  ore w ith th is  disease. They found that a hot and humid 

weather favoured the incidence and development o f the disease 

in Louisiana.

to in e t  a l .  (1974) reported that xhe disease was severe 

on densely planted high yie ld ing ; dwarf r ic e  v a r ie t ie s .  

V a r ie t ies  susceptible to stem borer were a lso  severe ly  

a ffec ted  by sheath r o t .  They also reported that the disease 

incidence was higher during Rabi crop season in  Andhra 

Pradesh.

Hair and Sathyarajan (1975) observed -that slight  

wounding of the sheath would favour the infection.
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iiingb ana Ra.ju (1979) receded maximum disease iaotdunco 

al tae time of flowering for four different varieties of 

"’.lco tested. Maximum disease development woo favoured with 

a Tininsum temperature range of 17-20°C and minima relative  

uunL&ity range of 40 to 56 per cont at the tine of flowering* 

2-icy aloo reported that tie maximum tonperaturo, relative 

UEildlty, ra in fa ll and sunshine had no direct Influence cm 

t'iQ sovori ty of tho dieeess.

rource of Inoculum and mode of survival of the fungus

Kawaaura (1940) found that mycelium of this fungus c o l r 

survive in diseased tissues such as 3heatb, grain and rscliio 

for more than six months.

Shajahan et a l, (1974) reported that A.octsbb eould 

cCTuve in dry rice , straw and grain fo r more than o yea:’.

_ )oy aloo roportad that sheath rot of rice was seed borne.

. >r- nloloplcal characters

jfa/aiuira (1940) reported tiat tho fun;us grew tost at 

2 WQ to 31 °C, sparoely at 37°C, poorly at 13°C and was 

"wliod after five minutes at 50°n.

Taeugi and I to da (1956) cuccoEtad that, the optimum 

eoi&itloEia for growth of tho fungus wore 20°C to 28°C and a
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pli o f 6,4. For ocn id ial germination, tho optimum conditions 

’wQXG 25*0 to 26°C and a pH o f 5.5 to 6,4.

Ohen (1957) reported that, iso la tes  ot the fnngis d i f f ­

ered in the ir response to teinperataro, pH and cerbcn end 

n . ircgan soar con an w ell as in the ir pathogenicity,

Chen and Chien (1964) observed that the v ia b i l i t y  o f 

c-iitureo o£ A.ogyaae waa greatly reduced c fta r 10 nor.the 

and the v ia b il it y  was completely lo s t  a fte r  12 months at

15 to 28° C.

rha,1 chon e t  at. (1974) re nor tod that A.or^^gpe woo very  

a lcy growing in cultures and reached a colony d im eter o f 

cheat 3,0 to 3.5 cm in 10 days on ?DA incubated at 23°C.

"■’a eoleny appeared white end cottony with a l ig h t  pinkish 

c .'ange colour on the reverse. She fun cue grew and foimed 

ooaidla boot ot PBA at 32° 0 and on cornmoal o0*r at 28° C.

..Xu majdsuja grewth and oporulaitcn were obtained at a 

^ o i 7.5 on potato dextrose agar aeoiua and a t 6.5 in 

potato dsxtrosc bxoth.

;iohan ©nd sabramanian (1978) found that A .oryges Saw. , 

i>vw w ell on potato dextrose agar and oats agar media, 

tth jygard to liqu id  neeia, maxiaum growth and sporul&tlcn
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c"o ot Gained .in Cznpe'cs’ medium. The op tl’wjn ■temperature 

" 1 1  fo r  grow a  and cporula it-asi -wove 50 £ 1' C end C . 5

v. oc l iv e ly .  nucroae and starch wt.ro found to to  the to o t 

ccia’ cqc1 o t carbon. Vaaontusn n itra te  anti anroninm sulphate vctv 

to - vOo growth promoting nitrogen sources.

Jatfca. anfl Purkayastha (1979) obeczved that, the spore 

£X_’ d ta tlon  was inh ib ited  on h igh ly concentrated op ore 

n .i. ^ncion. She optimum temperature and pH for the gem ination 

ot a ?o_’ea were 20°C and 5.5 to 6.0 resp ective ly . Shey also 

ictod that the spores lo s t  the ir v ia b i l i t y  iit fc  age.

> u-pr from 60 to 120 days old culture showed considerable 

rc ic iion  in germination.

U’.King (1975) reported that the culture f i l t r a t e s  o f 

/,.o ..sac could in h ib it  seed germination o f r ic o , barley, wLert, 

- yo old rape. I t  was also reported that the culture f i l t r a t e  

cc»r c in h ib it  the canidlal germination o f p y lc u la r ia  orygee.

.jo.9_ 'ant o f the in ten s ity  o f sheath r o t  aineaae in f i e ld

fcin  (1976 a) reported that a disease index of 1 to 9 

ac-^lo .'ha convenient to evaluate a large number of eu ltivars  

fx e ld  conditions based on symptoms.
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XMX (Anon., 107C) published a standard evaluation oysters 

or 1 te S scale less monsuging tha intensity of ohoath rot 

tiKJOSS.

hin^h and Reju (1979) scored ttio disease Intensity in 1-v 

fCf2e on a ll plants at dough stage and converted into disease

ino'cs.

.jatyanarayana and Reddy (1979) suggested a nodifled aystsa 

os: scoring of 1 to 9 scale based on the coverage of lesions on 

to- t loaf sheath and infection in panicle flue to sheath rot

Cicoaao.

ofj-i-ot of fungicides on control of A.oryzae (ohoath rot of riot.

"he laboratory evaluation of fungiaides by Hagunathsn 

anti Vi3ayars^iavan (1976) revealed that, Benlate and Hinosan 

at u.005 and 0.05 per cent respectively could effectively 

inhibit the growth of A.oryzae. But Bithane n-22 end 

Si'Ssan# 2-7B were Inhibitory only at higher concentrations.

1 )!i08 was also found affective at 0.4 per cent concentra­

tion for inhibiting the growth of this fungus under laboratory 

ccoCl t i  tons.

Chlnnaewamy et s i . (1977) conducted a randomised replicated 

fie ld  experiment to study the comparative efficacy of six
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fungicides In controlling tho 01100131 rot dleoaeo 0f  rioe 

cauootl by A.ogygae. The troataants veso Bmrlotln (0.1^ ) ,  

irp-CEfc {0 .154) ,  Aureofungln Sol (100 ppn), Plfolatan (0.1554), 

I'inooca (0 *176) and Ditheme Z-78 (O.4O5?) and tha control 

(no array). They found that Bavistln was the teat fungicide 

in chocking the infection as well as In reducing the Intensity 

cf the disease. Bavistln was followed by HMP-! ffiC ,Auriofun£in 

col, Hinoean and Dlfolaten.

lit has teen reported that another fie ld  etudy under 

Kerala ocndlticno proved the leaser Incidence of sheath rot 

in tho treatments In which the lncectlolde Furadan was applied 

along with Bavistln or Hinosan (Anon., 1978 c).

C|ilen end Huang (1979) found that Bavistln (Csrbendaein) 

Busan ( 5K5MB ) and Benlato (Banosayl) were very effective in 

controlling the in vitro growth of the fungus.



MATERIALS AND METHODS



MATERIALS AND METHODS

S m  to:catoIot;y

Symptoms of the disease were studied by observing the 

naturally infected rice plants in the fie ld  and also by noting 

the course of development of the disease on the plants a rt ific ia lly  

inoculated and incubated.

Isolation of the pathogen

Isolate of A.orvaae. used for the present study was obtained 

from naturally Infected rice plants, collected fran rice fie lds  

at Ilodel Agronomic Research Station, Karamana and College of 

Agriculture, Vellayanl, Kerala. For isolation of the pathogen, 

portions of the sheath showing typical symptoms of the disease 

in its  early stages of development, were out into small b its , 

surface sterilized with 0.1 per cent mercuric chloride solution 

far two minutes and washed with three changes of sterile  

distilled water. These bits were then placed in sterilized  

petri dishes previously poured with potato dextrose agar 

medium (PDA).. The dishes were then incubated at room temperature 

(28 £ i°C ). After 2 to 3 days, when the growth of the fungus 

was v is ib le , mycelial bits were transferred aseptically to PDA 

slants. Culture was then purified by single -conidium isolation 

and the stock culture was maintained on PDA by sub-culturing 

periodically.
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Cccr.sslLTs studies on lhe_ia,ogntoloigL..of. s ix  iaQla.t@j_gl 

l ’£Ll22g.

A Cota iled  coaporatlTO study of the morphological ehara- 

c&ro nsoely, nature of mycelium and colour* hyphal thicJaieee 

nature end formation of conidiophoreB and conidia cad their 

ooccuTonoata were carried out for six  iso la tes of A.oryane 

sc do i  ailed ho low j-

I nolateo from rica varieties 

C r iv o n i  (A )

JajH iD)

o jo th l (C)

Sshcrl (D)

Icolatos froa fie ld  weeds

PiCP-uq d lfforaiB  (E)

’c'llnochloa cruBcalll (F)

•Jhc iorphologieal characters of a ll the ahovo six isolates 

\:z-q studied hy growing them in 9 cm petri dishos on SDK 

wjicjbaSod at laboratory conditions firs t  fo r noting the 

crortli and colour of mycelium and then to study other 

c.'tvacitcro* After 10 days of growth* slide cultures were
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and other characters were studied following standard 

!r  oxsvSary techniques. I?or preparation of slide cultures* 

method described by Riddel (1950) was followed.

raitable sterile agar medium was poured in previously 

nic-’ills ed  potri dish and of tor solidification, blocks of 6 vn 

cz'-c-0 end 2 turn deop wore cut out using a sterile scalpel.

Cno square v;ac placed in centre of each sterile microscope 

fllca  and each of the four sides of the agar block wag 

inoculated with small culture bits of the required isolate of 

f ’C Jungua. ft cover slip waa placed cn top of the square of 

ajner and the slide was topt in a damp chamber (Petri dish with 

wot .liter paper in the botrom on which two glass rods kept 

od earn arts for tho slide). Tho dish with tho slide was then 

iccubuteu at room temperature for 2 to 3 days. After this 

C o cvvorsllp was lifted off gently* a drop of 95 per cent 

d o r"-Ul wag placed in tho centre and before drying* tho 

cover clip was mounted using laotophenol on another slide.

Too square o f agar was removed froa the culture slide and 

raot’idr nount was prepared without any disturbencs to the 

£ > ig r l growth on the s lide . These elides were observed fo r  tho 

various morphological characters and were recorded.
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Pat'icnsnlclty tests

Pathogenicity of the fun gas was tested by a rtific ia lly  

inoculating rice plants at boot leaf stage* Plants were 

rained in 32 i  38 cm earthen pots end were a rt ific ia lly  inoculated 

ocr. orate ly on three sheathe from top to bottom (sheathe No.1,

2 and 3 respectively). She Inoculated plants wore covered with 

polythene bags to maintain a high percentage of relative 

humidity, inoculations were done with and without injury by 

applying the mycelial b it behind tho sheaths or by injecting 

conidi&l suspension bohind the sheath with s hypodermic needle.

Clio concentration of oonidial suspension was adjusted to give
7

oimr-oxtmately 10' spores per ml of tee suspension prepared in 

sterile distilled vrator. Controls wore maintained on identical 

conditions sprayed with sterile distilled water.

7r. sail a tad plants were observed for the development of 

nyrr Isas and observations were recorded 5 to 6 days after

inoculation*

Sole, QiL.piaBglfttgd .prganlHBB in thfl-ip.elfejicg safl-fcy.elroaflB.t

of  tho disease

ipootoeno of rios infected by sheath rot ware extensively 

collected from rice fie lds of Keramana erea of Trivandrum district
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and a ll  the fungi found associated wi12i the disease were 

isolated and brou$it into pure culture as per the method 

already described. The pure oulturoe of fungi thua ohtainod 

5,orc a rtific ia lly  inoculated on rice plants raised in earthen 

l>ots» singly and in combination with A.oryaae. following tho 

method desoribed under pathogenicity tests. Observations cn 

tho Incidence of the disease and the course of symptom deve­

lopment were recorded.

Varietal reaction to rice vari eties

She following nine rioo varieties were grown on earthen 

pots under identical conditions. A rtific ia l inoculations wore 

done on those plants with oonidial suspension from ton day 

old culture of a esse isolate of A. crygaa as per the method 

described under pathogonloity taet and tept the plants 

under controlled condition. Two replications wero naintained 

Sea each variety. She inoculated plants wore observed for 

the inoidonce of shealh rot disease and the variations in 

cenptoo development was recorded.

U.nt o f varletieB  tested

Jyothl

thriven!
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Annapurna

noliini

Co-25

sabarl

r > 3

- C3-12

Jaya

Tost range of the pathogen

She host ran go of the pathogon was studied by a rt ifi­

c ia l ly  inoculating ton different fie ld  v/ocds listed out 

Lclou* 2he weeds wars raised under controlled conditions in 

earthen potB and a rt ific ia lly  inoculated as described in 

tho case o f pathogenicity tents. Control plants wero also 

bsnt under Identical conditions sprayed with sterile  

distilled water.

"oo da uaed for host ranee study

1 ‘ Fiafcrlstylis ailiacea Vahl.

2. Panlcum repene Linn.

3. raonalua notatum Flugge

r . j'aspalun con.lugatum Berg.

5. T1chinoehloa crusgalll Linn.
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6* Utfflpchocla vaginalis P resa l.

V* (hmerua dlfforrain linn.

0. cvoeraa i r la  Linn.

oyoogas tenerlffae Poin.

^0* fflsualne lnfllca Oaertn.

Survival of the pathogen in Infentofl paddy straw and grains

Infected paddy straw and grains were collected froa tho 

fio ld ana dried In tho usual manner as for at or ago of the 

produce and topt in polythene tags for long periods under 

laboratory conditions. Sanp3.es were iahen froa those at 30 

tTiiya Interval and surface oteriliEOd with 0.1 per cent 

morsurio chloride solution for teo minutes and washed with 

-..cdc ohangpe of sterile distilled water. She sterilized  

tits and grains vjoro then planted en PDA end Observed for 

growth of tho organism. This study viae conducted at 30 days 

interval up to sis months.

A. Crowth and BPorulation of the fungus on different culture

no dig

The following solid culture media wore used to study 

tho growth and sporulaticn nf the fungus.

1. Potato dextrose agar
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S. Csanoko’ agar.

5. Richards* agar 

Coon's agar

2he composition o f media used arcs given in  appendix I .

She media were prepared and sterilised by auto cloving at
rt

1.05 Zig/cQ fo r 15 minutes. I t  v;aa then melted and poured 

.into sterilised petrl dishes at the rote of 15 ml in each dish 

and allowed to solidify. Circular mycelial discs of 5 mm 

fiiccoter wore cut out by means of a sterile  corkboror from tho 

outer edge of 7 day old culture of the fungus and placed in 

tho contra of each dish. She isolate from the rice variety 

Srivoni was used for a l l  physiological experiments. She 

pleiad were then incubated at room temperature (28 w 2°C). 

Observations were taken when fu l l  growth of tho fungus was 

obta_ned in any of tho media tasted. Five replications wore 

maintained fo r  each treatment.

3. I im id  media

3 »  following liquid media were used to study the growth 

of tho fungus.

1. Potato dextrorse medium

2. Csaneks' medium

3. Richards* medium
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aoCn’ B medium 

5. ''ogt leaf extract medium

Ceapooitlaii of the media are given under qppendlx I .

. ac,h median was prepared and poured into 250 ml conical 

fleakb at the rate of 30 ml and sterilized by auioclaving at 

1.03 kg/ss? tcs  a period of 15 minutes. Tho flasks were 

inoculated with mycelial discs of 5 mm diameter* cat oat 

from an actively growing 7 day old culture of the fungus end 

incubated at room temperature (2B + 2°C). After 12 days of 

incubation the culture was filtered through previously 

neighed uhataan Ho.1 f i l t e r  paper and the dry voight of bicmcco 

\:cd determined. For each treatment five replications war* 

ten t.

lXIo.ct.of.ieirooratum_qpd^H._on-iirj5^.h..ifflja_ep,Q.TOlatl^-ef

Iho fungus was grewn on PbA and incubated at different 

tea oratares, v iz . ,  15 + 1°C, 20 + 1“ C, 25 + 1°0 , 30 + 1°C 

and 4G + 1° 0. 2he pH levels tried were 5.5* 6.5* 7.0 sad 7.5. 

Before sterilization o f the medium pit was adjusted using a 

oyotrcaios pH meter. The pH ran® was adjusted by adding

0.1 U, aodiumhydroxifle or 0.1 I? hydrochloric aeid solution.

In bo£h tho oases four replications were maintained. The 

Giohop were poured and inoculated as described earlier.
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Acsccaaiont of enorulation

2b a l l  the above growth studies sporulation of the fungus 

unc aloo assessed, culture discs of 5 mm diameter were taken 

froa 5 places at random in the petri dishes, transferred each 

disc to 10 ml of sterile  d istilled  water, macerated woll and 

otrained through a thin cloth. Each filt ra te  were then diluted 

ten times with sterile d ist illed  water and 5 samplas from each 

filtra te  were taken fo r spore count. Average spare count of 

5 microscopic fie ld s  were then observed fo r  each sample and 

the results wore recorded using the following scale.

’.vorago spore count per microscopic f ie ld  Grade

TjOcs than 50 (+ )

ffroduotlga of toxin by tho nathorns

A preliminary study on tho production o f toxin by the 

pathogen xrasj conducted.

:;OuOgln axoduction

2ho fungus was grown in liqu id  Csapalc's' medium fo r a period 

of 15 days at room temperature (28+ 2°C) and the mycelial 

growth was filte red  through a previously woighed uhatman Ho. 1

50 ^  100 

3 7  1 0 0

(++)

(+++)
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f i l t e r  papas. 2!he filtrate  was then csntrifugod at 2000 rpn 

for 13 minutes and the eapesnatctot taUon. I t  waa than observed 

Cos Via presence of any spores. Thio culture filtrate  was 

Decayed for the presence of any exotoxin secreted by the funcpo. 

etc toot solution was essayed on growing rioe plants at 

enrhoad stage. Pleat* were grown on ear than pot*. Behind each 

of the ihrso efceatha (Shoath Ko. 1,2 and 3 from top to bottcia).

0.1 ml of taet solution was injected with a hypodermic needle. 

Oho plants were then covared with polythene hags aid feopt under 

laboratory conditions. Controls injected with sterile flletillod  

water \/ere also kept under Identical conditions. Observations 

for oynpton devolopnient were taken after 24 hours 56 hours and 

120 hours and recorded.

Chon ran..ln_.to.tBl.s,JBBgS-.ana-_tntal..DheTi.ollca In loaf sheath of 
rlcc uuo to A.orvae inoculation

puaatitative changes in total sugars and total 

phonolios in three different leaf oheaths of rico inoculated 

with A.oryaae were studied. Plants far this purpose were 

rained in uniform el eg pots 'under Identical conditions using 

■tho variety Irlveni. One sot of plante were inoculated by 

injecting spore suspensions standardised as already daacribod, 

bolou the different loaf sheaths. She sheath covering the 

panicle (Ho.1), the next imcediately lower leaf (!lo<2), and
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cfcoath of the third loaf froa tho hoot loaf (Ho.3) were 

crperately inoculated. Control plants were Inoculated with 

c to r ile  distilled water and a ll  plants wore incubated under 

i t o t ie a l condl ticns. On 15th day after Inoculation samples 

of diseased leaf sheath and these of control were collected 

cojarat’ly .

a. 'fatal sugars

She total sugars in various seapleB were detenalned b y  

following the raethod d e s c rib e d  by Xera and W illis  (1954). One 

cpca of the plant ssssplo was ground vdiii 70 per cent e th a n o l 

end dried In vacuum. I t  was then mixed with warn water end 

clocndfi with aluminium hydroxide.

.?ive ml of enthrone reagent (Anthrone 0.2 a was dissolved 

Sa 300 ml of dilute sulphuric acid# 5*2 acid and wetor) was 

pipottcd out into a thick walled pyrex tube and chilled in 

ico water. One n l of tha teet solution was layered on the 

acid, cooled fo r a further five minutes and then thoroughly 

aired while s t i l l  imnsrssd in coGlod water. The tubes wars 

loosely fitted  with corks# heated for 2 minutes in a boiling 

water oath and then cooled in water. D istilled water was 

osew ac blanks, iiaadings wore taren using a Gpactronic
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20 qpGetrophotometsr at 590 nn. 2he quantity of the total 

cigara In the seaqploo were expressed as Xag per g of e ample 

aa glucose equivalents

t .  Ootal ohenolies

Ttw method of Bray and Thropo (1954) was follouod to 

Co tonaine thf> total phenolic content of both hoalthy and 

diocaaed sheath samples.

One gram of fresh leaf sample was ground with 60 per cent 

hot ethanol, boiled and filtered. She filtra te  was evaporated 

to dryness and dissolved in 1 a l of SO per cent ethanol.

A» aliquot of 0.1 a l of this solution was ta:on in a boiling 

t lbs and made upto 70 a l with distilled water.

One ml of ?oiin-Cioealteau reagent (sodiua tun estate 

10 c, phosphomolybdio acid 2 g, 85 per cent phosphoric acid 

5 ml and water 75 a l were mired together and boiled for 2 

hairs, filtered the mixture and diluted to 100 ml) ana 2 a l  

of aaturated sodium bicarbonate were added and tho tube 

heated for one minute in a boiling water bath, cooled and 

the colour read in Spectronlo 20 Spectrophotometer with 

red f ilte r  (645 na). She total phenolica expressed cs.jiE per 

g of tha plant a amp Is as pyrogallol equivalent.
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' Valuation o f gunplcldos against the pathogen

Tho fo llow ing ten fungicides at d iffe ren t concentrations 

w ro  need fo r  laboratory assay agalnet the pathogen.

1. Inhibition o f growth o f tho fun pub by poisoned food 
tochnioue on so lid  laedlua

iUnfiieldoB 

1< fltavax

2. 'di'feane Z-70

I .  J’lnoean

Ufolatan

Active ingrediant

5,6, dihydro 2 roethyl 4,*!, 
oxathin 3-carboxa n ilid e

Zino ethylene b isd itb io- 
carbanate

O-ethyl s* S-dlnbcayl 
dithiophoapha te

Copper oxy chloride

Cis-W (1-1, 2,2, totrn chloro 
eth y l) th.io»4“ oyclchc:K>ne 1,2, 
carboxlml.de

concsntrati- 
one used (ppm)

250
500
750

2000
4000
5000

500
1000
1500

2000
4000
5000

1000
1500
2000

0» ‘'/-ln oXi. Ij ,

7. .cRristin

Zinc dimethyl diUJiooorbcaatg

2 (nethoxy-earbaayl) 
benaifflidasole

0 ,0-B i - la  oprop y l-  E-bo n sy l 
thior.hosonats

2000
4000
5000

500
1000
1500

500
1000
1500

r
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rurcicidsa Active ingredient Ccncontratioos 
used {ppm)

5. Aureofungin Ii-Mothyl-P-aaino acoto
pkenonenyooaanins heptane

25
50

100

10. rytolon Copper osychloride 2000
3000
4000

0. Centred PDA- without fungLoide

CSje poisoned food technique described by Zentooyor (1955) 

was adopted in order to study the effect of different fungicides 

on tho growth of the fungis. Required quantity of each 

iiincioides was weighed out and added to 50 ral of sterilised

potato dextrose agar medium to give the required concentration,

Dined wall and poured into starile petri dishes at the rate 

o f 15 a l per dish. After solidification of the medium, the 

dichos were inoculated by mycelial disos of 5 cub diameter, 

cut out from on actively growing cdony of the fungia.

Controls consisted of unamended PEA inoculated in the oms 

-joy. A ll the dishes were incubated at rocm temperature 

(23 + 2°0). She growth of tho fungus was observed daily end 

f in d  observations wora taken aa 10th day of Incubation. Per 

cent inhibitleo of growth over control was calculated by 

using the foxaula.

Z'a.' oint inhibition »  -S ~ ~  x 100

; l» ro  C *  radial growth in control

-  radial growth in trcateant



34

2. inhibition o f spore coruination o f the fungus on claas eXic'oo

2ho method described by Rajagopalan and Wilson (1972) 

was followed. Spores obtained iron 10 day old cultures of tho 

fjDO-ia grown on PDA wore used to aesooa tne effect of 

fanC-icideo on the sporo gemination of tho fungus, spore 

c-iepcmolon was prepared in sterile distilled water. Iha concoa- 

■Eiratios was adjusted to 50 to 60 spores in a drop of spore 

cuaoension examined under the lew power of a microscope. She 

fungicidal solutions were prepared in sterile d lstillod water 

in double the ooncontratlon os that required for the experiment. 

:vual volunes of tho fungicidal solution and spore suspension 

wcro mijsd and two drops of the same wore placed on otorilo, 

cloan greeae free glass slidso placed in petri dish moist 

chambers and incubated at room tomporature. Observations were 

talsn at 6 and 24 hours after incubation. She per cent inhibition 

of spore gemination based on 20 microscopic fie lds was 

calculated from these observations.

j ,  r io ia  aaaay of fungicides aeaing't ahoath rot of rice

t  f ie ld  oxperimont was la id  out curing the second crop 

cannon (September-January -  1979*00) to study the o ffe o t  of 

certain common fungicides on tho incidence and in tensity  o f
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sheath rot of rice, 

follows s-

Layout design

Variety

Spacing

C-ross p lot size 

Let plot size 

Replications 

Humber of treatments

She details of tho experiment were as

EDI)

Jyothi 

15 x 15 cm 

6.30 x 4.80 m

6.00 x  4.50 m 

4

7 (Including control)

Ereataents Active ingredients

1.Vi tavax 5 ,6 ,dihydro-2 me thyl 4,4,
oxathin 3-carhoxanilide'

2.Dithane Z-78 Zinc ethylene h ls-dith io-
car hamate

5. Hinosan 0-ethyl S-S, diphenyl dithio-
phosphate

4. Rye op Copper oxychlonde

5.Difolatan Cis-S (1-1, 2,2, tetrachloro 
ethyl) thio-4-cyclohexene 1,2, 
cjp?hoxiinide

6. Cumaa-L Zinc dimethyl dithio carbamate

7. Control (Ho spray)

C on cen tr ati on s 
used

0.02$

0.40$

0.10$

0.40$

0.15$

0 . 12$
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Hugger?

Son kg of needs were sown on 25-9-1979 in a wet nursery 

of 150 sq.n. the nursery was given a top dressing 

at the rata of 15 kg nitrogen per hectare. Prophylactic 

□prayings with cartaryl were given to prevent inseot attaok.

liain fie ld

Tho crop was raised following the cultivation methods 

fioocrlted in package of praoticeB recommendations of Kerala 

Agricultural University (Anon.,1978 t ) . Each plot was glvon a 

tasal dressing of 30:35s17.5 kg EPS per hectare in the fora of 

aroej superphosphate and muriate of potash. Twenty two day old 

□codlings were transplanted and 15 days after transplanting 

''Pillaring stage) a ll plots were uniformly top drossed at the 

rato of 15 kg It per hectare in the form of urea and 17.5 kg per 

hectare of muriate of potash. The remaining 25 per cent of 

nitrogen was top dressed on 25th day o f transplanting (Flower 

initiation state). The crop was sprayea wllii cartaryl as per 

recommended dose, on 25ti» and 40th day of planting against 

poot attaok. At earhead stage methyl parathion spray was 

givon to check earhead tug.



37

bru ic lda l aoplloatlon

kuo sprayings were given. Tho f ir s t  cn raying on 45th day 

after transplanting and tho second at the earhoad stage of tho 

even (80th flay).

OoCQgga&cnB

a, ?or coot of h i l l  Infection

mho observation was recorded 16 dayo before harvest, 

por cont of h ills  infected was recorded by selecting flva rowo 

at randan and examining a ll the h il ls  in tho rows leaving 

bardor two h ills .

b. bisaaae in tonslty

she intensity of attack was recorded 10 days before harvest. 

Tor recording tho intensity of disease, three rev/s ware 

coiocted at random from oaoh treatment end twelve random h ills  

from ooch row were again selected. Sho intensity was scored 

as por the B standard- Assessment of bisoasoo of Rico n 

(Amin, 1976 b ).

tlcoaga Indox beocglntlen

ITo visible symptorso on sheath of any loaves. 
Panicles aro fu lly  emerged end grains are free 
from discolouration
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'loo ape Indsz BaBCrintlcn

3 Two to thrso snail lesions 0.5 to 1.0 cm long
and 0.2 to 0.5 cm wide developed cm fla g  leaf 
sheath, which see cvals dark chocolate brown 
and arc surrounded by diffused light brown halo, 
while tho colour of the healthy sheaths around 
the lesion remain green. Grains are not 
discoloured.

5 Largo lesions 2 to 3 aa long and 1 cm wide aro
most conspicuous on flag  loa f sheath, but occur 
on a ll  the loaf sheaths. Lesions overlap and 
form irregular largs chocolate brown blotches 
of flag  deaths. Emergence of panicles is  
affected and it  is  half way from fla g  lea f ahoath. 
Grains inside are partially chaffy and are 
covered with white pink mycoliun and spore masooc. 
Affected panicles range up to an estimated 25 per 
cent.

7 Flag leaf sheaths are completely chocolate troon
in colour duo to many overlaping lesions. Flag 
loaveB of affected sheaths gradually became yolloi 
to straw coloured. Affected panicles aro fu lly  

compressed by fla g  leaf sheaths and are dark 
brown, chaffy and covered with yhito to pink 
mycelium end cporo masoes. This stags is  
commonly known as choking n. Affected panicles 
range upto 50 per cent.
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fisuase Indox Deaorlntlon

9 Tha entire flag  loaf sheath has dark ohocolato
brown colour. Subsequently boccae yellow to 
straw in colour. Flag leaves are a trow in 
colour. Grains are dork brcwn and chaffy. 
Severe choking of panicles. Affected panielcc 
range up to 100 por cent.

'lOfvCDt

She crop was harvested at 110th day leaving two border 

rows near tho bunds. She grain weight and stem; weight were 

recorded after proper drying.

Z £ ? f l g ; L g S . f a g . t p g q . q i ? , teg, 
infanoity of aheath rot disease of rleo

She microclimate (temperature and relative humidity) 

prevailed in the plots of the ojroerinantal area under fungi- 

cldol t r ia l  was observed using hand whirling pay chrome ter. 

Cbaorvations wore takon from 5 places at randcta from each 

p lo t by operating the instrument at tho level of the lea f 

choafch of the crop from ground level. Those observations v/ore 

tn’xm from tho stage of flower initiation of tho crop and 

continued upto tha earhead stage. Observations were taken 

da ily  at three times, early morning, oidnoon and afternoon, 

fin a lly  the averse microclimate prevailed in tho cropped
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field during the infection stage and the period of discos* 

development were reoorded "by averaging the dally obnorvatlone. 

Percentage of'h ills infected were reoorded at seven dayi 

interval during the period. Seven random squares ( 5 i  5 °  25 

h ill" ) were observed from each block for watching the incido r.co 

o f tho disease. Therefore altogether 700 b ills  (25x7x4) were 

obcorved each, time.

effects of the relative humidity and temperature on the 

oycntca development were also studied by keeping inoculated 

rico plants under hi$i percentage of relative humidity artlfl-» 

cinlly provided.

alee plants (variety -  Triveni) grown on earthen pots 

wore removed to a wirenet oage at the boot leaf stage. The 

cago uaa completely covered with thin cloth and this covering 

vaa always kept wet by periodical • sprayings with tap water 

a ll over the cloth. Plants were inoculated with 10 day old 

culture of A.or.vaae. Inside the cage a moderately hot and 

humid condition was maintained throughout the experimental 

poriod* These conditions ware maintained up to the 15th day 

at Inoculation. Controls of rice plants of the same age 

inoculated under identical conditions were also maintained in
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the ordinary ataospheric conditions. Forty potn with rice 

plants were kspt fo r study under each set of conditions, 

rasinum humidity and tonporaturo prevailed in both tho cosgb 

\!czc observed dally, fo r 15 days and recorded. Percentage of 

pleats infected were recorded at three days interval after 

inoculation and tho results were compared.



RESULTS



KESOLirS

arm  -taaatol ogy

The ohoath rot disease of rice initiated on the middle 

portion of fla g  lea f sheaths as li$rfc purplish -  brown oblong 

lesions, The young lesicne were surrounded by a light  

ycllo-.j-brown halo, which on maturity turned dark brown with 

popery white or gray white centre. Lesions wore 0.5 to 2.5 en 

Ionc had 0.5 to 1,5 era broad. In severely affooted plants 

Dya.'tcos were eaon on second and third shoaths also. But 

□act conspicuous symptom was seen only on the f la g  leaf sheath. 

2Lc number of lesions on fla g  lea f ohoath varied from 3 to 10. 

Che individual lesions coalesced together and in advanced 

otacoo covered almost the entire sheath.

Plants infected early in its  growing poriod showed severe 

nynptoms at the heading stage of the crop. Panicles from 

each plants did not emerge fu lly  or only partia lly  emerged 

with groyioh brown or dark-brown grains. Duo to this, panicles 

could bo observed at various stages of emergence in the 

of footed fie ld . The leaves along tilth the diseased sheath 

gradually dehydrated and became straw-yellow or grey-white 

is colour. In certain cases tho panicles aa a whole were
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coon rotten inside the leaf sheath. She fungal growth could 

to ot:carved aa uhitleh powdery moss in tho contra of the 

looicns and inside tho affected sheaths (Plate nos. 1 and 2 ) .

Morphology of the causal organism

Eie morphological characters, v is . , naturo of mycelium, 

hyphal thictaosB, nature of conidiophore formation and its  

noaouromants, attachment of conidia and their moaoureraenta etc. 

vcrc studied fo r  olx isolates of tho organism and the results

ccc prooentod in tables 1 and 2 .

uycolium was septate, profusely branched and purple-white 

in colour. Ccnidiophores wore branched in single or doable 

w o r l  -Ldth 2 to 5 branohes in each whorl. 2ho ccnidia were 

G-Uiclo colled, hyaline, cylindrical and wore borne single or 

consecutively at tho tip of each coaidiophoro branch. She 

iGolotoo frosa different varieties of rice canpored well in 

tho morphological characters. But the hyphas of isolates 

A, I), B and P were slightly thlotsr than those o f isolates C

aid M. She sise of conidia from culture and fraa infected

plant parts did not show ouch variation. nowovor, the conidia 

iron wsed hostB were aanller than those froa rice  ( Tablo 2 ,



I'late 1. .d N  p in ts  stowing ofaenth rot ■  
ijBptoaB (Hitarsi inisetion)* |



Jlctc.2. Sheath rot riot pLanto
shoving choidng of paniclos.





Compare imvo morphological characters of six  isolates of Acrocylindriun os
(General characters)

Sable 1

Isolates Different morphological chart etc:
Mycelium

1. Isolate frcm rico  
varie ty-irIve u 1(A)

2. Isolate ftca rice  
var. Jaya (3 )

3. Isolate fron rico 
var.Jyothi (□)

4. Is o la te  frcrj r ic e  
va r . sa tari r )

5. Isolate from fie ld

Septate highly branched 
and purple white in cul­
ture medium. Good growth 
on PDA. A pinte colour 
could he noticed on other 
side of the culture dish.

do

do

do

Poor growth on PDA. Very 
slow growing. Pinls colour 
ijas very prominent.

Conlfliophore conid la

Conidiophores are branched 
in single uhorl o f 2 to 5 
branched.

Branching >?as noticed both 
in single end double wharlc 
of 2 to 5 srajichos in each 
whorl.
branched only In single 
whorl

branched ic singlo and 
double whorls

Branched ranly in single 
whorl.

Gtngto celled, cylindri­
c a l hyaline eonidia are 
ottachoG single or in 
conaocutively at the tip  
of die eonidiophore 
brir-cuce.

do

do

do

»tfc
>£>•

2 to 5 conidia are borne 
consecutively at tho tip 
e l each branch.

6. Isolate fron fu d d  
weed Echinochlas 
crUBgalli u l

Hore or leae white cottony 
mycoliam. Grow well on PDA

do Pinglo conidium v;as 
ra t i cod on tip of each
broach



Plato 3 ioa plants artific ia lly  inoculated 
with Acrocvlindrl—  orrman ah owing 
ajMp t oaeooflifrera nTsnea the.



P la to  4* Shaath ro t  ayaptoaa produoad an 
a r t i f i c ia l  in o cu la tio n .
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opOTtoms were studied critica lly  la both the treatments.

Vran P.roseum alone was Inoculated In rice plants email 

light brown lesions with an yellow halo appeared here end 

there on tha flag  leaf Bheath on 8th day of inoculation.

Cigqo lesions slowly Increased In area and after thirteen days 

of .inoculation tha plants showed a gonoral chlorosis. When 

t o infected plants were given sufficient moisture the fan col 

Growth could be observed over the affected portions. Iheee 

portions later turned grey in colour with light yellow marcino. 

Clio grains were free of attack in a ll  the inoculated plants 

(Plato 3o.5).

In the case of combined inoculation of g.roeeum along 

with A.orygaa the in itia l symptoms could be observed two days 

earlier i . e . ,  on the 6th day of Inoculation. She development 

of oymptoas was similar to that which A.orysae alone. Here 

tho second lea f sheath was also found to be infeoted. The 

development of lesions was faster than in the case of 

A.orysae alone. On 12th day of inoculation the partially  

enorged panicle showed Hie fungal out growth and by 15th day 

tho unfilled grains showed brown discolourations (Plate 30.6).



?XatG 5* Hie# plant# a rtific ia lly  inoculatt# 
wItt Timgtaii rowiM «ho,10E a lia  
ajBip tons atypical to ehtatii rot 
diaeas#*



Plate 6, Fict plant* a rtific ia lly  inoculated
ulth Acrocyllndrlua orvgaa and - .
rugariaa roaaua *» - ~cobolna d infection 
chewing typical oheath rot e^spiona*
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^ioc-vairiatal varlatlone In development of aheath got aygotooe

Hiue rice varieties wore tested to study tha variation 

In symptom development. Slight variations wearo noticed in tho 

symptom davelopaont on different varieties. She majority of 

then showed symptom development seven daya after Inoculation. 

CSio colour of lesions varied according to variety also 

(sable 3).

Pont range of the pathogen

A total number of ten woods (listed out under materials 

and methods) froa rieo Holds were raised in earthen pots 

and inoculated with tho epora suspension of the fungus. Cut 

of this, sis weeds were found infected and oynptaao produced 

within 5 to 8 days after inoculation. I t  was noticed that 

tho isolates from these infected weeds were able to Infect 

,7loo plenta again and produce typical sheath rot symptoms.

rollowing are the weoda which were dotoctod as effective) 

Siold hosts of tho fungus by pathogenicity tests.

1, 'chlnochloa erasgalli 

a* •"leaalno In aloo

3. "icneoborla vaginalis



Sable 3
ai.cc-vorJ.otal variations In development of oheath rot symptom

Varieties ■ * ? » ? ' Hatare of oymptooi development after loth day of

I.Jyotbi 6th day Purple-brown lesions began to spread in tho f la g  lo a f oheath. 
lesions were of 0*3 to 2*3 cm long end 0*3 to 1.3 cm broad in sire* 
second and third le a f sheaths were found frco o f  d jap tone.

2 .Eriveni 6th day Purple-brown lesions, lesions on flag  le a f he ftp. to spread by 10th 
day o f inoculation. She disease free areas in choath appeared dark 
green in colour. Emergence of panicle wan retarded. Che diseased 
sheath become brittle  in nature.

3. Ann spar n a 6th day Grey-brown lsoior.s appeared almost in the nifiClo region o f f la g  le a f  
Shaath, lesion length were seme as in Jyotlii.

4. nohini 7th day She second le a f  sheath eloo shewed mild ojnptcsB. cc

S.Co-25 7th day Small light-brown lesions were noticed, synptcaa vers noticed only 
on f la g  le a f sheath. Che fla g  lea f sheaths tarncd rough and b r it t le .

S.Salarl 7th day
leaf

Symptoms on f la g  loaf cheath only, les ion s wore light-brown in f la g  
oheath. 3boior> on other sheaths were not conspicuous.

7-IR-8 cth day do

8.22B-12 'Jth day Only few number of lesions wore seen on the f l o g  le a f  shoath, ccmpa- 
ring to the other varieties, lesions were a lso  ecmaratively 
smaller and ligh t brown in colour.

9.Java 7th day Oblong dark-brewn lesions were seen, ic s to re  uere comparatively 
larger in size. Ono or two small la s i  on o were seen on the second 
sheath aloo.
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4. Qyneras difforala

5 . Qypegas ir-Va

6. Cyoerag tenerlffaa

Thg fie ta ils  of symptoms obnorvea on tho oo v»#ed3 were ob 

fo llow sj«

Lchlnocbloa oruettallli Syaptonig appeared on 6th flay ot 

inoculation, Purplo-brown elongated lesions wars noticed on 

firo t and second lea l Bheatbs, She lesions coalesced rroidly 

cad. cwore<3 three fourth of eheath area within fifteen flays o f 

.inocuXatLoD. sheaths with their leaves were dehydrated end 

becaoe Btraw coloured and dried, Sho mycelial growth of tho 

dun cub could be observed on the pen! d a  cad the grains turned 

dork brom (Plats Ho»7)•

.iilQimiaa Indies? Infection initiated on tho fifth  day of 

iaoculaticffl,  as elongated light brcwn IoejIcos on the firs t  leaf 

choate, Those lesions gradually coalesced and the whole leaf 

ohoate wtta covered, white mycelial growth could be observed 

in the panicles. The panicles turned chaffy and dried 

(Pinto iTo.8 ) .

::Gnochorla vaginalis i symptoms started on the Oth day of 

inoculation. At f ir s t  dark-brown to black lesions were



te • sjaptm prodaotd on vnd boats
B . i o «  c a a g i u  ■ <  c r g g r a i

  cn urUzldal inocalaul
g r Q C ^ X A n f lr lU is  w - y s p y .



ite . sn p to n * produced on wted host 
leuajuia ln d lca  -  on a r t i f ic ia l  

In o c u la tlc  croc v lln d rlo a
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noCiood on "the nook region of loaf petlolos. Goon those 

portions started to rot and tho rotting extended downwards in 

certain poticioe. Meanwhile the petioles toppled down at tho 

offocted region. Sho leaves and petioles gradually dried 

w ith  white mycelial growth on affected portion* (Plata Ho. 9 ) .

Cr/nenig fllfforala; In it ia l eymptoms were noticed on 6th day 

of inoculation, snail oblong, purple red spots appeared 

£ ix'at on atoms towards the top region which -feirnad purple- 

brotjn later. ] These spots gradually coalesced and formed into
I

Irregular noorotic patches and covered almost coe third of tho 

top portion of the stem. The flower hoods wero seen distorted 

end rotten. Mycelial mat could he observed on the flower 

hoods. In certain plants the leaves were also seen rotten 

la  advanced stages of the disease (Plate Mo.10).

.Opnerue ir la : Brown lesions ware noticed firo t  on 6th day 

of inoculation on basal portions of the leaf sheath. A ll 

tho sheaths wore found infected. Gradually the lesion* becon 

co spread upwards and downwards. The infected portion* of 

Cio stem rot tea and toppled down. Pan gal growth could ba 

do Looted cm the flower heads. In advanced stages the whole 

loof eneaih along with the stem rotted and tho flower heads 

turned black in colour (Plate Ro.11).



Plato 9. a n to n i produoad on uaad boat
Hoaoohogla TM 'uiila -  *i a rtific ia l 
weuiitteg with -Broc^llD if.iun £^jyga



Plato 10* Sjaptc*ia produoad an «aed boat
cvpbxmb diff orala -  on artific ia l 
Inoculation with Aarocylindri ja <yviaa»



Plcta 11. symptom* proAioad on voad boot
CYT>Ta« lrlm -  on artificial Inoculation 
ith crocvllnarian o m m .
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Cy'crus tenerlffae i Small purple rad apot3 appeared on Bth 

Gay o f inoculation, on the middle as wo 11 oa on the basal 

portions o f tho atom. Gradually a general chlorosis was 

noticed on the plants. Rangel growth won observed on flower 

hocda qIbo. But i t  yjqs noticed that the hoods ware not 

considerably affected duo to the in fection  (P late Ho.7)»

buuvlval of A.orvgpa

Viability of the pathogen in severely infoeted paddy 

straw and grains hopt dried under laboratory oonditions were 

a ludioG. Paddy straw and ©?ains collected fbon fie ld  infoeted 

by ohoath rot wore Jrapt under laboratory conditions, and tho 

v iab ility  of the pathogan wao observed at thirty days inter~ 

vale. She results revealad that the pathogsn was able to 

remain viable upto 60 days in infected paddy straw and 120 

Gays in paddy grains (Sable 4 ) .

A, Crojth said speculation of A.or.vsao on differont culture medic

She offset of differont solid media on the growth of tho 

pathogen was studied. Potato dextrose agar, Cecpefcs1 Pox 

a car, Richards1 agar, Corals agar and host leaf extract agar 

were used for the study. The mean radial growth and the 

growth characters of tho organ! aa in different culture 

madia are presented in Sable 5* Tho results of the study
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Table 4

V iability  of AeroorlindrluEi orysoe in severely infected paddy 
straw and grain Kept under laboratory conditions

survival of the pathogen 

' 'J 60 On paddy straw On paddy grains

jd ih  day Survived Survived

GOJi day Survived Survived

DOto. day Mot aurvivod Survived

IgOth day Dot survived Survived

153th day Hot survived Hot survived

133 uh day Hot survived Hot survived

revealed that Richards* agar wan tho best median fo r its  

growth followed by CEapeksJ Pox agar and potato dextrose 

agar, rospeetively. Dest eporulation was obtained on PDA 

followed by tha other two nodia uhlch showed equal gradea 

of cporulatioa (F ig .2 ) .

statistical analysis of the data revealed that Richards1 

cgar was significantly superior to a l l  othor media UBed

io„ growth.



Pig . 2 Growth o f Acrooylindrium oryzae 
on d iffe ren t s o lid  media.



54

Table 5

0’ outh anfl oporulation o f A .oryaao on d iffe ren t 
so lid  media

81.H o. Medium Mean colony 
diameter in 
Dm"

S p o lia ­
tion

1 Potato dextrose agar 77.2 ( +++ }

2 Caapeto* agar 83.6 ( +!■ )

3 Richards' agar 92.4 ( * *  )

4 Coon's agar 55.7 ( + )

C.D. »  5 .3

* Average of five  replications

(+) Lees than 50 average spore count per 
□ieroacepie fie ld

(+♦) 50^:100 „

{+++) >" 100 s,

3. jiiottid radio

Of tha five different liquid media tooted maximum dry 

weight of mycelium was obtained on Richards* medium follcwed 

by Jcapolfs’ troth and PI) broth. Coon’s medium and host leaf
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cxfc’acfc medium were found to bo poor substrata for the 

G?ovEh of the fan gun. On a l l  media, growth Qtnrtad on the 

third flay of incubation. Regarding eporulatlon, Richards' 

ncuiun was found to be the tost, followed by caapataj' and 

potato dextrose broth which were ranked equal (Table 6 , 

Appendix X and P ig .3 ).

Table 6

Growth and sporulatlcn of A .orvaaa on different 
liquid asdTa

0 1 . i.'q. Medium I'eao dry Sporu- 
wei$it of lation  
mycelium 
In mtgaa *

1 Potato daxtrooo medium

5 Hoot le a f extract medium

a Csapeks1 medium

j ItlchardB’medlun

4 Goon*o medium

1 0 1 2 .0 0  (++)

1160.00 (++)

1729.00 (+++)

913.00 <+)

937.00 (+ )

C.D. ■* 85.36

* Average of five replications.



SSV
W

O
I0 

JO 
1

H
E>IS/V1 

x
y

c

Fig* 3
p o t a t o  p e ^ t R o s a

MEDIUM



56

f i ’lcot of toraparatare ana pH on gadlal growth o f A.prygaB

a. '"toot of temperature

Siva different tenperatore levels ranging froo 15 + 1°C 

to 40 + 1°o were tooted. I t  was Sound that bolw 20°C and 

above 30°C the radial growth of nycolium was deoreaoing. 21io 

cntinun ■toonoEaturo ran go for heat growth end oporulailcn of 

the fungus was found to ho between 20 and 30°C (Table 7» Pic.4).

Sable 7
fiffect of tenporature on radial growth and 

eporulatlon of A.or.vsaa

dl.Ko. leaporature * Hern colony 
diameter in 

on

Hporulaticn

15+ 1°C 

£0 + 1°C 

25 + 1°C 

30 + 1°0 

40 + 1°C

5.54

6.56

6.90

а.32

б.13

(►+)
(+++}
(+++)

(+++)

(++)

C.D. »  0.97

* Averagp of four replications
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L ). Coot of pH

Among foui? d ifferen t pH leve ls  tested ranging ±caa 5 to 7«35 

maxinxj n yes lia l growth was obtained at pit 6.5. followed by 7 

and 7.5. The optimum pH range fo r  the growth o f tho fungse vao 

fooHd to be 6.5 to 7.5 ( Table 8| F ig .4 ).

Sable 8

E ffec t o f pH oa growth etna epGradation o f 
A .orveae

31.110. pH leve ls * Mean colony 
diameter in 
cm.

sporula-
tion

1 5.5 5.75 <+•(.+)

'"1ly. 6.5 S. 37 (*++)

3 7.0 7.35 (*++)

4 7.5 6.53 ( * * )

C.D. k 0.65 5J
(* Averages of 4 replications) 

yroCuctlon of toxin by A.orygaa

She e f fe c t  o f tho exo-toxin extracted from the fungas by 

grcndng on CBapeks1 broth won mado ass o f fo r  th is  tee t. She
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tested rice plants showed a ali^rt yellow discolouration 

on the fira t  leaf sheath, 24 hours after injection. Ihe 

culture filtrate  of the organism i hy growing in Caapeks' troth 

showed that i t  wse ahlo to produce typical disease symptoms 

smiles? to that of Bheath rot caused hy A.orvsaa on loaf sheath 

after inoculation. After 120 hoars i t  was noticed that the 

f ir s t  and second loaf sheaths were completely turned to purple 

trown with grey or papery dried portions at certain parts 

(Plato lie.12).

Changes in total sugars and phenolics of rice plants due to 

A.oryzao inoculation •

A rtific ia lly  infected rice plants were used for this study, 

rue infected leaf sheathe were chemically analysed 15 days 

after inoculation. Samples of sheaths No.1, 2 and 3 were 

separately analysed for hoth total sugars and phenolics. 

Corresponding leaf sheatns fron healthy rice plants of same ago 

raised undsr identical conditions were also analysed for 

comparison.

a. Ohringss in total sugars

She results obtained showed that in healthy plants the 

frrst  loaf sheath contained the highest quantity of sugars 

followed by the second and third leaf sheaths respectively.



Plate 12* Effect of xotoxin of AcrocyllBagisg 
arvaaa on rioe plant bbmhb.
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fa t  infection by the pathogen caused a reduction in total

c.’tpro in each of the three sheaths. Tho maximun per cent o f 

r'ocdOQBO in total sugars duo to the infoctlon c/vcr the 

cni.vocponding healthy ono mob noticed in the cane of third 

a, oath (9 3 .0  per cent) and the least decrease mQg noticed in 

f  ,'Dt sheath (55.37 par cant). She details aro presented in 

tab to 9.

1 . Changes In total phenollea

Isi healthy plants the highest pehnolic content vas recordod 

In She f ir s t  leaf sheath fo llc ;ed hy the sac cod and third 

chcaiha. Inoculation caused a reduction in total phenolic 

contents in each of the three leaf sheaths. Tho highest per 

cent reduction over healthy was noticed in the cose of f ir s t

Table 9
Ouangaa in total sugars and phenollea on leaf sheaths 

of rice plants due to infection by A.oryaee

Z oath Do. *  Total sugars *  Total phenolics

Healthy Diseased HealthyHealthy Diseased

1

2

168 75C-55.37) 725 105(-85.5)

160 16C-90.00) 630 1C0(-74.0)

90 6 (-93.00) 615 210(-65.85)

*  Ag / g o f fresh sheath sonple

The values in the parenthesis represent 
Per cont dooroase in quantity over healthy
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leaf oheath (Bp.5 per cent) and the least reduction (65.85 

-or cent) in tho third she a to due to toe infection by the 

£iu{jz3 (Sable 9 and P ig.5) •

./valuation of fungicides again ot Acroo.vllndrlum or.vsaa

•'-* laboratory aasav

1. Inhibition of growth of the funruaa(Poisoned food teehnicuo 
on qolid Kiodlura)

ot too ton fungicidoe tooted, eaon at threo concentrations, 

toaro x/03 ocmplots inhibi tira of growth of too fungus on 

potato dextrose agar medium incorporated with ryccro 2000 ppn, 

-"OOQ ppm and 5000 ppm: Eaviatin 500 ppm, 1000 ppm and 1500 p:n 

aid rytolan 2000 prm, 3000 ppm, and 4000 ppm (Sable 10). 2hoy 

varo found to be significantly superior to aU  other 

fungicides tested. Of toe ronaining seven fungicides KItazin 

1000 ppm was found most superior one. Hinosan 1500 ppn 

Canon Ii 5000 ppm, Kitasin 1500 ppm and Bifolatsa 2000 ppm were 

also equally offootivo la inhi'citinG ths growth of the fung-ss.

Hinosan and Cuman L at a ll  the three levels wore equally 

c 1 ''.cblva as Eifolatnn 1500 ppn and 1000 pju. Vitcvox 500 ppn 

cod 750 ppm were found superior to Aurlofungin and 

PiCiano 2-78* Bat AuroofungLn 25 ppn was superior to 

Bltiono 2-73.
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lea f sheath (© .5  per cont) and the least reduction (65.05 

r or cont) in tho third sheaih duo to tho infection by the 

fungis (Table 9 and Fig.5).

-vciuation of fungicides against Acroo.ylinflrlum or.ygaQ

■j. inh ib ition  o f growth o f tho funrue:(Poisoned food technicno 
on so lid  wodluiii)

v f ‘ciio con fungicidoo touted, each at .hreo concentrations, 

u-ioro i/Q3 complete inhibi lion of growth of tno fungus on 

potato dextrose agar medium incorporated with lycop 2000 prn, 

ÔOO ppa and 5000 ppm: Bsvistin 500 ppm, 1000 ppm and 1500 ppn 

and rytolan 2000 ppm, 3000 pnm, and 4000 ppa (Table 10) .  Thoy 

vcro found to be significantly superior to a ll  other 

fungicides tooted. Of -'die remaining seven fungicides Kit as: in 

1000 ppm was found moot superior ono. IIino3on 1500 ppa 

Cunsn B 5000 ppm, Kitasin 1500 ppa and Difolatan 2000 ppa were 

alee equally effective in inhibiting tho gi’O'/ih of tho fungus.

l.inosan and Cuman I> at a l l  the thro© levels ;;ore equally 

effect.Ivo as Bifolaton 13CC ppm end 1000 ppm. 7itsvas 500 ppm 

nrd 750 unm v.erc found superior to A'uriofangin and 

Bithane 2-7Q. But Aureofungtn 25 ppm was superior to 

l i f a n o  Z«78.

y,4 i-i
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Iable 10
laboratory evaluation of Fungicidec against A.or.ygae 

effect on radial growth (poisoned food technique)

a l . .Fungicides Concentra­ *ilean Per coat
SO. tion in(ppa) colony inh ib its

diameter over coi >
in (ma)

1 Vltavax 250 57.33 23.7?
500 33.16 55.''3
750 31.66 57.07

2 Sithane Z-78 2000 73.66 1 . 0 9
4000 61.83 17.33
5000 59.16 21.23

3 Hinosan 500 35.00 53.43
1000 33.16 55.
1500 28.16 62.33

4 Ifycop 2000 0.00 100.C0
4000 0.00 100.00
5000 0.00 100.00

5. Bifolatan 1000 31.33 5'.31
1500 28.66 ■61.-6
2000 24.85 C C . 0 6

6 Guman L 2000 36.50 31.44
4000 36.33 51 . C 6
5000 26.33 64.96

7 S&vistin 500 0.00 100.90
1000 0.00 100.00
1500 0.00 100.00

8 Kitasin 500 42.00 4 - . 12
1000 23.03 60.09
1500 27.16 63.36

9 Aureofungin 25 51.66 31.26
50 41.83 44.-5

100 41.83 4-‘ .34
10 Fytolan 2000 0.00 100.00

3000 0.00 100.00
4000 0.00 100.00

0 Control 75.16 • t

* Average value of three replications
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I)i thane z-78 2000 ppn was least effoctivo In in h ib i t in g

i!e Growth of the fungus (Plate Mos.13, 14 and 15 and P i g .6) »

2 . "nhibitlon of snore germination of the fungus on r'laea 
□lidoa

Complete inhibition of spore germination was observed for

o il the three concentrations of tho fungicides in the case of

jitiaao  Z-78, Fycop, Bavlstln and Kiteusin evon after 24 hoars, 

"^nocen and Difolatan were able to inhibit tho germination of 

opcrao completely only at 200 ppm after 12 hours. A fter 24 

hours Difolatan could inhibit ooapiete spore gemination at e ll  

iuo t'rree concentrations end Fytolon at 100 and 200 ppa 

conoontratlone only. Illnooan and pytolan wero also able to 

inhibit more than 90 per cent spore germination oven at 

50 ppn concentration both after 12 hours and 24 hours.

Canon L shewed mors than 80 per cont Inhibition only at 200 ppm 

after 12 and 24 hours. Vitavax at lower concentration (50 prn 

n d  100 ppm) shewed very lew per cont inhibition. Aureofungln 

end Vitavax were the least effective fungicides in inhibiting 

the spore germination of tho pathogen (Sable 11) .

0 . rio ld  eaaav of fungicides againat sheath rot disease of rico

A randomised replicated fio ld  oxperinont wan laid out 

to oscoss tho efficacy of six  different fungicides in 

controlling "the diBoaso.
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> > > > > > > > > > > > > > > •> J

VitOTCZ 250 ppa 
Vitsves '-’00 ppa 
Titsvss 7JO ppa

Bithans 3-73 2000 ppa 
DUiissiQ s>78 4000 ppa 
PithECC 3-73 5000 ppa

Hinosan 500 pp* 
nmosen 1000 pp* 
atnoaan 1500 pp*

Tyccp 2000 pp* 
Tjcop 4000 ppa 
yycop 5000 ppa

Difolatan 1000 ppa 
Difolatan 1500 pp* 
Dlfslctan 2000 pp*

D D p P

O D D Q □ Q B I
o o a a n o o o a a n n a o l

casan L 2000 p j*  
Cubs® I> 4000 ppB 
Cuai® 1 5000 fptu

Bwistln 500 ppa 
Beristia 1000 pp* 
Bwristia 1500 pp*

? t a \ <m ®(ot ol o|  r utssin 500 ypa
a I et e| ol o| o| o( Q| Ol e t ft ( 0 [a| -fragift iOOO PP®

oi Ol ol el 6 1  si e| o( o[ e( o| el | f̂?0 Q PP®

> fc C» & b b E> b
k&£>bbl>bbbbt>b
bU t> b t> b bob b b

iareofaacln 25 ppa
jtasftoXUagis 50 ppm
jateefniuin 100 op*

Pytolas 2000 ppa 
Pytolaa 3000 pp*
yytolsn *000 pp*.

6. Effect of rad ia l growth of Acrocylindrluin oryzae 
on different fungicides incorporated at varying 
levels in potato dextrose agar medium.



Table 11
Bffect cf different fungicides cm the germination of spores cf A .orysao

Slt^Ok Furs gioi tics Per cent inhibition of spore Cpminai-icsi

After 12 hours Aftcr  24 hours

50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200  ppm

1 Vitcvcor 30.00 30.00 90.00 13.33 ,■0 .0 0 83.00

2 Litknno 2 -7 8 1 0 0 .00 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 133 .CO 1 0 0 .0 0

3 ninoca 96.66 96.66 1 0 0 .0 0 90.00 : c . s s 1 0 0 .0 0

4 Fycop 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .00 103.00 1 0 0 .0 0

5 Bifoiaim 80.00 80.00 1 0 0 .00 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0  m

6 Cumdn h 3 1 .6 6 60.00 90.00 13.33 53-33
Co

83.33

7 Bavin tin 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0

8 E it 's in 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0 1 0 0 .0 0

9 Aurcofiinctn 13.33 13.33 16.66 11 . 6G 13.33 16.66

10 Fytolcn 93.33 1 0 0 .0 0 1 0 0 .0 0 93.33 1 0 0 .0 0 1 0 0 .0 0

0 Control 6 .6 6 6. 66 6 .6 6 5.00

OQ

1

5 .0 0
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a. ?or cent cf h ill infcotlcn

She per cent at h i l l  infection with respect to the 

different fungicides are presented in Sable 12. Hlnoaen wee 

found to he superior to a l l  other treatments in reducing the 

per coat of h ill infection vtfiich was follcwod hy Vitavax,

D1 thane 2-78 and Cuman-Ii. She lattor three fungicides wore 

on par with each other and thoy wore superior to Difolaten and 

ryaop, Difolatan and 3?ycop were cm par with control and so 

they were least effective in reducing tho h il l  infection.

b» lUaaaeo Intensity

Uith ragsrd to intensity of attack* tho results revealed 

that Hinosan was superior to a ll other fungioidos used in 

reducing tho lntonslty (Sahle 13) .  Hinoson was followed by 

Vltava* and B1thane 2-76 which were on par with Hinoson.

A ll tho other treatments were not effootivo in retracing the 

intensity of tho disease.

c» Grain vleldg end straw yield

Jfith regard to higher grain yield the plots treated 

with Dithane 2-70 ranked firs t  followed by Hinosan (Average 

yield recorded were 2503 and 2441 kg respectively of
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Sable 12
Comparative efficacy of different fungicides 

on aheatii rot of ri.es

Por cent of h i l l  infection (Ilson 
values after angular tra'asforraa- 
tion)

ni. no. Fungicides Observation

-I Vltava* 17.33

2 Pitfcane Z-78 20.13

3 Hinosan 12.93

4 Pycop 26.19

S Difolatan 25.91

6 Cum an Zi 21.09

7 Control 29.17

C.E. o 5 .8 4



Cxnarative efficacy of different funGicides cm 
tiiabcse intensity of sheath rot of rice

lafcle 13

SX.iJo. Fungicides Disease in toncity

1 Vitavax 2.305

3 Dithsna 2-73 2.365

3 Uinoson 2.158

4 Fycop 3.315

5 Difolatan 3.129

6 Cmnan It 3 .0 6 6

7 Control 3.460
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p-'ccooned paddy per hectare as against 2147 kg per hectare 

for tne control).

In the ease of straw yiold Difolatan end 2?ycqp ranted 

f i r s t  and second places ( i .e . *  an average yield of 2038 leg 

and 1977 fcg, respectively, o f processed straw per hectare as 

against on woragp yield of 1737 kg per hoctaro from the 

control).

Statistical analysis of the yield data revealed that 

ninoaan and Goman L were also on par with Difolaton and 

rycqp in the case of increased straw yield. AH the other 

tooamronto wore inolenificont with rogard to draw yield.

Ho/ever statistica l analysis of grain yield dhta shewed that 

fungicidal applications did not enhance the groin yield  

ol& iificantly (Table 14)

Table 14
Comparative efficacy of different fnngleidcfl 

on grain ana straw yield

ai.no. Fungicides Crain yield  
(kg/ha)

Straw yield  
(kg/ha)

1 Vltava* 2210.185 1791.66
2 Elthane z-7 8 2503.24 1701.85
2 Hinosen 2441.66 1831.47
it Vyoqp 2030.55 1976,84
5 Sifolatan 2379.63 2038.60
G Cuman L 2398.14 1862.96
7 Control 2147.22 1737.95

C.S. for comparison of straw yield = 236.54
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" f 'c c i ;  of olcrocHniatoloftloal factors on the Incidence and 
in tensity of sheath rot disease of rice

a. jrdor fie ld  conditions

2no mieroclimatologieal factors each aa maximum temperature 

and relative humidity prevailed in tho rico fie ld  daring the 

incidonee end developmental periods of the diGoaca were observed 

Ue.blc 15 and Fig.7 ) .  She period of thaao observations were 

ccloeted from 45th day after sowing of the crop (variety :Jyothi) 

t i l l  eg & day, i . e . ,  from flower initiation to complete heading 

o f t ic  crop. I t  was noticed that during the f ir s t  ten days of 

too above mentioned period, which was considered so moat 

c r i t ic a l  period of initiation of infection, the maximum 

tei oratore prevailed in the fie ld  ranged between 3 0 .5°0  to 

5 i'j C, ninimura temperature and relative humidity were ranging 

from 27.3 to 29°C and 65 to 89 respectively. L’vidences of 

in itia tion  of diooase symptoms were f ir s t  noticed on 58th day 

ci'tor sowing.

from 55th day to 65th day, thero waa a lit t le  f a l l  in 

•J:c maximum temperature range (29 to 31 ° G ). similar dooreese 

\ co olcorved in the case of minimum tenperaturo and Relative 

liun-cUt y ranges also (25.5 to 28.3°C and 71 to 02). On 

59 th day of ttoo crop, a h i l l  infection of 12 .5  per cent was 

olcorVGfl followed by 21.7 per cent on 65th day.



maximum minimum r m pBRCstiTAse op
T bm P S PA TO R B  T a w  P 15R A T  uRff JNppCTietd

Tig. 7. R ffeot of ralcroclimtologiaal factors (Sots? ora turo cnfi 
ralatlva humidity) cm the lncifiaaoe end intesBity of 
oheoth ro t disease o f r ice  -  under f io id  conditions.
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Sable 15
Microcllnatologioal f  no tore prevailed in tho rice field
faring the incidence and dovolcpnont of tho diocese

t'c'D o f obser- 
vction.C nays 
DSiors cowing 
Of tho crop)

* Microclimate prevailed inside the
Relattve"

crop
Maxlmas
temperature
(0C)

Minimus
temperature
( 80)

humidity

<'.0 30.0 28.5 65
46 30.75 28.0 82
47 31.5 28.3 03
13 30.6 23.3 ~S
40 32.0 28.0 73
50 31.0 29.0 35
51 31.0 23.0 78
52 30.8 28.3 32
5j 30.3 29.0 39
54 31.16 27.3 72
53 31.0 23.3 82
56 30.6 26.6 72
57 30.0 27.1 7B
jr. 31.0 26. S 63
55 30.0 26.6 75
fC 29.6 26, G 74
C1 29.0 25.5 74
63 29.5 26.5 74
63 29.0 25.0 71
G4 31.0 27.5 75
63 30.6 27.3 75

Percents c° 
of infe­
ction

12

u

21.4

5

/.veragsa of throe observations C 5 place □ frcn each 
hloolc.
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'.ny way the data showed that the ralcroclinsitical /actors 

were not steady during the infection end disease devolopnont

c tocos*

t) hndcr artificial conditions

Clio effects of maximum temperature and maximum relative 

humidity which were provided under artific ia l conditions were 

tilcc studied. She period of artific ia l conditiono maintained 

i'oo -iftecn days frcci the dato of inoculation of rice plants 

(■daring hoot loaf otagp of the plants)«

the infocticn by the pathogen could be do toe tad on 6th 

Coy of inoculation on rice plants ijopt at both artific ia l and 

ordinary conditions. She maximum temperature ran go maintained 

during tho f ir 3t five days after inoculation was 29.3 to 33«4“0 

under artific ia l conditions end 29.5 to 31°C in tho case of 

ordinary atmospheric conditions. Ain oat thin range of 

tcsrorature Itse lf was prevailed upto 151& day of inoculation 

in both tha conditions. But tho R.H. naintainod in artlfic ie l 

conditions was 95 to 97.7 whorean under atmospheric conditions

d.U, of 62.5 to 76 was prevailing during the period (Cable 16).

i t  was noticed that under artific ia l conditions, where 

a range of R.H. and temperature wore maintained 17.0
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Sable 16

'ffaet of temperature and ralatlTe humidity on the 
incidents of sheath rot disease under artificial 

conditions

DaSB
after
inocu­
lation

Artificial conditions

Mastatua R.H. g of 
tempera- plantn
luxe infe­

cted

Ordinary a-tao^heric conditions 

H.H.Maximum
tecrpora-
tnro

$ of
plants
infected

1 31 .6 96.5 • • 28.5 67.0 *«

2 32.0 97.0 • • 27.6 65.0 * •

3 32.4 96.5 till 28.0 63.4 n il

4 31.0 94.0 • * 31.0 67.0 • •

5 29.3 97.7 • • 29.5 67.0 • •

6 29.5 97.0 17.0 29.5 65.3 12.0

7 31.0 96.8 • • 29.0 72.5 • «

S 30.5 96.5 * • 30.0 76.0 * *

9 32.0 95.0 21.0 31.0 65.5 16.0

10 31.0 96.3 .. 31.0 65.5 • •

11 31.4 96.7 .. 31.5 67.0 fr •

12 27.5 96.C 27.0 27.5 67.0 19.0

13 27.8 96.4 ■ « 27.0 72.4 • •

14 31.5 95.8 * • 27.0 72.0 • a

15 30.0 95.0 35.0 28.fl 69.5 24.0
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per coax of plants were found infected (Fig.S) , os again at 

only 12 per cent in ordinary atmospheric conditions on 6th 

day after lnoculation(3?ig.9). Ehia trend was noticed t i l l  

15th day of inoculation. On 15th day 11 par cent higher 

infection was noticed in the a rt i f ic ia l conditions than in tho 

plants tept under ordinary atmospheric conditions.

She other peculiarities noticed uore core darter and 

1xscp~ rotted areao were v is ib le  on the boot lea f sheaths 

in the case of plonto topt under hot hniaid conditions. 

Similarly fungal out growths over the rotted areas and panicle 

wore nore prominent only oa plants tept under a rt ific ia l  

condi items.
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discussios

Sheath not of slca oaueed by I ogocyllndrlam ocyzaa. 

CQnaiderod to Sjo a ainor dleoaee has gained ouch attention 

in recent yeere as a severs disease of rice crc® in cany 

per to of tho world including India. In Kerala also it  is  

lawun to cause much dosage in nany parte and in the present 

otedy aloo It  w*a found to occur in a severe fora in cany 

porto of frlvondsua district.

She nomenclature of the organise causing tec disease is  

ntill under debate. Even though Gaos and llawkaworth (1975) 

ouecpsted tee new coBbinBtion scgoalndiua ea?seaa for the 

pathogoa* thiB n«ae has not teen accepted widely by 

nycologiato and tasny s t i l l  retain Sawada's old naaenclature 

Ac ooyilnflrluB or sitae. Prababsran ot al. (1974)»

A^teothrudu (1973), Chung (1979)* Datta and I’urbayaetha (1970),
/ fa .w n A < y< »«

Snthysnarayena and Beddy (1979) ̂ and Raina and Singh (1980) 

hesra followed Gav;edaae old nomenclature and daoignated the 

erconiea as i»ory*se. Since tiie old name le  widely used in 

the literature tee same io  retained in the proasnt study

also.

Era boot loa f stage o f rloo plants was found to be the 

usot oueeoptiblo stage of Infocticn by the fungio. In 

addition to inciting rotting o f the o'noateo, tha pathogen
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vao also found to infect the panicle of the affected plants, 

the disease is  at present kno'jn to occur widely. In India 

also its  occurrence hag been reported from different parts 

by Agnihothrudu (1973)* Amin at a l. (1974). ITair and 

3at'.iyarajan (1975). She symptomatology observed in the present 

study is  in agreement vjith those already described in l i to r a t ’'ro 

reviewed under the chapter, Review o f Literature.

She pathogen was isolated and brought into pure culture 

on potato destroso agar medium. IlorphologicaL characters of 

the dJ fforent isolates of the fungus compared well with these 

reported by other investigators, 2aeugL and Ibefla (1956), 

ou (1972), Shajahan e t  a l. (1974), Hair and Sathyarajan (1975)* 

SLo results of the present studios were in agreement with 

those of the above investigators with negligible variations.

Ho cn jreciablo differences wore noted, in tho morphological 

characters of tho isolates of tho causal organim made fron 

different sources, especially those from difforent rice 

varieties. However, the hyphao of the isolates from varieties 

Crivonl (A ), Jaya (B ), Sabari (B ), and isolate from fie ld  

weed namely Hohlnochloa cryggalli (F) were alightly thicker 

than those of isolates from Jyotbi (0) and Cynorue 

tUffpints (b) .  sim ilarly, the coniuiun from v/ced hosts wore
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eosjpcejatively smaller then thoes from rice varieties.

.Artificial inoealati® a tutHoo conducted with the conidi a l 

L«c?GH0i°D or culture bits have shown that tee fungus could 

o cc ily  infoot rice plants at hoot leaf stage. I f  tha plants 

mOSl. infected early in tee boot leaf stags, rotting of tee 

whole le a f sheath occurs resulting in the complete choking 

of tho psniolos. similar observations were recorded by 

;ao’i(£L and Ikoda (1956), Singh and Hoja (1979).

luring the investigation a mixed infection of A.orsaae low- 

end fiuaariuH roscum link ex Eriee could also bo detected 

which was able to produce typical shoath rot syoptorao as 

A.orysop. alone could produce. A rtific ia l inoculation studies 

of riea plantia with F.roesum alone showed that i t  could 

produce mild symptoms on tee cheaths atypical of shoath rot 

diooase. But combinod inoculation along with A.orysaa 

resulted In typical shoath rot symptoms, tea initiation of 

tfciCh could be detected two days earlier than when i t  was 

inoculated alone, shajahon at al.(1S74) huvo observed that 

P.rospnn and an unidentified species of H.velostachVbotrvB
I

could hs frequently isolated from plant parts with sheath 

rot symptoms. They also reported that these organisms alone
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could infect rice shea-01 tisanes anfl produce light "brown 

2.0 clone atypical of sheath rot oymptOEiB. Similar associations 

hcvo teen reported in the coco of Helninthoeporiuro brown 

lo a f spot disease of rica. In addition to il.op.veae 

(Breda de Ilann) , Helmlnthoaooriuia rostra-fana Erodis., and 

cahnlofles Eraehs., were also associated with brown spot 

Glc3Dsa of rics (Chattopadhyay crnd Das Gupta, 1959!

Atkins, 1972s Radakrishnan and Sutram anion, 1977). They found 

that these fungi could produce varying oymntcmo on different 

varieties when they ware inoculated alone. Similarly in tho 

cano o f Earhead Complex of rica i t  was reported that the 

Ccnhinod infection o f H.bloolarls. fl.orysae end grichooonla 

( te tornarla) padwlckli which wore together responsible for 

tho glume discolouration and blackening of grains (Anon.,1979 c ).

Bloo-varletal variations in dovolopment of rhoath rot sawntens

Iron the nine rico vorioties tooted for varietal 

variation In symptom development, slight variations in the 

eo lo .r and sine of In it ia l lesions could be detected. Both 

chart duration end medium duration commonly used high yielding 

rico varieties were found to be infocted by the organism. 

However, development of infection on short duration varieties
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cich as Jyotbl, Annapurna and irivcni ware ono day earlier 

t'lon "the medium duration varietlsB tooted. Shajahon 

£& Si* (1974), Chung (1975), Datta and Purkayastha (1978) 

have roportod that shoath rot disease was moit aevora on high 

yielding dwarf rlca varieties. Gha3Qhan crt a l , (1974) have 

also found that lesion colour varied frco groybrown to 

purjlo^trown depending upon tha varieties attacked.

Host range studies carried out Indicated that the fun rue 

could infect a number of graialnacsous and cyperncecus -weeds 

uliich are commonly found in and around rice fie ld s . This 

ah oped the fact that these weeds can remain as potential 

ooiroos of inoculum of the shoath rot pathogjn, especially, 

during the o ff seasons in and around the paddy fie lds.

Out of the tan weed plants tested by a rt ific ia l Inocula­

tion positive results were obtained ulth six woods v ia . ,  

.ch.lnoc'nloa eruaealli.Slencine indlca. Honochorla vaginalis. 

&52££Ua Ql££SPf4,Bt 9283223 i£ i&  and .Qypgxaa janacEfiEag.. Sbccc 

i.ocdo are recorded for the f ir s t  time as hosts of the pathocpn-

Studies on a rt ific ia l inooulation revealed the fact 

that 9 to 8 days of incubati.cn period vjaa necessary for the 

fuuguo to produce in it ia l gynntons which did not vary
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according to varieties. Purple red or light brain to dark 

bro^n or black pitches of rotted portions wore the oharocte*- 

riG tic oymptone noticed on aim cat a l l  •,’Sed hosts. In these 

woods oyraptoHB were observed cm a ll the above ground plcnt 

pcrts, v ia ., stems* loaf sheaths* flower heads or panicles 

end grains ate. were found affected in the case of flchinochlca 

orusgaUJ.. Eleuelno indlea. Crnerua i r l a . Cyaeras di.fforaig 

ana G'sneras teneriffas. -whereas loaf petioles and lea f blades* 

flowor heads otc. wore found affected In Monochorig vaginalis.

A period of fifteen days after inoculation was sufficient 

for tho fungus to cover tho wholo* vegetative ao wo 11 as 

reproductive parts of the weed hosts which resulted in coraploto 

flarago of tho affected plants except in tho case of Ovnerua 

toner i f  fa s . which was able to ronain without much damage 

oven after fifteen daya of inoculation with a slight chlorotic 

c? car an co only in the plants,

Veto?" favouring the l-icldrnee of sheath rot disease

Injury on tho leaf sheaths of the hoot plant was reported 

to oc a pre-re qu id  to for successful infection by the fun gun 

by uany workers. Chen and Chien (19C4) and Chin (1974) 

nave observed that rice stem borer ft as associated with severe 

sheath rot disease. Ehoy claimed that tho injuries brought



79

about by the stem borers on leaf sheaths were a pre-disposing 

factor for the eaey entry of the sheath rot pathogen in rice 

plants* They considered this as a main reason for the non­

emergence of panicles* Bair and Sathyarajan (1975) also 

obcarved that slight wounding of the sheaths eould favour tho 

infection. In the present study i t  was observed i that the 

fungus could infect rice plants equally with and without any 

injury.

Studies on the v iab ility  of the pathogen in severely 

affected paddy straw and grains shovjed that the fungus was 

able to remain viable in infected dried paddy straw and 

grains for about GO days and 120 days, respectively, under 

laboratory conditions. Kawoaura (1940) found that the fun ©is 

could remain viable in diseased tissues -  sheaths, grains 

and raehia for more than six months. Shajahan et al. (1974) 

also have mentioned about the survival of the organism. They 

found that the fungus could remain viable in dried rice straw 

end grains for more than one year.

Growth and snorulatlon of the fungus on different media

The fungus was able to grow well and sporulate on a 

number of solid and liquid media. Richards' agar was found
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□ant superior for tho radial growth of the fungus follov/od 

by Csspeks* agar and potato dextrose agar among tho solid  

aoaia tested. Beat eporulatlon wen notiood on H>A. In tho 

eaoo of liquid media host eporulatlon was obtained In Richards1 

□odium. Maximum dry weight of biomass was also obtained from 

'11 chorda' medium followed by CEapeks' and potato dextrose 

medium. Mohan and subraaanian (1970) have roported that

A.oryaae grew well in potato dextrose agar and regarding, 

liquid median, they found Czapeke' medium as tho boot.

Iffoct. o f temperature and pH on growth and spcralatlon

from the present studies on the of foot of temperatuss 

and pH on growth and oporulation, tho results showed that 

tho optimum temperature range for tho best growth and sporu- 

lotion was botween 20°C and 30°C. Regarding pH, the opt Iran 

3 i range noticed was between 6.5 and 7.5* Eaougi and 

ilxda (1956) suggested that the optimum conditions for tho 

boot growth o f  the fungus were 20DC to 23°C and a pH of 6.4 

Mohan and Subramanian (1978) found that the optimum tenporaturo 

end pH for best growth and eporulatioa were 30°C and 6.5 

respectively. An in it ia l pH of 5 to 7 is  satisfactory for 

majority of fungi (Cochrane, 1958).
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"o:tln production by the fan gig

The culture filtrate  obtained frcn CsapQIi9, broth could 

produce typical ohoath rot Byaptaag when injected behind 

the sheath of the flag  lea f as ■well as the sheaths of lower 

leaveo, 120 hours after injection without providing any 

crtccael injury on the sheaths. This shewed tho ability  of 

iho pathogen to produce toxic metabolites and itn role in the 

pathocPneoiB of sheath rot dicoace of rico. She toxic effect 

o f culture filtrate  of A.oryaae on tha inhibition of seed 

rc_viination of rice , barley, wheat, rye and rape have already 

reported by Chung (1975). He also reported That tho culture 

filtrate  cf the pathogen could inhibit the conidial gemination 

o f ..'.vriailaria or.yeaa.

iron the jjrcliniinary studies conducted I t  can to well 

pro road that the fungus produces a toxin or toxin like materia! 

rhieh nay induce the pathogenesis.

Pbanran in total eucarw and nhenolics.of .rlcs-Plants due to 
‘,.ov7snc inoculation

foual cu[garB

In the present investigation i t  was observed that there 

nee a gradual quantitative fo i l  in the content of total eurrrrr;
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in loaf shaaths froa top to bottom both In the case of healthy 

to well as inoculated rice plants. 2he flag  leaf sheath (Ho.1) 

contained the highest quantity of total sugars followed by 

tho second and third sheaths. But tbs inoculation of each 

of 'the leaf sheaths with A.or.vsaa caused a considerable 

reduction of total sugars with reference to the corresponding 

loaf ^heaths of the healthy plants. She maxima per cent of 

decrease due to infection was noticed in the case of third 

leaf sheath (93 per cent) and the least decrease in the fleet 

Dbaa-fo (55*37 ner cent).

I t  was reported earlier that the soluble sugar level 

influences the susceptibility of a host plant (Allen 1942$

Xmaa, 1962). Horsfall and Bimond (1957) clasolfled rusts, 

powdery mildews and chocolate leaf spot of beans which 

attack tissues with high sugar level, as " high sugar dlseecao'', 

while HeImlnthoeporial and Altomarlal diseases occurring 

in tissue with „ low sugar content were grouped under " low 

cugor disease". Sridhar (1972a) found that sugar reserve 

of susceptible tissues was higher than that of resistant 

toes in the case of Blast disease o f  rice* Shis might be the 

rocson attributed to the easy infection of flog leaf sheath
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of rice plants by A.cgysga * which contained tho highest 

ou entity of total eugare compared to the other 3,owe2? lea?
. 1

cfcoathg which contained only lessor quantities 0? sugars* 

nonco the shoath rot of rice caused by A*orsgga can; also to 

conoiteed as a high sugar disease*

■ £bo Xovelo of tissue sugars la the host dccreesQd folla;od 

1?3r infection* Aeada <195?)* Soya! end Joahl (1960) have 
mposiQil thia phsnctseson in several host parasite interactions* 

Roddy and sridhar (1976) elalaod that the reduction of 

eu.0Dfl.in the infects A sheaths were cither due to the utili­

sation of the 30 eofflpoanda by the pathogen itself or the 

dOdroGGod eyntbatio ability of the tieeuoe of Hho severely 

infcotod leaves* 2hoy showed the came principle in rice 

plan to infected with asnthcsnoneg orygps* Tho presence of 

noro era gar 0 In the tissues* tended to Incro&ao tho susoepti** 

bility of the host to invading patho^ns and tfroy served as 

sources of energy to the pathogen for Ita growthi and 

mltiplicatioa.

in total nhenolios

She results of the present study showed that in hoalthy 

pleiito the highest phenolic extent was recorded in tbo case of
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f la g  lo a f Bheath followed by tho second end third leaf sheathe, 

inoculation caused a reduction in total phenolic content o f 

oacli of the three leaf sheathe.

Phenolic compounds and their related oxidasee have been 

found to bo aenociated with the defense mechanisms of plants, 

because of their gon eral accumulation near tho wounded cad 

infected tissues. Phenols and their oxidation products aro 

highly toxic to pathogens (ualtar and Stahnann 1955! Farfc&s 

cad Kiraly, 1962S 2oaiyama, 1962! Suzuki( 19®)•

She present observations showed a general decrease of 

total phonolics due to infection by tho fungus. In the ease 

of rice blast disease. Jayacbandran Hair (1975) reported that 

inoculation decreased the total phenol level in leas suscepti­

ble cultlvar Hetno. while highly sueoeptible eultivar Co.15 

ohoxTed a general increase especially in tho later stages of 

disease development, 'i'oyoda and Suzuki (1960) and 

Sridhar (1972b) have correlated the resistance a£ rice cultiviro 

to high peroxidase activity vjhieh oxidised the phenolic 

compounds in the absence of polyphenol oxidase, fhis v;aa 

found to bo true in rice affected by blast disease 

particularly during lesion formation stage (sridbar and 

Q.i. 1974). Ehey suggested that ttio lees susceptible variety
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night have also poscessed an augmented level <£ this ozifiocc 

onsjfHB Saving tho disease development which night have 

oxidised the pbQnollos bom effectively. Ihis nl$it be the 

reason for the decreased level of total phQnoli.es in the 

infected dioatha of rice plants observed in tho present study 

alec.

'valuation of fungicides

Be cults of tho laboratory evaluation of fungicides indicated 

that tho geewth of the Xangua was caspletely inhibited by rycqp 

at concentration of 2000 ppm, 4000 ppm and 5000 ppa} Bavtstin 

at 500 ppa, 1000 ppm and 1500 ppm, Sytolen 2000 ppm, 5000 ppn 

end 4 0 0 0  ppm when tested by the poisoned food technique using 

potato &>3ttroEe agar as basal medium. She o f foot o f B avis tin 

in cheeking the growth o f many fungi in nutrlont media have 

toon reported (Zacboe e t a l . , 1963; Sen and Kapoor, 1975!

Kotoria and Grover, 1977). Chlnnaswesny et a l. (1977) in a 

f ie ld  study it  was observed that Bovistin was the best fungicide 

in checking the infection as well as reducing tho intensify 

o f sheath rot disease. Chios and Huang (1979) found that 

Davicitin was very effective in controlling the in vitro growth 

o f the fungus. Of tho remaining ooven fungicides tested 

Hiaoocn at concentration of 1500 ppm, 2000 ppm, Difolatan
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1500 ppm and 2000 ppn, Cunan £ 5000 ppn, Kitasln 1000 ppn end 

1500 ppn viere able to inhibit more than 60 per cent of the 

growth of the fungus. Vitavax 500 ppn, 750 ppn, Hinosan 

500 ppn and 1000 ppn, Difolatan 1000 ppn, Cuman £ 2000 ppm end 

A000 ppn were able to inhibit the growth of tho fungus more 

than 50 per cent and at those concentration a, tho above said 

fungieidoB wore almost equally effective in inhibiting the 

growth of the fungus.

Uagunatoan and Vijayaraehaven (1576) froa tbolr laboratory 

studios observed that Hinosan at 0.035 per coni could effecti­

vely Inhibit toe growth of A. oivsoe. lhey reported that 

E_uicse Z-78 could inhibit only at higaer concentrationB 

(O .u per cant).

_ resent study revealed that Di thane z -7 8  and Aureofungin 

cdovon at higher concontratione were not able to inhibit 

too (powto of the fungus effectively. But in was found that 

/uroofungin et 250 ppm concentration was superior to Di tonne z-7C 

even at a concentration of 5000 ppa. Cbinnaswaay et a l. (1977) 

found that Aureofungin sol was effective in checking the 

infection an well as reducing toe intonaity of aheath rot 

cL'.coaoe of rice under fie ld  conditions.



87

In tla experiments conducted to study the inhibition of 

e?a?3 germination of the fungus on glass slides by different 

fungicides i t  was found that CGeple'ce inhibition of spore 

germination wao observed for a ll the three eonojntraticus 

tecrtod in the case of Bi thesis 2«70» lycop, B avis tin end Kitazin 

ovoy, after 24 hours. Hi nos on and Difolatan were able to inhibit 

cent per cent spore germination only at 200 ppa after 12 hours. 

Cliia effect was maintained after 24 hours also. Fytolan could 

inhibit complete spore germination after 12 hours and 24 hours 

at 100 and 200 ppm concentrations only, ninosen, Difolatan aid 

Fytolan could Inhibit 00 per cont and above of spore gerainatlon 

even at 50 ppn concentration for both 12 hours and 24 hours of 

incubation. Camon B showed more than SO per oont inhibition 

only at 200 ppn after 12 and 24 hours. Viter ax at lcwer 

concentration (50 ppm and 100 ppm) showed pooa? results. 

Auroofuagln and Vitarax wars the least effective fungicides 

noticed in this particular study.

In tho field assay of fungicides the average means for 

por cent of h ill infection end disease intensity ore presented 

in tables 12 end 15. Ihe date clearly demonstrated that 

fungicidal application reduced the intensity of sheath rot 

dieosse of rice. Einosan woe found superior In both reducing
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iho por cent of b i l l  infection and intensity of the disease 

at a concentration of 0.1 per cent. Vitsvajc, BIthane z-78 

end Conan L 0.02^, 0.40#! end 0.12f= recpeotlvely were found 

oruolly affective in reducing the per cant of b i l l  infection. 

2i! reducing the disease intensity* Vitavax and Bi thane Z-70 

i;cra found equally effoctivs ee Hinosan, whereas Dlfolataa 

i,!33 found tp ho poor in reducing the intensity of the disease. 

Crcin yield was found slightly increased with the application 

of I) 3.'thane 2-70 followed by Hinosan. Pm gar fling straw yield, 

Bdfolatan and Fycop hevo significantly incrcaned tha straw 

yield cooparod to the other #roataenta. StatintioaHy Hinosan 

rad Cunon L were also on par with Dlfolatan and Tyopp wlSi 

regard to ineranaefl straw yield. A ll the other traataenta 

could not enhance tho strew yield, ncwevor, the increase in 

arcin yield woa statlBtioally insignificant.

Stroa a fie ld  experiment Chlnnaawaay at al. <19775 hevs 

observed that' Dithine z-78 was heat in reducing the percentage 

of infection followed by Hinosan, Bifolatan, and Bc/iatin* 

Anoticr field study under Kerala ooedl lions proved that 

chooUj rot incidence: was reduced when yuradan (as insecticide) 

vao applied along with the fungicide, Bsvietln or Hinosan 

(iU5C3̂ 1978 o).
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laboratory evaluation of fungicides by Raganathon and 

Vij ayaragheran (1976) have also revealed that Ilinosan even at 

very low ccaacontrations (0.05 per cont) could effectively  

control A.ogygea. I t  waa also reported that Vitevax was 

found superior in reducing the par cent of b i l l  infection in 

the case of sheath blight disoase of rice (Lakehmanan, 197D). 

JIo has also claimed that the troataenta with Blthens Z~7G 

and Hinosan could give inoreaoed grain yield in sheath bllfjrt 

affected rice.

Ihe results of tho present study end earlier findings 

indicated that Hinosan, Vitarax and Mthane Z-79 can he 

L’o coma ended for the effeotive control of sheath rot disoEco 

of rice in fie ld . Hcwaver, large scale recommendations can 

bo made only after detailed critical studies caa the correct 

stage of crop growth, number and frequency of application of 

those fungicides required for obtaining loaat incidence of 

tho disease in fie ld .

:,££$ QJLPf-fflV arppllma ts. ..aa, jaw

She preliminary fie ld  observations noted in the present 

study revealed that sheath rot infootion of rica could be

I
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initlatad at a temperature round about 30°0 with a relative 

humidity range of 65 to 69 per cent, Under these nicroallnatioal 

conditions too infection rata was found to increase slowly 

end attained 21 per cent on C5th day of crop growth.

Studies under a rtific ia l conditions proved that, where a 

hijjior range of relative humidity and temperature were maintained 

during the infection stage, comparatively higher percontageu o f 

dlpoaac inoifince algo could he detected. Under a rt ific ia l 

conditLcm®, wltbiE a period of fifteen days t£  incubation 

of tor inoculation, a maximum inoroaeo of cloven per oent infection 

could he observed than the ordinary atmospheric condltiona. I t  

was also noticed that larger in it ia l lesions and thereby 

factor spreading of lesions and prominent infection on panicle o 

could be noticed only under the saturated microeliraatical 

conditions.

shadabon et n l. (1974) found that a hot and humid weather 

condition could favour the incidence and development of 

Croatia rot disease. But Singh and uaju (1979) had n difference 

of opinion on this. They reported that maximum disease develop­

ment was favoured with a minimum tsmperataro range of 17°C to 

20&C*, end minimum relative humidity range cf 40 to 56 at tho 

time of flowering. S’srlcar aid Gupta (1977) have claimed that
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'ho relative humidity is  most important than temperature i'cr 

disease dovclopinant in the case o f  IlelalnteoEooriu* on rlco* 

According to them th* optimum temperature range for disease 

dcvolopaBnt was 25 to 30°C.

Kean tho results of toe present study aid earlier fin din fo 

i t  co.ild he inferred that the Incidence end dova lop cant of 

sheath rot disease of rice was favourad by a hot and humid
rA coo climate.



SUMMARY



SUMMARY

The symptomatology, etiology end control aspects of sheath 

ro t disease of rice caused hy Acroc.ylindrlum oryzae saw. were 

otudied in detail.

She sheath rot dieeoBO of rice  initiated on the oiddlo 

portion o f f la g  lea f sheath as ligh t purplish-brown oblong 

looions with ligh t yellow-brown halo, which on maturity turned 

QorlE brown v;lth papery whito or grey white eon too s. In sevoro 

eaoco tha other sheaths also showed symptoms. In advanced a lappa 

too lesions coalesced and covered tho entire shoath area. ? Ion to 

infected early in the flower initiation stage ohowed severe 

symptoms at the heading stage. In ouch cases the choking of 

w.iolo or part o f  panicles could be noticed.

Ihe pathogen was isolated from diseased rice varieties and 

woods in the f ie ld  and brought into pure culture on potato 

dcrtoose agar. The morphological characters v i s . ,  nature of 

mycelium, conidiophore formation, attachment o f conidia end 

tools measurement wore studied well fo r  six isolates of the 

pa too gon isolated from four different rice and two f ie ld  weoda.

nycelium was septate, profusely branched ond purple white 

in colour. Conidiophore were branched in single or double 

whorls with 2 to 5 branches in each whorl. The conidia were
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oinclo celled, hyaline, cylindrical in shone and home singly 

or coHBseuttvdly at the tip o f each branch. Ho approcl able 

differences were noticed in the morphological characters of too 

difforent isolates of rico varieties. However, the Hyphae of 

Oo isolate froo rice varieties Trlveni (A ), Jaya (B ) , Saber! (V) 

aud iedate from fie ld  weed namely Bchinoehloa cruBgalll (r )  

wore slightly thicker than those of isolates from Jyothi (C) 

ond Cyperua dlfformls (E ). Similarly the conidium from weed 

hoot3 were aaaller than thoae of rice.

2he pathogenicity tests showed that tho pathogen could 

coolly infect rice plants at boot lea f stags. Symptoma were 

noticed on tho sheath of a l l  the leaves and prominent Bynptono 

wore seen eo boot lea f only, successful and uniform infections 

wore noticed when inoculated with either spore suspension or 

cuit.iro b it  of the organism, in it ia l symptoms were noticoablo 

v i Eiin 4 to 8 days of inoculation but in most cages i t  tocic 

0 to 12 days to produce characteristic of natural symptoms.

During the investigation a niasC infection of A.ogyeae Scy. 

and rusariutn roaeum Link ex Erioe was also noticed which 

v,ao able to produce typical aheath rot oyinptono es A.orysae 

alo.io could produce. A rtific ia l inoculation of rlco plants 

*,£tfc r .roaeua alone showed mild oyaptone on the sheaths
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atypical o f shoath rot disease* But combined inoculation with 

o.-ygae prcvad that I t  could influence tho incldonoo and 

development of shoath rot disease typical to that of A. or.vEao 

done could produce.

ITlne rice varletleo were oxemined fo r varietal reactions 

to sheath rot diBeaee. Slight variations were noticed in tho 

colour and alee of the In it ia l lesions developed among different 

varieties. High yielding short duration varieties wore found 

infected l i t t le  earlie r than thoao of medium duration varletico  

teo end.

Host range studies ehcwod that the fungus could infect a 

nunlcr of common f ie ld  weeds. Six out of tho ten fie ld  weeds 

toctcd ohowed positive results namely* Bchinochloa cruoealll. 

jlouaiae indica. Honochorla vaplnalis. Cyporuo fllfformig.

Gyicrua I r la  and Gyperua tenerlffaa. fhose weeds wero recorded 

fo r  tho f i r s t  tiao aa hosts of the pathogen.

»iOg3rdlng the faotors favouring the inoidonos o f shoath. 

ro t disease, i t  was noticed that ln juriee on eheath could favour 

"10 oasy entry of tho fungus. However, tho prosent study 

rovooled that the fungus could infoot rice plants with and 

without any injury.
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Studies on the viability of tho pathogsn shewed that the 

fuaciQ could remain viable in infected paddy stew and groins 

for about 60 and 120 days respectively after the usual processing 

cad otarage of the produce.

Regarding the physiological characters of the eheath rot 

pathogen, growth and eporulatian on differont solid and liquid 

culture media, effect of different levels of temperature and 

p:i, ability of the fungus to produce toxic metabolites etc, 

i-cro studied.

Richards' agar was found most suitable for radial growth 

of She fungjs followed by Geapobe' agar and potato dextrose 

agcr among the solid media tested. Best oporalation was 

noticed on ££A. Among the liquid media tested Richards' mociiuo 

van found best both for growth as well as oporulation followed 

by Gscneka' and Potato dextrose medium. Optimum temperature 

rcsrifp for test growth and. eporulatlon was noticed between 20°0 

and 30°G, She optima pH range was between 6.2 end 7.5.

Che preliminary studies conducted on the ability of the 

pathogen to produoo toxic mstabolitoB and its role in pathoganocic 

gcra positive results. She culturo filtrate obtained
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iron CaapaUo1 broth could produce typical sheath rot oyaptoss 

when injeotod behind the ohoaths, 120 hours after injection 

without providing any external injury on the eheath surface*

She studies on certain biochemical ohaagps brought about by 

tho pathogen os a rt ific ia lly  inoculated rice plants, variety 

Crivenl showed that there was a considerable reduction of both 

total sugars and total phenolios with reference to the corres­

ponding leaf deaths of hoalthy plants of sees age*

In the study to control sheath rot fungus, tho effect o£ 

various prominent fungicidsD were tested both in laboratory 

tin -.rail as in tho fie lds. Results of the laboratory evaluation 

chowod that, Fycop, Bsvietln and Fytolan at various concantra- 

tiono tested ware able to inhibit the complete growth of the 

fungus. Hinosan, Blfolatan, Curran L and Kltacin were also 

found moderately effective in the inhibition of growth of tho 

fungus*

Bithane z-78, Pycop, Bavistln, and Kitanin showed ocRplcto 

inhibition of epore germination cf the fungus on glass slides 

oven after 24 hours of incubation* In addition to this,

.linoocm, Bifolatan and Bytolan also gave moderate results 

in tho inhibition of sporo germination.
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In the control of ohoath rot disease under f ie ld  condltIona 

the comparative efficacy of six  fungicides nenoly Vitavex, 

Diihane Z-7C, iUnoean, Fycop, Difolatan and Cum® 1 were tested. 

Eho results showed that Hinosan was nuperior in reducing both 

per coat of h i l l  infection and intensity of the disease at a 

concentration cf 0.10 per cent. Vitavax, Dlthaae Z-78 and 

Cumon 1 ,0.02?, 0.40? and 0.12? respectively showed equal effect 

in reducing the h i l l  infection. Vitavax end Diteane Z-78 were 

found equally effectivo as Hinosan in reducing the intensity 

of tee disease.

increased grain yield was recorded for tho Jroataent* 

with Biibcne Z-78 followed by Hinoson. Difolatan and Fycop 

have olgnificsntly increased the straw yield, Hinoscn and 

Cnnen 1 was also on par with Difolatan and Fycop in the case 

of increased straw yield*

She preliminary f ie ld  observations noted in the present 

study with respect to the effeot o f microclimatlcal factors 

ouch as tsmparaturc end relative humidity showed that the 

ohoath rot disease of rice could be initiated at temperature 

round about 30°0 with a relative humidity range of 65 to 89. 

Studios under a rt ific ia l conditions indicated that a hot end 

humid microclimate oould favour tee inoidenca as well as 

iatonoity of sheath rot disease of rice .
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APPENDICES 1

Comorii.tioH of media uaed 

Potato flog-facae agar maQl'aa 

Pcnlotl atsfl alicaC potato -

BOztrCoe -

'i^cc agar ~

Dlntlllod water •

psaaolis1 agar nadima

r i f S 304 .  7H g O  -

ia;2eo4 -

roz -

-

IM50- -

saoroco -

i\£t2? agar -

DiotiHofl water -

HlohcrgQi agar medium 

EiO” -

« I 2S’04 *

t:cso4 -

IScCl -

0aclo -d
Suer ooo -

200 g 

20 g 

20 g 

1000 ml

0.50 e

1.00 g

0.50 g

0.01 g

2.00 g

30.00 g

20.00 g 

1000 O l

10.00g

5.00 e  

0.50 g

100.00 ng

130.00 mg

30.00 g



go on* a.area nedlun

IlgtO,,. 73IgO 

Gucrooo 

Dorrt-'oae 

EIO-;

Agar a«os 

Dot.acid phoophate 

D iatillofi. water

Sloot lo a f extract medium

Hoot leaveo

Dio tilled  water

-  1.23 g

-  7.20 g

-  3.60 g

-  2.20 g

-  20.00 g

-  2.72 g

•  1000 a l

•  200 .00  e

-1000 ml

Sources Source book of laboratory exerciser In Plant
Pathology, Source hook committee of tho American 
Phytopathologicol Society, pp. 366- 368.



APPENDIX II  

Analysis of variance table 

Growth of Aoroorllnarlun orysao on different
solid media

Sourco Sum of 
8 glare b

a f M.S. ijfaethar 
significant 
or not

lotal

Trealzcnt

Error

3924.02

3671.24

252.78

19

3

16

1223.75

15.798

77.46 Significant

C.D. 5.33

*3 E2 S1 24
92.4 83.6 77.2 55*7

•  a a



A22ESI)IX I I I  
Anali'Bis of variance table

Growth of Aorooyllndrlua orygea on liquid 
madia

source Sun of squares of 14. S. r Ufcstbcr 
significant 
or not

Sotol 2370394.00 24 .. • • . .

Ircalncnt 2280654.00 4 570163.50 127.07 Significant

Error 89740,00 20 4437.00 » • ••

C.D. = 80.36

5£ I,

1729 1168 1012 937 913



AppEiroix iv 
Analysis of varinncs table 

Effect of temperature on growth of the fungus

SOUSCO SUM o f 
square a

af U.S. S'. Whether 
significant 
or not

Eotel 25.64 19 . . ,, •  S

Ercatmnt 17.46 4 4.365 10.59 Significant

Eras'-* 6.18 15 0.412 •• • •

C.B. 0.97

T4 T3 s s 2 5 2 1

8.32 6.90 6.56 6.13 5.54



APPS3C22 V 
Analysis of variance table

effect of pH on growth of tho fungus

Soa’-’QG Sum of 
squares

flf M.S. ? Whether 
significant 
or not

Soldi 17.46 15 a « • • , ,

Ere&tnont 15.15 3 5.05 26.57 significant

2.31 12 0.19 * a •  0

C.V. *» 0.65

s2 23 *4
HI

1
8.37 7.35 6.53 5.75



I

APi’JiiWIX TI
Analyale of variance table

laboratory evaluation o f  funglolfiee against 
Acroeyllnaelaa orveaa

Source sua of 
squares

OS U.S. F Uhether 
significant 
or not

fo ld 635.06 92 • • • • . .

Replication 0.30 2 • « « • • •

Eeoatecnt 632.28 30 21.07 526.75 Significant

arcs? 2.48 60 0.04 « « • •

C.D. ■ 0.37



APKSDIX VII
Analysis of variance table

Comparative efficacy of different fungicides on 
oer cent of h il l  infection efter angular 
'  transformation

Ti-r r i ‘ rT~  *■’......... ................................................................

Source Sum of df U.S. S' Mbetter
squares significant

or not

So tel 

Blocli 

Srcolnent 

la'ror

911.270

22.520

768.509

120.241

27 ..

3 7.506

6 1 28.084 

18 6.68

1.12 ..
19.1? S ig iif leant

C.D. n 5.84

t r ■*6 TT4
12.93 17.38 20.15 21.00 25.91 26.19 29.17

• *



A2PJ2JBIX VIII 
Analysis of variance table

Comparative efficacy of differont fangldSeB 
oa disoaeo intensity of sheath rot of rlco

Soarco Sum of 
squares

df M.S. r ■Whether 
significant 
or not

2oial 13.425 27 • * • • • •
Bloc!: 2.532 3 0.844 3.907 • •
Iroatront 7.004 6 1.167 5.402 Significant
Lrror 3.8*39 18 0.216 • • • •

G.D «  0.69

j
.130

21
2.305

22
2.365

h -
3.066 3.129 3.315 3.48



Analysis of variance table
Comparative efficacy of different fungicides 

on grain yield

APPENDIX IX

Source Sum of
squaroe

df n.s. "Whether 
significant 
or not

Cotal 3011974.703 27 .. « • • •

Block 873124.076 3 291041.358 3.706 • •
Treatment 725368.91 6 120894.32 1.54 Hot significant

Error 1413481.71 18 76526.76 •• • #



APPENDIX X
Analysis of variance table

Comparative efficacy of different fungicides 
on straw yield

Source Sum of 
squares

df U.S. P uhether 
signified! 
or not

■To tel 882302.165 27 • • • • • •

Blocl; 64074.83 3 21358.29 0.843 • •

Trcataont 361934.42 6 60322.40 2.379 Significant

Error 456292.87 18 25349.60 , . 0 •

C.D. «  236.54

a1 2

2038.(0 1976.04 1881.47 1862.96 1791,66 1737.95 1701.85
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ABSffiAOI

Ctoate sot disease of rica caused by Acpooyliadslua oryzae 

Saw. i/as Investigated. She fungus was found to in fect sic# 

pionto at boot lo a f otega. She lea f sheath covering the paniclo 

i/tie found to be comparatively more susceptible to the fungus 

than tic shoath o'A, other leaves. Severe Infection caused 

choking of the whole panicle inside tho sheath I t s e l f  before 

eaci’gojoe.

She pathogen wos isolated from infected tiscusB of host 

planto and brought into pure culture, Compcrativo studies of 

aiir Icolates o f AorocvllBdrima or.ygaa from four rice varieties 

end two weed hosts did not show much appreciable difference 

in their morphological characters except sligh t variations in 

tec hyphal thickness and tsaaller conidial size frca thoee on 

t-ccfi hosts.

Pathogenicity teeta conducted with aithor spore suspension 

or culture b its showed that the pathogen could easily  Infect 

rice  plants at boot lea f stags. Evonthough i t  could invade 

a l l  tec lea f sheathe* prominent symptom was noticed on boot

lea f caoate only.

/. mixed infection o f Acrooyllnariuro or vs as Saw. * and 

rusarian rossun Link, ex Fries v/ara also observed in rice during 

tho invcoligation. She symptom observed was typical to that



of ACTOO.vllnarlaia oryaae alone coaid produce. A r t if ic ia l 

inoculation otudies revealed that Pa Barium roaaum alone was 

not dbin to produce topical sheath ro t synptcas on rice. Bat 

elong ;'ith  Acffoeyllndrlum or.vzaa i t  could influence the infection 

end oynntoa development procesoos.

Studies on varietal reactions to Shaath rot disease with 

nino variotieo showed that in general high yielding short 

duration varieties were infected by the organise earlier to that 

of aodlusi duration varieties tested, no other appreciable 

vcriationa could os noticed between varieties on symptom 

c:r<roacion except slight differences in colour and siee of 

in itia l lesions developed.

loot range studies of the causal organist showed that six 

out of ton field weeds tested were effective wood hosts of 

tiso fungus. Shey were Rehinoohloa era again . Bleuaine Indies. 

ronochorla vaainalla. Cyperua ir la . C.fllfformlB and C.tanerlffoe. 

fhcoe plants were the firs t  record of Acrocylinflrlua orysae 

as host plants.

Present study showed that tho fungus can survive in paddy 

stray and grains up to 60 and 120 days respectively under 

ordinary conditions.



Pichardo* medium was found beet for the growth of the 

fungus* followed by Csapelca* ana potato dextrose medium 

in the case of both solid and liquid media tested. Best 

Dpomlatioii was obtained in potato dextrose sgsr end Richards' 

ncdiun among solid and liquid media respectively. A 

tonporature range of 20-30*0 and a pll ranee at 6.5 to 7.5 were 

found optimum for best growth end sporulation of the fungus.

its preliminary studies conducted showed that the fungus 

non able to produce toxio metabolites which pley «  role in 

tho pathogenesis of the sheath rot disease.

A comparative analysis of infected and healthy leaf 

olnaths of the rice variety Trivenl showed a considerable

reduction in both total sugars and phanolics.

Laboratory evaluation of fungicides showed that Fycop, 

Saviotin and Pytolaa at various concentrations tested 

could inhibit canpleto growth c f tha pathogen. Hinosan( 

llfolntan, Cuman L, and Kitaiin were found moderately effective 

in inhibiting the in vitro growth cf the fungue.

Bithane s-78» ryccp, Baviatin and Kite*in could inhibit 

compiote spore germination on gleso slides even after 24 hours 

of incubation.



Hinoaon, Difolatan and Fyiolan gavo moderate result* in 

inhibition of op ore germination.

Under field conditions Hinosan at 0.1 per cent concentration 

folio-.,ed by Vitavax 0.02 per cent and Dithane Z*78 0.4 per cont 

were found effective in controlling sheath rot dies ess of rice.

Preliminary studioe on the microolizaatological relations 

with the disease incidence, showed that a hot huaid micro­

climate during the boot leaf stage of paddy crop could favour 

t  o disease development.




