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INTROYUCZION

chosth rot of rice was firpt dcserited by Sawada (91922)
fron Tormosa gnd the omusel fungie wes naved Acrocylindwium
orman.  Thin dlgesse wae conaidered Yo be a ninor disesse
md aes now gelned much importancs in recont yoove in many
sardz of the world ineluding Indie. Chen (1557) reported
5 - 20 por gont damegs, and 1t may poootimes bs es much ss

23 ccnt in Talwans.

o0
2
¥

Zho occurrence of thie dlseaso in Indla was first
tooerited by Agnihothrude (1973) from Karnetake. In Keraln,
rhioain rot was £irst reported by hair and sathyorajan (1975)
S Mivenfrum aven. It 1g kncwn  to cause much dampge inm

uray rice growing areag in ths State.

Iwénthough the dissose wag revortsd long beck, not mach
w2z has been earried out on this disense in this country o
ahmonds The exaet mode of purvival of the pothogen, factors
Cavouring the incldencs and development of the disonse,

otnirol measures ete. were not siudied under Koralwm conditionrs.

In the presant investigations an attempt was made to
neoalnd a better undsratanding of the dlpeame on varlous
impoztont aspects such as sympiomatology of the disense,

norgdlogleal variations of different 1solates of the



ongmaiony 4t pathogenicity, role of ageocicted organisus,
hoot »onge of the pathogen, wode of survivel and important
phyniclogloal characters of the crganigm, evaluation of
zunclcldog in laeboratory and f£ield and role of climatologicnl
f£nciore on the iucidenes znd develeopmont of the dligeases
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REVIEW OF LITUAATURE

sheath rot of rice couged by Acrogylindrium o-yEas Sows,
oy fivgt reported by Sewada from Tormosa in 9922, Tasugl
cndt Tkada (1956) ertificially inoculated the fungus on rice
plant and eptablighed its pathogeniclty and thoy provided
voro Informationa en cultural and physlologieal cheracterisiles
o ‘epgyzae from Jepan. Chen (1957) observed 3 to 20 per cont
Cotage of riee e to cheath rot in Talwan. Sabseouently this
tilovase was repovted from Vietnam (Anon., 1962) and from
Cholland (Ca, 19€3).

In Indis hip dlooepe was firset weported 'n;c
Acpieotheady dn 1975 from Kerpabska. DPrabvekaron et al.(1974)
rooorted A.oxymes fran Tamdld Hods. Thoy recordsd a ylold loes
of cumt 85 per cant dus o this dlmesse. Ahomed gt al.(1975)
roved the pathogeniolty of A.oryess isolate in rice plants.
‘uld ot 81.{1974) fros Andhwa Tradesh gave a dotailed account
of tho dlseape. They furnighed infornation on cceurrence,
lonres and the type of symptons observed undor natural
condislong, Neair and sathyarajen (1975) reporiod a heavy
lucidches of sheath rot of rice caused by A.oryzoe from the
o coizontal plots of Collage of Agriculiure, Vellayani in

[y
Tt loe



Attabhanyo end Rugh (1973) zeported thet thip dleoesc ucc
o pe=ioug problen in breeding marserdes at the Rlee Experivenicd

rintlon, Loaistena in the Usited States of Amcrica.

Laping 1974, Shejoban ot al. after conducting dotalled
sxrray of fiwe major ries growing esreas of Scath Usoiern
Soilpiana, veportsd that 11.4 per cent of tillers showed

=, ion of sheath rot,

Goms end Hewlswerth (1975) from Heiherlands coapared
loolakas of B.oryeos and Savada's holotype collectien and
ghono¢ that two fungl have passed under thig name in the

stcuniure. So they introduesd the new genus Sorocladium fox

[ S

Jorogyiindriva end a new conbinoticd Sarocladiun onysos Gons
ond Jovks wes medo for the orgaulom cenging choath rot of
2i00

Ladia and Purknyasthe (1978) from Calcutin woported thet
ailiough the new naws proposed for A.oryes vas Ssrocladiasm
oryooe by Gomo ead Hewkaworth, the controvorsy ouong
t yeologlots was not yot resolved. Chakravarty cndé Bigwem (1970)
evoaraated tho yield loss due to sgheath wot in India and
»eoRted that tho average roducticn in grain welght in

diosaopd penicles was 79 per cent.



Symionatology

gamagi and Ikeds (1956) reported that the fungus chiefly
atincieé the uprermogt leaf cheath snd eaumsed rotting. The
roylob trown lesicas codlesce and form large irremlar

tlobtohos.

o {1972) dagoribed the symptomp of the dlgoase es

oLl

? Thy rot oeciyrred on the uppermost loal sheath encloging
#0 ~anlalos. The losions started es oblong or somewhat
iovecalar spote, 05 0 1.5 oo long with brown marging snd
ey centrem, or they ware groyich trowr throughout. IThey
culsef and often coalsseced and covered most of the leaf
shoatus  The young panlcles yemained within tho sheath or only
srmiially emevgsd.  Atundant whitish powdsry growth could te
Z5.ad inside ihe afiocted sheaths and young paniclem were
rottadt.

tmle et al, (1974) from their 21014 cbmervations found
that the initial leslonm wore 0.5 10 7 c@ long ond 042 10 0485
o vide, ovel, aark chocolste brown in colour gurrounded by
o dlf uged 1ight brown halo, whoreas the healthy cheath sround



T leslon romained groon. Iesionp occurred on the pheaths

of 211 leawes, tut mogt congplicuocus on the £lag loaf sheath.
At Hloes, bocauge of mevere infeetion the ontire shocth

oo Jdark checolats drown in colour with irzognlasr outlinen
of poveral overleping lepionss Oldsr lcsicne had dork browm
220D 02 to 0.3 cm wide and the gresn colour of tho shoath
prormopnively becane light green snd finally otraw coleared.
vhon gavezely affscted, the panicles digd Rot oumorge and were
cormxgoed innids the flag lesf gheath, eand dark brown legiong
oo ovidont on tho oater oide of the gheath. They weffrred
o Tils piege choling. Some tizes o-nll holes were also noelrecd
o ¢.0 affected cheoaths which indicoted inscet injury leaven
" V1 n¥fected sheaths loot their pgreon coluup, dehydrated

and toeene siraw-yelilow in ocolour.

Ghnjehon et al,(1974) found that the disceso occurred
sotoamlly on the upper leaf sheaths mogd consgplcuocas on the
flan leaf gheath. Leaion colour veried frem rrey-brown to
2 doebrown depending upon tho varioties athacred. Paniclen
e the affected plantg offen d4id not emorge and the glunes
of the infectad florets were discoloursd dark vred or purple-

s ko black and often were not filled.



fialy and Sethyarajan (1975) deceribed the symptems as
Lolloug s

v The symploms appeoved only on the sheath which cover
%t peniclog. Thay eppeawed es long oblong leslags. The
Sully doveloped losiong varded In sigo fzom 0.5 tc 2.0 ci
in lengih ond 0.5 40 1.0 on in width. Young mpotis eppenred
wifornly greyish = brown bat on maturdty turned whitish
cooy with @ dnpd Wrown pargine The individaal loslong
coalegesd togsthor and in advanced stegen covered the choaih
alaopk complofaly. As a renult of infoction the panicles
vore shy to enorgn o oven robted yhile inslde the lead
choeth. In the Infocted fiold tho ponicles could te
oLaorved at various stages of omorgancs. Uhitish powlery mass
Lof. ¢ fungal geowth oruld te dedocted at the central peoriicn

of the spots dsvoloped snd ineife the affocied sheathv,

ozphology of the fungas

Seouyzas vac 2irsi doeoribed by Sowada in 1922, from
IKvanivit: N

casugl end Ikeda (1956) gave the conidial meacuromenic,
Lecopding o them the rod shoped hyaline conldie from iho
hoot moagured 2.1 10 8.5 2 0.5 to 1.6}rum and 1.8 to 13 x
1 19 1.6 um from culturo.



ou {1972) gevo deporiptions of the orgoanisnm as follcugi=

v yhito sparsaly branched septate mycelium, t.5 to
2.0 jam in diometer. Conidiophore crise from the mycoliun,
i catly thicker than the vegetative hyphae, trenched once
02 tice each iime uith 3 to 4 branchos in & yhorl. Tho
aoain axis measursd 15.0 to 22.0 x 2,0 to 2.5 um and ‘erninal
brznches 23.0 %o 45.0 fam longy 1.5 pm vide at the vase., “he
econidla vere formed conpocuaiively on ihe tip. Conidia wero
hyaline, smocth, single celled, cylind-~ical, which meagurod
3e0 Y0 940 % 1,0 to 2.5/um.

shejohen et gl.(1974) deocribed in detail the morphe-
Jogieal characters of the funpgus. Thoy roported that ho
nycellum was colourleas, scpiate, t.5 to 3.0 um in diametcr.
tonldlophores were single or branched 15.0 to 25.0 um leng
¢r with secondery branches in whorls of 2 4o 5§ phimlides
o22é 13.0 {0 19.0 p;m leng. The conldia were found eingly
at the Hip of the comidbophore and they woza hyalina,
panoihy oylindricnl, single ccllod and moagured 3.0 %o 17.0 =
1.5 %0 2,0 fam on FDA cultwwo incubnted of 32°0. Varlaticne
vore noticed in the moasuremonts with different molia.

In potato dextrose twoth; the conidlal mcaopurenants wore



5,0 o 22,0 x 1.5 to 4.5 um with on average of 9.6 x 2.8
Conidia from the infectod loaf shoath moasurod 2,5 to 8,0 x
140 to 2.0 pm with er ovorngo of 5.0 x 1.0 pum.

Hair and Sathyarajan (1975) docoritoed the fungs
4golatod from Korala. Ths myceldium wes septote, puxpligh
1hltay profascly branched ond 1.25 10 2.0 un in dismeter.
Tha oonidiophoran wore slightly thicker then the oxdinavy
vogstative hyphao, chort and wore onding in a vhorl of 3 to
G tranehicge Ofton onp oy tyo sids branches were algo noticed
fran the main oonidicvhores. Tho paln branch meanurod
1040 % 15.0 un in longth end 2.0 5 2.5 um in breadths The
taminal qylindrnicai branches wore teporing towerds tho
p end measared 19.3 to 22,5 an in lungh and the baso
noengared 1.0 40 1.9 [ in breadth. COmidln vere consacu=
tivaly formed st the ip of the conidiophorass Cmidia
wore single csllod byslire end moamared 3.5 €0 T.0 x
140 0 1.5 fam in sige from tho host and 4.0 to 8,0 x 1.0 to
745 pm from the oculture.

Patbogoniofity

Togupd anfl Ykeda (1956) ariificially incculated tho
fanpun on rdos plants with ocnidial ougpencion and
cotablished its pathogonicity.
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Chen (1957) ropertod that dilffexent ioplotes of the funrua
al2fored in thelr pathognicity, Tho fupmp cozld not infeet
othor greninececus plents teoted. Shajaham ot 51.(1974)
obinined best results with rico plents grown in green houes
with hyphol and conidiol suspension when injootad tohind
%o oater sheath with e hypodermic negdle.

oizmedope inoculation wmethod or gpraying of oonidial
rizyengdon of the fangas wan Lound effeoetive to prove the
pothogentolity of thio organicnm in lasshouse grown rice
plantzy (Anin of pl. 1974).

Inooalatlon of rico piomnds at toot lonf siage with ecnidiel
capreneion of tho fungup could produce typical pymptoms of
saoath rot disvase (Felr and Jathyarejeny 1975)« A.onyees
inolates fxam oterlle zice planits collscoted from varicug
localities in Taiwen oould produco typical sheath xot
oztome and glorlliiy cn ertificlally Inmcculaled rice
plcate (Aoone, 19760).

Agoeeintod oxeenismm

Jugarium roseun Livk ax Frics, ond an snidontified

cpceles of Hyslonlachybotrym, wers raportsd an osnocintsd
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orgenioma in ohoath rot dleease (Shojahen ot 8le, 1974).
shoy reported that thoge orgonisns coald te £raquently
icolated from parts of tho rieo plont with sheath rot
mtipbongs  Both those organisms could infect cheath tiszucs
mand produocs 1light brown leplous atypical of cheath rot
nyoptom. Dut when thoso orgonisne were tooted aleng with
A.orymoe in rice plonte no other poculiarities wero observod
than that of typieal sheath rot oymptomo, which the A.oryceo
alogdo yould produce.

Vazlatal reactiona

Chon and Chien (1964) cbeerved that Indica types wore
nogt eusesptiblo than Jopenioa types. shejahan st al.(1574)
and Chung (1975) elso roportod simllar veriotal reaction.

tubromonien and Ramekrishnen (1975) reportsd thet
Anngpurng wag comperatively more guscecpiidble while vnr:leti.ea
1ilm iiet, 71«6, Kento and Sigadic showcl loast gusceptibility

to the disoeso.

Amin (1976n) from Andhra Pradesh end Halk (1976) froo
Orinsa have oleo reported cortain rice vardatlos aa realstont
to this digease {(Remtalai, Manoharsali, Sipndic, Zenith,
oodalan end Rominad).



12

Jatta and Purkayastha (1978) saggeated that sheath zot
f..conpe wan moat sovere on high ylelding dwarfd cultivars.
tiohan and Subramenien (1979) also obeoxved variation in the
Intonglty of the Jdisemse and the damage in differont variodicso

wcrEs recorded unto ST per cente

oot range of the pathogen

The hopt range of the funme 1s highly resirictive.
Jdouever, the fungus hae been Isolated from the eoller and
roota of chestnut plants from Spain (Anon., 1943).

Age of the plant, climatolegical Foctors and injuries

taowht cbout by some pests or othor cxternal agencies were
Zoané to te tho most important fLactors favouring the incidonco

oX ohegth rot discese of riece.

Capugl and Ikeda (1956) observed that woundling of tho
:leq planis facllitoted infoction by the funpgump. They zigo
gcorted that the young ears were noat sumcepiible, whilp
wniure grains and young riec secldlings were only rarely
Injooteds  Chon end Chien (1964) found mors dovege when the



13

digease was associated with stem borer infestation and
yollow dwerf infection. Thig proved the fact that the
external injuries of rice plants at the panicle emergence
stage could be viewed as a most vulnerable pre=disposing
factor for the infection by the funpgus, which will retard

the emergence of lhe young panicle.

Cchin (1974) claimed that sheath robt dlsease vas favoured

by plant Lnjuries especially those caused by gtem borers.

Shajshen et 81.(1974) correlated certain climatological
Tactors with this disease. They found that a hot and humid
veather favoured +the incldence and development of the discase

in Louigiana.

Amin e} al.(1974) reporied thet the disease was severe
on densely planted high yielding: dwarf rice varieties.
Varieties susceptible to stem borer were also severely
affccted by sheath rot. They algo reported that the digease
incidence was higher duraing Rabi crop season in Andhra

Pradesh.

Waiyr and Sathyarajan (1975) observed that slight

wounding of the gheath would favour the infection.
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singh and Reju {1979) recorded naximum dissase incidonco
al 4ne tlue of flowering for four different vavietiss of
o.on temted. Maximum digease dovelopment vog favoured viil
o ~inimam teuperature range of 17-20°C and uinimum rolative
winledlty range of 40 to 56 per cont at the time of flowering.
Cacy also reportsd that the mdxirum tomperatire, relative
Laildity, rainfail and gunghine had no direel dnflusnce o

e sevorl by of tho digcese.

coinge of inoculum and mode of eurvival of the fungug

Kawamra (1940) found that myccliun of this fungus coil”
saurrive in diseaned tlsoues such as sheath, grain and rechip
Za nore than six montha,

sha)shan &t al,(1974) roported that A.cryzee eculd

gcrwvive in dry rice, straw and grain for more than e year.

-1y algo reportad that sheath rot of rlee was seed borne.
Lioplolopical charscters

Karamura (1940) zeported tint tho funrus grow bosi o
317G to 31°C, sparsely at 37°C, pocrly at 13°C and was
"ilod after five wminutes at 50°n.

Tacigi and Ikada (1956) oucoosted that, the optimin
coditiona for growth of the fungus wewre 20°C 1o 28°C and o
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i of Gu4. For conidial gormination, the optimum conditicne
,0r0 25°C to 26°C and a pll of 5.5 10 G4,

Chen (1957) reported that, lsclates of the fungis &ifd~
cood in thelr respense to temeratune, pH and cerbon and

. L ogen courcen as well as in thoir pathogenlelty,

Chen and Chien (1964) observod that ihe vwisbility of
cistures of A.oryzss wag geeatly reduced ofter 10 montho
ol the viability was completely Lost afisr 12 months at
1 to 28°¢.

rhajchan gt al.(1974) veperted that f.orymae wes very
oy prowing in cultures gnd reached & colony dlometer of
alzut 3,0 to 3.5 om in 10 deys con PDA inoubated at 23°C.
Ty golony eppeared white and cottony with s Light pinkinoh
¢ :onge eolour on the reverse. The funpue greuv end formed
oonlila test on PDA at 32°C and on cornmeal agar at 26°C.
< mitxinam grodth and gporulalicn were obisined at a

« 0% 7.5 on potaw dexirops agar neolum and at 6,5 in

2awko Exrbrose broh,

Liohan end Subresanian (1978) found that \.orymes Sew.,
oy well on potato dextrome agar and onits agar modla.

Lk ogogard o liguad necle, waxiowus groevih and sporwrlaticn
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~0 ghbiained ln Czapeks® medlum.  The optimam tommeraturs
-~y Zor geowih ard cporulabiog weve 30 . 100 end 0.5

v cabively. Iucroze and starch were Louad o Yo the bost
sadcear of corbon.  unmonium nitrate and armconium sulphats vewe

Lawar seoerth propoting nifrogen noarees.

satie end Purkaysstha (1978) obscrved that, the spore
oo dnation was inhibited on highly coneentrated spore
o wodon.  The optinum temperature and pil for the gerninaticn
ol gwoes were 30°C and 5.5 to 6.0 reppoctively. They algo
ra_ 2o%d that the spores lost thelr vwiauility . ith oge.

Lovee frem 60 to 120 days old eultare showed congidecable

g icilen in germination.

Uning (1975) reported that the culture filirntes of
o com could inhitit peed germination of rieo, barley, whooi,
~To "id rapes It was also reportsd that the culture filtraile

ceet 4 inbiblt the eonidial germinztion of gyricularia oryzec.

Jon_ozozent of ths intensity of sheath rot digcase in field

fiesin (1976 a) roported that a discase index of 1 %o O
gele oag convenient to svaluate o large number of cultiivars

auine freld conditions based on syuptons.
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.01 {Anon., 197C) putlighed a gtanderd evaliction systen
ol ¥ to 9 poale Loy measuring the intenaity of slheath rot
[ el M

rinkh and Reju {1979) scored the dipease intonsity in f~u
ceode on all plants at dongh stege and converted into dissaze
indom.

sabyensrayana and Reddy (1979) suggested a nmodified systin
6 ooomng of 1 to © scale based on the coverage of lesiong cn
Wi % et sheath and infection in papitle due to sheath rot

lecet of fungloldes on control of g.oryzee (sheeth vot of riee;

“he lavoeratory evaluaticn of fungioldes by Reginathen
ad Viiayarsghevan (1976) revealed that, Benlate and Hinopan
8t LO05 and 0405 per cont respectively could effoetively
LANiDAY the growth of A.opyzee. But Dithane 1=22 and
Dithine Z=78 were inhibitory only st higher concentrations.
tR03OBos was aiso found effective at 0.4 per eont concenive=
Lo Joe inhibléing the growth of this fungus undar laboratory

condltionsg.

Ohinneswany e% al.(1977) ctaducted a rapdonimed replitatod
£0dd8 oxpeximent to study the comparative efficecy of aix
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fanpioldes in controlling tho sheath rot dlmcase of rioe
caused by Aeoryszes. The “roatzsents were Bavistin (0.1%),
122180 (041%), Aureofunain 5ol (100 ppm), Difolatan (0.15%),
"inoocst (Oe1%) and Dithene Z-78 (0.40%) end the cantrol

(no opray)e They found that Bavistin was the teat funglolde
in chopking the infection as well as in reducing the intensily
cf the dimesge. Bovistin was followed by HMP=!IEC Auriofungin

50ol, liinosan and Difolatan.

It has teen roported that ancther field study under
Fergla oonditions proved the leaser incldence of sheath rot
in the treatrents in which the ingecticide Furaden was epplied
alons with Bavistin or Hinosan (Anon., 1978 c).

Chien end Hueng (1979) found that Bavistin (Carbendagim)
Tuson K TCHTB ) and Benlate (Bsnomyl) wers very effaciive in
emizolling the in yitro growth of the fungus.
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MATERIALS AND METHODS

Sym tormatology

Symptoms of the disease were studisd by obsevrving the
nairally infected rice plants in the field and also by noting
the course of development of the dlseage on the plents artificially
inoculated and incubated.

Isolation of the pathogen

Izolate of A.oryzae, used for the present study was obteined
from naiurally infected rice plamts, collected fram rice fields
at Ifodel Agronomlic Research Station, Karamane and College of
Agriculiure, Vellayani, Kerale. For isolation of the pathogen,
portiong of the sheath showlng typical symptoms of the disease
in its early stages of development, were cut into small bits,
surface steriliged with 0.1 per cent mercuric chloride solution
far two minutes and washed with three changes of sterile
digtilled vater. These bits werc then placed in steriliged
petri dishes previously poured with poiato dextrose ager
medium (PDA).. The dishes were then incubated a% room temperatare
(28 : 2°C). Aftor 2 to 3 days, when the growth of the fungus
was viglible, mycelial bits were transferred eseptically to FPDA
slania. Culture was then purified by single confdium isolation
and the stock culture was maintained on PDA by subeculturing
periocdically,



Yoo oo ™ vy a
Aegzioon
pelleireomyaie

A detailed comparative stady of the morpholegical charce
cdoro nagely, nature of mycelium and colour, hypheld thicknens
notize gnd formation of conidiophores and conidia and their
noos mononts were carrded out for six lsolates of A.oryzae

orn dotniled bolovie-

Inoloten from rice vavietics
cpivonld ()

goloel (D)

Zgoiotos from f£ield wecds

Oromg aifformig (I)

_cynochloa crusealll (F)

<ho oocshologleal characters of all the above glx isolates
vore gtudied by growing them in $ om petrd dishes op PDA
Jceabaied at ladvoratory conditions £irat for noting the
gro it and colour of mycelium and then to study other

covradteras After 10 days of growth, slide caltures were
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npc-~ooad and other charmcters were studled following stonderd
lecozatory techniques. For preperaticn of slide cultures,
riei0d doperibed by Riddel (1950) was followeods

mitable sterils oper mediun wag poured in proviously
nleollized peotei dich and oftor solidification, blecks of 6 vn
reigerg end 2 um deop wore ¢ut out using a sterils scalpel.
(n» pgoueare wap pleced in comire of each aterile microscope
2 de ond each of the four sides of the agar block wap
inociloted with small eulture bits of the required lsclats of
e Jangiss A cover slip was placed cn top of the square of
aree oad the 8l4de was kopt in o damp chamter (Petrl dish with
i Lilter paper in the bottom on which two glags rods kept
on cuphorts for the elide). Tho dish with the slide was then
inedvates a8t zova tewperature for 2 to 3 doys. After thip
o covoraliy vwos liftod off gently, o drop of 95 per cent
oion ol wes placed in tho contro and before drying, lhe
auvolr £lin was moanted using lactophenol on snother glide.
Tne geaare of agar wes remaved from the calture olide and
mothoe noant was propared without ony disturbencs to the
035 growth on tho plide. Thepe olides were obgserved for the

vorlops morphologleal charactors and were rocordeds
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rasicrpniecity teots

vathogenicity of the fungis vias tested by artificlally
inpealading rice pleniz at boot leaf ptege. rPlents were
rolmod in 32 x 38 cm carthen pots and were artifieielly inoculeticd
gonarately on three sheaths from top to bottom (sheaths No.t,
2 ond 3 respectively). The inoculated plents were covered with
polyticne bags to maintain a high percentage of relative
nidlty, Inoculations were done with anéd without injury by
oo lying the mycalial bit bohind the sheathe or by injeoting
conidial suspension bohind the sheath with e hypodermic needlc.
Tho coneentration of oonidiel suspensiom wes adjugted to give
emroxinately 107 gpores per ml of the susponsion prepared in
sglerile distilled waters Controle wore nainteined on identicel
conditione sprayed with ctorile distilled water.

Thomlatad plants were observed for the dsvelopment of
oy w3y and otservations were recerfod 5 to B doys after

Inoenlatisn.

£
of tho diecane

fpgcimeng of rice infected by sheath rot were extensively
coliccted from ri¢s fislds of Kerasona srea of Trivandrum digtrict
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ond 81l the fungl found agsociated with the dipease were
inolated and brought into pure culture es per the wmethold
nlzoady deseribed. The pure cultares of fungi thus obtainad
wores aritificially incculatsd on rice plants raised in carihen
pots, singly and in combination wiih A.gryzaes, foliowing tho
mothod demoribed under pathogenicity tests. Observations cn
10 incldence of the discese and the coarss of symptom deve~

ioomant were recordad.

Yopletsl veaction 4o rice varistics

The following nine rige varietles were grown on eaxrthen
nots under Ldentiesd conditicns. Artificlal inoculatlons wore
done an those planta with conldisl suspensics from {en day
01d culfure of gome ipolate of A.ooyEse ag peor the method
dooeribed under pathogeniolty tost and kept the plante
unde» oantrolled condition., Twe replicationg were maintained
2oz each ynriety. The inocalstod plants vere okserved for
tho ineldonce of sheath rot diseagse and the voristdons in

pooptom development was recordsd.
Tlgh of variotiies tasted

Jyothi
thriveni
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tanopuima
nohind
Co=35

The hopt range of the pathogon was studied by artifie
cially inoculating ten different flold wecds listed out
loloye. The weeds ware roised undsr controlled conditione in
cx>then pots and ertificially inoewlated es deseribed in
ihe ecape of pathogenicity teste. Conirol platts were aleo
iopt under i1dentical conditicns sprayed with sterile

3

diatilled wator.

“eods ugad for hogt rangs gtudy
1. Pimbristylis miliaces Vahl.

2. Penleum repeng Linn.

5. Iagpaiun notatum Flugge

4. Pagpalum conjugatum Borg.
5. Tchinochloa crusgalli Linn.




25

G+ lonochoria vepinalig Presel.

¢ Cuperups difformig Linn.
e Gggarng iria Linn.

94 Oyporun teneriffos Poln.
10+ Zlsusine indica Gaertin.

Supylvel of the pathogen in ivfected neddy nirew and graing

Tofected paldy straw ané graing were collected from the
~old and deled in the usuald manner es for gtorage of the
~ogdues and kopt in pelyticone bage for dong nurlods undex
Inboratory conditiens. Jampies were iaken frem these at 20
dogrm Interval and sarfece olerdlipod with O.1 per coot
ner2arde chlorids nolutlon for two minutes and woshed with
e ohongee of olorile deldlled veter: Zhe oterilized
itz ond grelns vore then plasied en PDA end obgorved Lo
sogth of tho organimm. This phidy was conducted at 50 daye
intooval aplo eix wonthe.

A.Crogth and pporaiation of the fungus on difforent culture
pedie
The following solld culiure medin wore used to study
we growth and spornlaticn nf the fungia.

1. Yotato dextrome agor
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2y Coopoke® agars
se Ilghards' agar

4. Coon's agar
Che compoelition of medinm used are given 4in sppendixz I.

Tho media were propered and steriliced by autocleving ot
1.05 Z:(g/cm2 for 15 minutes. 1t was theom melted cnd poursd
into pterilized petrl dighes at the rats of 15 ml in each dish
and allowed to solidify. CGircular mycelinl diges of 5 rm
dirmoter wers cut out by menns of e sterils corkrorer from tho
ouwr afpe of 7 dzy old culture of the fungas and placed inm
the conixe of each dish. %he isolats from the rice variety
Trlveni wag uged for all physioloplenl experimonts. The
plolod vere thon ineubtated at room temperature (28 i 2°C).
CGhpozvationg were taken when full growth of the fungus was
obia.ned in agy of tho modia tested. Five replicaticng wore

uaindained £or sach treatment.

Do Tigadd medin

“he following licuid media wers used to swdy the growth
ol Vo fanguss
1. Zotate dextrose modium
2o Cozoeks' medium

s Idcherds' medium
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e LUotnte medium

5. eat lsaf extract medium

Oeapoaitlon of the media are givon under cppendix I.

. ach mediun was prepaered and poured into 250 i conlcel
iamy at the 5% of 30 nl and sterilized by autoclaving at
1.03 Zsyema for & period of 15 minutes. The flasks were
snoconlated vith myceliel dlacs of 5 mm diemetor, cut out
£ n setively growing 7 day old culiure of the fungas and
incubated at room temperature (28 & 2°C). After 12 days of
incubaotion the calture was filtered through proviously
LoLrhed vhataan Ho.1 filter paper end the dry welght of bicmanp

oo dotermined. For sach ‘weatment five roplications wers

Z:cp‘i:.
sooek of dopnoratenc ond i on groeth and sporlation of
Aegyoen

the funguo wes presn on PDA and inocubated gt different
Wi, opatares, viz., 15 ¢ 1°C, 20 + 1°C, 25 & 1°C) 30 £ 1°C
and 40 4 19C. Ihe pil levels trisd wers 5.5, GeSy T+0 820 TS5
TeZomo stordllization of the medium pll wap adjustod using a
ayoraales pil mevers. The pH rangs wag edjusted by adding
Gel i, podiumhydroxide or Q.1 ¥ hydrochloric aeld solution.
in Lok the ceses four replicationg were maintained. The

diohop wewe poured and inoculated as describod earlier.
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hesepomont of eporslation

In all the above growih etudies spornlation of the funpun
wnz 2lso assessed, culture dipes of 5 mm diameter were iaken
L2022 % places at random in the petri dishes, transferred cach
aLoe %o 10 m) of sterile dlstilled water, macerated weldl end
otrolnad through a thin cloth. Each filtrate were then diluted
‘on timog with storile distilled water and 5 somlos from each
Zillzoate were taken for spore count. Averapge gpore count of
5 nicroscopic flelds vere then observed for cach sample and

e reogults wore recorded using the followlng scales

worage spore count por mieroscopic field Grads
Leos then 50 (+)
50 £ 100 (++)
- 100 (+++)

Poodaction of toxin by tho pathoron

A prelininary study on tho produetion of ioxin by the

patioge vap eommduoted,

so.0zdin o1 oduciion

Tho fungio was grown in liguld Czopelts' medium fox a poriod
ol 15 days at room tomperature (283 2°C) and the mycelial
rorih was filtered throagh a previoasly woighed Vhatman ol
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Lillow popers  The filirate wos then centrifuged at 2000 rpo
Lo 15 ninutep and the supernatent ftolen. It woao then obseved
2o Yhe presence of any spores. Thio culbave filirate wos
aspajed for the presence of any exotoxin secreted by the fungusos
“ke topd molution was essayed on growing rios plants &t

enrhaad stage. Plenls were grown oh earthen pots. Debind each
of ¥w hrso eheatha {Sheath Ko. 1,2 and 3 from top to bottum),
0.1 111 of test solution was injectsd with a hypodarmic neeldlc.
Tho ploants wens then covered with polythene boge and kspt undcr
lolomatory conditions. Controls injectad with gherile dlstilicd
valer vere algo kepd under idenitcol condltions. Obmervationg
for pyoptom development ware teken aftor 24 hours 56 houres end

120 hourg and reeordsd,

stohel s

1 Fars pho )

rlicz die to A.oryzes inooilstion

(uontdiative changes in total sugars and toinl
phenolies in three difforent lsaf shoathps of »lice inooctlaed
with fepryseg weve studled. Plants far thie purpoge were
rpiced in uniform sige pots under identical condlidons uging
the variety Triveni. One sat of planis werse inoculated by
injecting gpoxe mampensions sptandardicsd ag siroedy deascribod,
tolou the different loaf sheaths. The sheath covering the
pmlcle (Hos1)s the next imcediately lower leaf (Mo.2), ond
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chooty of the third loaf from the voot leaf (Ho.3) were

croomately inoculated.  Ountrol plents were inoculated with
pwrile distillsd watsr and all plsnis were incubated under
ideatieal condltlms. On 15th 8oy after inceulatlen somples
ol Gleesged leaf shesth ond these of cmtrol weve sollected

[aplawy AN, 18

t. Solal cugars

e total sugers in various sexpies were doternmined by
follouing the mothod descrited by Yem and Willis {1954). Cme
wo0 of the plant semple was ground with 70 per cent othanol
ond djed in vacuume It wes then mixed with waxm weter end
clonad with aluminium hydroxide.

ya ml of anthrone reagent (Anthrone 0.2 g was diggolved
iy 100 ml of éillute eulphurie mcld, 532 ncid ond wetor) wss
pizottod out inte a thick walled pyxex tube mnd chilled in
Ligo vatere One nl of the toet zolutlon waz layored on the
aeldy gocied for s further five minutes and then thorouaghly
pired whils etlll imoersed in cocled water. The tubes wers
Loogoly £itted with corks, heated for 2 minmutos in a boiling
vawr cath end then cooled in water. Distilled water was
usoy dg blenks. Readings wore taven using a spoctronle



31

20 Teetrophotometer at 590 nme The cuantity of the total
sara2o in the samples were expressed as lg por g of sample

oo placose equivaleonte

L. Dotal phenolicg

he method of Bray and Threopo {1954) woe folloued to
o lovmine the total phenolic content of both hoalthy and
diocaced dhenth samples.

tne gran of fresh leaf sawple was ground with 60 per ccud
hot othanol, boiled and f£iltered. The filtrate was cveporatod
1o dryness and dlesolved in 1 ml of &0 per cent ethanol.
A aliquot of 0.1 ml of this golutlon was tazen in a boiling
L1z and nade upto 70 ml with digiilled wotewr.

¢ne ml of Folin-Ciocalteau rearent (sodium tungstals
19 , phopphomolybdic aclid 2 gy 85 per cent phosphorie eeid
5 ol and water 75 nl were mixed togother and bolled for 2
hourg, f3ltered the mixture and diluted te 100 m1) and 2 ol
0% patarated sodium bicarbonate werc ndded and tho tute
keatod for one minute in g boliling vater bath, coolad and
who eolour read in Spectronic 20 Spectrophotomoter with
rod £1ltor (645 mm). The total phenolics oxpreseed as, ,ug peE
g of the plant gommle ag pyrogallol cquivalent.



“wvaliation of fungleidos arainst the pathogon

Tho following ten fungiecldes at dfferent concentratione

vers uged for laborailory assey cgeinet the pathogen.

1. I7hibition of growth of the fungus by poigoned food

‘ochnione on golid medium

Tungicides Active ingredient

1. Vitovex 5.6 dihydro 2 methyl 4,4,
oxathin 3=carboxa nilide

2. lthape 2-78  Zine ethylens bisdithio-

carbanate

Te lnomen O=athyl §; S=Cinhoayl
dithiophoaphate

e TR Coover oxyelloslde

T T folaten Cis=l (1~1, 2,2, toira chlove
ethyl) thicedmcyclchozene 1,2,
carvoximide

Ge CuDAN.De zine dimeihyl dlililosanhomate

o avlotin 2 (mosthoxy~carbanyl)
terzinidagole

J.IElnlzin 0 ,0=Di=dgopropyi~s~tonzyl
thiophospnats

concentrati-
cns used (ppa)

250
500
750

2000
4000
5000

500
1000
1500

2000
4000
5000

1000
1500
2000

2000
1000
5000

500
1000
1500

500
1000
1500
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Tunricidse Active ingredient Concontrations
uged {ppm)
Se Aurecfungln Ne-MethylePeanino aceto 25
phenonenycosanine heptane 1(5)8
10, Tytolaen Copper oxychloride %838
4000

Cs Conimol PDA~ withoat fungloide

“he poiscned food technique described by Zentssyor (1955)
wan ndopted in order to stuldy the effect of different fungleilcn
on thg growth of the fungam. Required quantity of cach
wmpleides wop wolghed out and edded to 50 wl of sterilized
potato dextvrome sgar medium to give the requirsed concentration,
mirnd well and poured into sterile potrl dishos at the rate
of 15 ol per dipgh. After pclidification of the medium, tihe
dichos were inocilated by mycelial dicos of 5 om disumoter,
cut out Lrom on acidvely erowing colony of the fungas.
t¢onirols conplgted of unemended PDA inoculated in the same
waye ALl the dishes were lneubatod at xowmn tempsratuze
{20 & 2°C)s Tha grosth of the fungus was otmerved ¢mlly end
Lfincd obgarvetions wore taksn an 10th day of incubvation. Per
¢cu’ inuivitica of growth cver control was calenlsted by
aning the formule.

C=1

Je chnt inhivition = % 100
hova € = radial growth in control

T = radial growth in trcatmont
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2. tonibitlon of spore gormination of the fungedig eon glosg slifco

the rethod desorited by Rajagopslon and Wileon (1972)
vas followeds Spores obtained from 10 day old cultures of the

fanpuo grown on PDA weoze ugsd to asscos toe effect of
funglcldes on the sporo germination of tho fungis. Spore
cicoonsion was prepared in sterile distillod vater. The concons-
woailon uas adjustod to 50 to €0 spoaree in o drop of spare
cigonmion exenined under the low power of a microgcope. The
Sangcdeldnl solutions were proparcd in sterile dlatilled woler
in doadle the ooncontration as thet requited for the experiront.
Tcuod volumep of the fungiclidal solution and gpore suspensgicn
vora mlied ond twe drops of the same wore placed on sterile,
cloan greepe free glasg sliden placed in petri dish meotot
chzmberg and incubated at room tormperature. Observations were
tainn at 6 and 24 hours after incubation. %he per cont inhitition
o2 apore gexrmination based on 20 mieroscople fields wam

calculated from thoase oboervations.

Je Tlcld asony of funeleldes egajn-t sheath rot of rice

A f£icld cxperimont was 1laid out during the sccond orcy
cecopen (Saptembeor=January = 1979480) to study the effect of

ccutain eommon fungloides on tho dncidence and intensity of
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sheath vot of rice. Fhe details of the experiment were ag

folloum:=-

Layout design RBD

Variety Jyothi

Spacing 15 x 15 em

Croga plot size 6,30 x 4.80 m

liel plot size 6,00 x 4,50 m

Revlications 4

Tumber of treatmenis 7 (Including control)

Treatments Active ingredients Goncentrationg

used

1.Vitavax 546,dihydro=2 methyl 4,4, 0.02%
oxathin 3=-carboxanilide’ <P

2.Dithane %=78 2zinc ethylene blsg-dithio- 0.40%
carbamate it

5. Hinosen O=ethyl S~S, diphenyl dithio- 0.10%
phogphate

4. TFycop Copper oxychloride 0.40%

5.Difolatan Cis~N (1«1, 2,2, tetrachloro
ethyl) thio-4~cyclohexene 1,2, 0.15%
dgr‘boximide

G. Cuman=L zZinc dimethyl dithio carbamale 0.12%

7. Gontrol (No spray)
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Jurgery

Ton kg of mecds were goun on 25-9-1979 in a wet nursery
of 150 sg.n0s The nursery was given a top dressing
at the rate of 15 kg nitrogen per hactave. Prophylactic

oprayings with carbtaryl were given to prevent inseot attaok.
iiain field

o crop was raleed following the cultivation methods
dope=lied 4n package of practices recommendations of Kerala
Agriculinrel University (Anon.,1978 b). Each plot wns given &
tagal drepsing of 30:35:17.5 kg NPK per hectare in the form of
urce, superphosphate and muriats of potagh. Twenty two day ol
ceedlings were transplented and 15 days after transplanting
‘niilexring stage) all plote were uniformly top dressed at the
ratc of 15 kg N per hectare in the form of urea and 17.5 kg per
heesame of mariate of potiagh. The remaining 25 per cent of
nitrogmm was top dresced ot 25th day of transplanting (Flower
inltiaticn state). The oarop wos sprayed with carbaryl ap per
reocommended dose, on 25th amd 40th day of planting againgt
ocot attaok. At carhead stage methyl parathion spray was
civon Yo check earbead tug.
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enrdeidal spplication

‘210 sprayings were glven. The firpt coraying on 45th day
oftor trengplonting and the seeond at the earhoed stage of tho

Coporvationg

a. 2o eont of hill infection

™6 observation was pecorded 16 deyo before horvest. She
poz cont of hillg infeoted wap recerded by selecting five rom
ot rondom and examining el the hills in tho rows leaving
bxzder dyo kills.

e Uigopss intonsity

The intonsity of attack was recorded 15 days before hervent.
Doz mocording the intonsity of diecape, three rous were
potootad at random from each treatment end twelve randox hillp
oo gach row were agein solected. Tho intonsity was scored
an wor the ® Stendard. Aspesguont of Discascn of Rice ©
{aain, 1976 b).

-

2iooo0n Indox Jencrintion

Yo viglble symptomo on gheath of eny leavenm.
Pemicles aro fully cmorerd ond grains are frec
fron discolouraticn
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iooass Indsg Daseription
3 Two to thrsc small lesions 0.5 to 1.0 ¢m long

and 0.2 to 0.5 ¢o widc developed on flag leaf
sheath, vhich are oval, dark chocolats brown
and axe surroundedé by diffuped light broun halo,
whila tho colour of the heallhy cheaths around
the lesion romain graen. Graing ave not
discoloured,

Large lenions 2 to 3 cm long and 1 cm wide are
most congpicucus on flag loaf sheath, tut occur
on all the leaf sheatha. ITiesionm overlap and
form irregalay large chocolate brosn blotchem

of flag gheathg., Emergenes of penicles is
affceted and it is hal? way from flag leaf sbacih.
Grains inside are partially chaffy amd are
eovercd with white pink nycolium and spore massco.
Affected panlcles range upto an epotimated 25 pex
cent,

Flag leaf sheaths are conpletely chocolate Lroun
in colouar duo to many overlaping lesions. Flog
leoaves of affecied sicaths gradinlly became yoll:n
to ptraw coloared. Affected ponicles are fally
compressed by f£lag lcaf sheaihs and ore dark
brovm, chaffy and covered with vhito to pink
myceliun and gpore magses. Taio otoge is

commonly kncwn as ¥ choldng ". Affceted panicleo
range upto 50 per conte.
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fisooce Indox Desoription
9 The entire flag loaf sheath has dork chocelato

brovn colour, Subsequently bocome yellow 1o
straw iu colours Flog leaves are otrow in
colour. CGralne arc dark brown ond chaffy.
Severe choking of penicles. Affeeted penielos
range upto 100 por cont.

The orep was harvegted at 110th day loaving two border

nous neer the bundss The graln wolght end sirauy weight were

rocorded aftsr proper drying,.

. 03 03 ogtimatolosd L e )

intonglty of gheath rot dlscese of rieo
Yhe microclimate (temperature and rcelaiive humidlty)

socvalled fn the plots of the experimental area under fungle

Ay

eldal trial was cbegerved using hand whirling peychromster.
Cbooxrrations wore takon from 5 placeg at randam fren each
wlot by operaving the lngtrument at tho level of the leaf
chanth of the crop f£rom ground level. Thooe observallons worc
io'on from tho stage of flower initintion of the ercp and
cmEinied upto the carhsad stages Oboervaiiocng wero taken
Colly at three timeg, early morning, midnoon sad aftarnoon.
Canally the average microclimate provailed im tho cropred
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£i0ld Quring the infection atage and the period of dlecass
dovelopment were recorded by averaging the daily obsorvaetione.
Porcontage of hills infoeted were rcoordad at peven days
intoyval duping the period. Ssven rondom squaves ( 5 x5 = 25
hﬁ.l’i::} were chbaerved from each hlock for wetching the incidonce
of tho dissaso. Therefcre altogother 700 billp (25xTx4) were
otrorved each, tine.

Jffects of the rolative humidity and temperaturs on the
oumntom development were also studied by kesping inoculated
rica plants undepr high perccntage of rolative humidity artifi=
ciglly provided.

ftics plants (variety - Triveni) grown on carthen pots
sove rpmoved to @ wivenst cage st the boot leaf stage., The
cazy yas complotely covered with thin cloth and this covering
oo Qlvways kopt wet by perlodical - sprayings with tap water
il over the oclothe Plants were incculated with 10 day old
culiare of A.oryzas, Insido the cage a moderately hot snd
huxdd cnnditién was maintained throughont the experivental
rosicd, Shess conditiong werc maintelned upto the 15th day
of Inogulation. Controls of rice plents of the pame agd
inocaleted under identical conditions were algo maintained in
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e ozdinary atmospheric conditions. Forty pots with rice
23ants were kept for study under each sat of conditions.
aziovm handdity and tomorature prevailed in bhoth the cases
wvere obgerved doily, for 15 days and recorded. Percentage of
pients infected were recordad at three days intorval after

inocalation and tho resultn were comnorede



RESULTS



RESULIS

SrEmicpatology

The ghoath rot diseasse of rice initlated on +the middle
poztion of flag leaf sheaths as light purplish - brown oblong
icciocns, The young lesions were surrounded by a light
yelloumbroun halo, which on maturity turned dark brown vith
pepesy vhite or groy white centro. Ieslong vcre 0.5 10 2.5 cn
Jong and 0.5 t0 1.5 @ broads In scvercly affccted plants
pymnions vere seen ok second end third sheatihs also. Dut
noot conaploucus sympion was gseon only on the flag lsaf shenin.
oo nuaber of lesiong on £log leaf cheath varied from 3 to 10.
e inglvidual lesions coalesced together and in advanced

stacos oovored almost the entire sheatha

Plents infected early in ite growing poriod showed mevere
oyoione at the heading ntage of the orop. Panicles fron
nach plants did not ewmerge fully or only paritially cmorged
LASH greyich brown or darlkebrown graine. Duo te thisg, peniclen
could ko obmervaed at verioug stages of cmergonce in the
ofTceted £lelds The leaves along vith the dipoased shoeath
cealaally dehydrated and became strow-yollow or mroy-white

in colours. In certain cases the paniecles as 8 whole were
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coon rotten ingide the leaf gheath. The fanpal growth could
e cohparved ss vhitish powdery mess in the contre of the
lcoions and instde the affocted sheatha (Plate Ios. 1 and 2).

liozpaclogy of the cmissl orgonipm

The morphologieal characters, vig., natire of myeslium,

tyohel thicimess, naturse of conidiophore forusation and its
mpagarononts, attachment of conidia and their moapuremsnis etc.
vore gadded for slx igoleten of tho orgeniem and the resulin

one pooganied in tables 1 and 2.

yeolium wap septate, profusely tranchsd and purpleswhite
in colours Ccnidicphores were brancned in single or double
vl 1Ath 2 to 5 branches in each whorl. The conidia wers
singlo eclled, hyaline, cylindricsl and wore borne single or
consecitively at the tip of sach conidiophore Uranch. The
ignlaiap from different varlelies ol rige coanared well in
tho norphological chavacters. Dut the hyphes of lsolates
Ly Dy D 8nd P were slightly thicker than those of ieolatss C
e1d £» The sige of conlidia from culturs and fram infectied
plant nerts did not show ouch variation. IHowever, the conicia
Zron veed hoets were sneller than thomse from rice ( Tablo 2,

i C¢1) »



I'late 1. .dN pints stowing ofaenth rot m
ijBptoaB (Hitarsi Inisetion)* |



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



Fig.1
Gomparative mor-
phological chara-
cters of six

igolates of
Acrocylindrium
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CoMIploProre oF siX(Ate £) IseLATES
of ACROCYLINDRIUM ORYZAE WITH
CoONIDIA AT THE TIP ©F SRANCHES

GERMINATION OF CONIDIA ~ 24 HOORS
AFTER INCQUBATION




Table 1
Gomparani.ve norphologlieal characters of six igolates of Acroeylindrlun cmineg
{General characters)

Isolates Differcnt morphologicel charreiors

lycelium Conidiophore Lwonidla

1.

Isolate fren zico
variety=Srivenl{A)

Septato highly brenched
and purple vhite in cul=
ture medium. Good groxth
on FLPA. A pink colour

Conidiophores are branchad
in gingle wvhogd of 2 10 5
branchede

Sinzlo eplied, cylindri-
cold, hayaline conldia are
ottacacd gingle o in
congocntively at the tip

coald be noliced on other 2l he conidiophore
side of the culiuve digh. PhatleBT.T. 8

Eranching :ag noticed beih

2e Incdlate foca zice do " édo
. " in pingie amd double whozlo
var. Jeya (1) of 2 to0 5 uraunches in cach
whorle
3« Izolate L=on 2ico 8o Tranched culy in gingle do o
var.Jyothi (C) shozdl W
4. Ioolate froa mleo do Tranched iv scingle snd do

var. Satavl (U} couble whorig

Tranghed only in singic 2 0 5 conidia are torns

vhorl. concoedtively at the tip
cf oneh tranch.

Poor grorth on PDA. Very
glow growing. Pink coloar
vag very prosinent.

5. Igolate fron flclid
woed Cyperug
ﬂifi’orm[fs A

6. Isnlate froo J.-2d
weed Echinochlon

crusgelil (.,

Jinglo conidium was
puticed on tip of each
Lorach

iore or leges white cotiony
mycolium. Grow well on PDA




Plato 3 ioa plants artificially inoculated
with Acrocvlindrl— orrman ahowing

ajMptoaeooflifreranTsneathe.



Plato 4* Shaath rot ayaptoaa produoad an
artificial inoculation.



oymtons were studied critically in both the treatmsnts.
Uhon F.roseum alone was inoculated in rice planis emall

11rht btrown lesions with an yellow halo appeared here end

{hore on the flag leaf sheath on 8th day of inoculation.

Thoge lesions slowly increased in area and after thirteen dayg
o0f inoculation the plents showsd & genoral chlorosis. when

% o infectsd plants were given sufficient moisture the funccl
crouth could ve obsorved over the affocted portiong. These
poztions later tumed grey in colcur with light yellow marging.
ohe grains were free of mttack in all the inoculated plsnis
(Plote Hod5)»

In the cage of combined inoculation of F.poseum along
ulth A.oryzee the initlal symptomp could te otmerved two doys
carder 1.e., on the 6th day of inoculation. The fovelopment
of pympions was similar to that which A.oryfaee alone. Here
20 second leaf sheath wao also found to te infeoted. The
dovalopment of losions wap fagter than in the case of
Degzyzas alone. On 12th day of inoculation the partially
coorged panicle showed the fungnl out growth and by 15th day
the unfilled grains chowad hrown ddscolourations (Plate Ho.G}.



Platc 5. Rice plants artificially inoculated
with ¥u i%rnhoumg »l)d

symptons a sheath ro¢

di.ﬂ'emo_
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~ioo~varietal variationg in development of sheath rot sympicap

FKipe rice varlietice were tasted %o study the variation
in gymptom devolepment. Slight varietions wero noticed in tho
oyaniom davelopmont on different varieties. The mgjority of
-0 ghowed oymplom developwont seven days after inoculation.
ohe golour of lesions varled according to variety also
{7abls 3).

Pont zangs of the nathogen

A %otal numbor of ten woods (listed out under materinls
and nethods) from rice fiolds wers yraised in carthen pots
anfl 4nocalated with the cpore suspension of the fungas. Cut
of thim, six weeds were found infegied and sympioms produced
vitiin 5 40 8 days after inoculastion. It was noticed thad
e laoclmiss from these infected wecds were able to infect
»ice plents again end produce typleal sheath rot symptoms.

Tollowing axe the wecds which vere detoctod ap effectivo
£iold hogta of the fungus by pathogonielty tesgts.

1. _~chinochlon gragmalll
e Dlavaing indien
5. "loncchordis vaginalis




fable 3

Rice=voriotal variations in dovelopment of cheath rot symptoms

Verieties %?gi":%;emg: ﬁnaé; Natzre of aymptom development aitcs 10th day of
nfter inoculation inocalaticn

1.Jy0thi Gth day Purple=-brown leoions began to spread in tho fiar loaf gheath.
Ioclons wore of 0.5 10 2.5 cm ilong and 05 %0 3.4 om broad in giege.
Seccnd and third leaf gheaths were found frec Jf pympiowoe.

2+0riveni &th day Purole=brown losions. Liesicios on fleg leaf Tc=n 4o gpread by 10th
dey of inoculaticn. Tho discase free areas In chcath eppearsec dark
cresn in colour. Emergence of panicle wao roiéodede The discased
sheath becaze briitls in naiure.

S« Annspurna éth day Grey=brown losicns snpenred almost dn the niddle reglon of flag leaf
gheath. Tesion longth ware oame as in Jyothie

4,7ohint Tth day The sccond leaf eshesth zloo showed mild ginicone 3

S5.Co=25 7th dey small light~dbrown leoilons were noticed. SyTong rroze noticed only
on flag lcaf gheath. The flag leaf sheathy tirned roagh and brittle.

6.8atari Tth day Symptoms on flag loaf cheath only. Lesicno woe light=trown in flag

leaf cheath.¥:picn on other sheaths were not cohnopicuous.

7.IR=8 cth day ac

8.PTB~12 sth day Only few numter of lesions :ere seen on thc Liap lcal cheath, compa=
»ing to the cther varieiies. Iesions wers 2120 comaratively
smaller and light brown in colour.

9.Jaya 7th day Oblong dark=trown lsglions vere secn., Lcoronc uci® coaparatively

lerger in size. One or 50 small logionn wert socn ¢n the secand
sheath alao.




e Oyoemng Sifforniy
De Uggev“:.l: 8 ’.I‘s.s
G Cyperum teneriffos
Tha detalls of sympioms obporved oh thogo weeds were no
£oliougte

Lchinochlog cpuegellis Symptoms eppoared on 6th day of
inoculation. Purples=bhrowa clongatsd lesicns vore noticed oo
£l-pt and seccnd lsaf sheaths. The losions coglesced rapidiy
and covered three fourth of sheath area within firdteon daye ol
inocilation. Sheaths with thelr lsaves vere dshycrated end
beers piraw ocoloured end dried. Ghoe myceliel growth of the
Mpoas coald e observed on the prnicle and the grains turncd
darls hrown (Plats Fo.T).

Llouning indicys Infection initiated on the fifth day of
inocylation, as elongated light trown lepicng on the frpt leo?d
chogth, Thesns lssiong gradunlly conlssced ond the whole icof
cheath was ooverad. thite mycelinl grosth could te otserved

in the paniclos. The panicles iturned chaffy and dried

(22ato 110.8).

L:icnocharine vapinalied Sympioms piartad on the Sth day of
noculmdione At £irst darkebrown to block lesioms were



te < sjaptm prodaotd on vnd boats
B.io« caagiu m < crggrai
cn urUzldal inocalaul
grQCAXAnfIrlUis w-yspy.



ite . snpton* produced on wted host
leuajuia Indlca - on artificial
Inoculatlc croc viindrloa
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nosicod on the neck reglcou of leaf petiocles. Soon these
poztions ptarted to rot and tho rotilng oxtonded downwerds in
comtaln potiolog. Moenwhila the petloles toppled down at the
ofZooted veglon. Tho leaves end petioles graduaelly dried
uLih white myeeliel growth on affecied portions (Plats No.9).

Comepug diffommig: Initiel gymptoms were noticed on 6th day
o2 noelatiom. Swzall oblong, purple red spots sppeared
Ziz0t oo e“con‘ls towards the top region which turned purpfl.s-
Tzovn later. | These spots gradaally coalosced end formed in<to
Irropalar nctlxrotic patches #nd eovered elmost cne third ¢f the
Lo postion of the stows The flowdr hoaods werc seen distoricd
ond rotien. Myecelizl mat could be observed on the flower
hoads. In esrtain plants the lsaves were olsnn seen rotten

n pavanced stages of the dimease (Flate 0.10).

Siaems ixda: Brown lesions were noticed Zirot on 6th day
of inceulation cn basael portions of the leaf sheath. AlL
“he sheaths wore fZound ilnfected. Gradually the lesions becan
0 oseead upwards and downwarlse The infeeted portioma of
10 otem x»otteu and toppled down. Fungal growth could be
dolucted ocn the flower heads. In advanced singes ths whole
lond easatn elong with the sten roited and tho flower heads
‘“wneld black in colour (Plaite [Noe11)«



Plato 9. antoni produoad on uaad boat
Hoaoohogla TM'uiila - *i _artificial
weulitteg with -BrocMIDif.iun £/jyga



Plato 10* Sjaptc*ia produoad an «aed boat
cvpbxmb difforala - on artificial
Inoculation with Aarocylindrija <yviaa»



Plcta 11. symptom* proAioad on voad boot )
YT>Ta« Irlm - on artificial Inoculation
ith crocvllnarian om m .
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Uyrorng teneriffee: Smoll purple red spots sppeared on 8tk

doy of inoculatlon, on the middle as well og on the tasal
nozw sions of the gtoms Graduelly o goneral chlorosis was
nouieed on the plepnts. Iungel growth wes obssrved on floue:
hoodo almo. But it wae noticed that the hoafy were nof
conplderably affccted due to the infcotien (Plate Ho.T).

Lazwlval of A.Qnyeos

Viability of the pathogen in scverely infocted paddy
cizay and grains kKopt dried under laboratery comditions wers
ptadled. Peddy strav and graing ceolleetod from Zield infeetcd
by cheath rob wore kept under laboratory conditions, omé the
viakllity of the pathogen was otmorved at thirty deys inter
volss The resalds rovealsd that the pathogen yng able %o
neanin viable upto 60 dayp in infected paddy siraw esnd 120
doya in poddy graing (Table 4).

ootk end gporulation of A.oryzec on different culture medio

The offcct of differcnt solid media on the growth of tho
»athofen won stadied. Potato éexfrese agar, Coopelks' Dox
aroe, Richards' agar, Coon's agar and hogt leef extrect mior
veno used for the giudy. The mean radial growth and the
g-outh characters of tho organism in dlffercont culture
acdle are pregented in Table 5. The repalis of the atady



Table 4

7iabllity of Acrogylindrium oryses in savercly infeeted paddy
ntrawy oud grain kept undsr laboratory conditions

Survival of the pathogen

"ayo on storage
On paddy straw On paddy grains

Jath day survived Surrived
0. day Suzvived Carvived
So%a day Hot purvived Sarvived
TL20th day Hot pcurvived Survived
155 day Hot gurvived lot aurvived
iLodn day Hot survived Hot survived

»evonled that Michards® ager wao the best mediun for 1ts
gzerrth Zollowed by Ceapek®! Tox apar and potato dextrose
agan, rosyectively. Dest sporalation wag obiteined on PDA
Zollorof by the other %wo nodia vhich showod caqual pgrades

of crorulaticn (Fig.2).

Lintletlical anclysis of the datn reveslod that Richardg!
ooz wag olgnificantly supericr o all othor medin used

fu. geouth,



id media.

Growth of Acrocylindrium oryzae
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Tablo 5

nouth and gporulation of A.ory2ao on different
solid media

Gl.io,  Medium Mean eoleony Sporulas

diameter in tion
oo

1 Potato dextrose agar 772 { +44 }

2  Ozopeks' agar 346 ( +t)

3 nichards! agey 92,4 ( ++)

4 Coon's agae 5547 {( +)

CQD- s 5&3

* average of five replications

(+) Lesa then 50 average gpore count per
nicrozcople field

(++) SO0 .Z 100 '

{++2) > 100 o

Be DHiculd redia
¢ the five difforont liquid modia tooted mazimum dry
seiphh of myeslium vas cbitained on Richardst medium followed

Ly sonpelst troth and PD troth. Coon's modium and host leof



crzizoct medium were found to be poor aubs‘ll‘:a‘ws for the
oyt of the fungus. On all madia, growth started on the
third day of incutation. Rogerding sporilation, Richarda*
muinn yas found to be the test, followed bty Czapelta' and
polajp dextrose broth which were ramked equal (Table 6,

Aogondix I and Flge3).

Table 6
Grorth and sporulation of A.oryges on different
iquid md‘fa""xg"'

il Lice Hedlums llean ary Sporu=
weight of lation
ayeceliun
in megms ®

1 Totato dextrope madium 1012.00 (++)
2 Ceapeks! medium 1168.00 (++)
7 Richards mediun 1729400  (++4+)
&  Coon's medium 913.00 {(+)
S  Hogt leaf extract mediunm 937,00 {+)

CoeDe = 83-36

4 Average of five replications.
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Joloet of tomperature ond pH on radlal growth of A.oryzae

2. JPf0et of temperature

[P el 4

Flve different temperatare levels ronging from 15 + 1°C
i 40 £ 1°0 were testeds It wes found thet bolow 20°C =nd
above 30°C the radial growth of mycclium was fucreasing. Tho
o limin tomporature range for best growth ond gporulaticm of
e fangns was found 1o be between 20 end 30°C (Table 73 Figd)e

Table 7

nf£fact of temorature on radial growth and
sporulaticn of A.oryzse

gldios  Temperature ¥ Moon colony Sporulatica
dismeter in
cn
1 15 1°C 5454 (r+)
2 20 £ 1°¢ 6.56 {++4)
3 25 & 1°C Ge90 (+++)
4 30 ¢ 1°C 8,32 (++¢)
5 40 ¢ 1°C 6. 13 (++)
CaDa = 097

¥ Average of four replications
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1)« £loot of pH

smong four diffcrent pH levols tested ranging from 5 10 T,
noxloi nycelial geowth was obtained at pl 6.5, followed by 7
and T«5. The optimum pH range for the growith of the funmus oo
Zoand 4o be 6.5 to T.5 (Table 83 Figed).

Table 8
L2fect of plil on growth and sporulatlion of
Asoryzos
81,170, DH levels * Mean colony Sporulae
dlameter in $1on
Cls
1 545 5.75 (+4+)
2 6.5 8,37 (+44)
3 7.0 7435 (rr4)
4 7.5 6453 ( +)
G-D. " 0065

(* Averages of 4 replicationg)
woolnetion of toxin by A.oryzes

The effect of tho exo=toxin extractsd fron the Lungig Ty
groving on Ceapeksy' broth wop made use of for this teste The
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Looted rice plents showed a glight yellow discolcuration

on she first leaf sheath, 24 hours after injection. The
cultave filteate of the organigp! by growing in Czapeks' broih
chouod that 1% was able to produce typical digeege symptoms
grnllor to that of sheath rot cansed by A.oryzes on leaf gheaih
afio> inoculation. After 120 hours 1t was noticed that the
firpb and mecond loaf gheaths were complotely turned to purple
troun vith grey or papery dried portionsg at eeriain parts

{¥lawo Hoe12) e

Chenges in total sugars and phenolics of rice plantis due 0
Aoryzone inoculatlion :

Artificlally infected rlee plants were ussd for this study.
The iufcewd leaf sheaths were chemically analysed 15 days
aZter lnoculation. Samplos of sheaths No.1, 2 snd 3 were
sopavately analysed for both totel sugars snd phenolics.
Corrcoponding loaf sheatns from healihy rice plants of same arc
rolsed undsr identlcal conditions werc also analysed for
COMpAYLE0.
0. Changeg in total gugnrg

The repulis obtained ghowed that in healthy plantes the
fargl leaf sheath contained the highest quantity of sugars
follcoued by the second amd third leaf sheaths respectively.



Plate 12* Effect of xotoxin of AcrocyllBagisg
arvaaa on rioe plant bbmhb.
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~1% infection by ithe pathogen caused a reduction in totel
tcozo in each of %he three pheaths. Tho maximun per ecent of
fncroose dn total sugars due to the infootlon ovor the
goaroononding healthy one was noticed in the case of third

~ 2n%h (93.0 per cent) and the isast decrease vag noticed in
2 .nl ghoath (55.37 por eent). The dotells axe presented in

e 9

L. Ghongses in total phenollcs

s hoolthy plents the higheat pehnolic content ves recordod
o the fSpat leaf sheath follosed by the secand mmd third
suzawka.  Inmoculation caused a roduaction in total phenolie
contonts in each of the three leof cheaths. Tho highest rer
cond reduction over haalthy wap noticed 4n the come of f£irst

Takle 9

Cunngen in totel sugars and phenolics on leaf sheaths
of rice plante due to Infection by A.coyzee

o opdh flos * Total sugava % Total phenolics
Heelthy Dipsaged Healthy Digoaged
1 168 75(~55457) 725 105(~85.5)
2 160 16(=90.00) 30 20{=~T7440)
5 50 6(=93.00) 615 210(~65.85)

+ g / g of £rosh sheath souple

The velues in the parenthesis reprosent
Per cont deorocass In quantity over healthy
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lca? cheath (85.5 per cent) ond the lcast reduction (65.85
-ox cont) in tho third sheatn due to tne infection by the
faarag (Table 9 and FigeS).

.wvaluation of fungicides againgt Acrooylindeium oryzes

s Loboratory assay
4. irbibition of growth of the fun 1(roisoned food technicue
on _pnlid medinm)
uf %he ton fungleclides tosted, enen at ithreo concentraticng,
i.oro veg eomplote inhibl don of growth of dne fungee on
soto dextroge egar medium incorpornted with Iycup 2000 pridg
4200 ppm and 5000 ppm: Bavigiin 500 ppm, 1000 2pm and 1500 p- o
cid Tykolan 2000 prm, 3000 ppa, and 4000 pom {Table 10}. They
voo found o be significently puperior to all other
Zunglcides Yegieds 07 the romaining seven fangleldes Kitagin
1690 rom was found moat auperlor one. Hinoman 1500 ppm
Cwial & 5000 pom, Ritapin 1500 ppa and Difolatsp 2000 ppm vere

olso cgaally offcotive in inhividing the grosth of the funms.

Tincgan and Cumen I et oll the three levels veres egually
ciugtiva as I)i:folatn:x 15CC prm ~nd 1200 prm. Vitavax 500 pon
end 750 pom were found guperior to suriocfungin znd
Dithome Z-78. Bat Aureofungin 25 ppm vas superior to

Llihang Z=78.
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1leof cheath (85.5 per cent) end the leest roduction (65,85
-ox cont) in the third sheath dae to the infection by the
frime (Table 9 and FLg.5).

woluation of fungiclides agoingt Agropylindeium oryzes

L+ Laboratory msssy
1. iphlibltion of gwouwth of the funguss(Poigoned food technicue

on polid nodium}

vZ whe ten fungicideo tooied, each at Jwes concentrations,
wieoe ves complote inhibl don of growth of tno Xungus on
pofato dextrose ager medium iucorpozated with hycop 2000 pro,
AN00 ppm and 5000 ppm: Baviatin 500 ppme 1000 ppm and 1500 pro
md Tytolan 2000 ppm, 3000 ppm, ond 2000 pya (Table 10). ohoy
vLy Zoand o be eigni fleontly superlor to aill other
Zonglcldes toated. Of fhe roralping geven fungieides Kitazin
1000 ~om owas found moat guperior one. [inosan 1500 ppn
Caximn 5 52800 pom, Kiiasin 1500 prm and Difolaton 2000 pps werce
alzo eqaally effoctive in inhividing the groith of the funus,

Lincnan and Cuman I at gll ihe threo lsvels vore equally
Dfootlve as Iizolatan 19CC pro and 1000 prm. Titovaz S00 pon
and 750 nnm vere found supgrior to Anrmiofungin and
pithome 7«78, Dut Auveofungin 25 ppm wvas superior to

Lliang Z«78.
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Tabls 10

Laboratory evaluation of Fungleiden agninst A.oryuse .
‘affoct on radisl grosth (poiscned food tecEﬁIqua J

51, Junglcides Concentira= %ilaan Pex cont
Ti0e #on in(ppw) colony inhivitlon
dicmeter over colw.ol
n (nm)

500 3%.16 35670
%0 31.66 57.07
2 Dithane Z=78 2000 73.66 7.09
4000 61.63 1733
5000 59.16 2123
3 linosan 500 35.00 5el3
1000 33.16 55,72
1500 28,16 [ ie’
4  TFycop 2000 0,00 100,00
4000 0.00 160,00
5000 0.00 100.00
5« Difoletan 1000 31433 5751
1500 28,66 6.0
2000 24,85 0. 906
6 Cuman L 2000 36,50 “Hesd
4000 36433 5%.C6
5000 26433 64,496
T 3Bgvistin 500 0.00 130.70
1000 0.00 1004130
1500 0.00 1¢0.00
8 EKitazin 500 42,00 al.12
1000 23483 e 29
1500 27.16 3.0
9  Aureofungin 25 5166 31.26
50 41,83 44,5
100 41.683 44434
10 rytolen 2000 0.00 100.00
2000 0.00 130,30
4000 0.00 100.00

0 Control . 75.16 oe

* Avorago value of three replicaticnp
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Dithene 2z-78 2000 ppm wag lcast effective in inhibiting
e crowtt of the fungus (Plate Hose13, 14 and 15 and Fig.G}.

2, “auiblifon of smore germination of the funmis on gloes

nlldon

Coaplete inhibition of spore germination uas obmerved for
ol whe threm concentrations of tho fungleides in the case of
Jitwae 2=78, Fycop, Bavistin and XKitazin even ofter 24 hours.
.oaopan and Difolatan were abie to inhibilt tho gsrminatlon ol
goemcn completely only st 200 ppm after 12 houws. After 24
hotzn Difodatan coald inhiblit canplets spore gprmination at cll
ix0 three concentrationg end Fytolan at 100 and 200 ppm
concontrationg only. ilinosen and Pytolan werc algo gble to
iInhliblt mors than 90 per cont spore gorminailon oven at
50 pun concantration both aftor 12 hours and 24 hours.
Cuxan L shewed more than £0 psr cont inhibition cnly at 200 pon
a2iwor 12 end 24 hoars, Vitevax at lower conesntration (50 pro
o2d 100 ppm) showed very los per cont inhibition. Aureofungin
ond Vitavax were the lesgt effcetive fungleifes in inhibiiing
the soore germination of tho pathogen (Table 11).

D Zilcld esssy of funpleides apainat ghoath rot dlsease of zice
A rondomised replicated ficld oxperiment wag laid out
1o cocess tho efficacy of six different fungicldes in

contoliing the discesnoce.
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Table 11

Effoct cf different fungicldes on the germination of spores of A.Qrycae

81,50 Funpiclides Per cont inhibiticon of spore (proinagiion
After 12 hours Lftcr 29 hoars
50 ppm 100 ppm 200 ppm 50 ppn 100 ppna 200 ppn
1 Vitevozx 30.00 30.00 390.00 13.33 3«00 83.00
2 Dithane Z+78 100.00 100.00 100.00 100.00 132.CD 100.00
3 flinooen 96.66 96.665 100.00 90.00 ZG.66 100,00
4 Eycon 100,00 100,00 100,00 100.00 1730600 100,00
5 Difoioimn 20.00 80,00 100.00 100.00 10000 100.00 &
6  caman i 31.66 .00  90.00 13.53 53435 8535
7 Bavigiin 100.00 100.00 100.00 100.00 1300.00 100.00
g Kit-gin 100.00 100.00 100,00 100.00 100.00 100.00
9 Aarcofungin 1333 13.33 16.66 11.66 12433 16.66
10 Fytolcn 93433 100.00 100.00 93433 100,00 100.00
¢ contzol 6466 G. 66 6.66 5.00 5.00 5.00
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a. 2ox gent of hilld infeaticn

The per cent of hill infection vith respect to the
difleneont fungleoiden are preecnted in Table 12, Hinosen wae
Lennd %o be ouperior to &ll other treatmsnis in rsduecling the
per eont of hill infection vhich was ZLollowed by Vitavax,
Didhone Z«78 and Cuman=L, The lattor three fungicides wore
o o uyith each other and thoy wore superior to Difolaten and
Tycons Difclatan and Fycop were on par with control and go
hey vere leapt effective in reducing tho hill infection.

e Yiocese intensi

Uith regerd Lo inteneity of attack, the resulis reveslcd
uat fdincpan was ouperior to all other fungleidos used in
noeucing the intonsity (Table 93). ldnoson wes followed by
Vitovax and Dithane 2-76 which were on psr vith Hinogan.

ALY the other {vemtments wero not effcetive in reuwacing the

intinelty of tho diseago.

Co Gzoin yields ond strow yield

ith regard to higher grain yleld the plote treated
wsth Dlthene Z~78 ramked first follouod by Hinecaan (Avorag
7icld rocorded were 2503 mnd 2441 kg respoctively of
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Teble 12

Comnrative efflcacy of difforent fungiciden

on sheath rot of rleca

Por cent of hill infection (Meon
valugs efter anguler trensformg-

‘tion)
1ls ose  Tungicides Obgervailon
k] Vitavax 17.38
2 BDiikane Z=79 2015
5 Hinopan 12.93
4 Pyeop 26.19
5 Difolatan 25.91
& Quman &I 21.02
Vi Control 29.17

Cele = 3. 84
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Table 13

goparatlve effleeoy of (iffercnt fungicides on
(inonge intensity of ghaath rot of rice

5il.lios Tungicléeg Digeamsy intonolty
4 Vitavag 24305
2 Dithane =78 2,365
3 liinosaa 2.158
4 Fycop 34315
5 Difolaton 3129
6 Cumen I 3.066
i Control B 450

G.Da = 0,690
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wroecaned paddy per hectars as against 2147 kg per hoctera

fox tne control).

In the cage of sitraw yiold Difcdlatan end Fycop renked
fizgt end sseond places (1.¢.y on everage yield of 2038 kg
and 1977 ke, respectively, of processod atraw pexr hectare ag
afeingt on avorage yield of 1737 kg per hectars from the

control) .

statiotical analysis of the yleld dota rovealed that
fincaan and Cuman L wers also on par with Difoletan and
myoop in the case of incrcaped straw yield. All the other
wroawonts were insienificant iith rogord to droaw yleld.
Hoever statiptical anelysis of grain yield dhtn showed that
fappicidal epplications did not ehhence the grain yleld
pimnificantly (Table 14)

Toble 14

Campavative officacy of different Lungleides
on grain and straw yield

Jl.l1oe  Fungicldes Grain yiedld Straw yicld
{kg/ha) (kg/he)
1 Vitavox 22104185 1791.66
2 Dithens 7-78 2503.24 1701.85
5 Hinogen 2441.66 1831.47
& Fyoop 2030455 1976.84
5 Difolatan 2379.63 2038, 60
G Camap L 2398,14 1862,96
7 Control 2147.22 1737.95

CeDs £ comparison of strav ylold = 256.54
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~Z el of nicroelimatologicel factors on the incidencg and
Lnienrity of pheath rot dissaose of rice

oo srdeor £ield conditiong
e migroelimetologlenl faclors such as maximum temparaiuro

cnd zolative humidity prevailed in the rico f£icld during the
incidongs and devolopmenial perlods of the dicease were observel
(.oble 15 and Fig.7). 9The period of thess obpervations were
cclocted from 45th day after sowlng of the crop (varicty:Jyothi)
1112 G5 th doyy Le94y from flower initlation to comnleis heading
of %y erope It waes noticed that during the f£irst ten dsys of

o above nentioned peried, which was congilored ms most
critical period of initiation of infoeticn, the npaximm

o7 crature provailed in the £ield raonged botwoen 30.5°C o
34%C, llinimum teomperature and relative humidity were ranging
Soon 2743 to 29°C and 65 to 89 regpectively. Lvidences of
inlilntlon of diooase symptoms were Zirgt noticed on 58th dey

o0 oowinge

Trom 55th day to G5th day, therc wes a little f£ell in
“he moximam demperature rangs (29 to 31°C). Similar deoreese
oo oleorved in the cape of minimum torperature and Relative
han.dlt y rangoe alpo (25.5 to 2B.3°C and 71 te 02). On
Soth day of tho erop, & hill infeotion of 12.5 per cont was

o.cooved Zollowed by 21.7 per cent on €5th day.
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Table 15

ilieroclimatological factors provailed in the rice fleld
Cazing the incidence and dovelopmont of the diseape

o of Obaere __‘* Microclimate provelled ineide the erep

votisn toys HMagdmun Iinimumn Relative Percenince

e2iow cowing temperature  femperature huwuidily of infg~

o2 o crep) (°g§ (20) ctlon
<G 30.0 28,5 65 .o
a6 30.75 28.0 e .o
i 31.% 28.3 B .o
12 506 2.2 V-3 0e
49 32.0 2840 13 .s
50 31.0 29.0 35 .o
o1 31.0 23.0 A Wil
5e 30.8 28e3 a2 .s
93 305 2940 39 .e
54 3116 273 12 .
55 31.0 283 32 e
56 30.6 2646 12 .
EJ? 30.0 271 T ..
5" 31.0 26.6 68 12.5
53 3040 2646 75 oo
C 2946 26,6 74 .
61 29,0 25.5 14 .e
62 29.5 26.5 74 .
G3 29.0 25.0 (il .
G4 31,0 27.5 15 ce
G3 3046 27.3 5 21.4

* tyepagse of throe observatlons ¢ 5 placos Lrom each
tlock.
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‘ny way the data ghowed that the microclimgilcal factors
wro noet stoady during the ILnfection ond disoago developmentd

[a3EeTg 1218

Ty Nnder artificiol conditions

The effeots of mexinum temperature and naximum relative
hanldily which were provided under ertificial condltiéns were
2ire gtadied. The pericd of ertificlal conditions naintained
von Wllteon doys from the dete of wnoculation of rice plants

(Jawing boot loaf otape of the planis).

che infoetlcn by the pathogon could te dotocted on 6th
ooy of imoenlation on rice plants kept at both artificlal end
aringey conditiona. The pmoximun teoporature xangs maintained
Arzing the £irot five days afier inoculation was 29.5 t0 33.4%C
unde.r artificial conditions ond 29.5 to 31°C in the came of
opdmary stmospheric condi tiong. Almogt this range of
veorerature 1iself wos prevallsd upto 15th day of inoculation
in both the conditiona. But the R.H. paintainod in artificisl
condlilong was 95 to 97.7 whereas under atmogpheric ccnditions

1leile 0f €2.5 %o T6 wap provailing during the poriod (Table 16),.

I% was notlcad that under artificial conditions, whare

a 2l range of ReHe ond temperalure were maintained 17.0
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Table 16

‘2200t of temperaturs and relative humididty on the
incidence of ghenth rot éleease under artificial

conditions

Artiticial conditions

Ordinery atmospheric conditiong

afbor

o YR M e Bmers " pums
Lation ure In7om ture Inected
cied

1 31.6 96.5 .e 28.5 67.0 .

2 32.0 97.0 . 27.6 65.0 “e

3 3244 9645 KLl 2840 6344 i
4 31.0 94.0 . 31.0 67,0 ..

5 2945 977 .. 2945 67.0 "

6 2945 970 17.0 2945 65.8 12.0
7 31.0 96.8 . 29.0 7245 "o

8 30.5 965 . 3040 76.0 .
9 32.0 95.0 21.0 31.0 6545 16.0
10 1.0 9643 . 31.0 6545 .e
11 1.4 96,7 .e 31.5 G740 oo
12 275 960  27.0 27.5 67,0 1940
13 27.8 9644 v 27.0 T2e4 .o
14 315 95.8 ve 27.0 T2.0 .
15 30,0 95,0 5.0 28.4 65.5 24,0
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ner cont of plants were found infocted (Fige.8), oo againgd
only 12 ser cent in ordlnary atmospheric conditions on 6th
ény ofter inoculation(Flge.9). This trond was noticed t111
15th doy of incculation. On 15th day 11 per cent higher
infocetion vap noticed in the artifieinl conditlons than in the

plants Lepd under ordinary atmoppheric conditions.

The other peculiarities notlced vove nore darker and
loroom 2otted ereas were vieible on the boot lenf gheaths
in {2 eage of planio kept under hot humid conditlions.
3inllocly fuangel out growtho over the rotted cress and paaicle
woarze neve proninent only on plants kept under ortificial

coadi tionme
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DISCUSSION



DIGCUSSICH

sheath pot of rice caused by Aorocylindsium cpyzes,
cangidered to bo a mincr dlpeese has gained much atiention
in recent yearas 65 e gevers diseese of rice orep in neny
pozts of tho world including Indle. In Kerala also it is
Inom to couse mach demage in meny parts and in the preosent
oindy also 1% wea foand to occur in o ssvere form in many

pozto of Trivendium dlstriot.

Tho nomencletare of the organisp causing the discese is
phill under Jebate. Dventhough Gans and Hawksworth (1975)
mipmoted the nsw combinetion Sorooimdium orysne for the
patiogon, this nese has not teen sccepted widely by
ilycologleto and meny stlll rotain Savodals old nomenclature

Ag-ooyiindeiom cryess. Probaksren gt al. (1974),
Amitiothruda (1973), Chung (1975), Datta and rurkayastha (1970),
£nthyonarayens end Reddy (1979) an&“f{f-i”ncé and gingh (1980)
have folloved Savada’s old ncmencla..we and decignated the
erponism ag A.oryEne. Sinos the 0ld name ip widely used in
‘o litorature the wame i rotained in the proaent siudy
2150
The btoot loaf stoge of rico plents wan found to bo the
mopt puscoptible stage of infection by the fanmas. In

pdditlon to imeciting rotting of the choaths, the pathogen



74

uon also found to infect the panicls of the affected plants.

tho Qiscose is at prosent known to occur widely. In India

olno 1ts occurrence has beon roported from different perts

by Agplhothvads (1973), Amin gt g1.(1974), UNair and
sotayarajan (1975). The symptomatology obgorved im the precont
sdy ig in egreepent with those already describod im liieratiro

rovicyed under the chapter, Review of Ditorature.

The pathogen was isoleted end troupght into pure culturo
on potato doxfrose agovr mediums. [lorphological characters of
ibe dlZforent igolates of the fungus comparcd woll with theso
ronostod by other investigotors, Tagugl and Lkeda (1956),

L £1972), Shajanan gt al.(1974), Hair and sathyarejan (1975).
Lo mecults of the present stadlos wore in cgrscrient with
whooe of the above lmvestigators with negligitlc varisticons.
ilo opreclable differences were noted in the morphologicel
chazncters of the igolates of the coupnl organicn made from
diflorent gources, empeclally thoee from dlfforent rice
varloties. However, the hyphao of the isolatos from varieticn
oeivani (A), Jaya (B), sabari (D), and imolats from fleld
wecd nomely Dehinechloz crysgalii (F) were slightly thicksr
then these of isolates from Jyothl (C) end Cyporug

aio%ummia (B). Similarly, the conidium frem weed hosts wore
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coporatively snaller then thoss from rice varioties.

Antificigl Inoculadicn gtudies condusted with the conidiel
wignchslon or cultars blip have shown that the Zungus could
coally infoet rics plonts at boot leaf siage. If the plaats
sepe nfceded eosly in the boot lea? stege, rotiing of ihe
whle dsaf gheath odciars resulting in ihe complete choking

af %o paalolop. Similar chbscrvations were rocorded by
Jaonel ané Ykeda (1956), Singh end Rajn (1973).

Duzing the investlgation a mixed infootion of f.oryzee Jow.
nd Iugareisn vegeum bink ex Fries could also bo detected
which was abls 4o prodiaca typicel shuath rot symptonc es
Sepryzos mlang could produce. Artificiel inoculation stadies
of rico plenth with F.zogeum olone showed that Lt could

naofnpe pild symptons on the cheaths atypleal of skeath rot
dipeags.  Bul comblnod inooulation along with A.oryzea
zooulisd 4n typical shosth rol symptoms, the inltintion of
vhich could Yo dotected two daya carllior thom vhen it uee
inoculoted slone. ghajahen at al.(1974) have cheerved that
Dezospum and an unidontified species of iiynloptachyhotrys
conld be fraquently isolated r;:om plent varts with sheath
rot symptoms. They alpo reported that thees organisms alone
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could infeet rico sheath tissues and producs light brown
iopiong atypical of sheoath rot oymptoms. Similor assoclationg
heve boen poported in the coge of Helminthosporium brown

lonf gpot discase of rice. In addition to [.oryzes

(Dweda de Hann), Helminthosporium rogiratum Drochs., and
Tehnloden Drachs., wore also essociated with trewn cpot
dloooge of rics {Chettopadhyay and Dap Gupia, 19593

At:lum, 19725 Remakrichnan cod satremanian, 1977). They found
kot thess fungl could produce verying symntorg on differcent
vozicotles when they were incculated alonce Sipllarly in the
eane 02 Uarhsad Complex of riez it was reported that the
corfblned infeoetion of H.bipolaris, H.ozyzae ond frichoconig

(iirornaria) patuiclkii which were together respomsible for

he plumg discolouration and blockening of graing (Anon.,197C ¢).

R ele

¥rom the nins zico voristles tented for varietal
vaeriation 4in symptom development, slight variotiops in the
colo.r and size of initigl losions could be deteoted. Doth
ghozd duration ad medium duration comaonly used high yielding
ouce varietlos were found to te infeeted by the organism.

lawver, dovolopment of infection om ghort duratlion varieiios
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o1ich ag Jyothi, Annepurna and Triveni were ono day earlier
{Mon $he medium duration varieiles tosted. Shajahan

ok 0l.(1974), Chung (1975}, Datta and Purkayasthe (1978)

hewe goportod that shoath rot dimeace was moat movere on high
y.olding duarf viee verictics. Shajohen gt al.(1974) have
alpo found that lesiom colour veried Iron groy=brown to

purdewbrowm deponding upon the varietiss atiecled.

Host range studics carried out indicated that the fungin
coald infacl 8 numter of graminccsoums and cyperacecus woads
vilch are eommonly found in and arcund ries f£iclds. This
ghicuad the fact that these weeds can romain ag potontial
oezess of inoenium of the shoath rot pathogen, especially,

during the off scoagons in and around the paddy flelda.

tai of the ton weed plants tantod by artificical inocule-
tion positive results were obtained with six weods vig.,
«Shinochlea erusgalld ,Dleucine indica, ionochoria vaeginelim,

Gwoerue Giffovnin, Syperus iwla and Cwerus loperdfiso. Theco
wecls ore recorded for the firpt time ag hogta of the pathocon.

Studies on artificial inoculation revecled the fact
ihat 5 to 6 daya of Incubaticn perlcd was necessary for the
Zungug to produce initial gymptonmg wvhich did net vary
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accozding to varleties. Purple red or light brown to dack
Loowsn op blac;c michae of rotied perilons wore tho chercecle-
rictle oympioms notlced on almest ell weod hopta. In theee
woedn ayoptons wers obtgerved on all the above ground plend
noruls ViZe, stons, loaf sheethe, floyer henda or nasiclos
md gralne etes were Lound offected in the case of Behinochlca
gonpralll, Dleusins inglez, Syperup ivia, Cynerze difformige
e (erug isneriffas, vhorees leaf petiolog and leaf blades,

Slouor heads ote. vore found affectod in_Menochoris yaginalis.

A period of f£ifteen days aftor inocoulation vag guffiefirnt
o the fungag to cover tho whole, wegetative g woll as
weprodactive parts of the weed hoads which reonliled in completo
daraze of tho affceted planis excepi in the case of Cypesug
tonoziffan, ufh:l.ch was able io renmain i thout nuch dumage
oven ofter fiftsen days of inoezlatlon vith g clight chlerotic
0 cnronee oply in the plents.

ngiors Zovourinp the fveidenes of sheoth rol diespog

Injury cn tho leaf pheaths of the hont nlant was ropowicd
i e 2 pre=rcquinitc for succescful infection by the funpup
b wany worksrs. Chen end Chien (2964) and Chin (1974)
hove obgerved that ricc stem borer des masociated itk sevore

oheath rot dsease. Thoy clzatmed that the injuries broughtd
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about by the stem borers on leaf sheaths were a pre-dispesing
foactor for the easy entry of the sheath roi pathogen in rice
plants. They considered this as a main resson for the non-
cmorgenea of penieles. Beir and Selkyerajan (1975) also
obgerved that slight wounding of $he sheaths eculd favour the
infoction. In the present study it vas cbserved .that the
funpas ecould infect rice plants equelly with and wlthout any
injuzye

Stadies on the viabililty of the patheogen in geverely
affected paddy sfraw and graing ghoyed that the fungus vas
chle %o remein viable in infecied dried poddy sitraw and
fening for about G0 days and 120 days, reapectively, under
laboratory conditlons. Kawomure (1940) found that the funmig
¢ould recmain viabie in dipeased itlpsues - sheaths, grains
ond rachis for more than six monthe. Shajahan gt 2. (1974)
olso have wentlioned about the survival of the organism, They
Yomd thet the fungus could remein visble in dried rice siray
end grains for more then one year.

Grourth and ggqrulatitm of the funeus on difforont media

The fungis was able 40 grow well and sporulate on a

muster of solid end liquid medla. Richardn' ager wos found
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neot puperior for the radisl growth of the fumens folloved

by Cotpeke! agar and potato dextrope agoer among the sdlid
necia tosted. DBest sporulation was notlood on FDA, In the
cape of Uquid media btest sporulation was obteined in Richordn?
mwdlun, HMaximum dry uelght of blomiss was glso obtained fron
Theherdy' medium follawed by Ceapeket and potato doxtrose
medinm.  Mohan and Subramenian (19786) have roported that
Levzyrse grow well in potato dextroge agar ond rcgarding,

31icald medium, they found Czepelte! medium es the beot.

JfFcet of tenperatare and »ll on growith end speralotion

Tzom the present studies on the effeot of temperature
ad 1 on growth and gporulatlon, the results chowed that
tho ortimam tomporature yange for the best grouth and sporu=
lotlan was botween 20°C and 30°C. Regarding pil, the opdirmun
01 vange noticed was botween 6.5 and T7.5. Tasugl and
2hodn (1956) sugeootod that the optirmum conditione for the
ot growth o £ the fungus were 20°C to 28°C and a pH of 6./
llohan ané Subramanien (1978) found that the opiimum temporaiure
«1d pH for beat growith and gpornlation were 30°C and 6.5
zuopeetively. An Iniziel pH of 5 to 7 1o satigfactory for
rajorlty of fungl (Cochrene, 1958),.
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"ozuln producition by the funpus

The culture £iltrats cbtained from Cgepcks' broth could

nwoCues typical shoath rot eymptoms whon injected behind
the cheath of the flag leaf as well as the gheatha of lower
lecven, 120 hours after injeotion vithout providing any
criormel Injury on the sheathse This showed the abllity of

o sathogen to produce toxlc metabolites and itn role in the
~athoronepis of gheath rot diseage of rice. The toxie effect
¢Z calture filtrate of A.oryzes on the inhibltion of amsed
reondinotion of rice, barley, wheat, rye and rape have already
m.ooztod Dy Chung (1975). Ho also roporited that the culiure
Zilt.atle f the pathogen could inhibiv the conidial germination
2 syziealacia Ooryped.

Tzon the preliminory studies conduected it can bte woll
~rermed that the fungus producses 8 toxin or toxzin like materinl
viic nay dnduce the pothogensolse

ahan £ ig tot ; 0 3 ant v
JLegrymee inoculation

Zotol pugers

In the present investigation it uas oticorvod that there
ues o gradual quentitative £211 in the content of total supcrp
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Zn loaf sheaths from top to toitow both in the case of healthy
oo well as inoculated rice plants. The flag leaf shsath (lod1)
cantained the highest quantity of total sugars followed by

tho second and third sheathss But the inoculation of each

¢f ‘the lsaf sheaths with A.oryzed caused a conaiderable
roduetion of total sugars with refercnce to the corresponding
1o0f gheaths of the healthy plants, The maximm per csnt of
docreage dus to infection was noticed in the case of third
Io0f sheath (93 per cent) and the least decronse in the firgt
shoath (55.37 ver cent).

It was reported carlier that the soluble sugar lsvel
influonoas the susceptibility of a host plant (41don 1942%
Innon, 1962). Horsfall and Dimend (1957) clasnified rusts,
polory nildews and chocolate lead spot of teons which
atiock tissues with high suger level, as ©® high suger dlseasos”,
walls Helminthosporial and Altornarial discases occurring
i tigmue with . low sugar content were grouped under Y low
eapor digoaseM, Svidhar (1972e) found that sugmr regerve
of cusceptlible tissues was higher than that of resistant
oias in the case of Dlast dlsease of rices This might bte ihe
Dopzon attribhteﬂ to the eamy infeotion of f£lag leef sheath
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of rlcs nlanta by A.grysge, which containsd the highaat
qaantity of total sugars comared to the othex lover leaf
ghanths uhich contained only logoer qgaantitias of sugera,
nienco the sheath rot of rice causad by A.orymop cen: algod te
tonoldored Bs o high sugar disease.

- Tho lovels of tispue eugars-in the host dscreesed follouod

Ly infoetion. Aceda (1957), Dayel and Jophi (19€3) have
zgpozied thls phenomencn in several host paresits interactiong.
Reddy and gridher (1976) claimed that the reduction of
.r‘;;.a_{;:i:*a_in the mfeélted 51}3&%9 were cither due to the utllie
sntion czz_ ‘E:mﬁa compoands By the pathogen iigelf oz the
docronpod syntiwiic ability of the tiesues --of i psverely
infootod lémrés. Théy showed the gamo principle in rlce
plonty infechd,wi‘kh x@- themonesy p_r_gg&.- Tho presence of
nose m@m in tae tlomesy tenaed t0 incroago thg e,u-acepti-

'?”":y of the hoat 40 invading pa‘thc{pns end thoy morved oo
gonreen Of cnevgy o '!;!:9 pathog_an For i4n growth and

Tl u,hlica'tian.

Chaume in total vhenolies
L) ‘i”eﬂults of the vreosent study showsed that in healthy

npisnts the h.z,ghaat phenolie contant vaa recordad in tho caszo of
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fing loaf gheath followed by the socond end third leaf ghenils.
Inoculation coused 8 reduction in total phenolic content of

oacht ¢f the three leaf sheatha,

Thenolic compounds ond their related oxideses have becn
foand to o essociated with the dofense mechanisms of planin,
Locauose of their gon erel accumulation near the wounded ead
infeoted timsuese Phenols and their oxidation products avo
higdly toxic to pathogens (Welker and Stahmann 19553 Farkos
md Fivaly, 1962; Tomiyoma, 1963; Susukl, 1965).

The present obmervations chowed a general dacrease of
<otal phenclics due to infection by the fanpus. In the caee
of zloe blast dlsecse, Jeyachandran Nalr (1975) reported tuct
incculation decreaged lhe total phenol level in lesp susccpil-
Pic cultivar Reina, while highly susceptible euliivar Co.15
caoved a goneral increase egpeclally 4m tho loter stages of
diconme doveloprent. Toyoda and Suzaki (1960) end
seldhar {(1972b) have corrclated the mepistance of rice ealiivise
to high peroxidese activity vhich oxidiged the phenolic
crmomds In the abesence of polyphenol oxidapa. This wag
foand to bo true in rice affected by blasgil Algeeas
poaztlenlarly duving leslon formation stage (Sridhar end
Gig 1974). They ouggestcd that the less cusceptible vaviety
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night heve slgo pogcessed an emgmented level of thig oxidero
cngymo daving the digease dovelopment which might have
oxidiged the phenollics move offectively., Thip might be the
—ongon for the decreased lovel of toinl phenoliecs in the
infectel chesaths of rice plants obgorved im the present etudy

aigoe

Jvodantion of fungicdden

llesults of the laboratory evalugilon of Zungileoides Imdicaiocd
tant tho growth of the fungus was completoly inhiblted by Iyeo
ab concontration of 2000 ppm, 4000 ppm end 5000 ppmi Bavistin
at L00 pem, 1900 ppm and 1500 ppm, Fytolan 2000 ppm, 3000 prod
gnd 4000 ppm when teeted by the poiscned food technimie uging
points Qoxtrope agar as bapol medium. The offcet of Bavigtin
in cheeking the growth of many fungl in nuiriont nedle have
toon roported (Zachos et ol.y 19633 Son and Eegpoor, 1975%
Lotacla and Grover, 1977). Chinnagwany gt ale. (1977) in o
£iold giudy it wap obgorved tat Bevistin uas e bost fungiclice
in cihdeking the infootion ag well as zeducing the intensity
of oheath rot disease. Chlen and Iuang {(1979) found thet
Davigtin wea very effeotive in controlling tho in vitro grovih
62 the fungua. Of the reomeining asoven fungicides tented
Zlnop-n at concentration of 15CC ppm, 2000 ppm, Difolaten
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1500 =>m and 2000 ppm, Cuman L 5000 ppm, Kitasin 1000 ppn end
1500 opm were able to inhibit more than €0 per cent of the
Grovta of the fungume Vitavax 500 ppm, 750 ppm, Hinosen

550 ppm and 1000 ppmy Difolatan 1000 pnm, Cuman I 2000 ppm cnd
A000 ppm were able to inhibli the grouth of the fungus more
than S0 per cent and at those concentrationag, the above anid
Samgleldos were alnost equally effective in inhititing the

grorth of the fungas.

Ragathen and ViJayaraghaven (1576) £rowm thoir labvoralczy
stadiog obperved thatl Hinosan at G.035 per cont could effecti-
vely Inhibit the growth of A.oryses. They reporited that
L.oigne Z=78 could inkibit only at higaey concentrations

(Ceot DCT CORE)W

-eopont atudy rovealsd that Dithune Z-78 and Aureofungin
vcloven at higher concentrations were not able to inhibit
o grouth of the fungus effectively. DBut it wap found that
Jazcolangln et 250 ppm coneentration was euperdor 4o Dithene =70
cven ot a concentration of 5000 ppm. Chiunasweny et al.(1977)
Zoamnd that aurcofungin sol was effective in checking the
wnlectlon as well an reducing the intenslty of cheath rot

d'coape of rice under f£ield conditiong.
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in ths experimnts condicied io ptudy ths inhibiticn of
gooe germination of the fungas on glass slides by Gifferent
fwplcldes 1t wes found toet complece iohibition of gpore
cermination was obeerved for all the tares conciutzations
%o%d in the case of Dithene 2+78, Iycop, Bavigiln end Kitozln
cvon mfter 24 hours. Hinoson and Difolstan were able to inhibit
ccnt ver cent spore germination only at 200 ppm after 12 hours.
this effect was maintalned efter 24 hours aleo. Fyiolan could
inhiblt complete spore germination after 12 hours and 24 hourg
at 100 and 200 ppo concentrations only. Hincsen, Difolatan ond
Fytolen coald inhiblit 80 pex cont and above of gpors germination
cven at 50 pp concsntration for both 12 hours and 24 hours of
incubation. Cuman L shoved pore than 30 per cepd inhibition
only at 200 pom after 12 and 24 hours. Vitavex at lover
coneontration (50 pom and 100 ppm) chowed poor resulis.
Aogofungin and Vitevax were the least effeotive funglcides
noticad in this particulsy study.

in tho £ie1d asgay of fungleides the avoraoge meaus f£oy
npor esnd of hill infection and ddscsme intonsity ave presented
in tables 12 end 13. Tha ¢ata clearly dcmongptrated that
fumnpleldsl application refuced the intonmity of sheath rot

dicsage of rice. Hinogan was found superior in both reducing
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iho por cent of hill infocticn and intensity of the disense
at o conoentration of O.1 pex cent. Vitavax, Dithane Z=78
end Caman L 06402%, 0.40%3 ond 04123 regpootively wers found
omelly effective in raducing the per cent of hily infectlen.
In rodueing the disease intensity, Vitavax and Dithane Z-70
wze found equally effoctive as Hinosan, whoreas Difolatan
vz found to o peor in peducing the iatoneity of the dicease,
Cpein yiedd was found slightly incroased with the cpplieation
cf Lithane 278 f2dllowsd by Hinopen. Rogarding straw ylold,
Difolatan and Fyocop heve signiffeantly increaged the strawy
yiold eomparad to the othar kroatments. Statisitically Hinogan
el Canam I were also on par with Difrlatan and Tycop with
vopeed 4o Ancrcesed gtraw yleld. All the other treatments
could not enhance the etraw yisld., However, the increase in
podn yield wey statletically Insienificant.

From o field experiment Chinnsswany et £l.(1977) heve
obgerved that' Dithane Z=78 was begt in seducing the percentace
62 indcetion fLollowed Ly Hinosan, Difolaian, and Devigtiss
dnotwoy fleld study under Korala condltions proved that
shonih 2ot incidence vwes yaduced when Juradan (e insecticido)
was orplied along with the fungicide, Ravietln ox Hinogan

(£92241978 ¢).
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Taboratory evaluation of funglcides by Dagmathen end
Vijayavaghevan (1976) have also revealsd thaot llinosan even ot
vory low concantrations (0.05 per cent) could effesctively
control A.ocyzes. It waa\also raported that Vitavax wvas
found supsrior in reducing the per cent of hill infecticn in
the cmge of shaeth blight dlscase of rice (Lokshmanan, 1979).
e hag eleo claimed that the trecatmenta with Dithane Z»70
and Hinosan could give inoreased grain yiold in sheath blight

afiocted rioe.

fne resalts of tho present etudy end earlier findinpge
indlcated thet Hinosan, Vitsvax snd Dithane Z=78 can te
roconzendsd for the effeotive conirol of csheath rot diseeco
of riee in fleld, Howover, large scals recommendations cen
tc made only after detailed critical studies op the corrcct
ptoge of crop grouth, number and froguency of applicaticn of
thooe funglcldes required for obtalning least incidsnce of
tho dissase in fleld.
s
Cigease

The preliminery field observations noted in the proscnt
piudy revenled that gheath rot infootion of ries could teo
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initliatad at a tewperature round aboat 30°C with a relative
hunldity range of 65 to 89 per cent, Under theee microclinaticsl
conditions the infection roto was found t0 incroase slosly

ol atlained 21 per cent on 65th day of crop growth.

dtudies under srtificial conditions proved that, whera
higor renge of relative humidity and tomperatuve were meiniained
daring the infection stuge, corparatively higher percontegeo of
dimmase inoidr nce also could te detecisd, Under artiflciel
conditieng, witbin o poriod of fifisen doys £ incubation
o407 inoculation, a mezimum inopcage of elovon psr cent infecllion
could & obgezved than the oprdinery atmospharie condltions. 1%
vas olso noticed that larger lnitisl losions and thexaby
Zaotor gpreading of lesions end prominent infection onm panicleg
could be noticed only under the satirated micrcelimatical
conditicnm,

shajehan % 82.(1974) found that a hot and humid weather
condition eould favour the incldence end development of
greatn rot disesse. But Singh and Raju (1979) had e aiffercnso
of oplnlon on thig. They reported that meximm disesse devolope
ment veg favoured with a minlmm temperature vauge of 17°C to
20°CGe, and minimum relative humlidlty renge of 40 to 56 at the
oo of flowering. Sserkar aad Gupta (1977) have claimed fhat
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o relotive humtalty is mogt impordant than ltamperaturve Lo
docags dovolopment in the case of Helmlnthosporium on rico.
According to them the cptimum temperaturs range for dlssame
covelopuent was 25 to 30°C,

Trom the results of the present siudy and earlier findinip
1% coald be inferred that the incidonce and dovolopmont of
cwath rot disoese of rice wag favoured by a hol and humid

pleroclimates
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SUMMARY

“he pymptomatology, etlology and control aspects of shecth
»o% Cipease of rice caused by Acrogylindmium onyzos Sow. were
pdiod in doteil.

The gheath rot dlssess of rice initlated on the middle
poritlon of £lag leaf gheath as light purplishebrown oblong
loplong with light yellowebrown halo, which on maturity turncd
doole brown with papery whito or grey vhite centres. In severo
coneg the other sheaths also chowed symptoms. In advenced siloroo
120 leslons coalesced and coverad the entire shoath arsa. Planis
infected early in the flowor initiation stege chowed mevere
oomtoug at the heading stage. In puch cages the choking of

waole or part of penicles could be notlced.

~he pathogen was isolated from discsged rice varietles ond
oo in the field and brought ingo pure culture om potatlo
deoud~ope Bgars The morphologlical characters vize, natura of
ayeulium, copidiophaore formation, attachment of conldla end
trely neasurcment were siudied well for six lgolatos of the

paaopon isolatsd fyrom four dlfforent rice and two flield vecda.

lyesliun wee geptato, profumcly btranched ond purple white
in colour. Coniddlophore were branched in singlae or doutls

vhoolo with 2 to 5 branches in each vhorl. The conlidia wore
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slnrle celled, hyaline, cylindrical in shepe snd botne sinsly

or congscutivaly at the tip of each branch. o epyreciabls

dl2Zcroneges were notlced in the morphologicol characters of ihe
difZorent isolates of rico varietiess Howover, the hyphee of

{10 ipolats froo rice verieties Triveni (A), Jaya (B), Sabaori (1)

aad igolate fran field weed nomely Echinochloa crusgelld (T)

uorc mlightly thicker than those of imolates from Jyothi {(C)

and Ggoerua difformis (E). Similarly the conidfum from weecd

hopta were smaller than those of rics.

The pathogeniecity tests showed that the vathogen coald
ccnily infect rige plants at boat leef stage. Symptome wele
nolliced on tho sheath of all the laaves and proninent sympicro
wure goen oo boot leaf only. Succemeful and uniform infecticno

¢ noticed when inoculated with af ther gpore suspension o

$00

l.a

culiare bit of the organigm. Initizl gymptoms were noticeablo
wiln 4 {0 8 days of inoculation but in moat capes 1t took
S 10 12 daye 1o producc characteristic of natural eymptoms.

During the invegtigation a mizxnd infeotlon of A.ozrygae Scis.
ond Mgariun rosounm Link ex Prics was algo noticed which
Lan atle to produce typical gheath rot cymptoms s A.oryzee
alnae could produce. Artificiel ineculation of rico plente

vith Zeromeum alone showed mild pymmtoms on the sgheaths




94

atmloal of sheath rot digeases But combined inoculation with
Aeoovzoe prevad that 1t could influcnce the incldenco and
development of shoath rot disesse typical to that of A.oryeso

gloas eould produce.

Tine riece varieties wers cxemined for variotal reactione
20 gheath pot dipeaps. Slight variations wero notlced in $he
colour and sige of the initial lesions developed smong A fforcnt
varioties. High ylelding short durstion variciies were found
infocted little sarlier than those of mediun duration varlelicg

woende

Jlogt range studies showed ithat the fungus could infect &
nanlaz of eomaon field weeds. Six out of tha: ten field wecds
woted ghowed positive resulis namely, Zchinochloa crusgelli,
lonnine indiea, Monochorig vapinalig, Cyporum difformis,
$uoeap irvdig end Cyperug teneriffes. Thome wec@ls wers reeoordad
Zox tho Lirat timo as hosts of the pathogon.

<ogazrding the factors favoaring the inoldence of ghoath
rot dlgzase, 1t was noticed that injuries on chenth could fevcur
tho cagy entey of the fungus. However, the prosent study
Zovecled that the fungus could infeet rice planis with and

wlihout eny injury.
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studies on tho viebility of tho psthogen ghoved that ithe
funris could remain vieble in infected pa@dy stray epd groins
Zor atont €0 and 120 daye respoetively aftor the usual procescing

oné atorage of the produce.

Regarding the physioclogical cheracters of the aheath rot
paihogen, geowth end eporulation on differont solld emé@ liquid
ulfure media, effect of different lovels of tomperature end

Pily ovility of the fungus to produace toxle metabolites etes

wore athudied.

Richardp! agar wap found most suitable for radial growih
of tho fungis followed by Cmapoks' agnr end potato dexirose
cpo? coong the sollid medla tested. Boot sporulation was
notlced on PUA. Among the liquid modip tsetod Richords' medivn
vas Zound begt both for growth as well es sporulation folloucd
by Cooeke' snd Potsto dextrose mediun. Optimum temperature
o for btest growth and sporuletion was noticed botween 20°C
ond 30°G, The opbimum pil renge wes botweon G.5 and T.5.

e preliminary stadies conducted on tho ability of the
peshogen to produes toxic metabolites and itz role in nethogcnocic
aove popliive results. The cultupe filtrate cbiained
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L»on Czapeks'! troth could produce typical sheath rot symptoms
vhon injected btehind the sheaths, 120 hours after injection
viticut providing any externsl injury on the sheath surface.

The etudles on cortain biochemioal ohangee brought aboul Ly
tho pathogen on artificially inoculatsd rice plants, varioty
Colvend showed that there wes a eonglderable roductican of btoth
totol sugars ond totel phenolics with refercnee to the corrog-

pondlng leaf chesths of hoalthy plants of arme age.

In the study to control sheath rot fungus, the effect of
voarlous orominent fungicldep wers tested both in laboratory
oo w0ll am in tho fields. Rosults of the laboratory evaluaticon
chosod thaty Fycop, Davietin end Fyiclan at various concentire=
{iong tested were able to inhibit the complete growth of the
fungas. Hinopan, Difolaton, Cuman % and Xitagin were also
found mederately offeotive in the inhibition of growth of the

Lanmune

Dithane 2=78, Fycop, Bavistin, and Kitagin showed campleio
inh!lblelon of spore germinotion of the fungis on gleas slides
oven after 24 hours of incutation. In addition to this,
Jinopon, Difolatan and Fyiolen almo gave moderate results
in tho Inbibltica of spore germination.
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In the control of sheath rot disease undsr fleld conditicnag

the comporative efficacy of six fungicides namoly Vitavax,

Zihone =78, Hinosan, Fycop, Difolatan and Cuman L were tesiud.
tho mopulis showed that Hinosan was oupsrior in reoducing toth
oz eent of hill infection and intonsity of the disease at o
coscontration of 0.10 per cent, Vitavax, Dithang 2«78 and
Cazon T 04027, 04075 and 0.12% respectively showed oqual elfcerd
in educing the hill infection. Vitsvax end Dithane Z-78 wers
Zoand equally effectivo as ilinogsn in reducing the intensity

¢Z e Qigease.

Increased graln yield was recorded far the freatoonts
uiil Dithane 2=78 followed by Minoaan. Difolatan and Fycop
nowo plgnifieantly incroased the straw yield. Hinosen and
Cunen U was alao on par with Difolatan gnd Fyeop in the case

o1

.2 incressed pirew yleld.

Ths preliminary field observaticns noted in the present
otidy with respect to the effsot of microclimetical factora
sach os tomperaturc end relative humidity showed thet the
g2oath rot diosamgs of rice could be initiatad at ‘omperature
round ghout 30°0 with a reletive humidity range of 65 to 89
Stadlieg under artificial conditlons indicatad that a hot ma
humid oleroclimate could favour the inecidencs ag well es

intenpity of sheath rot dissase of rice.
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APPENDICES I

Cononition of medis umod
Poxats doxirome ager medium

Ponlod ond gliecad potato
Doxtroom
A oy

Dintillod water

fuo00kg? pane nedien
116500 THLD

P

i

N

04

1

oy

<

om

C
L3

-,

4
Talily
sneroos
Agar  agay
Digtillod water
Richeznds? apap medium
I:?OS
WIVe,
1830,
lieCl
4
Gecl,

Sucnopn

200 g
2 8
20 g
1000 ml

0.50 g
1.00 g
050 g
oM g
2,00 g
30.00 g
20,00 g
1000 m.

10.00g
5.00 g
G50 g
100.00 ng
120.00 mg
30.00 g



Gon'g aror medium

Igi0,e THO - 1,83 g
fmenone o 7,20 g
Dembooae - 3:.60 g
IIi03 - 2,20 g
Apam aoaw e 20,00 g
2ot.ncid phogphats - 2,72 g
Digtllled water = 1000 mi

Yoot lopf eztreot mediom

floot leaves « 200.00 g

Digtllled water =000 ml

Scurcc: Source book of laboratory cxercises in Plant

Pathology, Source hook comnittce of theo sAmerlcen
Ihytopathelogleal Society, Pne R66=368,



APPENDEX IX
Analysis of variones ioble

Growth of Aoroc%arium orysag on @l fferent
80 mediam

Sourco Sunm of ase .8, ¥ the thar
sqiares significand
or not
gotal 3924.02 19 os .a ve
Teeattont 367124 3 1223.75 Tie46 Significant
Eryor 252,78 16 15.798 .e
CoDo = 5-33
TB !Ez ‘.'E.' T 7]

92:4 836 T7.2 55.7



ARPENDIX IIX
Analypis of variance table

reowth of Acrogylindrium opyzes on liquid
modia

Joureo sum of squares [y HeBe F Whather
significons
or not

fotol, 2370524.00 24 .o ce .o

Trententd 2280654.00 4 STO163.50 127.07 Significent

Tpror 89740,00 20 4487.00 e '

CeDe = 88.36

T, T, T T T,

1720 168 1012 937 913



APPENDIX IV
Anelysio of variencs table
uEfcet of temperature om growth of the fungus

Bourto gum of af 1145 .  Uhethor
gquares aignificant
o not
Touel 23 64 19 X [T .o
Tocolomt 17446 4 4.365 10.59 sSigpificent
Erzon 6.,18 15 0.412 S .
C.Ds 0.97
Iy [ @ i By

4 3 2 -] i
Ba32 6,90 6.56 Go13 5.54



APPERDIX V

Analysig of variance tsble
Z¢7ach of pH on growth of tho fungas

souvee Sum of [ik 4 MeSe P Vhather
sguares aipnificant
or not
Zoinl 17.4¢6 15 .e ve se

grzeatient

ooz

x|

26.57 significant

X

15.15 3 5.05
2.3% 12 0.19
CeDe = 0-65

837 7435 6.53

m

5«75



APPHHDIX VX
Analyain of variance table

Laboratory ovaluation of funglicides againgt
Acrocylindeium orymos

Bouroc gum of az HeSe F the ther
ggueres olgnificont
or not
toved 635-05 92 o0 X3 .e
Repllca'tian 030 2 Y] ae ')
Meoninont 632.28 20 21.07 526,75 sSigificent
Toron 2.48 )] 0.04 ve e

C.D. = 0,37



APPINDIX VIL
Analysis of variance toble

Comparative officecy of different funglcldoa on
pex cent of hill infeeibon efter angnler

tranpformation

Soarcn Sum of af 1. 8e ¥ whethor

fuJas foh el oignificant

or not

ot 911.270 27 ve .w X}
Tlock 22.520 3 T+506 1.12 se
froatent 7684509 6 128.084 19.17 Significant
Jropaleisd 120-241 18 6! 68 e .0

coD. = 3.84

, 0 T, T T3 %5 Oq
12,95 17.38 20.15 21.00 25.91 26,19 29.17



APPENDIX VIIL
Analysls of vecianee tablg

Comparative efficncy of differont fungicides
on digoneo intenslty of gheath ot of rice

SeaPeo Sum of ag MeSe T whe ther
gquares significant
or not
208l 13-425 27 (X} e '
Tloel: 24532 3 0.844 3,907 .e
Toentrond 7.004 6 1167 5.402 Significent
LD 3.829 18 0216 ve .e
CsD = Q469
ZJ T‘i Qz 26 Ts T 4 T’i

2.150  2.30% 2.365 3,066 3.129 3.315 3.48



APPENDIY IX
Analyois of variance table

Compavative officacy of different funglcldan
on grain ylz1ld

gourca Sum of dasg 17eSe ? Yhether
squares sipgnificant
or not
Total 301 1 974.703 27 se . .e
Block 873124.076 3 291041,358 3706 .

Treatont 7253638,91 6 120£94.92 1.54 DNot significant
Epror 1413481.71 18 18526.76 .o .e




APPENDIX X
Analysip of variance telle

Comparative efficacy of different fungicides
on straw yleld

sorzee sum of at I1aSe F Vhe thep
gquares slgnificant
or net
TO tCl 882302.1 65 27 LN ) LN e
Block 64074.88 3 21358.20 0843 e
reationd 361934.42 6 €0322,.40 2.379 Significont
Trrom 456292087 18 25349.60 ' e
CD. = 236,54
?5.3 @ 2 'J.’3 1‘5 '21 &‘7 Tz
2030.(0 (976,84 1881.47 1862.96 1791.66 1737.95 1701.85
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ABSTRACT

“wath vot disease of rica causgsd by Agrocylindeium oryros
Sove vos investigaded. The fungus was found to infeot rice
plonts at boot loaf atege. The lsof sheath ewering the panicle
wnp fomd to be comparatively more susceptible to the funpum
then ¢1o shoath off other leaves. Severa infection caused
cholting of the whole penicle inpide tho sheath Ltself bofore
CECTIDI8 .

the pathogen wes isolated from infected ilsoues of hosi
plontg and brought into pure culturwe, Comperative studles of
pix ioolntes of Acrocylindrium orygess from four rice varislies
ead 4o weed homtp dild not ghow much gppreciable difference
in their morphologlesl choracicrs except allight varletions in
the bhyohal thickness and pmaller conidigl eigo from those on

veed hogige

Pothoganiclty tests conducted with olther spore sagpension
o cultuxe bdlts showed that the pathogen could eeglly infect
rice plants at boot leaf stags. Bventhough 4t could invade
ali the leaf gheathg, prominent symptos was noticsd on boot

2cod cacath onlye.

/. mixed infectlon of Acrooylindrium oryzae Sowe, and
Tupopiom rossum Link. ex Frics was also otgorved in rice during

iho ioveptlgation. The sympiom obssrvad was typical to that



of jorooylindriun orysae alone coald produce., Artificisl
inoeulatlon gtudies xevealed that Iusasium ropoum alone was

not ohlo vo profuca typical gheath rot sympiezs on rice. Rut
clong yith Acfocylindrium oryses 1t could influsnes the infecilen

end gyarbon development procesmos.

Stadies on varietal reactiong 1o cheath rot dlsease with
nine vorletise shownd that in gencrel high yielding shord
Ccimatlion varieties were infected by the organisn eavlier to that
of moclum duration verdeties tesieds ITo other gppreciable
veelotions conld be moticed bLeitveen varieties on aymptom
cxoogeion except slight differences in colonr and size of

initicl lesions dovelopsod.

ilogt ronge studies of the eaugal orgenism chowed that six
out of ton field wecds tested wers effective vecd hosts of
tho fangis. They wers Echinochlon cruppalif, Bleusine indica,

tongohoria vaginalis, Cyperus iria, C.diffornmic and@ C.2eneriflne,
Sheee plapts wore the firat record of Acrocyiindrium oryrae

oo host plants.

Present ptudy ghowed that tho fungis can murvive in paddy
sty and greloe upio € and 120 days roepoctively under

oz2dlnary conditions.



Richardat medium was found beot for the growth of the
funis, fallowed by (2apeks® and potato dexiroge madium
in {:e cape of both solid and 1ligquid medim teated. Best
gpoxulation wap obtainad in potato dextross sgmr and Richerds®
npdiun emcng solid and ligaid medip respectively. A
wmorature rengs of 20=30°C and & pli rangs of 6.5 t0 7.5 vere
foand optimun for beat grosth end sporulation of the Lfunpus.

The preliminary satadies conducted showed that the fungis
ung able to produce toxic motabolitss whkich play a role in

o pathogenesis of the sheath rot discars.

A comparative analyeis of infected and heslihy leaf
plonthe of the rice variety Triveni showed & conglderatle
raduction in both total sugers =nd phenolieg.

Laboratory evaluetion of fungicideg showed that Fycop,
Sawiptin and Fytolem at varlous concentrations testsd
¢oald inhibit completo grosth of the pathogen. Hinosan,
Ziloletan, Cumen T, and Kitezin were found moderatoly effective
in inhibiting the in yitro grosth of the fungum.

Diitheyne Z=78;, Iycop, Bavistin and Kitexin could inhidbit
curlots epore germination on gleao aildes even after 24 hourg
of incubation.



Tiinoson, Difclatan and Fytolen gave moderate results in
inhlbition of spore germination.

Under field conditions Hinogen at 0.1 psr cent concentration
folloued by Vitavax 0.02 per cent and Dithena Z«78 0.4 per cent
wooo found effoctive in controlling sheath rot dissese of rice.

Proliminery stadiop on the microclimatological relatlons
uLil the digeape incidsncs, showed that a hot humid micro=
clinato during the boot leaf stage of paddy orop could faveur
t ¢ dlssape developments





