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IN"I'RODI]C I'ION

llel-olc rloins to ll1c subjcat froper. I u,ould likc 1., menrion oifew words about the changed rice
'liscase 

situntioD duriDg rhc last r0 ycars or so i, India \r,ith particurar rererence to west BengalIrrior 1o the m jd 60s llro\\.n spot oi-rruc uauserl b1 Dre./rrlcr..!()r\7ae \,\jLtsthe most serious dlseaseot Iice rn Wcst Bengnl nd thc disea\e h.rr rx1en i1, positiun in rhe hisrory ofplant pathology afterIh(. "crcat Ben-srltarniDe, in 1943
rnaj()r ri,cro, c,rusiDglhc ,o-,,.,r;;'l,,l:l:J i:i:l'" 

to brown spot has been considered as a

sincr trrc i'rroductioll 01 lrislr yierdirg rice varieties iD ruid 60s. thershas been a signiticant changein {hc ricc (liscasc situatjon Whilc brou,n spot has been reiegated to a more or less unirnportant
l)o\ili()n. hlast caused bv ptriculuriLt /,/l:.1e, whtuh was malnly confined to the cool regions of

:::: ;ii,:[H::[::l ]i,iff::i:::: i:::ilil1i:H:T*J,l :.::t,,.":,.J; IXi:which \L'elc so far unknou,ll or insi
r,,d 'o cause co,,cern shearh ,,,rr;';l;;:::;:1,:tl:,);:Hil:::l:: :ff:::::i::::.ri.::
:::1:::11::1111":]i./e) 

among.frrhgar diseases. bacreriar reaf brishr, bacteria,,";;.;;;;;;I' irrenill (!r\cit\cs. tun.:ro arrong virus diseases may be lnentioned in this regard.

Sc'c-r.l possihlc reasons ,ray be citcd l.or such a chrnge in disease situation : (i) change il ricecttlLI\ati()n technolog),with the inrroductroll ofhigh yielding cultivars - such as iDcreased fertilizerrpplicxrion. frrricularl\,.N fcrriii,/ers. rcduccd pl^nls sp.ci'g, increased irrigation etc.All theselactots. ltlon-c with thi:: bu-hv l)utulc ol gro\,".th ol.the du.arf cultivars, tendingto increase thetcn':per atrrrc and hurnid itv ir) the microcri,,nte. l xvoar-(reveropment ,,1_ many dlsease incruding sheathbljghr (Sarklr L,r at. l99t ). (ii)wid
rhxDcco, i.rodL,cr,nn,,r,,."ua.""lJ,illilliiij;liJlliJ:lT,iII::T.j:Iil:ffi;l;
areaswit'thc avirirabirit\'or'irrigation water I, Dlany areas now more than one.ce crop is grown,nllou ing thc prrhogen prol)itgulcs to survi\.c ilt their natural host for the better poat of th" y.or.
: invrred Lectur!-. dcli\crc(l in thcAnnual Ceneral Meeting, on l3 Deccmber. I996
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Sheath hlight. causcd bv R solutti is regarded as an internationally important disease of rice,

second only to and rrvals the blast dlsease in many rice growing countrles particularly since the

introd uc tion of high y ieldi n g varieties (Gangopadhyay and Chakraborti, I982) I n I lldia the disease

uasreportcdl-orthelirsttimebyParacerand Chahal (1963)tiomPunjah Si nce then the d iseasc

has becolrlc one of the rnost common and destructive diseases 1n lndia (Rao and Kannaiyan, 1973)

Due ro its more prcvrlence in the eastern part of the * orld (Fig. l)thediseasehasbeenrefefiedto

irs o, i!:11ldl sheath blight

R rr.,/rrrrr is x vcry irncient soil 1_ungus consistlng of a large number of strains and tt is suggested

rhat rhe plant ptrllogenic su arns originated by specialisatron liom the saprophytic strains residing

oD thc soil suriacc ( Baker. 1970) From the parental material probaly evolved thc strains able to

successlully establish and persist parasitically in aerial habltat, as in case ol sheath blight ol rrce.

and those thot \\,cre able to develop, survive and parilslttze plant parts under the soil surlzrce. The

e\,()lutiollirv scqur-ncc might bc represented as follows :

Parasiiic aerial strains

Soil surlrcc

Saprophytic type --------------> Parasitic strains

I

Parasitic subterranian strains

Aithough sl'reath blight is the most prominent symptom, varlous other symptoms may also be caused

on ricc pl^nls duc to rnfecrion withR. .1ol.rr?i Rice plants may be infected wrth the fungus at any

sllge ol growth. seedling to grain formation. and depending upon the growth stage and source of

inocu lm dlllerent types of symptoms may be produced, such as pre and post emergence seedling

blighr (1iorn soil or seed borne iroculum), sheath blight, usually tbund in the mid tiliering stage

(from sclerotia perennating ln soil coming in contact with the host with ir gation water), banded

blight of letves (probably caused by air borne basidiospores of the pcrf'ect state of the tungus.

TltattttttlthortLs cLtc tnefis - as suggested by saksena. 1973),flagleafandpanicleblight(ducIo

upr.vard verticirl spread of the fungus fiom thc lower sheaths), grain infection (caused b-"_ contacl

utth inlccleLl flag lelves surrounding the panicles during panicle emergence or infection irom

basidiospolcs as suggested by saksena. 1973). symptoms of seedling blight and seed infcctr.rn

( spotred seeds) may be confused with those caused by brown spot oI rice caused b1- Drechslt't a
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Possiblc sources of pcrennation of tl're rice sheath blight palhogen are discussed here. lt may be
rnentioncLl that the tn1-ormations presented are mainly fiom our own observatioas in the field and in
the Iahorator\.

sorl bornc inoculum is. no doubt, the nain source ofprimary inocurum in most of tire R.Jarar?i
diseirse causins seedling blight. foot rot. collar rot and similar other symptoms in variouscrops.
B Lrt in sheiuh hlight ol-rice, u,here rhe aerial parts ol the host are also intected. rhe role and importance
ol \ ari()Lls oLher sources of perennation tiom which rirrmary infection of the desease may be initiated
h.l\ c nor re.civcd proper atrention As sheath blight ol'ricc lras been reporrcd from practica y all
rhc- rLcc sro\\ iDg countries of the world with various agroclimatic conditions, it is quite probable
rhdL diflcrent sourccs may bc rmportant in drf]trent areas depending upon rhe climatic condition of
lhe r[c il,

Infected plants parts

It hls becn confirmed in our studies tltat in the lntbcted plant parts the pathogen may remain viable
lor atleasl'l rnonths ar a low temperature (10'c) under laboratory condition (Acharya, 1996).
Therelbic - i n lo$ te mperature areas crop l esrdues may serve as a maj or source of primaay infection.
At 28'c also a srnall percentage of crop residues yielded the fungus. perennalion ofR .rola/ri in
rice strir\\, has tlso been reported frorn IRRI (Anon. 1973)

'fhe dc|rh ol soil at !r'hich crop residues are presenr has got considerable ell'ect on the survival of
thc pithogen.'fhe pathogen could be recovered after I 60 days from a depth ot 0 _ 5 cm. In dipper
soil reco'ery was possible for much shorter period due to decomposirion of straw pieces by soil
rnjcrobirl acriviry (Acharya, 1996).

Hou'ever. 1t is quite probable thar soil being lhe habitat ofR. solcnr, after decomposition of host
plaDt parts also the pathogen may remain viable in soil, although in smaller population by
srprophytrc colonizarion of various organic particles in soil. papavizas and Davey ( 1962) observed
thar the sUrvivrDg mycelium of R. solani in precolonizad substrates was less sensitivc to adverse
mlcr()environmenL than the active saprophytic phase of the 1-ungus.

Frool tlre saprophytic perennation in intected straw pieces thc pathogen is able ro resume parasitic
xctivity. when a lresh rice crop is available However. seedling or plant inlection decreased with
increasing depth oI soil (Table l.) at which the iroculum (infected plant parts) wcre kept (Basu and
Sen Gupta. 1995). The dicrease ln desease incideoce when the inoculum is present in greater depth
of soi I mishl be due to . (i) the distance over which the pathogen mycel ium from ori ginal source of
inoculum has to spread rhrough soil for parasilizing the newly sown host and (ii) a reduction in
palhoqeD populatior at increascd soil deprhs.

Blair ( I912) car Iier ohscrved lh,rl .loser to theR. sala/ri inoculum seeds of radish were placed, rhe
eallier and Inorc cxtensive wcs damping olT



'fnble 1. Pcrenrlclion of R. solatu at ditTerent soil depths
sccdlrngs (periodof incubation : I months)r
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and subsqucnl inleciton of the rice

Deptl'r ()f i nocu lum
in soil

Sccd germination
(c/c)

Infected plants
(Ea)

Root

Length (cnr)

Shoot

Upper Layc. (0.0 cm)
Middle layer (6.0 cm)
Lower Layer (12.0 cm)
Corltrol (unlnoculirted)

C D (P:0.{J5)

3 r 50(3,1. t4)r
48.s0(44. r 4)
70.50(60.47)
90 0o(7 r .57)

335

100 00
100.00
'70 11

0.00

1.35
2.70
6.00
'7 .50

0.50

3.95

t'? .70
r 8.00

L10

I
I

L Data rccordc(l l0 dirys after transplanling
I Figurcs in pilrcnthesis are trlnsformed angular values

Infestcd soil

soil is the natulil habjtat of R sola i ou (1985)observedthatinthefield li. so/dni sur-vives

mainly lls sclcrotia iu uppcr 2 5 cm deplh ol soil The sclerotta come to sorl surface duling land

p.el.lriltion. llorl with irrigarion water and when come in contact with rlco plants initiatc infection.

scverirl wotkcrs h^ve reported thDt sclerotic of rice sheath blight organism can survive several

rnonth\irsoil unclervllriotls condition (Leu tndYang, l985lRoy. 1987) ln our studies $'ith soil

s,rrDplcs collecrcd lrorn differeut dcpths ol naturally infested field soil (collected frorl a farmers

field at Patldua. Disr_ r{ooghly) mlxil.l.lum populatior ofR. solani was obtained in non-liactionated,
residuc I lnd clchris prrticles ol the soil (Table 2).'I'he soil liactlon that passed through 75 mesh

seive (rnostly-.silt arrd cllly) has a much lowcr population ofR so/urr i. Viahl e sclcrotia c ould also be

recovcrcd by sejving and ccDtrllugation- Maximum number of sclerotia were recovered t'rom ir

depth of l 2 - l5 cm and norc from the dePath of - 2.5 cn) Soil samples were collected from a

fallou, plol ilter harvesting and thc scleroria appear to have gradually settled to a deeper soil and

hence could not be recovered lrom a dePth of O - 2 5 cm.

.fable 2. I{ecovery ot R. sola i in Don Iractionated soil and various soil fractrons at L2 - l5 ctn

Data recordcd in thc month of October 1995 )

SoilF-tctions Colonizatiorl (ti ) of r ice straw picces

Non Fractionated
Residue I
Residue IIr
Residuc ll Ir'

Debris particles
CD (P=0.05

94 .0O (',7 5 .23)l
9'7 .22 (',79 .56)
62 00 (sr.64)
36.66(36.96)
100.00(8s.94)
1.6'7

I Figures in thc parenthcsls ilre transforlned angular values

Ilr SoilR. sr-,/a,r has to survive in competition wlth other sojl microorganisms. soil moistule is a[
important lack)r in ilflecting comPetitive saprophytic survival' ln our study maximum snplophytic

su;vival was rec orded at a mod erate nt oisture levcl ofsoil wrth increirse in soil MHCsaprophytic
survivit] grtdual ly declingd (Table 3 ) The reduced saprophy tic survival of R solan i at hr gh moistule

level has becn xtributed by Blair ( 1943) to a dec!ine iD soil molsLuIe on the otherhan.l undoubtedly

stimulates bactcrial activity which in term may cause Iysis offungal mycelia Bacterialcclonizatl,Jn

of hyplrae 01 M(tcrophoDlina Phaseolina and their lysis on soil with high moisture conteni hrs

l
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earlier been reported by Kavoor (1954).

Table 3.EfTectofsoil moisture on competitive saprophytic survival ofR. solanl

77

Ml lC(.1) Pcrcent srraw pieces colonjzation at diiTerent intervals (day)
of soil .l I 5 30 45 60

25 (r7 73(-s5 l8), 37 8t(37 9.+)
50 70 2l(56 93) ,r7 43{{3 s_',r)

70 4099(39 t3r) 15 8(,(23,17)
80 23 ? r (2S t,l) 1 r 9tj(20 25)
l0a) iJ 3:t( 16 77) 555 361)
CD (P=0 05) Soil MHC 0 55 Soil MHC x Days 1 24

l8 79(25 69)
28.l0(32.0 t )
8 3l( r6.77)
-s l,t( l3 l0)
0(4 05)

Days 0 55

8 4s( 16.90)
19.03(25.86)
2.7',7 (9.s8\
o(4.0s)
0(4 0-5 )

0(4.05)
12.66(20 .a4)
0(4.0s)
0(4.0s)
0(4.05)

I Figures in parenthesis are transformed angular values

Seed

During the Iast l5- l6yearsmanyreportsonscedhornelnfcctionbyR. solatti on several Iield
crops, vcgetables and ornamenlals havc come in quick succession and havc becn reviewc(l hv
Michail (1984) Isor.,tionofR. roranifr<tm rice seeds has alsobeen reporred by."r.ror *n.k".-.(Kanniiya[ rurd Prasad. 1978i singhca..//., r9gg, Basu and sencupral r992) In rur laboratory also
a high ncrcentage (407r,) of natr.,ra y inrtsted sceds yrelded R .rd14l?i un \+arcr o-nr. -.dirrn.

eJ irnd fltucle\ (.Jme tn coDlJUt witlt R. \a/a//1

t-us cucLtnteris However. the perf'ect state has nol
hecn obscrvcd in our survcys conduc(ed jn the rice ficlds of the districts of Nadia and Hooghly,

obscrvL..(Brsu and seD cupra, ree2) rt is.,r".",.J.t".;:Xr::'li'l:lili:::l,i,]iI'*']li,il"'.xi.Tl
R rolani by contacl with infected llag leaves during pcniclc erncrgence Very rccently. howcver.
Lic Tlnnttephorus state of thc fungus ilr rice iierds oi coochbehirr has becn obscr ved (Basu. r996
- pelsonal conlmunication). Ho\r,,cvcr. the role ()1 r ar.rrrl?/.ir in initiating sced inlection has Dot
becn propcrl) estabrished Inlection ofscc(rs resurted in seed spotting. spotcd seeds, as well as
rlonspotrcd seeds collecred riom the samc paDicles yierded R :orani in agar c.lture But after
surlace stcrilization the numberofseedsyiel(lingR solani was very much rcd'ced in nonspotted
sclrds Ir) oiltur lly ir)lcstcd spotted seeds. on thc other hand. thcrc was little reductron in R. solani
isolarion by sur|ncc stcrirization Thc fungus. therefore..rppears to he both in cxrernalry and
intcrnil]ly seed borne

About l07. ol thc seedliDgs raised 1-rorn spotteai (R .ro1./ri inleclcd) secds showecl rnfection on thc
lowcrlnos L she aths. ulrimarely resulting in scedlings blight (Achar),r. 1996)

Collateral host

Percnnial collateral hosts arourd the ricc tields rnay also play a vcrv inportant role in the percnnation
ol- thc fun-[us d uring the ofl scasons. A numbcr or- coU areral hosts or-rice shcath bright pathogen
hrvc becrl reporled (KaDnaiyanandprasad. l97g:Nayek.rrrl, 19g0:Acharya, l996)
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A nutnher el vegetable crops of difTerent plant tamilies namely, cabbage, cauliflower, onion, garlic,
pea. bean. rcm^to, brinjal, gram, cucumber and bhendi when grown inR. solaru infested ric; field
soil showed symptoms Iike rool ror, corar .or, fbriage bright etc. Thus susceptible hosts other rhan
rice nray i so help to retain the high population rever of thc pathogen in soir riom season to season
in absance ofrice crop rotation is ageneraradvice tbr management ofdiseases caused by soilborne
path ogens. R. rolrrri has a w ide host range, but al so has a rarge number of strains. Isorates w ithi n
an anastmosis sroup may also vary in paLhogenicity towards a crop from highly pathogenlc to non_
pathogenic (Ptpaviz.s ?/ a1, 1975). One must, therelore, be very selective in choosing crops fo.
rotrtion witlt rice lor reducing the soil inoculum level ofR solarD .

Thericcsheath blight organism, R. soloni , has. thus many options left open to it for survival
durilg the off seasons Thus control of the desease poses a serious problem. The problem is
co mpoll nded by the absence of satisfactori ly resistan t cultivars against the disease. Ari in tegraterJ
approach should. therefore. be taken ro combar the disease.
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