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INTRODUCTION



Rice 45 the staple fooi of more than 6. per cent
of the world's population. It is grown in an area of
about 145 million hectares in the world with a total
proguction of over 320 million tonnes of rice. In
Inile, rice is the most imaportant and extensively
grown food Crop, occupying shout 40 aillion hectarss,
which 48 about 40 per cent of the total area unuer
cereals in the country. Eveanthough, Inkiia ocouplies
the first position in its area under rice, in the per
huct#ré yield, it is perhaps, the lowest in the whole

worlde.

The low yield in Iniia 48 attributed to several
reascons, chief asong them being socic econocmic
couuitions, poor water managesent, Jeficiency of inputs
anJy occurrence of pests and diseases. In an attenpt
to buost up rice production, many new hyobrid varieties
have been evolveu. In fact, this has been madnly
responsible for change in disease situation in thae,
ulseases which were unknowm or &inor in the past have
becone extromely danaging. The sheath blight disease

caused by Rhizogtonia solanid Kuhn (Ihapatephorus



sucuseris (Frank) Donk) was £irst reported from Japan
csuring the beginning of the twentieth century. In
Licila, this disease appeareu during the early sixties.
Howewer, this disease has taken an aggressive fora
curing late sixcies after the iatroduction of high
yielding sekl dwarf rice varietlies.

In Kerala, the dasage due to the disease is
founad to be very serious during the kharif season.
Aaong <different States in India, Kerala suffers
maximus extent as the climate is quite congeniel for
the muletiplication of the pathogen. Losses dus to
sheath blight of rice is genexally 30 -« 40 per cent
and it may be even 100 par cent in ¢ndeadc areas.

As the Jdisease is solil-bDorne in naturas, chemical
control of the pathogen 4is extresely costly amki quite
lasorious. Hence, Jrenching of chwadcal cannot
geéneraily be recomanie: as a praotical seasure of
managesent. A search aade by theé sclentists all over
the world for a gene resisting sheath blight pathogen
has so far been unsuccesful. Under ths above
circumstances, aouification of soil environment -~
physical, chexndcal and biologlcal - by apyropriate
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asthods has been suggested to be helpful to decrease
tne population of the pathogen in soil, and theredy
useful iu the reduction of the disease latensity and
incidence.

The present study has béen uniertaken with the
objective of exploring the possibllity of success in
the aanagement of sheath bilight diseasse of rice by
appropriste wodlficaticn of the scoil environeent,
unaer tiw following lines of investigastion.

(1) i yitro studles on the lLufluwnce of tillage
and fallowing on viabllicty of sclsrotls of
the pathogen.

(i1) Pot stucies on vhwe efiect of 30il amencimints,
pusticicves and crop rotation oh pogulations
of pathogen and a0ll saprophytes and inctensigy
aii incidence of sheath blight disease.

(4i1) h £4ald expurimsnt on the influence of
aendnants, blocontrol agent Trichoderae
yYiride and fungicide carbendamia ou the
posulations of the psthogen and soil
saprophytes, intensity and inciuence of
sheath olight disease and yields of grain and

HEEaw -



REVIEW OF LITERATURE



REVIEW OF LITERATURE

Sheath blight disease of rice was flrst described
by Miyake (1330) from Japan wndier the nare oriental
sheath blight and leaf spot. He named the oxgaulisa as
scierotdum frxegulaxe. Thereatter the disease wvas
reported iao the Pnilippines in 1918. From 1930 to 1940,
it was preported iros Sri Lanka and China and a siailarx
uisease was reuyorted i cthe U.S5.A. Now, 1t occurs in
wost rice growing countries (Ou, 1973).

Thw £irst Indian report on the incideace of the
disgase was £rom Punjad in 1963 (Paracer anu Chahaijigc3)
Subsegualitly the disease apreau to other parts of
Punjab (Kohli, 1966) and to the neighbouring State, Jtter
Pradesh {>ingh aui Pavgd, 1969%9). In Ker:la, the disease
occured in a severe form after the intruduction of high
yielding varieties (Prabhat, 1971). A survey of rice
diseases in farsers fielus of major rice growing arcas
of Kerala vis., Palghat, Kole areas of irichur and
Kuttansd regions of Alleppey at monthiy iatervals for sim
continuous cropping seasons from i977 oawerds has showh
that sheath blight was quite severe on all high yielding
varieties. Lventhough the locel varleties succumbd €0
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infection, the pathogen does not travel to the inner
whorls and hence plants are not killad cutright
(Rajan, 1983).

The causal organism is a fungus. Several hases
such as Hypochous sssakil Shiral (fros Japan),
2 solani kuha (¢xroa China, 5ri Lanka and
Philippines’, Coxtiglue yagum. Bert and Cat(fros Iniias
and west Germany), Gorticiwe solsni (Prill and Jelacy),
Sourd and Galz, Pellicularis filssentoss (Pat) Rogers
L 8 sasakil and P.zasskil (shirai) S.1to. mrdiag
to rucent studies, the imperfect stage of the fungus is
xnown as phizoctondg ssclanl anc the perfect stage is
called Thangtepnoryud cueuseris (Frank) Doak (Ou, 1373,
Gangopadhyay, 1983).

The fungus produces two types of aycelia, the
straight runaning type and the lobated type. When a
fungus is ot actively colonizing a substrate, it way
survive in the form of mycelial aggregate giving rise to
a sclerotius. There are three types of sclarotia, host
sclerctia of smalleat sise, soll sclerotia of medius
size ano laboratory sclerotia of largest size
{Gangyopauhyay, 1963).



Nisikado and Hirata (1:37) have concluded that
elimination of the fungus from rice fields is
difficult. They observed that the viabllicy of
sclerotis at 20, 2% and 30°C were three years, sixteen
acnths and six months under dry conditions and was
three years, 3ix months and thres aonths under wet
conditions, respectively.

Kannalyan anc Prased (1978) studiec the viaoiliey
of the fungus under dry and wet cuiiitions. They have
obaserved that at fiwe om depth, sclerotia ressined
vianle for wore than one year, while at soil surface,
the viability was lost after seven aonths under Jdry
canditicns. ¥hen the condition was create. in which
the sclerotia were floating, they were viable for about
an year. Thase workers have suggyested that factoxs
favouring long survival in s0il and water play a
gigniidcant role in the spread of the dlacase in flelds
especially under water logged caxiitions.

Prabhat {(1971) studying the viabiiley of the
fungal scleroxia in aifferent soll depths suggested



that the viability was noc iniluenced by the depth
uider dry conditions. However, he observed that
viability was lost at desper layers of smore than
10.0 om depth by sroviding a submerged candlitlon for
acre than 2 months. Tu and his assoclates (1979)
noticed that when sclerotia in the surface of the
£ield survived for sore than sixteen acaths, those
buried at depths of two ci survived only for a pericd
of less than eight months.

Hashiba amd Mogi (1973) observedi that in
uncultivated flelds, there were marked reduction in
the nusber of sclerotia and their loss in geraination
as time passed, incicating the importance of fallowing
in sheath olight sanagesent.

Prabhat and his assoclates (1974) suggested that
by flooding the rice £ield for & puriod of twd to three
months afcer harvest, the aclerotia loose thelr
viabilicy, inuicating the iaportance of floxi failowing
in disease ansgesent.

Rovira (1986) after a three year field study
found that ia case of bare patch of wheat (Rhigoctonls
sclani), the area of the affected crop was consistently



larger when wheat followed wimat, lxkiicating the
dsportonce of ¢rop rotation in the aansgement of

The history of bilological control dates back to
i308 when Potter showed that plant pathogens could be
inhicited by their ows metabolic products. Jarett (1956)
defined biological coatrol of plant diseases as any
conuition wier which or practice wheraby sucvival or
activity ot a pathoges is reuuceu through the agency
of any other living organiss 2xcept aan by himself with
the resuit that thoere 1s e reducticn in the incldence of
the dlsease cauaed by the pathogan. Thus, blological
controi is malnly based on the assuaption that suitable
mandygeacnt of soil conditions like ssanding the soil
with organic aaterial can stiasulate the activicty of soll
micro orgasisas which, 4o tura, can be antagonistic to &
glven pathogen.

it is agre releveant Lo scil-dorne iiseases as
foocuius sotentlial plays & smuch more doxinant role in

a0dleborng Gisesses thah alr-bosne diseasses due co



chvivus reascns. Heaoe, the ain 1s to bring dowa the
population of the pathogen o a level lower than the
afndeun lnoculus poteaatial reguired for infection by
agopting obiological measures.

As sarly as 1335, Hino noticed Rhjzoctonds solaod,
causal agent of sheath blight of rice incorporated into

a loamy scll was destroyed in five days by Bacilius

lageie ena Irichoderss ligooxwe which were native flora
of shat particular soil.

Ende (i973) sugyesgtei the poasible use of
Neurospors GEassa to control sheath biight of rice as
the disesse lLucidence was sarkedly reduced by Neurospora
SEapss in soil while seedling growth was not affected.
Roy (i977) cbserved the eificlency of Irichodierma yiride
a8 a blo control organism. When R.golanl was grown in
combination with T.yiride, the growth and aclerctial
geraination of the former becass detrimental. However,
whel: spores of T.yigide were sprayed onu aereal pares of
rice plant before inoculation with R.pglani, cthe disease
could not bée chacked.

Mew and his assocliates {1980) noticed that

ticthoderag sp. coll aromni the sclerctia and aake thea
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inactive. Mew ond Rosales (1984) ocbservec that
T.harzianum reduced survival of R.sglapi- I yikke
studies of Gokulapalan and Nair (i1984) indicated thet
Aspersillus nigex and I.yiride ianibived linear growth
of R.polani while certain bacterial isolates reduced
the geraination of sclerotia. Enhanced plant growth
resulting from aasndaents of scoil with I.harsigoys and
I-koRingil hes been noticed by windhem et al. (1986).

Another bio comtrol agent identified for the
sanagenent of R.solani is lastisaris argvalis (Burdsail
€t al, 1980). Larsen and cowworkers (1983) observed
tenporary depressions in the field population of R.gglani
after suending the soil with L.arvalis during winter and
early spring in sugar beet fields. Tschen and Kuo (1985)
noticed that application of antibiotic from Bacillus
sutllis culture filtrate to r ice leaves inhibited
growth of R.soclani and prevented the development of the
disease.

The role of orgmic scil awsndsents in the
suppression of soll-borne plant pathogens has been
esphasized by Stover (1962); Huber and wWatson (1%70),
Lindersan (1970) and Papavizas andi Devey (1360).
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Incorporation of organic iwaterials to soil has shown
to be effective in reducing the intensity of the
diseases such as take all of wheat (O:hibolus graminis)
{Pellows, 1929), Physatotrichus root rot of cotton
(King gt al., 1934), Potato scab (Streptgmyces scabies)
(Millazd, 1923) and Phytophthora root rot of avacado
{(zentmyer anu Paulus, 1957). Although auch work has
been undortaken on the cntrol of various plant
diseases with organic amaterials like decoaposing plant
aaterisals, green Ladure, Ciop residues, f£food bases and
agricultural ani lxustriz:l wasce materlials, oot auch
work has been carried out with regarxd to the coutrol of
sheath blight disease of rice caused by Rhigoctonds
geiani.

As carly as 1962, Paspavizas and his associates
have noticed timt the saprophycdc activity of R.golanl
was as effectively rewiiuced Ly celliulose pcader, Cat
straw andi sugarbeec hay enrichad with amsonium nitrate
as guitoseae. In 1963, Lo suggested that tea sved
cake at the rate of 1500 ky/ha recuced che disease
inceusity due to R.solani. Rajan and Meacs (1975)
cbeserved that growtn of rice plants was considerably
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increased with & correspokilng Jdecrease in the
iptensivy of sheacth blight (R.solani) by the aidition
of various oll cakes and organic asteriels like saw
uust, cashew shell powder and cocotut husk to soil.
Fajan {i980) has Wom that notu edible oil cakes,
Saw JusSt and rice husk are egusily effective in
su.pressing sheath blight of rice. Dath (1979) noticed
that survival period and viablility of sclervtia were
requces by locorgoration of green aanure like Sesbanls
aculata. Kanniyan sod Prasac (1961 a) suggested that
seedling infection of Rhizgctonia solani was reduced by
assndaents such a8 rice chaff, neet cake, saw cust and
sanure. Seorge @8 al. (1984) obtained goo field
cunitrol of aeath blight of rice with asendments such
as paddy huBk Or NeeAk Ccikeé. UL evaluating the
populstion of soll ssprophytes, these workers have
suggested that in plots amsnded with rice husk or Dess
cake, thalriwas troveicus increase of saprophytes and
there was sigalflcant nejative correlation betwesn
posulaticns of saprophytes and pogulation of the
pathogen k.splsnt.



in 1953, Hashioka and Saito succecded in
controlling the Jdisease by applying Arasan (chiram
7% per cent ai). Yoshimura (1954) obtained reduced
Jdisease intensity by applicaticn of Sordeaux aixture.
Kozaka and his assoclates (i957) reported that organic
arsenic compoumi ‘Urbazid’ was highly effective
against sheath blight. Abeéygunawardena anc De silva
(1964) observed that natural infection by Corticiuas
sasakil can be reduced by organo arseunic sprays.
Thirusalachar g% ak- (1969) noticed the efficiency of
Aureofungin inhicieing the growth of Corticiws sasgkil
under f£iela conditions.

3naktavatsaiam @8 al. (1977) in £ield and other
tests against cthe disease found that BSavistin was the
aost effective fungicide. This was followed by MsC
anc Banlate. Other workers alsc have repcrted the
sfficacy of Bavistin in coatrolling the diseass
{(Jagauathan anu Kannaiysn, 1978y Dev, 1980; Rekily gt al-..
iy8l). Kannailyan and Prasac (1977 a) reported that
funigicide Bunlates, Lemosan, Hioovsan, Kitazin and Daconil

are¢ highly effective agalnst the disease. Lfficacy of



Hinosan and Kitasin have been reported by Jagysaathan
and Kannalyan (i378); Rajan g% al (1979); Kannalyan
ano Prasad (1379 b) and Dev (1980). KXannalyan and
yrasacs (1977 b) cobserved that the antifungal antibiotic
aurecfungin was highly effective against the disease.
Koy and Saikia (1976) in green house and £ield tests
found that the best control of Corticium sasakii on
rice was given by MAC (carbendaziaz 0.05 per cent)
followeu Dy benomyl and sancosed. Jaganathan and
Kanniyan (v 78) was of opinlon that cusan was effective
against the aisesse. Rao ef g). (1978) testes the
fungitoxicity of copper, nickel ani iron chelates
against the disease and all of thes were found to be
acre toxic than mancozeb, even at 50 anc A00 ppw. They
suygested that the funglstatic asctivity was iu the order
Cu>Hi-Fe>Zn>Mn>C0.

Kannsiyan and Prasad (1979 c) founu that Vitavax
(carboxin, completely inhibited the sclerotial
yersination. Kannalyan and Prasad (1979 b) 4in pot
trials founa that N.F.48 and Dacondl {(chlorathalonil)
ware also effective against the disease. Xanualyan
anc Prasad (1379 4) have reported that application of

trace elements like borax, zinc sulphate, copper sulphate
and ferrous sulphats st 0.05 per cent as two follar sprays
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at teu days interval reduced the ulsease and increased
the grain yleld.

Leu and Yang (1979) sprayed rice plants jrown
in pots before anu after inoculaction with Ihapateohorup
cucuseris. The best control was with J.4 per cent
Neo Asosine (asmoniun salts of ferric aethyl arsenic
acius), cight per cent Monsan (calcium wethyl arsenic
acid) ami 0.5 per oent Neo Asozin =.C.

Rajan et al. (1979) reporteu yood control of the
Giscase by spraying vithane Z-T78 or vithsne M-45. Deav
anc Sathyarcjan (1980) obscrved that a soil drench - of
thiram followed by a spray of Hinosan reduced tiller
infection by about 40 pit cent, while drenching with
orassicol followed by Hinosan spray reiuced 20 per cent
tiller infection in comparison to untreated cuhitrol.

Kannalyan and Prasad (1980 a) studied the effect
of various phenclic cospounds oh the disease anuy found
that catechol, ferulie acic and hydroxycinnasic acid
Gonpletely inhioited sclerotial production at 100 and
200 ppes. Kannalyan anu Prasad (1980 b) fows that seed
treataent with thiram, oxycarboxin, chlorathalonil,
banomyl and captan st 0.2 per ceat increased the root
growth of rice seedlings. Seads trested «ith
axycartoxin and MeMC maintained more than 30 per cent
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viability after 6 months storage. Kannalyan and
Prasad (iv8l b) reported that seed treatment with
antipiotics like Agrimycin~500 and Aureofuagin and
stoxring for eight months increased the seed geradnacticn
ano seedling growth.

Reddy g% al. (1981) observed that fungicides
MBC, Derosal anu Bavistin checked the uevelopasnt of
Rhizoctouia sclani and incressed the yleld. Recently

it i3 reported that a new systemic funyicide Moncut in
the benzanllide group effectively controlleu rice shesth

biight {(Kurono, 1985).

Several narbicides have prove. their potential in
auppressing tiw po.alations of the pathogen. But 3 few
of theu increased the populetion of the pathoyen.
Murovand st al. (1959) found thet the pathogenicity of
Hysochays (gorticius) sasekii on rice was incressed by
spraying with ¢,4-0 which also increased the size and
the mumoer of spots found on the plant. ‘owavar, the
beneficial effects of the herbicives are wore.

Bain (1961) tested several herbicides against khizoctonls
sp. and found the inhibition of growth. Pentachlorophaetiol

and 2 chlor-N, hNedialkyl acetamide waere the aost active.



The weedicide, 2,4-D at 100 ppa reduced the
growth of Rhizoctonia by 66 per cent in Fries nutrient
solution while sisazine reduced the growth by 93 per
cent (Millikan, 1964). Hodriguez-Kabana gt al. (1966)
reported that the total mycelial dry weight of R.sglani
was considerably less for each concentration of
atrasine than for the choek throughout the 22 cay
incubation periou amd the degree of growth inhibition
was cirectly related to lncreased herviclue cunceuntration
from 10 to 170 ppa, out of the four herbicives testeu

againat Rhizoctonia solapd viz., atrazine, diuron, «PTC
and Paraquat.

vhean high levels of trifluralin or yrosetxyne
were used in the growth chanbeér, an ilnteracticn injurious
o cotton occured with R.golani. 3Soth compowxis were
found antagoniatic to the pathogen (Chanuler and
santelaann, 1968). Cole anc Batson (i97%) reported
that grovweh of H.80lanl was reduces in the aediw
containing the herbicide diphenanid.
Inderasatl and Heltefuss (1977) cested seven
nericicides against R.solanl in culture and for subsequent
influence on disease intensity. The growth of the



pathogen in agar medis coataining 10 Ag/ml comnercisl
foraulstion was reduced to ¢ 50 per ceat of the coantrol.
The effect of sismtzyn and nitrofen on dliseasc severity
wad stronger than expected fros saall direct action on
the pathogen in cultures.

In £ield teats with two herblcides on il rice
varieties, Manila and Lapis (1977) found that sheath
plight was pot influenced by treatment «ith ,4-D anu
MCPA. bLaboratory tests ware carried out to study the
effect of hurbicides on the growth of E.splani by
Varma gt al. (1978). Out of the 10 herbicides testedu
Avirosan 500 iC was fourni most effective. Saturn 50 iC,
rilot H 500 E&C anc Mashettd 50 EC wuxe also found
effective in checking the yrowth of this fungus. Jath
and Swain (1979) reported that weedicides like propanyl
ami Hicrofen have potentiality in suppressing the growth
wf the sheath blight pathogen.

In field tests in Ker:zls conducted by Vasavan et al.
{d9dd), 4t was found that saturn (benthiocarb) at 2 kg
ai/ha controlled the sheath blight of rice. Lekshany (i984)
reported that out of the wight herbicides tested against
- Be.solani, propanyl was the most toxic one, which comgletely



inhibited the radial growth of the test organisa even

at 125 ppm. The herbicides preveated the sclerotial
yeraloation st higher concentraticns of 2000 ami 3000 ppa
and also at lower concentration when treated for
prolonged periads. Benthiocardb, Hitrofen and Butachlor
were also fourki highly toxic to the test fungus which
decresased the radial mycelial growth with increasing
concaentration of the cheaical. 2,4-R emhanced the
growth aui survival of R.gglapnd in culturae.

The lateraction of insecticides with the sheath
biight pathogen f.30la0) has also been re.orted by soas
workers. Seed treatment of cotton with phorate increased
the stand of the evedlings in soil infestea «ith K.soland
{Lxwin and Reynolds, 1958).

Chlorinastea hydrocarbob insecticlides are
fungitoxic 4n proportion to thelir water sclubility and
vapour pressure (Bollen, 1961). Tested by plate culture
techndgue agalnst K.30land. iindane which has a2 high
water sclubiliicty (7.3 ppm at 45°C) was most toxic in
supersaturstion at 295 ppas.



Hacskaylo and Stewart (i962) reported that
phorate treataent of cotton seeds controlléed Zhizoctonds
within s temperature range of 82 - 92°F. Manila and
Lapis (1377) observed that aonocrotophos Jid not alter
the intensity of sheath blight (R.golapnl).

Vath and Swain (197%) reported that nemsticides
like Dursban, Phorate and DBCP have potentiality in
suppressing the growth of the sheath biight pathogen.
sankaraiiugais (1780) observed that the insecticluus
carpofuran au phorate ilnhiuited the rowth of pathogen
in solic swdia. They delayed the scluorotlal produwction
beslaes reuvuciny tha sclerotial 24z2e, but did not alter
the germinatisn of sclarotia,



MATERIALS AND METHODS



The orgsnism causing shesth blight disease of
rice Ahizoctonia solani was brought into pure culture
from the naturally infected rice specimen collected
from Agricultural Ressarch Station, Mannuthy, Trichur,
Kerala. Basal portions of the aheath showing early
symptoa of the disease, as evidenced by light
ellipscoidal spots, were cut into small pieces, were
washed in zrunning sap water to resove the soil
on laboratory bufch. Latezon, they were surface
sterilizsed by dipping thea in 0.1 per ceant assrcuric
chloride solution for two minutes. This was followed
by washing the bit in three chmnges of sterile water
to remove the traoes of merouric chloride adhered to
the bit. Each Lit was carefully picked up and was
placed aseptically in a sterilised petridish containing
aslted cooled potato Jextrose agar. The plates were
incubated undier laboratory comditions. After 24 hours,
zmnmmmmmbnuapmmu
sterile petridish contalning melted cooled plain agar
aedius. After 24 hours of ingcubation in the plain
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agar aedivm, the plates were directly placed unier the
microscope and hyphal tios were asrked in the dish.
These hyphal tips were asepticslly carried to Potato
Dextrose Agar ian petriplates. The growtn of the
organisa from one hyphbal tip was multiplied in
putripiates and in slants and wes utilised for
laboratory, pot and £ield studies.

The pathogsnicity of the fungus was tested by
inoculating it on rice seedlings folliowed by its
reisclation from inoculated seedlings and comparison
of the two isclates.

The causal fungus Rhixoctonis solanl was sass
cultured on sterilized sand-saine meal mediun in
d000 sl Erlen Meyer flasks. Maise meal was thoroughly
mixed with vashed white send in the ratio of 1 ¢ 19
and this aixture was taken in €lasks molsctened with
water anu was sterilized by autoclaving under a
pressure of 15 1lbs for one howr. Three day old culture
discs of Ridzoctonia golafnl were aseptically introduced
into the flask containing sterilized sani-®aize meal
asdive and were incubated for twenty days.
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LABORATORY EXPERIMENTS

The sbove consisted of two sets of experisents
to study the effect of tillage, fallowing anc floouing
on the viability of sclerotia of the fungus. Plastic
pots of 20 o height were used for the above. Pots were
£4lled to & depth of 135 om with s0il collected from
paddy fileld. Ten sclerotia, each of unifors aize
obtained from mass production technique were buried in
pots 2t five d-pths vis., O, 2.5. 5, 7.5 and 10.0 cm
frow the soil surface and were kept under laboratory

comnxiitions.

The olfference bUtwesh two sets OF expariments
was that 1l the former, there was o staguling water in
the pots, while in the latter, watsr was retained o
five ca height above the soil surface in all the
treatmants auring the «atire perice of invescigation.

After two, four, six and ¢ight weeks of ourlasl,
sclerotia at different depths were raecovervd, surface
sterilized with O.1 per cent mercuric chloride, washed
in thwee changes of sterile water ami were placed in
FDA for viability test.



o
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Pot axpuerisents were carried out to sikiy the
effact of snexizents (other than oil cakes), effect of
oil cakes, effect of pesticides and effect of crop
rotation on the intensity and incidaice of sheath blight
uissase and population of the pathoged Rhigoctouls
20LaR4 and assoeclated saprophytic microtlora viz., total
fungl, bacteris amd actinomycetes.

(a) B (other than ofl cakes)

The expariment consistec of nine treataents
(rice straw  rice husk (Orysa sakiva), glyricildia
leaves (Glyricidis msculata), press mud (Sacoaharus
officinapys), saw dust, lime, gypsusn, coconut pith
(Cocos pucifers’ with an untreated control and three
replications. The 301l was artificially inoculated |
with 100 g of one week olu vigourcusly growing culcure
of Rhizoctonia splapl orown on sanui-salze aeal sedium,
The asendiaenits waere ilncorporated to soll one week
after inoculation. The quantities of various
asendaents waere fixed sccording to thelr nitrogen
cont«hAt. Analytical data of the snenusents are

presented in table 1. Other major nutrients phosphorus



D

Tagle =~ i

uryganic ang lporganic amenuacnts sou thedr & jor
nutrient coutents

Hame of saendment N 0 K,
kice straw Ce 56 Ue5d J.53
ice sk veb4 U227 Q.72
Glyricidia leaves Getsd J.10 0.72
Fress wmuu Q.50 Je50 C.06
Law uust G.14 Traces J.16
Liwe - - -

By pBWD - - -

Coconut »4th Zeid Traces o7
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and potash received through each amendment were
calculated and the balance were supplied through
mashoori phosphate and muriate of potash, respectively.
Trus, all the difierent treatments had unifors dose
of KWPK viz., 90145145 kg/ha (Anonymous, Package of
Fractioss recosmaendations. Kerala Agricultural
Yaiversity, 1986). Lise and gypsus were added at the
rate of 200 kg/ha. In pots recsiving inorgyasaic
aspndaents viz., liee and gypsun, urea, sashooxri
phosphate and auriats of potash were used to give
HPK at the rate of 901435145 kg/ha (Anonymous, Package
o Practices recommsfdations, Ksrala Agricultural
University, 1986).

Twenty one day old rice seedlin s of variety
dyathd vere transplanted into pots at the rate of
three hills per pot, two weeks after amanuunent.

(0) Expe

The expeximant was carried out with five
treataents (cifferent uvn-edible oil cazkes viz., “ahua
cake (Mpdhuca iniica), Marotti cake (Hydnocarpus
kuzzdil). Reen cake (Agadiraches inuica), Punna cake
(Calophyllus ionophyllus) with an untreated coatrol
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and four replicstions. unantitlies of various
ollcakes ware fixed as 4in the previous experlmsnt

anu were added to soll one week after inocculation
(Table 2). Twentyone day old rice seedlings of
variety Jycothi were transplanted into pots at the
rate of three hills per pot two weeks after asendiaent.

The cosaonly used pesticides viz., fungicldes
such as Bavistin (carbeniasim), Poltaf (captagol),
Aiposan (ediphenphos) (0.1 per cent each) and
withane M=45 (mancosed) (0.2 per cent)y insecticides
such as duvacroa (monucrotophos), ~kalux {(quinalphus)
{wed pur cent each) and Sevin (carbaryl, 2.5 kg 50 W»
Pk hectare] and weediclides such as wwedon (2,4-D
soutwn salt, 1.0 ky 21 per hectare) snd Saturn
{enthicceare, 1.5 kg al per hactare) were used. Soll
was inoculated as in previous experiments. The
funglcldes Bavistin, Foltag, Hinosan and Dithane Medd
ware applied on fortyfifth day, amoty ifnsecticluse,
sevin was applied fifteen days after transplanting,
while Huvacron and Ekalux were appliiesd on twentieth
udye. Asofg weeuicides, wWeedon was applied on twentyfifth
uay. while Jaturn was applied on sixth day. Tweaty one



Tab lﬁ -2
Honedible oil cakes anc their major nutrient contants
Nawe of oilcal Hutrient conteat (per ceat)

] chs K,0

Mabua cake 2. .
(Maghuca indica) 8o o.01 1.90
Marotti cake
(Hydpocarous KMEEAL) 2.53 0.0 1.8l
(Azaulrachta indica) 3.18 0.i1 .91
Punoa cake 3.85 0.25 2.80

(Calophylivus jonophrllus)
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day olu rice seedalings of variety Jyothl were
transplantexi o pots at the rate of three nills per
pot, three wee«s atter inoculation of solil.

Four kg soil each waxe £1iiled in pots obtained
from cifferent crop rotations viz., rice-vegatables,
rics-panana, rice-cowpea, rice=groundpit, rice-tapioca
ani rice-rice during the first crop (xharif) ani
secon: Crop irabi) seasons, respectively. Twentyone
day old rice sewilings of variety Jypthl were
transplanted into pots at the rate of three nills jer
pot. Boil was @ up to a depth of about 30 ca at
four ulfferent locations under each rotation, they
wage ;ooled an from this lot, a representative sample

of four ky was drawn to £41]1 the pots.
M bial

Soil samples collected during different wriods
viz., beicie suendaent, two weeks, six weeks and tan
weeks aftor aceandnoent were subjected to aicrobial
a253y in experlaent with amendments (other than oil
cakes) ano experlwent with oll cakes.



Pashogen (Rhigoctonis seland)

The nuaber of propsgules of the pathogen
(R. aelanil) in soil incorporated with different
ssendeents wore analysed using Ko ami Hora aediun (Ko

ans Hora, 19715.

Ko apd fiora sediys

Dipotassiua hyurogen phosghate ied g

Magnesiuu sulphatce iev g

Potassiusn chloride V.5¢g

Fexgous sulphate i0.0 g
Sodiuwn nitrice Ded g

Gallic acid 0.4 g

Dexon 90.0 ;g
Chlorasphwiaicol .0 wy
Sgreptomycin 50.0 mg
Agar 20.0 g

vistilled water 100C.0 ml
pH 7.9

Gallic acid, dexon, chloramphenicol and
streptomycin were added after sterilizatici. The
procedure eaployed for the assay is as follows.

Ten g of 80il was moistened with sterile distilled
water, coapacted with a spatula and eveanly distributed in
petriplates containing the selsctive asediuz.
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diosal fungd

Asssy of total fungalflora in soil was done
asuploying the selective medius peptone uextrose agar
with rose behgal and streptomycin (Martin, 1950).

One g soil was placed in conical flasks cootaining
y9 @l sterile distilled water and flasks were shaken in
a aechanical shaker for 20 mioutes. Oue ml of the
suspansion was plpetted from the flask while swirling
8 trandferfed to 99 al sterlle water cuntained in
flasx thus asacing the dilution one in 15,300. One al
wE each of 1&”‘ dilution was pipetted to sterile
pauwum/n &l of each Martin's medius was poured to
the acove plates anxd were utiliszeu for estimating the

paoulatdion oi fungl. Fungal colonies wexe counted from

fourth day ohawarus.

The population of bacteris ani actinomycetes were
estinated in a2 similar aanner except in that the
ultimste dilution used was 10™°. Media uswd were suil
extract agar (Allen, 1957) and Kenknights agar
{ Anonysous, 1566) for bacteria and actinomycetes,
respectively. The oolonies were counted frow seventh

GBY
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Growth characters of rice plants such as heighe
ik the plants and cthe pusber of tillers were rocorded
in each of the experiment during active tillexing
phase,

Intensity and incidence of tha cisease were
assassed in the panicle amergence stage. Intenaity of
the Jdisease was scored in sach tilier a3 per standard
evaluation systew (Figure 1l). Details are a8 follows.

1 Lesions limited to lower i of leaf sheath.

3 Lesions present in lower % of leaf sheath.

5 Lesions in more than ks of the leat sheath,
slight infection on lower leaves (third or
fourth leaves).

7 Lesions present in more than % of leaf sheath,
severe infection o lower leaves anxi slight
infection on wpper leaves (£flay leaf ami
Becoiki leaf).

) Lesions reached the top tillers, severe
infection ou all lesves.

Licidence of tine Jdisease was asseaseu as the

percentage of nusber of infected tillers.



The field experimsnt was laid out at the
Agricultural Research Station, Mannuthy during kharif
season (Juiy-August to Octobar-liovesber) of 1y 85-86
in a Factorial Randoaised block <esign witn 18 treataunt
combinations and three replications. The treataents
cuhnsisted of soil sowndments (rice husk, punna cake,
giyricidia leaves, lise, gypsua along with control) as
malin treatsents and biocontrxol agent Irichoderaa vipide
andg fungicide carvendasis along with an untreated
cuntrol 38 sub treataengs. Juantitics of each asendaent
ware fixed depending upon thelir nitrogen contents. As
in pot experluent, NPK were ejuatwd by extra supply of
mashooriphosphate and surlate of potash. Thus, each
plot recelved NPK at the rate of 90145145 kyg/ha
{Anonyacus, rackage of Praccices recomendations, Kerala
Agricultural University, 986). 1 plots saended with
incrganic materlales (lime and gypsum), reguired
Juanticies of NPK were supplied thwough Ures,
mashooriphosphate and murliate of potash, respectively.
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The field experimsnt was lald out at the
Agricultural Resevarch Station, Mannuthy during kharif
season (Juiy-August to October-lovewber: of 1985-86
in a Factorial Randomised block cesign witn 18 trestaent
coabinationg and three replicationa. The treataents
cunsisted of solil sowndments (rice husk, punna cake,
glyriciiia leaves, lime, gypsus along with coatrol) as
aain treataents and biocontrxol agent ITrighoderss vipide
anc funglcide carbendasim along with an untreated
cuntrol a8 sub treatmengs. uwuantitics of each asendaent
were fixed depundlng upon their nitrogen contents. As
in pot experiment, NPK were ejuatwi by extra supply of
sashooriphosphate and suriate of potash. 1hus, each
plot recelved KPK at the rate of 90145345 kg/ha
{Anonyaous, rackage of Pracilcoes recomsendations, Kerala
Agriculitural Jnivarsity, 986). Iu plots ssended with
incrgsanic materiale (linme and gypsum), requiredi
Juanticlies of KPK were supplied through uUre:,
mashooriphosshate and muriate of potash, respectively.
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The experimental f£ield was ploughad twice and
s0il was brought to a £ine tilth and plots of size
3 x 2.5 m were Jrepared (Figure 2). ©On completion of
£icld preparation and levelling a vijorous culture of
Bhisoctonia solani (obtained by mass production
taechnique) was applied to each plot uniformly at the
rate of one xg of culture per yslot.

Two weaks after amending plots with different
@aterials, 21 uay old Jyothi seedlings were traunsplanted
to plots at a spacing of 20 ca x 15 cm. Cuntrolled
irrigation was yiven uniforamly throughout the cropping
season. Plots were weeded at 40 Jay incexvals. Three
weeks after transplanting, one insecticldal spray
(Ue2 per cent Ekalux) m given againsc rice hispa in
all plots.

Betore amending, soll sasples were collected from
different plots, dried in ashade and were utiiize. for
the assay of total fungl, bacteria, actinowycetes and
the pathogen K.8olafie Media useus and progecure were
the sase as vescribed carlier.

Application of dlocontrol agent Ixrichoderwa yiride
as well as syraying carbendasim in respective plots
wure dofie when the initlal syaptoms of the disease
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LAY OUT PLAN —FACTORIAL RANDOMISED BLOCK

DESIGN

TREATMENTS

T1 - Rice husk+Trichoderma

viride
T2-Rice husk + Carbendazim
T3-Rice husk alone
T4-Punna cdke+ T-viride
T5- Punna cake + Carbenda-
T6-Punna cake alone 2im
T7-Gyricidia leaves+Hviride
T8-Glyricidia_leaves+ .

lyrn.cn' l_Car endazi

T9- Glyricidid leaves aione
TI0- Lime + T-viride
T1M-Lime + Carbendazim
T12- Lime alone

T13-Gypsum+ Tviride

T14-Gypsum +Carbendazim
T15-Gypsum alone

T16 -T-viride alone
717-Carbendazim alone

T18 -Control
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apeared in the field. A second application of the
fungicidge and biocontrol agent was Jdone fourteen uays
after the £irs¢ application.

Ooservations were taken o total and productive
tillers and height of the plants during active tillering
prhase and just before harvest. Intensity and incidence
of sheath blight discase were assessed at thraee stages
(Maxiauwm tiller ing, panicle emergence ami just before
harvest) and yields of grain anc straw after harvest.,
uisease lntensity was 8cored on 2% raudomly selected
hills per plot according to Staundarc ivaluation Sysctem
of IRRI (Fig.l). Diseasse incidence wasz recorded by
observing 40 hilis from randomly selecies four rows in
each plot and counting the musber of infected tillers.

8.41 sauples were collected from plots receiving
viffereat treatwsnts and fsclation of total fungi was
aone £rom the collected samples employing serial uilution
technigue. Morphologically different fungal colonies
were purified by hyptal tip methoa. =zach colony was
testes for the antagonisa towards the aheath blight
pathogen R.89lani by placing the discs of the pathogen



as well a3 of the isolated fungal colony side by side in
a single petridish containing melted and cooled potato
dextrose agar ani observing for the antagonisa.

The aajor nutrient content and pH of the scil
fore and aft.r the addition of different amemxisents

vers analysed.

sgatyscical analysis

The populations of microorganisss viz., total fungl,
bacteris and actinoMycetes were analysed attex logarithaic
trausformation. DULisease incidence was subjected to
angular trasstorsation. Population of K.sglapnd, visease
intensity, yisids of grain and straw, ani the agronomical
ouservations were analysed ulrectly.



RESULTS
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BESULTS

kaborasory ixials

The laboratory trial conducteu to study the
effect of tillage on sclexotial visoilicy of
2iida solanl has shown that under ury condicioans,
sclerotia remaineds viable even after eight weeks in

sodil at uifferent depths viz., 2ero to ten ocm of suil
surface. iHowaver, when pots wore filooduu o s hedght
of five om above s0il surface, jeradnation was Jdelayed
at deeper layers of 7.5 om and ten ca depths. Ic vas
opserves that at soll surface a3 well a8 at shallow
depths of 2% on and f£ive o, the geralinatdon of
sclerctia was aluosct sladlar to that of sclarotia
collectes froi Jry solil. But, in deap.r layers, there
was apprecisole delay of about 24 hours for geraination
and the gera tube developaint was weak and lproper

after four weaks of flooding.

3¢s (other than oil cakes)

In general, awendments increasec plant nelght,

eventhough there was no significant Lfsprovescnt iu



38

tiller pxouuction (Table 3). Plants amended witi
wiyrickiia leaves and saw wust (with nutrients) were
sdguificantly taller than plants of othur treatmnts.

ihs Antensity as well as inciuence of sheath
biight ulisease were less in all treaticats when
conpared to untreated oconcrol (Figure 3). A
comparison of different treatsents has indicate: that
least dlsesse lmtensicy and incidence were noticed in
pots of glyricidia leaves, rice husk, gypsua or saw
dust (with mutrients). In coconut gith asencsent, the
intensity of the Jdisease was as low as the above
santionew treataant, eventhivughn the Jdissase lncidence
was of a nigher wagnituce.

siciuedal mooulation

Pogulations of &hldec

2 oianl, total fungi,
bacteria and actinomycetes in soll collecte. frou
witfurent aenaments at uilfferent puriods viz., before
asanaent, two weeks, six woeeks and ten weeks after
avendacnt, as well as the percentage uzviation of the
avove imicroblal populaticns with the orljinal
sOoulations before anencoent are presented (Tasle 4

amxd Sl
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Iablg = 3

sffect of amendments (other than oi) cakes) on height
an: neaber of tillers of rice crop and intensicy and
incidence of sheath blight cdlsease of rice.

Sheath Sheath blight
Helght Humber blight lucldence (pur-
Treatuwent {om) of iaten~ centage of nume-
til- sity ber of tillars
lers (O = 9 infocted)

scale)

Fice strav 45.78 4.44 2.129 51.937
Slyricidia < R

leaves 48.89 7,67 1.206 33.973
Press mud 45.22 4.33 2.102 56 .273
Line 47.22 5.5 1.016 44.370
pith 47.44 6.00 1.650 64.603
Conitrol 44.67 5.78 3.2%% T2.540
o (O.031) 4495 R & Q.87 7690
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hisostond. m (10 g), populstion
of total ﬂng& bactetu nd stinomycetes per g dry soll

Treatmencs

Rice usk 12,000 13,200 15.600 6.300 +*10 +30 -

Glyricidia -
1 . 12.600 12.800 22.400 10,200 + 2 +78 =19

Press amd 10650 9.000 18.000 16.067 «15 +70 +32
saw dust 11.400 11.600 10,800 7.200 4+ 2 « §% -33
Lime 1‘.600 “.230 1‘06@ 9.200 +11 *1‘ ‘31
Gy ssum 14.000 16.000 14.400 8.200 +l4 + 3 -4}
g‘f‘g"“‘ 12,600 12.000 15,000 11.000 = 5 +19 =l3
Coatrol 12,000 15,000 16.700 17.933 +25 #4239 +48
C b (0.01) N3 2,433 2.6810 2.238

* Values of population of total fungi, bacteria and actinoaycetes
presented are transformed using logaritimic transformation.
Their original values are prusented in Table 5.

{COlitdganses)
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{Table & contd.)

Before Poriod after :égtﬁon Percentage gevias

Trectuaents adGie
tion < % i0 § E ig

rice stravw 4885 50055 5.313 5,322 +4 + 9 + 8
nice ek 4,599 503‘2 5-‘59 5,317 A +il + 8

Glyriciaia . " : T .
leaves $.885 S5.114 5.512 S.664 +5 243 +36

Press i %835 5ei3d 5-393 5947 +7 +32 +15
Law Gust 4.772 5.435 5.180 5.3i0 +8 + 9 +15
Lime 4,304 44976 5.201 5.1%6 +4 + 8 + 8
Gy psuin 4720 4.985 5.224 5.546 +3 +10 +17
Loconut 4.864 5.261 5,250 S5.511 2 48 + 8  +i2
pith

Coutrol 408186 4,913 5,033 5.i71 +2 + 4 + 7
C i {Wedd) NS Do UeddU U.220

(COiitieess o)



(Tabls 4 conwd.)

Bacteria

Treatmcnts Before rerlod after addition Perceantage

Gl ‘W} .
tion

devias~

*L [ S )

fice straw 6.064 T7.068 7.267 7.00% +6 +9 + 5
Rice sk 6,918 7.187 7.i5%4 7.021 +6 +3 + 1

Glyriclidia X »
leaves $.853 7.184 7.494¢ 7.425 +5 #9410

Press aad 6.753 7.360 7.426 7.1%3 +7 thy + 6

Saw dust 6.723 6.770 6.630 7.2i6 +1 -l + 7
Line 6.8%52 6.928 T7.}1 7.185 +1 +7 + 4
Gy ssum 6.836 6.881 6.641 7.080 +2 =3 + 4
Coconmat -

pit.h 6.867 6.968 7.i33 T340 +1 +4 + 6
C J (Ueld) HE& QU470 0.450 N S

ieﬁnwoooov}



(Table 6 cuntde)

Acttnaﬁyc@tﬁs

S.fore veriod sfter adiition Percentage davic-

Treztuments T ‘ !Eill !! E! ; K8)

tica 2 10 19
Hice straw 6.638 T.082 Te 590 7.&14 +7 14 i1l
kRice husk 6,878 T.420 7.557 7.62% -4 +10  +10
Giyriclala 1 ,, 1 a1
xeaves 6‘%5 7,16& 7.5‘6 70?&4 +4 1o +4i3
Yress awd 0563 T7.257 T7.604 7.716 +H +i1l +i2
Saw gust D357 0.6060 7,120 7.401 -a + 2 + 6
Ll O.852 B9d9 70‘23 ,o‘?ﬁ +1 +“ 8 +i2
Cypsum Vel DI 6.790 T.459 +1 -1l + &
Coconut 7eUS0 7.020 7.464 7.690 =06 <+ 6 + 17
t)iﬁh
Control 0898 6.592 6.935 7.302 -t +Jed + 7

CedBl D.465 (.493

£

B {0.01) N




Populatiune

Taple = §

of sotal fungd (x Ld } bacteria (x 10 } anu actinomycetes (x 10° } put ¢ dry sodl

treated witn

different amendaents (other than oll cakes)

Treatments

admi~ &‘Qﬂ {ggg&g} aﬂdi» ;gga Suggggz addiu ;

tion 2 6 10 tion 2 6 10 tion 2 [ 10
Hice straw 7.33 di.8 20,8 2i.9 4.73 11,7 i8.9% 10.2 &40 1d.d 35,8 55.3
Rice husk T.97 2441 28.8 2C.8 G.31 4.4 14.3 10.5 7.60 13.2 3.1 42.2
Glyxiclada 5 93 13,2 32.5 46.2  7.36  15.3 31.2 26.6  7.34  14.5 35.2 %8.1
leaves
Press s 6.91 15,2 2%.2 35.3 6.14 I8.2 26.7 l4.4 Ted9 18.1 4G.2 8.1
Saw duet ©.00 13.7 1%.2 26.0 %31 5.9 4.3 16.6 9.09 4.8 13.2 25.2
Lisa 6.38 9.5 16.0 14.4 7.343 B.9% 22,0 15,5 7443 8.5 26.7 30.1
Gyg’m S5.30 9.8 £26.8 35.34 ©.90 7.6 4.4 12.1 1.28 T.9 6.2 1&.2
g‘;‘:ﬁ““‘ 7.36 18.3 17.8 32.5 7.36 9.3 13.3 22.1 11.24 10.5 30.5 49.3
Control 6.6 Bed 10.6 1%.0 4.206 3.8 8.2 1046 8014 4.0 8.5 40.2

o
V'S
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» general veclime in the population of K.sglanl
was colgerved dur lng teath week of addition in all
treatsenits except An press mui. Anong Jliferent
treatuwnis, rice husk, line and ygypsun treated pots
nac significantly lower population than others.
wuring sixth week, only saw dust treacted ots had
iower pogulation, while An pots of rice straw or
glyriciuia leaves, pogulaticuns were siynificantiy
iucreased. inring aecolKd week, pots Jendes with
press ous hau significantly lower population than
stiky treativuinls, eveathough those of saw Jgust, rice
straw or cocomit pith had populations lower tian
ERE treatisunts ald wntreated concrol.

nrdng second week, the fluctuation io
sopulation of k.gojand in different treatuents were
guite lialted as the range varled from +i4 par cent
in gypsun o -i5 per cent in press swo. In untreated
cuitzol, tiw pogulaticon increased by 25 per ceat.
sfter six weaks, consideravle lncresse (about 60 =
850 per cent) was noticed in treataents vie.
glyriciuia leaves, press sud and rice strawe. In
wtner treatacnts, the increase was of lower
magiltuve than ustreated control (+39 per cent). The

lucrvase was quite noadical don gypsuws, winlle in saw
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Gust poJulation was slightly lower (=5 per cent), than
original. Aftur ten weeks, about 50 per cent reduction
in the posulatdon of Keguland was observed in pots of
rice nusk, whiic 40 per cent reductic: was noticed in
eypsus anu lise. In saw dust (with: nutriencs;, the
reaucticn was atout 30 per cent while in rice scraw and
Jiyricidia leaves, the same was about <U per cent cach.
in cocomut pith the reduction was 1O per cent.

However, an increase 4n populat ion of about 3v per
cent was noticed in pots of press aud.

o seneral, pogulation of total funyi increased
in vifferent asmnduients after two, Six anu ten weeks.
Glyricicia leavas axki press auwd nha. signiflcantly
nigher Jogpulation than control wuring all the
vbservations. wuring the early serlou (afcer wwo
wauks ), rice husk, saw dust (with nuerients) anu
coconut »ith also hau higher fungal populstion than
cuhbtrol. Anohy ths treatacnts, rice husk, coconut
pdth anc press aa bau bigher population than other
treataentse Juring sixth week glyricldia leaves, rice

husk, press auc and rice straw hau signiricantly uore



fungal poulaticn chan othor treatients ana control.
Ancng others, cucofiit pith hau aore gopulatidcn than
Lo rest ano colitrel. Luring tenth week, pots of
ghyricivia ieaves, press aud, gy sus and coconut pith

hau more pooulaticn than othoer treatanents and controle.

The ercentage sclmilation of total fangl in
different treatuents was slight. uring second week,
the range was +2 per cent in contrul and +9 per cent
in rice husk. Lurling sixth week, the range was +4 per
cent in coutrel and +13 per cent in glyricidia ieaves.
During tenth week, the range varied irom +7 per cent
in comtxol to +17 per cent in gypsua. 7The stimiation
suring last phase (after ten weeks) in glyricidia
leaves was 16 par cent and 15 per cent each in press

g anG Baw dust (with nutrients .

Bacterds

wus lng secund week, a aigher bacterlal po.ulation
was observed ik Jots abended with wpress mud, j;iyricidia
ivavas, rice husk or rice straw, while during fourth
weak, ndgher population was coServeu in pots aaensed

«Aeh glyricivia leaves, press .sud, lise or rice straw.
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However, duling the end of tanth week, the poguiation
i pots of different acendaents were aore or less

Baie ands was ejual to that of untreateus contral.

Fluctuatiou 4n bacterial posulaticn was, in
wenersl, slight curing different pericis of
chservatioh. LDuring secoixi week, the stisulaticn was
7 per cent in press sud, 6 per cent in rice straw and
rice husk and 5 per cent in glyricidia leaves. During
sixth week, 1o per cent inc:ease in press mai, 9 per
ceiit @ach in rice straw amd glyricidgia leaves and
1 per cent in llme were obsurveu. Juring tenth week,
LS per cent increase in glyriciuia lecaves, 7 par cunt
in saw uust (with nusrients), © por cent in press aaxi
and 5 per cent 1 rice straw were observed.

ACLANONYCOtOs

«dce straw 18 the only amendusnt, which gave a
signiilcantly higher actinomycute poyulation during
all the Jericds of observatiun. uring seca ana
sixth weex, along with rice atraw, Jress amud,
glyricidia leaves and rice husik a3lso had sigaificantly
wure posulation of actinomycetes. ‘However, Juring
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sixth week, in sdultion to the above treati=nts,
cLooopat pith anu lime also showed nigher ogpulation
=i actinocaycetes cthan resainlog treatacnts and

WOLLe3tOG Culitlols

Abcut 7 puxr cent fncrease in population was
euBerved i rice straw amended sots Juring secocixd
week which secame 44 per cent and lu ser cent auriag
sixth anu tenth week respoctively. In glyriclaia
leaves, 13 pur ceat stidmulation uuring tenth week and
0 per Celit {0 sixth week were observed, though the
vriginal sciaulatiocn was as low as 4 per cent iuo
sueCond week. In press saxi, the stimilation was & per
cent, 1l per cent and 12 per cent at secuxi, sixth and
tenuth week respectively. In lime, 1o per cent
stliaulation was observed during tenth week, eventhough
the liicrease was slight In sarly periods (1 pur ceut
in secund and § per cent in sixth week). In rice husk,
stdeaidatich was 4 per cent in secunc week, and lu per

ceat L sixth anu centh woek.

(L) g

The Glfferent non-edible oll cakes uld oot

influence plont hoelght or groduction of tillers.
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Hovevur, significant differonces were uJstices among
alfferant treataents with respuct (o Jdisesse lntensity
a8 well as cGlsease ilnclidence (Fijure 4, Tadie 6).
Except @ahua cake, all othsrs viz., neeam cakae, punnas
cake and marotti cake hao disease intensity lower
than untreated conktrol while, disease lacidunce was
significantly less in pots svenced with anyotw of the
above cakes {inclwilng malia) whal Ccospares to untreated
contfol. AdGng them, punna cake and nuen Cake waere
£ound o be better than sahua or marottld cake in
recucin, the Jdiseass incldence.
Microbial wooulatdos
B-spland

buring secohd week, fluctuation in the pathojen
{kegqlani’ copulation was slight ifn all the treataents
except in need cake Lu which the increase was 12 per
cent anu in marotti cake in which the Jdecrease was
o par cent. buring asixth week, saxisan poulstion
increase was in nees cske, in which the lLicrease was
about 9v per cent. Asong other treatints, 30 amd
24 Per cent lngcrease ocoured in puana cake amni sarottd

cake respectively. In control pot, the lncrease was
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Iable -~ ©

ol

Rffect of oll cakes on height and ausber of tilloars of
rice crop and incensivy ﬁ incivence of sheath blijht
of ¢ .

Intene Incldence (pure
. Height Nusber sity centage of nusber
Trascmcats (om) of (0 = 9 of infected tile
tillas scale) lers)

Mahua cake 47.583 $.332 £¢523 $3.838
Marottd

cak® 48.418 5.083 3.070 53.86%

Hean cake 47.333 5.083 23406 55.125

Punina cake 45.91% 5.33% 1.874 45.108
s@ﬂttﬁl ‘0:335 50‘1‘5 309&3 770192

C i (0.01) NS 1 0973 €.300
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Iaple =7
Humbur Of progsagules of ‘ eland (10 gi, population

of total fungl, bacturies actinomycetes psr  ary soil
CEOETHE WA gifferent oll cakes*

& Sl

Sefore Pexriod uc add& ecn:m’ : devie~-

tion ] 6 0 Y
Mahma cake 15.400 15,600 21.200 16.300 + 1 - & + &
Marottl cake 16.000 14,800 19.800 14.300 -8 +24 -il
Neem cake 13.400 15,000 35.2300 30.200 i +88 +51
Punna cake ide 0 13.400 18,200 10.000 -4 +30 «28
Control 14.630 15.000 22.100 25.400 + 3 +5] +74
R (U.01) NS RS 2313 2.10C

*The values of populatiocn of total fungl, bacteris anc
actinomycutes presented are transforiwd using logarithadc
transformation. Their original values are presented in
Table 8.

(CONtderese)
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{Table 7 contd.)

Togsl fungl
Sefore Period atter addicion Purmnt.m devis~

Treataents lﬁdi- ‘ ! Il L af ( I l

Mahua cake 4,608 5.006 5.2% S5.186 +9 +i4 +i3
Marottd cake 4.732 4.989 5.292 5.274 + 6 +12 413
Neex cake 4.727 5.022 5.418 85.607 + 6 +15 +19
Punna cake 4.701 5.182 5.508 5.6l0 +10  +17 419
Control 4.754 4.554 5.008 5,156 +2 +95 +6
C b (U.01) H 3 J.dd6 0.200 0.249

(Cm‘itd.....3



{Table 7 conti.)

Bacteria
Before Period after addition Percentage deviae

Treatashts e
tion e % 10 g [ ?0

Mahua cake 0.890 7,024 7.328 7.217 + 2 + 6 +5
Marotti cake 6.757 7,049 7.088 7.07 +4 +5 +5
Noel: cake 0.659 7,019 7.261 7.005 +5 +8 +5
Punnia caike 9.763 7,134 7.413 7.180 +6 +10 + 6
Control 6.641 6,578 6.736 6.880 - i + 2 + 4
C o (0.Gd) NS 0.304 0,300 0.290

(c&ﬁw‘..-.i
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(Table 7 contu.)

Agtinomycetes
Before Perlod after addition Percentage devia-
e kY

Treatments 83di- (weeks)

tion F) 6 i ] 6 X
Hahua cake 6.508 6.980 7.177 7.659 +1 4+ 4 411
Marottl cake 6.783 6.780 7T.013 7.488 0.4 + 3 +i0
Neex c ake 7.008 7.048 7.040 7,346 +1 +1 +5
Punna cake 6.760 6.874 6.996 7.280 +2 +4 +8
Coatrol 6.730 6.874 6.844 7,001 +3 +2 + 5

C u {(0.,01)

N 8 N 0.310 0.33%




lableg - 8

Pogulatd .o of total fungd (x 10‘). bacteria (x 106) and setincmycetes {(x 10%) par 4 dry soil
: TEOaTea wath, jiffer=nt oil cakes.

A - W

"

B AQL ANOM y Cute
Before Puriou after audi- Before i"ut% afteor sadl- DBefore Period
addle- tion (weeks ) &idie %M ‘mm * wax- ;m { NM E
tion 2 b o tion
Mahua cake 4.07 10.2 18.4 15.¢ T.78 10,6 21.3 16,5 8.44 2 - 1%5.2 43,7

Marottd
cake %.3%

Heen caks 5.38 10.6 26.2 40.9% 4.95 10.% 18.3 10.2 9.99 1i.2 11,0 22.2
Pulne ceke 5.12 15.2 32.2 40.8 $.81 13.6 26.2 1%.2 5.84 7.% 9.9 19.2

Treataents

9.8 19.6 19.0 $.78 11.2 12.% 12.0 5.36 6.3 10,3 30.8

a4

“ontrol 3.51 7.2 10.2 14.4 6.4l 3.8 8.5 7.7 7.35 7.5 7.0 1C.1




about 50 per cent. During tenth week, stisulation
occured only 1n untreated coatrol (74 pur cent and
Lots of neen cake (51 per cemt) while in punia cake
and marottd cake, populatlu declined at 2o per cent

and ll per cunt resgpectively.

Awony Jifferent oldl cakes, punna cake had
least populaticn after ten weeks during wihich
periou, other treatssnts had less pooulstion than
untreated coitroli. furing sixth week, punnaz cake
treated pots had significantly lower poculation walle
neen cake anended ots had siguificantly more R.gglani.
Wuring secoiki weex, treatisent effect was uot

significant.

Total tunad

ropulation of the twtal fungal flora shuwed an
increase in all the different treatiwnts with tliue.
Population was significantly higher in punna cake
guring all the different perious of assessaent.
After six weeks, all treataents eéxcept nahua cake
showed signlticantly higbhur populstdon. eveathough
44 secuni week, only punua cake brought aosout

slguificant Lsprovenent in whe populatica. Populatdica
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of total fungd was siguificantiy higher in neesw cake
aud e cake over control as well as other treatuents

after a puriod of tED wWOeks.

wardig secohd week, stlaulati o of the fungyai
Joalation ranged dwtwean £ per oot in control to
1J per cent in anna cake. It w23 about 6 per cent
each in marottl cake and neem cake while in aahua
cake, 4t was about 9 per cent. Jurling sixth week,
stlmalation ranged between 5 pexr cent in control to
L7 per cent in punna cake. It was about 15 per cent
each in mahua cake and neem cake, while in marcted
cake, it was about 12 per cent. After ten weeks, the
increase in opulation was about 19 per cent each in
ness case alk pulnua cake while it was 13 por cent each
in manua cake and darotti cake. In untreated control,

only about 6 per cent lncreass was aoticed.

Zagterts

Popaul ation of bacteria also lacreased with tise
Up Lo six weeks anu thereaftur, a general Jdeclilioe was
soticed. Mahae caks and punna cake had signiticantly
nigher popul tien than control durding all the diffearent
periods of estisation. uring seconu week, all the oil



cakes tested showed signiflcant improves:nt in the
poulation over control. Ouring sixth week, mabhua
cake, nDees cake and punna cake recorded a populacion
siguif lcantly higher than othur treatients and
control. Population in msrottd cake was signidficantl;
higher than colntrol. However, during tenth weex, only
aahua cakeé and Junna cake treatad pots showed
significantly higher populations of bacteria.

The increase in bacterial opulatiu: was siight
iu secund week ranglng between 2 per cent in mahua
cake ami 6 per cent 4o punna cake, eventhough i control,
2 siight decliue of about 1 per cent was noticed. hNeew
cake atk: marotti cake showwd a stisulation of about
$ per ceat. Juring sixth week, about 10 per cent and
8 per cent increase was observed in soil treated with
nees cake anu punna cake, reapectively. In wahua cake
anc warottd cake, it was about 5 per cunt cach, while
in control, the lucrease was only asbout ¢ par cent.
wuring tenth weex, e Increase was auout 5 per cent in
aill the oil carkes teste, while in control, it was only

4 per cent.
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Foalation of agctinowycetes did not sigulf losntly
udffor 1n oil cake treated soil wuring secons waex.
At auring sixth week, mahbus cake showed signiilicant
iucrease in pojulaticn. Aftur ten weeks, all the o1l
Cakes, except Janna cake showed signisicaant increase

ovaE Gntlreatss cotrol.

wring secuou week, the stisulation of
actiuoiiyoetes iu the amendec pots was 2light and was
«+£ lower than in untreated coutrol. ‘owever, suring
sixth week, the stiamlation was sliightly acre in pots
of punha cake, aahua ceke and marottl cake, than in
untreateu coutrol. After tanth week, the magnitude of
stimulation was raised o 10 per cent in maxhua
marotti cakes. The Same was 8 per cent in pows of punna
cake. In untreatec control, stimulation was only 5 per

cant.

{(c)

Toe dizferent pesticides hau no infivence on
~»hant height or o tilier rouuction. However,
intensity i ioclidence of sheath biight disevase were

reuuces by all the pesticldes used, except guinalphos



)
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s <,4~0 sodiv: salt. Carbencasiisn anu eaiphenyhos
ware juite effective as evidunced by lower disease
score. In weediclde benthiocars, discase iuciuence
was as low as in fungicides viz. carendagim,
eulphenphos and sancozed (Table v, Figure 5).

(4) Lxpy

S50ils under rice wuring £first crop season
followed by Jdifferent crons i seCuiKi Crop sSeason
vig., orinjai, banana, cowpea, grouminut anu rice
whaen usei for raising rice in pots diu not show
vdigferencs o helght of the rice crop or tililer
srouuction. Incensity of sheath blight diseass was
low 4in rice following taploca and rice following
banana. wisease incldence was low in rice following
banana or 2rinjal (Table 10, Figure ).

2oll sanples were subjected to a aicrobial
analysis befcie wransplanting the asedullngs.
Fosulaticas of the pathogen and bacteria exnivited
only @ glight olfference asony treatiaiis. But the
populatica of total fungld ami actinoimycutes were nigh

is rotations involving banana and taiploca (Tanle 1i).



Iable =9
Lffect of pesticides on helght and nusber of tillers of
rice crop ancd laotensity and incidence of sheath blignt
disease of rice.

Rusber  Intensity Incidence ( ercen—

Treatments Helight of (0 -9 tage of nuaber of
(os) tillers scale) tillers infected)
Carbekiagln 45.890 4.780 1,027 34.990
Mancozeb 43,000 4.110 2.087 45.553
Captafol 46.000 6.410 2.283 51.003
Edifenphos 48.777 5.22) 1.290 38.873
HonoCrotophos 44.110 6.553 2.092 5..323
wulnalphos 47.333 5.557 3.382 66.187
Carbaryl 48.447 5.890  2.975 $7.143
Ao sale  44-553 3.000 3.7 61.493
Benthiocagd 41.333 3.323 2.120 45.023
Control 48.000 6.447 4.097 17.983

C o (C.00) RS I -1 O.862 i3.722
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Iable =~ 10

Effect of crop rotation on height and nuamber of tillexs of
rice crop and intensity and incideace of sheath blight
disease of rice.

Nuysber Inten- Incideace (per-

Troatments Halght of sicy centage of I

{cm) tille (O « 9 Dber of tillers
“rs scale) Anfected)

Rice=brinjalerice 47.9557 4.777 3.577 61.937

Kicesbanana-rice 40.5%7 4.557 3.012 51,360

Rice~cowpea=rice 45.223 4.000 4.190 71.090

Ricemgroundnut= 47.557 4.780 3.460 66 .560

rice

Rice=taploca-

rice 44,777 5.000 2.725 66.613

ricueegrice=rice 49.443 4,663 4.585 74.733

&
-
o

C 2 (0.01) 5 1.281 i0.441




FIGURE:* 6
EFFECT OF CROP ROTATION ON

INTENSITY AND INCIDENCE OF

SHEATH BLIGHT DISEASE OF RKE
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Iable = 11
Lffact of crop rotation on aicrooial posulation i soil

Nusber of Population of sagrophytes

Jropagules
Treatisnts ;{if ':oui Bacteria x:‘;gaay.

gﬁm“z“i‘? (x 0% (x16%  (x 1®)
‘:;i:“;‘”‘“‘"*“ 12.0 9.2 7.3 7.7
iﬁ.m‘“‘ 1z.3 19.2 7.1 23.2
fﬁ:""m“‘ 13.3 10.9 10.2 20.5
fg:‘%‘m" 13.0 10.3 10.3 10.8
f:ﬁ:’“"m" 13.0 16.2 10.0 20.1

Hlcaewrice=yrice 12.3 6.3 .5 8.5




The field exyper lment was laid out with orysalc
and luorganic materials as main treatoents and the
23 vipide and fungicide
carbenduazdn as sub treatuents.

blo concrol ageat Irichode

Toe ayroioaical observations viz., tiller count,
eight of the plants, yields of gralm and straw,
length oi the panicle, numb.er of grains per panicle,
000 grain walght and chaff per centasys as well as
fnkeusity and Liloence of the <disesse reccrues in

the £leld tilal are prusented (Table 12 and i3).

The different treatawnts had o influence ou
height of the plants or on tiller prouuction uuring
vegetative phase. The nusbur of productive tiilers
also was not influences by the tieatdsants. However.
it was cuserved that at maturity, plaats in I.viride
treatec plots were taller than fungicide treated as

wéil 83 unticates plots.

Yiclos of graldn and astraw did oot sigoificantly
ciffer among treatikwnts. The lenguh of the panicle
was wore du plots treateu with rice husk « I.virioe

coabinaticia. The samg cobination recorded maxious



Tzple

) A
2 12

sct of amendments, biocontrol agent and fungicide on growth and yield of rice crop and intensity 2nd incicence of shezath
B blight disease of rice* i
Tiller count Helght of Yield per hectare Length Number 1000 Perce- Intensity of Incidence of sheath
Vege- Before Plants (cm) (kg) of of grain ntage sheath blight blight (percentage of
ceatment ie (3 - e
¢ tative harv- Vege- Before Grain Straw papi- grains weight of .zo. 2 S?ale) number of infected
hase est tative harv— ield {e1d cle per (g) chaff Maxi- Pani- Bef- tiilers
P Ay és* b Y (cm) pani- mum cle ore Maxi- Fani- Befo-
THeee - cle till- emer- har- mum cle re
ering gence vest till- emer- har-
ering gence vest
treatments
husk 15,01 11.3C 54.01 71.20 1813.13 2782.8% 17.92 77.81 26.56 22.94 0.36 2.76 3.40 15.C4 19.34 23.05
a cake 13.52 12.38 52.83 72.84 1656.81 251i9.77 17.63 67.12 25.75 24.88 0.74 3.02 4.02 18.11 22.52 27.10
icidia leaves 14.51 11.8% =55.74 72.67 1642.53 2552.37 17.79 72.44 27.32 22.00 0.25% 2.32 3.44 8.92 15.932 19.82
13,87 11.%6 54.73 73.27 1560.74 2855.3% 16.79 $2.93 27.05 22.31 0.53 3.61 4.34 14.01 19.05 21.31
um 14.81 11.73 53.26 73.27 1739.56 2642.44 16.54 52.%56 26.73 23.14 0.51 2.47 3.86 1l4.87 25.36 28.91
rol i4.01 11.27 :54.79 73.38 1740.00 2541.%2 17.14 65.87 27.07 22.65 0.92 3.38 4.65 25.47 35.86 38.22 O
treatments i}
hoderma viride 14,19 11.81 54.87 74.47 1714.42 2727.84 17.95 71.26 26.94 21.61 0.38 2.28 3.05 13.88 23.77 126.90
endazim 14.22 12.32 54,21 72.20 1715.47 2829.C0 17.04 69.69 26.88 24.75 0.57 1.92 2.94 16.04 17.12 21.24
rol 14.35 11.48 53.51 71.64 1646.43 2285.03 16.92 63.42 26.41 23.10 0.71 4.5% S.71 18.29 128.14 31.%7
—. ZCX coxh;;;r;-;;;;-;_:,:‘ ————————————— TS oTTToTTTTTToETTTETETEEE R T T cTT T T T
-1l Tredtinenis N.S5. N.S. N.3. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 0.497 N.S, N.5. 4.43 4.54 4.25
IC CreAUnents N.S. N.S. N.S. 2.22 N.S. N.S, N.S. N.S. N.S. N.5. 0.262 0.93 0.93 3.13 3.21 3.01

e

lnter

coicns

i

e

-
PR NN

.

values presented in the taple represents the treatment means.
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Table - 13

Effect of amendments, biocontrol agent and fungicide on growth and yield of rice ana intensity and incidence of sheath blight
---------------- ;iIl;r—c;u;t- ;eZQQC— ;f_ B ;1;15 ;e; ﬁé;t;r; —Lgn;tg QQ:QE -1505 -gé;: -};t;n;iQQ-og o7 zn;léé;c; ;f—s;e;t; ;1Ign€
seive hare TS s Pleh fraT I Gshn TR oMMt PoremiRRt.dMiRTEeRt)
Main treatment i;ﬁttreat- phase vest at?ve ga;— yielé yié?g (em) per ght ofg scale) Maxi- Pani- Before
phase vest pani- (g) chaff Maxi~ Pani- Bef- [Tum cle harvest
cle mun cle ore till- emer-
el e oo Stigs Senge Ve TTOUT
Rice husk Trichoderma 16.60 12.60 55.27 75.47 2019.26 2903.11 19.67 95.00 26.47 14.4 0.21 0.95 1.31 14.81 21.75 23.81
viride
Rice husk Carbendazim 14.10 1C.93 ©54.30 69.87 1828.93 12974.66 17.67 80.70 26.86 20.2 ©0.37 2.23 2.85 11.38 15.64 18.55
Rice husk control 14.33 11.87 52.73 68.27 1591.19 2473.78 16.43 57.73 26.35 12.2 0.50 5.11 6.03 18.94 20.62 26.78
Punna cake T. viride 13.97 13.07 53.33 74.40 1815.56 2949.10 17.03 56.03 26.29 14.4 0.57 2.5 3.20 13.17 21.20 25.84
Punna cake carbendazim 13.23 13.00 53.57 73.60 1468.88 2647.55 18.C0 82.70 25.31 25.7 1.00 3.04 3.54 22.23 20.72 23.71
Punna cake control 14.37 1l.67 51.23 70.53 1685.98 1962.66 17.37 62.63 25.89 14.3 0.67 3.C5 5.31 18.93 25.65 31.74
Glyricidia leaves T. viride 14.50 10.37 54.77 73.93 1471.1+ 25i4.0€& 19.57 36.20 27.3% 9.3 0.12 02.71 .2.50 8.97 15.86 21..2
Glyricidia leaves carpendazim 13.40 13.27 56.33 73.20 1923.09 2537.33 13.03 76.47 27.46 18.5 0.39 1.15 2.30 8.51 12.13 17.20 -
Glyricidia leaves <control 15.63 11.83 55.33 70.387 1527.74 2535.11 15.77 54.57 26.%6 18.3 0.24 5.1i1 5.31 9.27 19.73 21.13 ;;2
Lime T. viride 12.60 11.37 34.33 Zgigg 1449.77 2739.32 18.33 71.03 26.%6 19.2 90.50 4.11 4.50 12.37 17.77 19.;6
Lime carpendazin 14.77 12.33 54.4C 59.60 1668.02 3332.44 14.70 52.57 27.1i1 13.5 0.63 2.52 3.20 14.43 16.47 18.56
Lime control 14.23 :1.867 55.27 75.27 1564.43 2494.22 17.33 65.20 27.07 12.2 0.46 4.21 5.31 15.22 22.39 25.81
Gypsum T. viride 16.17 11.73 55.50 74.13 1826.0 2806.00 16.00 56.20 26.38 9.2 0.13 2.09 3.33 12.36 20.839 28.7%
Gypsum carbendazim 15.00 11.33 51.17 71.30 1676.43 2703.77 15.07 S6.77 27.04 13.0 0.14 1.17 2.36 13.35 1b.52 22.35
Gypsum contsol 13.27 12,13 53.10 33.37 1716.17 2417.35 17.37 74.70 26.26 13.5 1.26 4.17 4.99 18.32 32.57 35.63
Control T. viride 12.33 12.73 56.40 73.93 1704.71 2514.66 17.10 53.10 27.i0 17.5 0.74 2.36 3.44 21.580 39.17 42.41
Control carbendazim 15.43 13.07 55.17 75.13 1721.31 2678.22 18.17 63.33 27.53 1l.1 2.36 1.41 3.19 25.75 21.05 26.3%4
Control control 14.27 10.00 352.80 71.07 1793.38 2432.39 16.17 #»5.57 26.36 16.7 1l.l6 5.87 7.31 29.06 47.36 43.32
Cc.D. (0.01) N.3 N.3 N.3 N.S N.3 N.5 2.36 25.34 N.3. N.3. N.53. 2.29 N.S. N.3. 7.8% 7.37
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oueber of grains per panicle also. The weight of the
gialns as well as percentage of chaff were not
influenced by the treatiwnts.

Durdng maxiaus tillering stage, least disease
intensity was notices 4n glyricidia leaves or rice
husk awong malin treatments and i oilocoutrul agent
Iovizide anong sub treataents. Uuring panicle
suergence stage, there was no difference azony aain
treatieits in disease lotensity. iowever, both sub
treatsents (fungicide carbencazia as well as blocoitrol
agent T.yiride) hau significautly lower clseass
intensity than untreatec control. During the last
phase (at crop satuxity) fungicide as well as j.vigide

treatea plots had lower dlaease than control (Fljures

7' & and 9).

Lucivence of sheath Diight Jylsesse recorued
Guring maxisus tillsring stage, panicle emergence and
at maturity stagye are gregsentea (Fijgures 40, 1l and i2

respectivel; ;.



INTENSITY OF THE DISEASE

s00 | | - Rice husk+ Trichoderma viride 10 - Lime + T-viride
f 2 - Rice husk+ Earbemdazim Il - Lime+ Carbendazim
"0 3. Rice husk alone 12 - Lime alone
120 | & - Punna cake +T-viride 13 - Gypsums+TI-viride
§ 5 - Punna cake + Garbendazim IL - Gypsum+ Carbendazim
o - Punna cake alone 15 - Gypsum alone
100 7 - Glyricidia leaves+Tviride 16 - Tviride alone
8 - Clyricidia leaves +Carbendazim 17 - Carbendazim o Fo o
9 - Glyricidia leaves alone I8 - Control
0-80
0-60
040
G-20
7 13 14 1 9 2 8 12 3 10 4 1 5 16 17 5 18 15
o TREATMENTS «—» _FIGURE 7

EFFECT OF AMENDMENTS , BIOCONTROL AGENT AND . FUNGICIDE CM_INTENSITY

_OF THE DISEASE AT MAXIMUM TILLERING STAGE
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6. Punna cake alone
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9. Glyricidia  alone
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12. Lime alone
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14. Gypsum.Carbendazim.

15.Gypsum - alone

16,1 Viride alone.
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18 Control.

TREATMENTS
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TREATMENTS — & FIGURE- 9

EFFECT OF AMENDMENTS, BIOCONTROL AGENT AND FUNCICIDE ON INTENSITY

o o O~ woN

9.
[O-Litme «Iviride
‘Lime+Carbendazim

I2-Lime alone

13- Gypsum + T-viride.

I - Gy psum +Carbendazim
15-Gypsum alone
16-T-viride alone
I7-Carbendazim alone

I & Control

- Rice husk+ Trichoderma

- Rice husk +Carbendazim
-Rice husk alone

-Punna cake + I-viride
-Punna cake+Carbendazim
‘Punna cake clone

- Olyricidia leaves+Iviride
- Glyricidia leaves+Carben

viride

dazim
Glyricidia leaves alone

Ot THE ODOISEASE JUST

BEFORE HARVEST
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» Rice husk+ Trichoderma viride 12- Lime alone

| 2 Gtz . Gy S
- Punna cake +I-viride 14 - Gypsum+Carbendazim
- Punna cake+Carbendazim 5. Gypsum alone
+ Punna cake alone 16 - T-viride alone
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- Glyricidia leaves+Carbendazim'/ = Carbendazim alone
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“Lime+T-viride
Lirmne+Carbendazim

- Control
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TREATMENTS FIGURE-10

DISEASE INCIDENCE AS INFLUENCED BY AMENDMENTS, BIOCONTROL A GENT

AND FUNGICIDE AT MAXIMUM TILLERING STAGE
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TREATMENTS FIGURE -11

EFFECT OF AMENDMENTS, BIOCONTROL AGENT AND FUNGICIDE ON INCIDENCE

- Ricehusl¢+Carbendazim
- Rice husk alone

- Punna cake +1.viride
“Punna cake+Carbendazi

- Punna cake alone
- Glyricidia leaves+
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- Glyricidia leaves alone
- Lime+ Tviride

- Lime+Carbendazim

- Lime alone

- Gypsum+ILyviride
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- Gypsum clone

- T-viride alone

- Carbendazim alone

l | 8.

Rice husk+Irichoderma
viride

Tviride

Carbendazim

Contro!

_ OF THE DISEASE AT PANICLE EMERGENCE STAGE
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. Clyricidia leaves +
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TREATMENTS FIGURE-12

_EFFECT OF AMENDMENTS BIOCONTROL AGENT AND FUNGICIDE ON
INCIDENCE OF THE DISEASE JUST BEFORE HARVEST
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Luring saxiaum tillering stage, plots anended
«dth glyricidia leaves showed a disease lLucidence
signiticantly lowexr than that of other treatiwnts and
uhamendec plots. 1o I.ydride treated plots, lower
aisease incldence than uatreated control was noticed.
At pandclie ekergence stage, plots ammkivu with
glyricidia leaves, rice sk or lime had algulficantly
lower discase ioclidence than other tieatuents,
eventhough othnr treatiants had lower disease than
antreated cuntrol. Aong sub treatmeats, funglclde
carbendazia treated plots had lower disease than
siocontrol ayent as well as untreated control.
Comsination of glyricicia leaves with carvcncazia was
also founa significant. During the last pnase of
observition at saturity, it was founu that yglyriciuia
iuaves, rice husk or lime had signifiicantly lower
dlsesse lncidence than other treatments -~ ,y Bus or
Lunna cake. However, all amenusonts had disesse lower
than controi. A2 in the previous stage, curing this
»hase sl8e, adui.ng SUD treatimuts, carvendazia and
alohy comblnations, ylyriciaia leaves - carvendazia

wele found to ov signifiesnt.



Populaticn of the pathogen, as well as total
fuugl, sacteria and actinomycetes under different
treatisints at Jdiffereant periods with their deviation
irom ordginal populations are presentec in table 14,

15 and i6.

E g | Land
Jopulation £ the pathogen shuweu no significaant
alfference aucony Main treatients Jduring seconk and
sixth week aftwr asendment. Plots amendss with
glyricidia leaves recorded significantly lower
population than control as well as other treatiwnts
wiring tenth and fourteeanth week. suring soth these
~erlocs, all the smendments had lower pogulation than
ohtrol. tHowever, sub ¢reéatacnts had o iufluence on
the poaslation of the pathogen during any <f the
assessmunt. Comblnation of mein treatments (anenunents)
with sub trestixnts had no influence ou the pathogean
population uuring second and sixth week eveutixugh the
cubinations involving asenddents showed signif icantly

low ogsulations uring tenth and fourtsenth week.



Nusber of propagules of Rhisectanis solani (1. y), wopulatdion
of total fungi, bacturis and actinomycetes pexr gy ury soll
treateu with different amendasnts biocountrol agent and fuagicide*

S LA

“Percentage devistion

Treataoents Perlod after add

.—m

2 6 10 14 2 6 10 14
Hadn
ipeacments
Kice husk 12.43 12.67 9.24 9.18 +13 415 ~l6 <17

runna cake 11.6C 1i.67 .33 9.18 + 5 + 86 =15 <17

Shirdcldld 35,06 11.00 5.4 49¢ -8 O -0 55
Lime ile93 11467 .53 BS5T + 8 ¢ 6 =22 22
Gypsums 12.07 12.00 11,20 B8.97 +10 9 + 2 18
Control 10.47 11.33 18.97 17.5% =5 + 3 +45 +60
Teawencs

WI ! 14,47 1i.50 963 917 + 4 + 5 ~i2 -id
Carbencagim 11.61 12.33 10.06 10.11 + 6 +12 =9 =5
Lontrol 11.25% 1i.33 138.17 9.62 + 4 + 3 - wld

CessValuas ‘O'gl )

treataunts B & NS 3.61 2.86
Sub N5 5 ES H S
treaacnis

“The values presented in the wble represents tie trestsent Msans.
The interactions arc .resented in Table iS.
**Ihe initlal population of the pathogen before aseninent aduition
was 11.0 propagules/lo g soil.
(Ccontieesas)



{Tabie 14 coatu.)

Jotal fungi
Treaunents  DUEOT® Puriod after sddition Percentage dgviaticn

aciide

tion 4 [ 10 is 2 6 10 ie
Maln
Ixestments
kice husk $.BU 4,88 5.33 5,23 5.30 + 2 +ii + 9 +10

Punna cake 4.87 9,13 5.41 5.43 5.44 + 5 +1d +11 +i2

Slyrleldda 4 46 4.56 5.21 5.22 5.28 0 +17 +7 +9
Line $.90 5.03 5.34 5.22 5.35 + 3 +9 +9 +9
Gypsus 4.79  4.93 5.26 5.25 5.27 + 3 +10 +10 +lo
Control 4.7 4.54 4.87 4.97 5.0% +1 +2 + 4 + 6
Suk

Sreatoencs

Irichodariua  , oy 4,96 5.24 3.32 5.32 2+ 3 + & +10 +10

Carbendazin 4.64 $.9i 5.25 5,20 S5.25 + 2 + 9% + 8 + 3
Consrol $.83 497 Sedl 5,20 5.24 +3 +7 +8 + 9

Ceiie Values

(0e01)
Raln . . )
Crestmeints N5 Uedl UVedd Q.25 V.25
Sub D« .

2 A 5,/. s
treatnents LS H N 9.0 N

{CUitidenone)



~1

3

(Table 14 contd.’

Bacteria
Before Period after addition Percuntage deviation

tdon 2 6 10 ié 2 6 i i4
Madn
rice husk 6.48 ©6.64 7.323 7.32 7.25 + 2 +12 +1i3 +12

2un:ia cake 6.73 6.76 T7.24 735 7.35 +led + 8 + 9 + 8

Slyricluld o o5 .oy 7.26 7.39 7.36 + 1 +iu +12 +12
leaves

Lime 6.66 6.04 7.12 7.20 7..6 + 3 + 7 +8 + 6
Gy Buk 654 6.05 7.23 7.33 7.25 + 2 +11 +i3 +i2
Comrol 071 ©.79 7.0 7.22 7,27 + 1 +6& + 7 + 8
dreavaeiits

W—-ii “@a 6.52 6.69 7ol 7.31 7e206 + 3 +10 +i2 +il

-

Carbendcasa ©e67 ©.72 723 7,31 7.23 -+ + & +10 + 8

™

Control 6.61 6.76 7.20 7.32 7.45 + + 9 +11 +10

L et 2V alues

(uevl)

adn NS& K5 NS 0.15 0.18
& A poe 5 5

treatments V&8 N N N N S

(mtﬂocc..)



(Table 14 comtd.)

Actinomycetes
Treatients 2§§2f0 Period after a?ditign Percentage ceviation

tica 2 & 10 i4 2 6 i 1e
Hain
Ixeativants
RiCQ M 606& 6072 702‘ 1031 10‘6 + 3. 4 9 "'1\3 "“12
rPunna cake 6.5 ©.67 7.10 7.33 7.44 + 2 + 8 412 +13
Glyricicia . , . .
leaves 6071 685 7.10 7.32 7.41 + 2 +6 +8 +i0
hm 6.51 6058 7.10 ?.21 1:26 L 3 1 + 9 +il 412
Gypm 6.72 &-30 7.‘1 1010 7.23 * 1 + 6 + & 4 8
Control 636 65.55% 6.8% 7’“ 70@ + 3 + B +11 +il
Sut
SLeatments
Wx:i‘ !ﬂ{ 6.60 6.69 7.06 T.24 7.36 el +7 +10 +i2
carm”‘ﬁ: 6058 6070 7.13 7.&‘ 7‘30 + 2 + 9 + 9 +11
Control 658 6.69 7.090 7.31 7.30 + 2 +8 +9 +1l
CeiesValues
{0.01)
Main . .
treatuents N o Uedd Q30 K 3 033
Sub 55 NS HEWKS NS

treataents




Hunber of propagules of (10 g). populations of

total gungl (x 104), , and actinomycetes (x 106)

per g dry soil ereated ﬁm_dtum amdmts. biocontrol
agene aad fungicide*

Main Sub Period after addition Percentage dsvia-
treatieent treatiaent

(4] 4 a4 6 Q 4
rice husk Irjchoderma 1312.00 13.00 9.50 9.30 + 9 +18 =14 =15

yiride

kice husk carbendaziin 12.30 12.00 8.40 8.27 +12 + 9 «24 =25
kice husk control 13.00 13.00 9.83 9,97 +18 +18 =11 = 9
Punna cake I.yirlde 12.00 13.00 7.50 8.00 + 9 +18 =32 =27
Punna cake carbendazim 12.80 12.00 12.00 10.53 +16 + 9 + 9 =« ¢
Punna cake control 10.00 10.00 B8.50 9.00 = 9 = 9 =23 =18
Glyricicia T.yiride 10.00 8.90 5.40 3.80 - 9 =18 ~51 65
leaves
Glyricidia carbendaziia 9.97 13.00 4,87 5.03 = 9 + § =56 =54
leaves
Glyricidia control 10.50 11.00 6.40 6.00 « 5 O «45 45
leaves
Lime I.yiride 10.80 11,00 7.50 8.17 -2 0 =32 =26
Lime carbencazim 12.50 13,00 8.60 8.00 +14 + 9 «22 27
Lime control 12.50 11.00 9.50 9,53 +14¢ O ~14 =13
Gypsua X.vixice 13.00 12.00 12,30 10.00 +18 + 9 +12 =« 9
Cypsua carbencdazim 12.00 12.00 10,40 10.50 + 9 4+ 9 « 5 =« 5
Sypswan control 11,20 12,00 10.90 G.40 + 2 + 9 - 1 =42
Control  ZTeydriom  11.00 11.00 15.60 15.73 O O +42 +60
Control carbeniazim 10.10 12,00 16.10 18.33 <« 8 + 9 +46 +67
Control <ontrol 10.30 11.00 16.20 16.80 = & O +47 +53

C.u- (0.01)

NS NS 2,995 3.10

* The value of population of total fungl, bacteris and actinomycetes
presented are transformed logarithaic transformation. The
original values are presented Table 16.

** The or iginal population of R. before addition of amendment
waz 11.0 gropagules per 10 g so

{contdecese)



(Table 1% contd.)

] Total fungi
Al ent o cment Bef- Period sfter addition Percentage devia-
addi- ¢ D 4 & 10 14
tion
kice husk w“ 4.76 4.88 5.32 5.23 5.32 + 3 412 +10 +12
fice hwek carbeniagim 4.70 4.86 5.34 5.23 5.3) + 2 +12 +10 412
Rice husk control 4.87 4.91 5.34 5.23 5.27 +1+104+ 7+ 8
Punna cake T.virice 4.83 5.17 $5.38 5.48 5.45 + 7 411 +14 +13
Punna cake carbendazim 4.82 5.10 5.45 5.44 5.50 + 6 +13 +13 +14
Punna cake control 4.95 5.12 5.40 5.37 5.37 +34+49+9+9
Glyricidia I.yizride 4.95 4.85 5.19 5.26 5.27 -2 ¢+54+6 +7
leaves
Glyricidis carbvendasiia 4.94 4.85 5.21 5.20 5.30 -2 +6+5+7
leaves
Glyricidis countrol 4.69 4.89 5.22 5.20 5.26 + 4 +11 +11 <12
leaves
Lime I.viride 4.90 5.08 S.34 5.39 5.45 + 4 + 9 410 411
Line carbenvazim 4.94 4.94 5.31 5.28 5.30 C+8+7+7
Lime coitrol 4.85 5.08 5.36 5.30 5.30 + 5+l +9+9
Gypsun I.xirioe 6.7 4.90 5.24 5.32 5.21 + 3 410 412 410
Gy psum carbencdasia 4.78 4.89 5.26 5.1% 5.26 + 2 +30 + 8 +10
Gypsuas control 4.83 5.00 5.27 5.29 5.33 + 4+ 9 +10 +10
Control I.yixice 4.78 4.85 4.96 5.19 S5.21 +24+4+94+9
Control carbendazim 4.77 4.85 4.9% 4.90 5,01 +244+3+5
Control comrol 4.78 4.84 4.69 4.8) 4.92 +1a24+14+23
Cede (0.01) N3 ,200 209 .205 .250

(ContGecene)



(ﬁ'abh 1% contd.)

Bactexria

atn Sub Bat- Pariod atter addition Percentage devia~

treatasnt treatsunt ‘ I ] | I ‘ I

addi- 3 6 14 6 10 14
tion

Rice husk w 6.37 6.54 7.31 7.31 T7.22 + 3 413 «15 413

Rice husk carbendasiin 6.58 6.68 7.22 7.42 7.31 + 2 +10 +13 +11
kice husk control $.50 6.70 7.2% 7.23 7.21 + 3 +12 <11 +11
Punna cake I.yxiride 6.60 6.79 7.2) 7.29 7.2% + 3 + 9 411 +10
Punna cake carbandasia 6.88 6.71 7.24 7.35 7.30 + 3 +5 +7 + 6
Punna ceke control 6.7 6.72 7.26 T.41 7.3)1 +3.1 + 8 +10 + 9

Glyricidis J.xixide 6.47 6.72 7.21 7.31 7.38 + 4 +11 413 +14
leaves

gl.yrmmu carbendasia 6.57 6.58 7.32 7.36 7.26 +0.2 +11 412 +11
eaves

Glyricidia control 672 6.73 7,25 7.50 7.46 +0.2 + 8 +12 411
leaves

Lise T-xicide 6.60 .68 7.00 7.29 7.19 + 1 + 6 +11 ¢+ 7
Line carbsndazsin 6.68 6.90 7.19 7.30 7.01 + 3 + 8 +8 + 5
Line control 6.70 €95 7.18 7,12 6.99 + 4 + 7 + 6 + &
Gypsua I-vicide 6.40 6.54 7.26 7.31 7.22 + 2 +13 +14 +13
Gypsum carbendasim 6.54 6.70 7.34 7.24 7.23 4+ 2 +11 +11 +11
Oypsum control 6.3 6.71 7.20 7.44 7.31 + & +i4 417 418
Control  I.vicide .69 6.80 7.09 7.33 7.31 + 3 +6 +10+ 9
Control carbendazim 6.77 6.77 7.13 7.26 7.28 0+5+7+8
Control control 6.68 6.73 7.06 7.11 6.21 +1+6+48+8
C D (0.01) NS N8 .29 275 K &

(contdecces)



{Tsble 15 contd.)

! Sub Actincaycetes
.’ -
treatient trestaent Bef- Period ““? ~addicion Percentage devia-
WhT 2 e 10 14 2 e 10 14

Rice husk w 670 .77 7425 7.30 7.45 + 1 48+ 9 +11

flce husk carbendazim .60 6.88 7.24 7.31 7.48 + 4 +10 + 9 +13

Rice husk control 668 6.69 T.34 7.31i 7.45 +0.1 + 8 + 9 +12
Punna ceke j.viride 6.50 6.72 6.91 7.39 7.42 + 3 + & +14 +14
Punna cake carbendaziam 6.48 6.58 7.18 7.26 7.41 + 2 +1l1 +12 +14
#funna cake ooatrol 6.7 5.70 Ted9 7.34 7.48 0.1 + 7 + 9 +12

Glyricidia T.virice 676 6.86 7.09 7.19 7.48 + 1 + 5 + 6 +11
leaves

Glyricicies csrbencazisn 6.09 6.85 7.14 7.13 7,31 + 2+ 7 + 7 + 9
leaves

Glyricidias cuontrol 6.87 6.83 7.06 7.24 7.43 + 2 4+ 6 +10 +11
leaves

Lime T.viride 6.48 6.57 7.09 7.27 7.30 + 1 + 9 412 +13
Lise carbendazi®m 6.57 6.5 7.18 7.24 7.22 40,3 + 9 +10 +10
L Lo control 6.48 6.57 7,03 7.12 7.26 <+ 1 + 9 +10 +12
Gypsua Teyiride 6.00 6.65 6.99 7.00 7.22 + 1 +6 +6 +9
Gypsumn carbendazisn 6.8%5 6.90 7.20 7.16 7.33 + 1 + 5+ 5 + 8

Gypsum control 6.7L 6.85 7.15 7.14 7.23 + 2 +T7T +6 + 8
Control Texizice 6.5 6.59 7.00 7.31 7.30 +0.2 + 6 +11 +#11
Control carbeniazin 6.31 €.59 6.81 6.89 7.00 + 4 + 8 + 9 +11
Control control 6.5l 0.46 .86 6.97 6.93 + 4 +#13i ¢+ 2 +l2




Table - 1o

Total fungi Bacteria Act Inomycetes
Main treatment Sub treatment Bef- period after addition Bef- Period after addition i;i~ after adgiiigg (weeks)
Zggi- 2 6(week§é 14 Zggi— 2 (geeksio 14 adai- 2 6 1o 14
e e e e e e = e m e tion_ = _ _ D _ _Z°_ _ T _ _ fion_ _ Z _ T _ . 7. . .. Lion L el e e - e
Rice husk Trichoderma 5.8 7.7 2l.0 17.00 20.8 2.5 3.5 16.2 20.2 16.4 5.0 5.3 18.0 20.0 28.3
viride

Rice husk carbendazim 5.9 7.2 22.1 1le.8 20.0 3.8 4.9 16.5 26.3 20.3 4.0 4.8 17.4 20.5 30.3
Rice husk control 7.5 8.1 22.1 17.1 18.5 3.2 5.0 13.0 17.0 16.4 4.8 5.0 17.2 20.5 128.3
Punna cake T. viride 6.8 14.7 24.0 30.4 23.5 4.0 5.2 16.1 19.5 17.7 3.2 5.3 17.6 24.3 286.5
Punna cake carbendazim 6.7 12.4 28.0 27.3 32.1 8.2 5.1 17.5 22.3 20.2 3.0 3.8 15.3 13.1 25.8
Punna cake control 9.0 13.0 25.1 23.7 22.2 5.2 5.3 13.0 26.0 20.3 5.1 5.0 15.6 21.8 30.5
Glyricidia leaves T. viride 3.1 7.2 15.6 18.2 13.3 3.0 5.3 1e.2 20.5 24.0 5.8 7.2 12.3 15.7 30.2
Glyricidia leaves carbendazim 8.7 7.0 16,2 1s6.1 20.2 3.8 3.3 20.3 23.1 18.1 4.9 7.1 13.7 13.5 20.2 .
Glyricidia leaves control 5.0 7.8 1l6.5 16.0 13.1 4.0 5.3 17.6 31.5 28.5 4.7 5.8 1l,6 22,1 27.3 <.
Line T. viride 8.0 12.0 22.0 24.% 23.2 4.0 4.8 10.0 19.5 15.3 3.0 3.8 12.4 18B.6 20.2
Line carbendazim 8.8 10.8 20.7 19.3 20.1 4.3 8.0 15.5 16.1 102.2 3.8 3.9 15.3 16.8 16.4
Line control 7.0 12.1 22.8 19.8 20.1 5.0 8.9 15.3 13.0 9.8 3.0 3.8 110.8 13.3 18.3
Gypsum T. viride 5.9 7.0 13,0 220.7 l6.4 2.% 3.5 17.2 20.4 16.5 4.0 4.5 9.3 9.9 16.7
Gypsum carbendazim 6.0 7.8 18.5 13.7 18.2 3.5 5.0 17.5 17.5 17.2 7.2 7.9 15.8 14.5 24.5
Gypsum control 6.8 10.1 17.6 19.5 21.3 2.2 5.1 16,0 128.0 120.5 5.2 7.2 14.0 14.0 17.2
Control T. viride 6.0 7.0 9.8 15.% 16.2 5.0 7.2 12.3 21.6 20.5 3.8 3.9 10.0 20.5 20.3
Control carbendazim 5.9 7.0 9.0 7.9 10.3 5.9 5.9 13.6 18.3 19.2 2.0 3.9 6.4 7.7 .2
Control control 6.1 6.9 5.0 5.4 8.4 4.8 5.5 1ll.6 16.5 16.5 3.1 3.0 7.2 9.5 8.5
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uring second week, plots amendea with glyricidia
leaves showed about 6 per cent declioe in tiw
Joulaticn where as it was 5 per cent in controi. For
other treataents, the population showed n increase
which was about 13 per cent for rice husk anu lu per
cant for Jypsun. For lime, the lncrease wias o per cent
windlic it was 5 per cent for puanna cake. .uring sixth
wesk, ibncrease was 15 per ceat in rice husk, 9 per cent
in yypSWwE and o per cent each iln punia cake anxi lime.
Frod tsnth wesk onwarus, pogalaticn showed 2 decline.
The vecline was about 50 per cent ic yglyricldia leaves,
22 per cent du lime and about 15 per cent each L rice
nusk anu punna cake. In control, the po alation
iucreased by 45 pur ocent. Aftar fourteen weeks, tne
decline wis about 55 poer cent ia glyriciuia leaves,
é2 per cent in lime and about 17 per cent 2ach in rice
husk, unns cake and gypsuaie. In control, pogulation
licrease.. by 64 per cent.

LaGhy Suh trestaeuts, the Jdevistlon was +4, +5,
=il and =14 poercentages during secoixd, sixth, tenth and

fourteenth woek respuctively for

where as the Sai: wasd +0, +il, «9 and -8 percuntages
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for carbeniazim. For control, it was +2, 43, - and

«id percentages respectively.

Auony cosbinations, ceviation auring second week
wWas between -9 per cent each in punna cake alone and
combinstions of glyricidia leaves with T.viride and
carbenvazia to +i8 per cent in rice husk alone and
gyprsua - T.viride combination. iuring sixth week, the
sana varied between -18 per cent in glyricldia leaves -
fe.virice combination to +18 per cent in rice husk alone
amd combinations of T.yiride with rice husk and punna
cake. wuiing tenth weak, the range was -56 per cent in
ghyricidia lcaves - carbendasiam combination to +47 per
cant in coatruvi. After 14 weeks, the range was ~65 pur
cent in ylyricidia leaves - T.yirjde combination to
+67 per cent in carbendazim alone.

Total fumad

Auohyy @aln trestecnts, punna cake showed
sdgndf lcanely highex population of totasl fungl wuring
secuhu week. Punna cake am lise had significantly
nigher pogulation euring sixth, tenth atne fourtsenth
wwek than controle In aidition, rice nusx, glyricidia

leaves anc gypsus haa siguifilcancly nigher population
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uuring sixth week and gypsus had higher poulation
wur ing teath week. Among sub treatiamunc:, there was
o sdgunlificant difference curing all the perious of
assesswent, eXcCept that, during tenth wewek, pluts

treated with T.vipide bad higher fungal po.ulation.
wurdng all the periocs of estimacion, cowwilnaticos
iuvoiving punna cake or lise showed significantly

nigiwr soulation than othsr treatiasnts and control.

ihe increase in pojulation qur ing secclu week
was slight. It was about 5 per cent in umna cake
anu 3 per cant wach in lime and gypsum. uring sixth
wesk, the stimlaticon was about 11 per cent each in
rice husk and punns cake and about 10 per ceat each
in lime ana gypswe. Por glyricidia leaves, it was
7 pex cent while in contxol, only 4 per cunt iucrease
was coserveu. Juring tenth week, avcut li: per cent
increase was noctdced in punna cake while it was io per
cent L gypsus and 9 pexr cent each in rice nusk and
limge For jiyricidia leaves, it was 7 per cusnt, while
i controli, stimulagicn was gnly 4 por cent. Juring
fourteenth wevk, stisilaticn was 12 per cent in punna
cake, iJ per cont 2ach fn rice husk anc gypsun and

v per cent @ach in glyricidia leaves and liie.
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Along sub treatments, the increase was 3 per cent
and 4 gor cent uuring secund i sixth weeks res ectively
and 10 per cent each in tenth and fourteenth weeks in
Z.yiride treated plots. It was 4, 9, & and Y
percentayes respectively during whe ssae periods for
carbenvazin treated plots while in control, the

increase was 3, 7, U and ¥ per cent respoctively.

Anong combinations, during secomi weeaix, plots
receiving glyricidia leaves with T.yiplde or carbenuasix
showed & vecline 4u the population (-2 par cent €ach).
uring sixth week, tix range of aeviation varied from
=2 per cent 1o control to 413 per cent in punna cake =
carcendazim coablination. uring tenth weex, the range
was ootween +1  per cent in control to +id4 per cent in
Junna cake - T.yjride combinaticn and uuring fourteenth
wdesi, the racge was between +3 per cent in control to
+i4 por oent in punna cake « carbenuazim cosbination.

Bagtexris

Bacterial population was i infiuvnoeu Dy the
anenarciRts during second and sixth weexs. Juring tenth
week glyricidia leaves asended plots exhloited

significantly higher population of bacteria. wuring
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fourteenth week, posulaticn in lise trested gsiots was
sigunificantly lower than other treatieints any Controld.
The sub tresteents did not ilufluence the population

of bacteria at any stage Of Crop growtn.

wring secoixi and fourtuenth weeks, differences
were not statiscically significant auwonig cosbinaticns.
wur lng tenth week, obly £four treataants gave high
vacterial population vii., rice husik - carbendazim
combination, punna cake alone, glyriciuia leaves alone
and gypsus alone; where as after six weeks, ouly
giyricidis luaves - carbendssis coabination prouuwced
significaitly higher populaticu.

T stisulation of the population was slight
Guring secunu week amolng main treatawnts. During
sixth week, increase was 12 per cent in rice nusk,
10 per cent each in glyricldda leaves anc gypsus.
stimglatdon was &6, 7 and 6 psroemtayes in punna cake,
lise and control, reapectively. uring tenth weak,
stisulaticn was 13 per cent each iu rice husk and
gy psuws, 12 per cant in glyricidia leaves, 9 per cuent

in punna cake and & per cent in lise. In control,
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stlmniation was ouly 7 por cent. uLuriny fourteenth
weeK, incCrease was 12 per ceiit each ia rice husxk,
Jiyriciaia leaves and gypsua, & pexr cunt <ach in
pURia cake amni control, while in lime, it was only

© pur cent.

Avoniy Sub treatsents, plots treateu with Z.yipdde
recokdeu about 3, 10, 12 anu ii percsntages increase
durlng second, sixth, tenth and fourteenth week:s
respectively. For carvemiagla surayed plots, the samne
was i, 9, lu and & percentages resgectively aud in

control, 4t was 2, 9, il anu iU percentages resgectively.

Anony cumbinaticus, during seconu week, the
locrease was gencrally slight and less than 5 per cent,
except yyossuis alone (6 per cent incresse!. Puuna cake -
carbenuazia coabination recorded a 3 pwr cent decline
in population. wuring sixth weex, the stlaulation
ranged between +5 per cent in carvendazlu alone to
+i4 per cent in gypswua alone. During tenth week, the
range was +b per osnt in lise alone and 17 per cent
in gypsus alone and :‘iurmé Eourteentn week,
stisalation ranged botween 4 per cent in liss alone

and 45 puwr cent in gypsus alone.
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Ageloomycetes

wopuiation of act lnomycetes was signiflcantly
nigh M plots asenced with ylyricluilas leaves anu
g¥osun wuring second week, while during sixth weei,
Pogalacion was high 1k rice husk treasted plots.
wuring fourteenth week, population was sigunificantiy
nigher in plots amended with rice husk and punna ¢:ke
eventhaough treatuents did oot differ siganificantly
Ldubliug tenth veek. The 20l treatients had no influence

oi tive populatioh during any of the assessmants.

Auphiy cumbinations, during secund weex, piots
iccedving glyricidia leaves, gyosus and rice husk -
carvendazia combination slowed nhigher posulaticns.
var g sixth weex, rice sk - IT.yiride coandnation
ang curdiy tenth week, JuLba cake - T.viride
combination recorded signlficantiy higher pogpulation
of actiuveycetes, suring fourtewnth weel, plots
rccedving coablaations of rice sk, punna cske and
sbyricidia leaves as well a8 Jy ssum - Caroonuali

combinatiocn showed signlffcantly nighexr gopulatioa.

seimal cvdon 0f actinomycetes Ly m3in treatiwhts

dur ding seconu weea was sSllight and less chasn 5 per cente
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uring sixth week, the stisulation was 9 per cent
vach iu rice husk and l&mg,& per cent wach in punna
cake ami cohtrol amd 6 pur cent each iu glyricidla
leaves anu gypsum. uring tenth weex, the saig was
12 per ocent in punna cake, ani about 10 per cent each
i rice nusk, liwe and controul. Stimulation wia
about 8 puer cent iu glyricidia leaves ond 6 per cent
in gypsus. uring fourteenth week, the increasc was
13 per cent in punns cake, 12 per cent evach in rice
husk 2uxi lime, about 10 per cent in glyricidia leaves

and coutrol, while in gypsus, At was ounly 8 per cent.

Auong sub treateents, the stimulaticn was i, 7,
iU anu i3 percentages during seécond, sixth, tenth and
fourteenth wueks respectively for I.vigide treated
plots while the sane was 4, 9, 9 and 11 per cent,
respactively for carbendasim sprayed plots. 1In
catitrol, the stimulation was 2, 8, 9 and il per cz2nv

respectively curing the same periods.

Ui dnyg SRcOIK woeK, among combinatdons, the
Lanye was =U.i uer cent in punna Cake alone and +4 pex
cent in rice husk = carcewddagie combbinstion,

carbenuazis alote and control. During sixto seex, the
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stimulation ranged between +3 per cent fa yyosum -
carbendagis coabinaticn anu jiyricldla leaves -
Lexdrivg combination to il per ceut in punna cake-
carbeirsazin combination ahd untreated contrul. After
iv weeks, the scimul akdon raugec butwesn 2 per cent in
uwitreatsd control and 14 psr cent in punna cake -
L.vipjde cumbination. During fourteenth week, the
stimulaticn was almost unifors, ra2uglng between 8 per
cant iu gyssun alone and gyosun - carbendagls
coapinatdon to 14 per cent in combinations of punna
cake with l.viride and carbencazia.

The fungal £lora obtalned in petriplictes by
serdal vilucdon unoer different awendichits wegre
~urifiec by hygshal tip msthou. The funysl cclonies
votained fron So0ll wreated wit: rice nusk and
giyricidlis lesves fncluded specles of Ipighxxieria,
Asperciiius, Fusscius, Khi=oous and fugor. Soil
treated with punca cake showel the precsoaminance of
specles: of jrjichoderms and Pythiwe while species of
Macor, Asperyillys and Penicillius were abunuant
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under lisme. In gypsam treated pslots, species of
iidcopdegma and ASPurgiliys werc mors where as in

untreatea plots, the @sjur genera present ware
Zyshius anc Popiglll iy

ihe autagoulistic stuiles have revealeu that
spucies of Jrichodsgad, ASPerypilys and Hucor
suppresse. the colonies of Enlzoctonis solaul in

the oruer uf prefereace.

Rezults of the chexical analysis of soil before

anu after the experisent are presented (Table 17).

o of the soil showeu an increase auris; the
experiment in plots treasteds with lise. Ireastocit with
punia cake also incressec the pH of the sofl. I all

othwr trestaents, soll aclkiity wes eunhanced.

Nitroen content of the s0il snowe. 3 ygeneral
incgrease after the experisent whalie as Jotash oolitent
WSS Gecreased. Plots greated with punna cake, lise
and gyosws showed an increase iu hos shorus content
where_as the sase showed a declline during the course
of the experiment in soil smenced witn rice husk or

giyriciuia ieaves and fn unamenced solil.
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zam - 17

pH and major nutrient content of soil as influenced by
different amendoents .

6.2 G046 Q.017 Q.04

ie Rice husk $.7 0.108 0,018 U«0025
Za MLa cake "7 00677 0'018 G.N38
3. Glyriciaia , ) .
leaves 5.8 0.085 D015 Q. 0025
4. Lime 7.1 0.0069 0.023 Q. 0045

6. Control $.9 G.100 D018 J.002%




DISCUSSION



BISCUSSE ION

Ranageaent of solil-borne diseasea seels to be
#uch more complex than that of alr~borne Jdiscases, as
in the former, application of chewicals is difficule
and extreamely costly. Hence, successiful asnagenent
of soll-borne diseasses can be achiewed only through
an lategration of various sethods viz., physical,
cheajical ana biological. The pachogen causing siwath
blight diseass of rice Rhjs

20 il even in the absence of the crop and hence a
knowledge of the survivel ability of the pathogun is
important in successful handling of the uisease.

In the present ilovestigation, laboratory trials
have shown that under dry cenditions, scisrotia were
alive upto 10 ca depth of soll curing the entire
period of observation vis., eight weeks. However,
»han pots were flooded to & depth of 5 o, the
viabliity of sclerotia was affected at deeper layurs
cf 7.5 ana 10 on depths. But sclexotis kept oa the
surface or up W a depth of 5 om or below were viable.
In a separate pot trial, fleld solil under different
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rotations when used for growing rice, it was seen that the
least uisease inciiencs and lntensity occured in rice-
tapioca=rice, rice~crinjalerice, or rice-banana-xice.

The above studles indic:te the Luporc nce of
yeepsr ploughing followedu by subaergence and an
effective crop rotation schedule in clsease manages:nt.
drabhat ani his co-workers (1974) noticed that the
sclerveial viability under asubmurgec conditions was
lost afeur two to three aonths. They sugyested that
by fluooding £ield for three months after harvest,
sclerctie loswse thelr viabllicy. Hasniba and rogi
{1973) nave stresses the need for fallowing rice fields
to @aana e sheath blight ailsease as the nuabuer and
gerudnation of sclurotis were drasticall; recuceu as
tine orogressec. Tu and his associates (1y739) noticed
that when sclerotia on the surface surviveu for aore
than sixtesn donths, those burled wo a usptn of 4 on
Giu not survive sved for eljhc awoths. Kanuaiyan and
Prasad (1978) cobaserveds that at 5 om aepth, sclerctia
reémalnce viavie for more than ohe ye2r, while on the
surface viavility was lost within'sveu aotiths, whaer
Jry c.nditlcue.
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In a2 separate stuuy Kannalyan (1977) observed
that sewiling infection of rice uue O F.zolang
recuced with an increasing soisture level from 97 por
cent 6t U pur cent wolisture o 10 par cent at water
loggeu conidsion. He cuicludec that high solsture
countent was detrliasntal to the pathogen Gue to poor
soil aeration and increases Co, cuncantration.
Asiother reason for reduced infectlion aight be thw
lyads of K.30lan) mycelia at igher moisture level due
to increase. bactuerial sctivity.

A recent study conducted by Lakahaanan and
Mohan (i9ue) in bitght (K.sglani’ of sdratro, a
fouder Crop has revealed that sclerotla aixed with
soil anc fara yard mapure lost viavilicy in seven
wmonths under Jdry conditions, while unuer flocded
sitaatioas, the viablliity was lost in £1ifcy Jdays.
The tred of the present atwiles undorses the view
experiencec oy Kannalyan (1977) and XKannaiyan and
Prasau (1376) on the iasortance of hysical factors in
successful managewnt of the pathogen. The fact that
both viacility ang auberx of sclercutia have been

substantially reduced in deepar layers of 7.5 and
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10 om depths and subexgence to a level of 5 o with
watar sugyests that desp ploughing foliowea by floou
fallowing for twWwo acnths is Guite useful to combat
this pathogen. However, this laformation is tou
fraguentary as cthe same has beceh obtaloed froe
laboratory ami pot astudles. Hence, replicated
racionised multilocational f£ield trials are cw be
carried out in Jdifferent regions of the Scate bufore
landing on any broad conclusion regsrding the effcctive
aanageaent of the pathogen.

Monocuiture has several disadvantages, the chief
among thes being the unlimited spread of insect pests
ak Jdiseases. This unlisdced bulld up of patnogeaic
organisms can e successfully srovented by jrowing a
non host crop in between two successive rice crops.
Agong the various Crops testec, taploca, banana and
prinjal have reduced ths intensity anu incidence of
sneath blight Jdisease (Table 10). It is presumadle
that roots of these Crops @ay liberate cercalin
chendcals which may selectively raduce the pathogen
population in solil through one or othwer of the
antagunlstic principles vis.,, antiolosis, competition
and or explaitaticne.



Kohli (1966) and Roy (1973} have indicated
that host range of sheath blight pathogen 13 restricted
tu plants belonging to Graminas, Cy «raceae and
Cowsnelinacese. prabhat (i97.) has ahowi: that plants
beloaging to Poutederlaceass, zliugiberaceae anc
vagllionaceae are also susceptibls. Kannalyan and
Prasad (4979 a) while testing ten rice cultivars, 46
other crop plants and 84 weed hosts under artificial
conditions have observed that sneath bilght pathogen
PFO3803808 a very wide host range. ‘bwever,
grasinaceous hosts vizg., Sorgbus yulgare and
Se3ucanesy were least affected. It is well known that
different species of sorghwn possess certain
cyanogeiiic glycosides as ilu the case of taploca.

Davis and Mo vole (1979) observes that scil from
a cereal otatoc rotation had half the uwnber of
propaguies of t.golagl per kg of 30ii as that froa
sail planted continucusly with potatows, indicacing
that rotaticn affwets pathogen levels anu ulisease
control by rotation aay be oseiule. Alice and
Paumakumari (i9u6) noticeu that Be.ggiani isolated

irom rice can infect cowpea causing collar rot am
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wet blight. They have suggested rotation of iice
with non host crops in order to prevent the build
up of the population of R.sglanl. Chakroborty and
#dsra (19u6) found that collar rot and root rot of
éuwi\(u ; 3 phaseclinas) can be successfully
wanaged by crop rotation. The present obscrvation

that wnen rice is grown in rotation with tapiloea,
banana or brinjal., the incidence and intensicy of
sneath blight wexre low, is in conformity with the
results of the above workers.

Amoy different soll amendments tried in Jocs,
glyricidia leaves, rice husk, gypsun, saw dJuat and
0il cakes like pubna, neea and marotti were efficient
i reducing the intensity and incldence of sheath
blight diseasw of rice (Table 3). However, under
flelu cuniitions only a few of them vis., glyricidia
leaves, rice husk sad lime alone wer: effective.
wuring aaxleam tillering stage, panicle emergence and
maturicty stages, both glyricidia leaves and rice nusk
were useful, while lime was efficiant wuring panicle

SAHBT Jonce ankd at maturity stages only.
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Fajan and Menon (197%5) trieu various inuustrial
and agricultural wastc materials against sheath blight
uiscase. They have suggested that coconut pith (with
HiPK), eluppa cake, rubber seeu cake and punna cake
have been successful in reducing the iucensity of
sheath blight disease. Rajan (1980) has found tnat
non wiible cakes, saw dust anu rice husk are egually
efiective in suppressing shasth blight disease.
vath (1979) suggestad that survival perlod and
viaciidey of sclerotia were raduced by incorporation
of green sanure like Sesbania goulata. Kaunalyan and
Prasau (196l a) observed reiuction in seedling
infecction of He.sglanl by asencaent such as rice chaff,
nees cake, saw dust and mapure. George vt al. (19a4d)
veotalnec excellent £ield control of sheath blight =ith

aneikbants such as rice husk or news cake.

The olservation in the present ilavestigation
that ylyricidia leaves or rice husk reuuced the
disease uuring maxisus tillering stage, panicle
wilergehce Stage and maturity stage anxi lime during
latter phase alone are Lnportant .olints in disease
managesent. Glyricidia lcaves and rice huask are
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effective in reducing the dlsease score as well as
infesgacdon of Jdifferent tillers while lies
agplication ¢id not reduce the score (Table idi. The
2resent investigation reweals the superiority of
Jiyricidis leaves anu rice husk over other aaterials.
#ice sk contain moailactobe A, 8, C, p coumaric
aciu and 5 (+) dehydrovomifcliol which inhibit spore
gerindnation wf the pathogyen {Caagopadbyay, 1963).
iha efiiclency of o4l cakes in managuement of k.S8oland
nas been ruvealed by recent stuiies alsc.
hlagarsasy @t ke (1987 b) au ,ested that neem cake at
the rate of 2.5 t/hs reuuce. the root rot of cotton
Gue Lo feSland. Padmakumari and Salokrishnan (1967)
fowxd that Cakés Of punna and el reduced the
sapruphytdc muxvival of Hesglani.

41 cakes have been widely used in the past for
Lhe sanagatient of varfous soil=bcrne Jlseases vis.,

suft rot of ginger caused by Zytalu

(cajan 4271, Rajan and Sdngh, 497<4; rajan amd - ingh,
is74; Balagopal gt aAle 973y Kajan awn dugh, 1975),
stek rot Of grouwnuhut caused oy selerotliws folfsil
(Maitl g¢ ad., dvsTi. Foot rot of soybean



( vacroygshomdna phaseolina) and bacterial «ilt of tomato

causes by Psewdononas solanacearws (Jayagiekash, 1977,

~ajan anu Jayaprakash, loué).

Balasuoramanian and Shawsugha: (19696) cscabliahed
the laverse relation between tissue calciuam contuent of
viackgraa prior to Mathﬂ anc leag blight
intensity indiicating the basis for recuced disesse
lucidence after spplication of lime and gypsun as
observed in the preseat study. The raduced Jdisease
incidence following application of lLlims and gyosum can
we attributed to the formaticn of calcium pectate, a
structure resistant to the invasion by the patcthogen.
barller workers in this f£ield have als0 reported the
contfol of slant uiseases by application of calciua.
Corvaen (1965) suggested the control of vascular wilt
of tomato (Fuysaplium gxysporys) by colclum nutrition.
Batesan anc Miller (i966) obsorved the resistance of
beans against R.g80lanl following application of
calciwa.

Least poulation of the patnogen unier f£leld
culkiltion was noticed ia plots asendad with glyricidia

laaves aftsr tenth and fourtesnth vweeks. However, plots
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treates with rice sk, lise, gypsua and punna cake
also hau low population of ic.sglani. 38 eaxly as
4962, “apavizas and his aszaocliatas have noticed that

aienduents like Oat straw. DUwivedy and Siagh (1966
observed the population of Magrophomins pRaseclios
causling root rot of cotton W be reducec under
ulffexrent oll cakes. Amonyg various cakes neen and
cotton ware found to be the best in which rvcovery

was reuduced to 50 pur cont in four weeks tise,

Paduakuaari and Balakrishnan (1987) observed
reducec saprophytic activity of R.splagl unoer
anendeents like punns cake, nees cake, rice husk,
saw uust, £ish waste and grounanut shell. HMalti
@t al. (1967) observed that oll cakes of groundnut,
black tiil, wustard, neem and Kharanja rewuced cthe
sclerotial population of Sglecotive rolfsid o soil
causling sten rot of groundnut. Adcong the axove,
groundnut cake was the besg, folluwwd by neeus cake.

20th pot trial as well as fleid experlsant
have shown that saprephytic flora in soil viz., total

fungl, bacteria ang actinomycetes have trasssxicusly
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increasec in varicus tresteents. Adong orgoale
materials (other than oll cakes), glyricicla leaves
and press auu had bhighest fun;al poulation
throughout the parios of investlgation fe. from
secoiks till tenth week. Others like rice husk,

saw dust and coconut pith also had higher fungal
population during later stages. Noong oll cakes,
punna cake had nigh fungal population during all the
uviftereat puriods of assessasnt. Juring second weex,
only punna cake hau higher fungal population
eveinthough Juring later stages, all thes oil cakes
testad stialated the fungal pogsulaticon. Increased
posulaticn of total funyl following soil amendaent
has been wively acceptai (Sudth anoe Ashworth, .365;
Gevrge, 1581).

Aaody the treatsents which have encourageu the
total funyal flora, glyricidie leaves and rice husk
hau vary good influence on the intensicy and iscldence
of the Jdiscase. In amemivents such as press aud, saw
UBt 33U cuconut pith, the intensity and inciuence of
the disease werc more than thac of rice husk and

slyriciuia leaves fluspite of increasec total fuial



population. This pecessitates a closer probe into
the subject matter as in the sane quantitative
plocture, there is possibility of variation in the
yueualitative picture. It is presumaile that in pots
aoended «with glyricidia leaves or rice husk, speclfic
£lor: antagoanistic to R.golani werc predominant and
they in turn afght have been responsible for reduced
intensity and incidence of the disease following lower

patiogen Ccounca.

The Jdisease management by soll amendments and
subseuent wully uy of fungal autagonists has been
reportec by other workers. Padmakumari anc
Balakrishnan (19%:7) reported that awencdment of soil
with punina cake anu neesd ¢ake recuced the saprogshytic
sugvival of kK.sglant and increase. the fungal
population. They observes increased populations of
antagondises ke jrichodeyxms yirids, I.hagzlapua,
Aspexadllus flavus, A-nlgex and Chaetomiua globosul
after the shendhent ahd cotcluded that the awchanism
of bloiogical control aay be antibiosis and/or

Qo titiod.
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afgiciency of I

viseasas has beun observed Ly several workers.
akhopadinyay and Inculika Chandra (1986) obasegveu
that l.parziangys coutrols sugaritedt and tobacco
daupin, off (2ythius

Paumanabhan and

rlaxancer (ivde) lLkiicatew the ablliity of T.viride in
aanaglilyg root rot of sugarcane (Eythjum yrasiaicolual.

Fusarfus wilt of tomato waw effectively controlled by

Tevirdue (Vuerasasy et al., 1986).

Anong the different asendaents tested,
populaticns of bacteria and acclinolycetes were ore
in glycicidia leaves, press aud and rice straw durfug
secont and sixth weeks. However, population increase
uuring tenth week was not significant. A&eong the
uifferent il cakes testec, mahuad Cake ami pumna cake
hau nigher Jopulation of bacterda during all the
siffereut periods of assessuent. Juring second week,
all the oil cakes teste: showed higher bactoerial
pooulativa, whereas during sixth week, treateents
winich recorded higher population weére amahua cake, nee.
caike an panna cake. During tenth week only mahua

cake and punna cske trested soll showed sigulficantly
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higher population. However, in the £ielu trial
populaticn of bacteris was high in glyricidia leaves
amended soll auring tenth week, and liwe amended

~lots duriang fourteenth week. DDuring early periods

of second and sixth week amendscnts had no significant
influence on bacterial population.

rice straw is the only amendsent which gave
siynificantly higher sctinomycetes populaticn during
all periods of cbsesvation. Press mxl, glyricidia
leaves and rice husk also had higher population during
ssCond ana aixth week. Population of actinomycetes
did not differ smong oil cakes in second week. But
guring sixth week, Rahua cake showed higher population
and during tenth week, all cakes except punna cake
roecordes higher population. Paddbakusari and
Balakrishnan (1987) have reported that punna cake,
neen cake, rice busk and saw dust increased the
posulations of pacteria and actinosycetes in sodi.
Among then, spucles of Baclillus and Streptodyces were
predoninant. The present investigation also revealed
that poyulations of bacteria amd 2ctincmycetes were

more in 2oil amenved with diffurent organic maturials.
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Krishnaoohan and Kandasasny (l1906) cobserved
higher po,ails ticos of bacteria and actinomscetes in
s0il amendeu with rice straw, saw dust, cocComut
fivre and neen cake. Khare ami Jharia (1947) found
that orgaudc maturials like straw, oil cakes, saw
Gust, woou shavings and farm yard aanure mocaify the
physical, chemical and biclogical wnvironaent of the
so0l)l ana bhelp to control the disease by better
comditions for growth, increased aantagonists,
stimulation of spore germinati.n following lysis,
inactivation of the pathogen by direct acctlon of
certain chemicals produced during decomposition,
lamcbilisetion of altrogen ana by release of nucrients
favour iny compecition amang soll aicroorganisas.

In the present foveatigation, it was observed
that plunts trested with those amcenaaents which
stisnlated bacteriasl and actinomycetes flora like
L0885 aad, rice scraw, rice husk, ;ly:icidia leaves
and varicus nob edible oll cakes hac low intensicy
atwi dncidence of the disease. It iz presumable that
the antagonlistic activity of the sctlmulated bacteria



and actinceycetes have coantributed to the ulssase
aanageasent through ofie or other of the antagonlscic

srincl les.

A critical analysles of the whole situation will
tnerefore incicate that f£luctuation of population of
saprophytic £flors « fungl, bacteria and actinomycetes -
in relaticn to pathogen has got a major role in
<isease mapageiwnt. Larlier workers on bilologlcal
cuolitrol of solleborne diseases have shown that fungi
are iaportsnt in early decomposition stage. This 18
followed by bacteria and finally by actinoaycetes.

This ulfference is possibly <ue to differuence in their
enzyme systea capable of dlgesting organic substrates
of varying cosplexity. Simple sugars are casily
clgested by cervain sall fungl referredu as sugar fuangl.
It is oovicus that in the early periocd of decoaposition
viw population of sugar fungl increases. This
jucreasec population of sugar fungi declines ohoe

the sfimple sujars are exhausted. This possibly
creat<s an atuosphere for ilncreased posulation of
bacteria. However, once decompositicn is fast, the
teaporature yoes up and only highly resistant orgasic



fraction resain undecoaposed. At this stage unly
actinomycetes will be able to act and hance the
populaticn of actinomycetes ilncreases at the last

Since foou substates in soll are gencrally
short, adaition of organle materials having a complex
of substanced ranging in their degree aou case of
gucumpoaition lead w intenss alcrovial activity.
Thus, the greater efficiency of fungl over bacteria
in colonising substrates which are easily
Jecomposible make the former dominate over the latter
Jurdng early period of decosposition. Garett (19%5)
sigygested greater efficlency of fungl over bacteria
in Jecompueing siuple organic substrates.

xajan ant Singh (1972) working with soft rot of
yinger caused by Eythiys aphanjiermagys have shown
that negative correlation between the pathogaen and
total tungd were signiticant during early .ecoiposition
pexiui, but during later period, nsgative correlation
between pathoyen and bacterial pogsulation was
significant. Gilbert gt al. (196u8) reported that
guring <ariy stages of decomposition of organic



108

awmeicsnta, the breakdown of funglstasis results Lo
increase in the nueber of propagules of thwe pathogen
ia solil cogether with increase in the caprophytic
flora. However, soon the activity of enhanced
afcroflors recuces the poulaction of pathogen through
various antagonistic amd competitive effoects.

Organic materials have shown to be effective in
revucing the severity of several solle-borne diseases.
The ben«£it gailned by the practice may not only be due
to the starvaticn of the pathogen (ocowpetition) but
also due to the stimulation of antagonistic propertics
wf soll alcroflors (antibicsls). The reduction in
disease incidence s tharefre, linked witn the
cuncapt of inoculum potential, 2 procuct of the
Juantity of inoculud present (iotensity factor} an
capacity of the eavironsent to proouce the disease

{capacity factori.

Hence, in any circumstance wherein the foocules
potential happes 0 be axtraemely high, the £all in
incoulua potential has to bu uncertaken by an
appropriate chamical and theresfter further rise in
the inuculus may be prevented blologically. Ia the



present ilaovestigation, it @ay be seen that the
inoculue potential of the pathogen was aediwn ami
this sdght have been the reason that simply by
azending acil with certain orgauic macerials like
giyricldia leaves and rice husk, the managauunt of

uiswase was faire.

The Jresent lavestigation revealed the efficacy
of funglicides like cazbemxiazis and ediphenphos in the
aanagement of sheath biight disease. Flelu
exper livcnts coikiucted by Bhaktavatsalax gt al. (1977;
have also revealed that Bavistin was the wost
effective cheaical agalnsxr the disease. They
obsgrved that uisease agverity in Bavistin sprayed
plots was 3.5 per cent comparec to 75 per cent in the
unsprayed control. They recomuended that spraying
rice crop twice with Bavistin (at &. and 95 vays
after planting) would be effective.

Jagjanathan and Kannaiyan (1978) opdued that
three sorays at ten day interval auring saxioas
tillering stage «ith Bavistin providad good protectiun
against sheath blight. Kannaiyan anu Prasad (1377 a)
wbserved that sSpray of Hinosan twice curing maxiaus



tiilsring stage effagtively checked the disease. The
present study a1so Jehostrated the suseriority of
carbendazin (Bavistin) and ediphenpnos (Hinosan) over
sther fungicides in the mansgement of sheath blight
uisease of rice. Several other workers have also
reportea the efficacy of these chaemicais in the
sanagelent of the dlsease (Dev, 1980; Rajan gt 21..
i9T79; Reddy gt al.. 1581).

The present study imiicated chat weediciue
benthiocarb was effective in managing the disease
incidence. This finding is 1o accorcance with the
£inding of Vasavan gt al. (i960) and Rajan and
Iveyavirah (1981) and Anchymous {(1384). Sankaralingaus
(iveu) observec that linear growth of pn.sglani aond
sglerceius rolfsdl was inhioited by herbicices nitrofen
aidd fluchoralin. In culture medla, these herbicides
inhicited the sclerotial prouuction. Sankaralingan
aii Jeyarajan (1966) suggeste. thai the hervicides
altrofen anu fluchoralin lnactivats the
enuopolygyalacturonase, exopolygalacturonase and

polygalacturvnsse transeliminase proiuces by K.sglapnd.
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These herbicides inhibited the sclerctial production
aind were found to be moge toxic than lnsecticiues

testac viz., phorate ani Carvofuraii.

In the present study umiertaken, it was seen
that lnseccicices like quinsliohos anc carvaryl are
wot a8 effective as funglcldes or heriicides tested
in reduciig the cisease. Rasadoss anki sivasrakasas
{iv80) observed that ilnsecticides are less effective
than fungicides In fahlbiting the linear growth of
Hacrophwadns phaseoling. However, Sankaraliagas (1ved)
observeu that insecticlides delayed the sclerotial
provuctics, eventhough they falleo cto iahdnit i
formatlon.

L. whe £ield trial, gifferent treatients had no
infivence on helight of the plants or on tiller
sroudction during vegetative phase. The ounbar of
Stuuuctdve tillers also were not influenced. Howaever,
iy was observes cthat, at aaturity plants in T.yirdde
trwatec slote wer- taller than fungiclae treated lots.
The increased wvegyetative growth aftaer treatsent with
i.yidde couls be attributed to thw production of
wrowth prosocting substances by T.virice. “indnas gt al.
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{iv86) cbswived snhahced plant growth resulcec from
amandasnt of the soil with T.harzisnwm anc L.kondugdd
and suggested that Ixichod Fmd SppPe prouuced yrowth
regulating factors which increaseu the rate of seed
germinatdon 2wl dry welight of shoots and stums.
Similar results have besn reported by Chang €t al.
(1966) who founu that T.Darzdaous ilucuced increased
nelgnt fn various floricultural and horticuitural
crops, when fungus was applied in conliulal suspensions
or 1a a peat bran adxture.

Nelther grain yleld nor swraw yleld was founu
ciffer in any of the treataents in the £ielu trial.
Howaever, nob sigaificant loncrease in grailn ylelu was
onserved i plots receliving rice husk alony with
Z.viriue or ylyricidia leaves with carbeimiazin. Yield
g straw was aore iu plots receliving ilae witnh
carbendas L, eventnough the difference was not
sdygnificaut, o Glfferwnce amony treatisits was
wbaerved lu graln weight and percentage of chaff also.
The non odguificant uifference in grain a2 straw
Fflelds awmong Jlifferent fungicides coapaered to untreatud
control has been roported in e¢arlicr studies coducted
2t xice Rese@arch Seation, Mobcodpu amk Keglonal



113

Agricultural Research Statiocun, Pattaubl, “erala
(Ancnymous, Heseareh Heport, RKersla ‘gricultural
Universzity., 1984).

The trial esploying the bilocoantrol agent
Texirioe resulved 4in a reuuced disease lntensity and
incidence incicating the efficlency of the Liocontrol
agent I.virjue in managing sheath bilght of rice. The
antagonisa is resultant of any one of the sechanisas
vig., antibiosis, competiti.n, exploitaticn or in
cusbination. Khare and Jharis (1987; found that
wEiyaiundc materlais like straw, oil cakes and saw dust
icrease the population of antagouists of soll bringing
8ROUL a reuucec Gisease lncidence after asundacnt of
the sodl with these saterials. Nagarsjan and keddy
{igse) founu that T.yixice controls tobacco damping
uvEf causeus by Pythium aphapldormat:

Balakrishnan (1986) have reported l.vicjoe as being

antagui:istic to n.30land 48 lu a coabinatdon, the
FeCOVery was recuced. Alagarsany gt al. (1387 )
ubServed that yre and post «uergence sortalicy of
sewilin,s were reduced by amending with T.vipide.

several other «orkers have also reported about the
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efficiency of 1.viride in controlling H.solapi (Hino
and Epdo, 1940 Roy, 1977; Gokulapalan and Rair, 1984).

Certain other species of Irichodexraa are also
reportei effective 4in competing with and suppressing
R.s0lani. Treatsent of seeds of Raddish and Pea with
coniadia of IT.hamatys in a asthocel slurry protected
secds ani seedlings from R.golani anu Pythius spp.
nearly as effectively as fungiclide seed treatient
(Harwan gt al.., 1980). They found that in soils
contailning T.hacatys, there were lower densicties of
Resgland. I.lignoxus alsc has found highly
destructive to corticiys sasskif (Hino, 1935).
baetissris arvalis as a possible agent for bio coutrol
of Resolani in sugarbeet f£ield has been described by
Larsen ¢t al. (1985). Efficlency of I.hagziaous 88 an
antagonist against plamt pathogens has beéen r&mﬁed by
Padmakumsari and Bslakrishonan (13986); Bhaskaran and
Seetharanan (19686) and Wagarajan and Reddy (1986).
Alagarsamy gt al. (1987 a) suggested seed coating
of I.-haxsianys to reduce the pre and 08t esergence
sortality of seedlings. Manian and Paulsamy (1987)



found that T.gureovirlde anc its flltrate were
antagoistic to mycelial growth and selerotial
ludclation of Le.golgnd.

Cheisdcal analysis of soll revealieu that pH of
the solil was lncreased in plots agendes with punna
cake anu lise, =hile in rice husk, glyricicias leaves
and gyossen, the acldity was euabancec. The sltered
sH after asendaant sight bave coner ibuteu to the
disease aanageaent Ly an Inddrect effect of
selectively stinulating some of the spuclfic
antagoniscs. Analysis alsoc showed thsat thwre was a
giwral lucrease L soll altrogen content ani a vecline
in potash content indicating that the rice plants
have taken up less of nitrogen and more of potash
auring its growth, both of shich have contributed to

the resistance of the plants towarus sheath bliight.
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i. Laboratory and pot experimcnts were conuucted
in the departaent of plant pathology, College of
Hortiouiture, Vellanikkare, Trichur during i984-86 to
study the role of various physical, chemical and
biologlcal factors on sanagesent of sheath blight
Jdisease of rice caused by fthizoctonia solsui, a soil-
burne pathogen.

Ze kesults of the laboratory trials indicated that
sclerotia of R.sclapd will remain aiive in sodl
drrespective of the depth £for more than two mthg
unuer ory conuitions. 3But under floocea aituatioas,
germination of sclerotia at depths of 7.5 ca or more
from soll surface was weak ani Jdelayed after four
wWeaks .

3. It was cbserved that amohy aswencaents (other
than il cakes) tried in pots, glyricliia leaves and
saw aust lncreased the plant height, but none of the
treatuencs lafluenced the production of tillers.
Intensity anu jocidence of the diseass were least in
pots amendec with glyricidias leaves, rice husx, gypsua
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or saw Jdust. In coconut pith asendaicnt, the intensicy
was less eveathough incidence was of & higher
magnitude.

Assesaasent of the poalations of the pathogen
and saprophytes in soil during different stages of
crop growth ruvealed that there was a general increase
in the po.ulation of the soil saprophytic flora
following amendment with a resultant reduction in the
populativn of the pathogen. However, the degree of
stimulaticn varied with the kind of asemicent and time
iapse.

Different nonh edible oll cakes Jdic¢ not influence
2lant height or production of tillers. Except sahua
cake, all others viz. neas cake, umna cake and
aarottli cake lowered the dissase inwvensity. However,
uisease iucidence was less in pots azenceu with aayone
£ the oll cakes, among which neen cake an punna cake
were found to be the best. Fluctuation of the
wicrovial poulaticn was alaost in a similar pattern
as observeu in the above mentionced experiment.

Different pesticldes hac no iufluence on pliant
helight or tiller production. However, intensicty and
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incidence of the disease were reduced by all the
pesticides tested excuipt gquinalphos and 2,4~ sodiua
sait. Carbencagia and ediphenphos wore best among
the pesticices tested with respect to disease
intmsity. towever, in weedicide benthiocarb and a
funglcide mancoseb, the disease incldence wazs as low
as that of the above fungicides.

Offferent rotations had no influence on plam
helight or production of tillers. Intensity of sheath
blight disease was iow in rice following taploca and
rice foliowing Lanana. Incidence of the disease was
low in rice following ceanans or orinjal.

A £fleld cxperisent was laid out in the
Agricultural Research Station, Mannuthy curing the
xharlf seascn of 1986 to stuwiy tha effect of organie
and inorgaide asendssnts, fungiclde (carbendasim) anc
vio control agent (Irichoderss viriier un aanasgesant
of sheath blight disease of rice.

Résults of the lovestigation revealead that
treatuents hau 00 influsnce on height of the plants
during vegetative phase or on tiller zoduction.
However, at saturity, plants in I.yirice treated .lots
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had aore height than fungicide treated plots as well
as untreated pilots. Yields of graln anu straw were
ot lufluenced by the treataents. Howewer, plots
recelviag both rice husk and T.vipioe recorded aore
~ahilicie length and nuaber «f grains per gsanicle.
Treatzents did not influence the welight of the gralus

or percentage of chaff.

1G. Disease luctensity was least in plots amended
with rice nusk or glyricidia leaves anu plots treated
with f.vigice et axisum tillering stage. At psnicle
srgence stage and at crop sasturity, the bio control
agent f.yjride and the fungicide carbendazim reduced

the inteasity of the disease.

li. Diseasv incldence was least during naxious
tiilering staye in plots amsded with glyrickiis
leaves anc those treated with T.yipilde. vurdng
wanicle wmurgence stage and at crop amaturity, plots
createy with ylyricldis leaves, rice husk, lise and

carcansiacl . bag lower disease incldence.

iZe fopulation cf saprophytes was stlsalated and

that of ataogen was reduoec by all the ammndaents



i4.

| SN
Ad
- )

tried in the fleld experisent. However, saxious
stisulation of asaprophytes and supprezsion of the
patnogen was observed in plots anende. with glyricidia
leaves or rice husk.

Tiw presoainant fungal flora under each
treatiicnt in the field experisent were isolated,
surifiea and stuiied. Antagouisctic studies revealed
that specles of Ipjchodaring, Aspergllius and Mygog
sere antagonlstic to colonies of H.sgland.

Cheadcal analysis of the solil before and after
the filels experiment revealed that pH of the solil was
increaseu in plots ananded with lise or punna cake
wnere 58 for other treatments viz., rice husk,
glyriciaia leaves anu gyosus, 301l acidity was
enhances. Ritrogen content of the soil was lncreased
and potash cantunt belng decreasec in all the
aendeants after the experissnt, Zhosphorus content
was @anhanced in anendments viz., sunna cake, liae and
i iFBUke

ihe above Studies iludicate the japortance of
some organic ascndments viz., glyriciala lasaves, rice

husk anu inorganic anencsents like lise on the
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population of the pathoyen R.geland in scil in
relation o saproghytic aicroflor: of total fuugl,
bacterlia and actinosycetes. It asy be seen that
Lt above are useful in the sanagesent of sheath

The wisi with the blocuutrol agent T.viride
is Quice ,;mmmé as when the av.ve was used in
Hlace of e aust potent systenic fungicloe
carverxiazim, the results were alaost simflar.
owever, further elavorate aultilocacional f£ield
trials are regulrec to precisely judge the efficlency
vE glyriciuia leasves, rice husk anc lime an. the
feasiiility of substituting the blocontrol agent
Ieyirdoe for o funglcidal spray for the asnageascit

of speath dlight Jisease.
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ABSTRACT

Laboratory, pot and fileld experiments were
carried out to study the role of variocus physical,
chemical and biological factors on the managescnt of
sheath blight disease of rice caused by Rhisoctonis
foland xuhn. (IZhaoatsphorus cucwacris (Frank) Donk).
Populations of total fungl, bacteria ani actinoaycetes
in 3011 were enumarated at different stages of growth
of the crop in order to assess their role in reducing
the intensity and incidence of sheath blight disease.
Results of the investigation revealed that the
pathogen can be managed by deeper ploughing followed
by subaargence Oof the soil for a ainimus period of
two months. Aasndiments like glyricidia leasves, rice
husk, lise andi non edible oil cakes of marotti, neei
ani punna were usaful in reducing the severity and
spread of the discase. Pungicides like carbencasia
and ediphenphos and the herbicide benthiocardb were
also efficient in aaneging the disease. Rotation of
rice with crops like tapioca, banana and brinjal was
also useful. It was sesn that amendaents stimulated
the population of saprophytes like ITrichoderma virice



in soil which are antagonistic to R.golani resulting
in a subsequent reduction in population of the
pathogen. In spite of the reduction in severity and
spread of the disease, grain ani straw yields were not
enhanced by the treatmsnts. More elaborate £field
trials are to be undertaken before landing on any
ultimate conclusion regarding the use of these
yractices as tools for dissase sanagoment.



	image54714
	image54715
	image54716
	image54717
	image54718
	image54719
	image54720
	image54721
	image54722
	image54723
	image54724
	image54725
	image54726
	image54727
	image54728
	image54729
	image54730
	image54731
	image54732
	image54733
	image54734
	image54735
	image54736
	image54737
	image54738
	image54739
	image54740
	image54741
	image54742
	image54743
	image54744
	image54745
	image54746
	image54747
	image54748
	image54749
	image54750
	image54751
	image54752
	image54753
	image54754
	image54755
	image54756
	image54757
	image54758
	image54759
	image54760
	image54761
	image54762
	image54763
	image54764
	image54765
	image54766
	image54767
	image54768
	image54769
	image54770
	image54771
	image54772
	image54773
	image54774
	image54775
	image54776
	image54777
	image54778
	image54779
	image54780
	image54781
	image54782
	image54783
	image54784
	image54785
	image54786
	image54787
	image54788
	image54789
	image54790
	image54791
	image54792
	image54793
	image54794
	image54795
	image54796
	image54797
	image54798
	image54799
	image54800
	image54801
	image54802
	image54803
	image54804
	image54805
	image54806
	image54807
	image54808
	image54809
	image54810
	image54811
	image54812
	image54813
	image54814
	image54815
	image54816
	image54817
	image54818
	image54819
	image54820
	image54821
	image54822
	image54823
	image54824
	image54825
	image54826
	image54827
	image54828
	image54829
	image54830
	image54831
	image54832
	image54833
	image54834
	image54835
	image54836
	image54837
	image54838
	image54839
	image54840
	image54841
	image54842
	image54843
	image54844
	image54845
	image54846
	image54847
	image54848
	image54849
	image54850
	image54851
	image54852
	image54853
	image54854
	image54855
	image54856
	image54857
	image54858
	image54859
	image54860
	image54861
	image54862
	image54863
	image54864
	image54865
	image54866
	image54867
	image54868
	image54869
	image54870
	image54871
	image54872
	image54873
	image54874
	image54875
	image54876
	image54877
	image54878
	image54879
	image54880
	image54881
	image54882
	image54883
	image54884
	image54885
	image54886
	image54887
	image54888
	image54889
	image54890
	image54891
	image54892
	image54893
	image54894
	image54895
	image54896
	image54897
	image54898
	image54899
	image54900
	image54901
	image54902
	image54903
	image54904
	image54905
	image54906
	image54907



