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INTRODUCTION

Many vicissitudes and adversities limit the
production Of rice, the chief among them being diseases,
elther paﬁhogenic or non pathogenic causing extensive

damage to the grain and straw yields. Sheath blight of

rice caused by Rhizoctonia golani Kuhn (Thanatephorus
cucumeris (Frank) Donk) though a decade back was considered
to be a minor disease has now beccme one of the most common
and destructive diseases of rice in Kersla State. Incidence
of this disease has been observed in an epidemic form in
high yielding varieties throughout the scasons in almost

all the rice tracts of the State. +The reduction in grain
yield due to severity of this discase has been estimated to
vary from 30 to 40 per cent and tc totzal loss ln endemic
areas. The ability of a fungul pathogen in producing
disease depeﬁds on its ability to survive under unfavourable
conditions, germination of dormant units, profuse sporulation

and eatablishment of a parasitic relationship with its hosts.

The success of control measures depends to a great
extent in ireducing the potential ability of the pathogen.
The main wode of survival of the fungus is by the forma;ion
of scleroﬁia which remain viable in soil for a long period.

This perhaps may be the major reason for its endemic nature.
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The most practical and easiest means of controlling plant
diseases 15 through application of chemicala. The use of
chemicals in plant protection has changed £rom simple ine
organic salté to complex organic systemic fungicides ;n
the roecent times. Usually these chemicals are applied
against specific targetted organisms., 3But thelr efifect
on untargetted organlsms which were cofiten ignored are |

presently engaging the attention of agricultural scientists.

Another possibility of control of plant pathogens is
by biological control. Bilological control of plant pathogyens
has been defined by Garret . (1956) as any condition under
which or practice whereby survival or asctivity of a pathogen
is reduced through the agency of any other living organism
(except man himself) with the result that there is a reduction
in incldence of the disease caused by the pathogen. The
reduction in incidence of the disease can be achiévad by
the application of organisms antagonistic to the péthogen¢
The application of plant protection chemiqals stimulated
the presence of certain organisms. Hence a proper undere
standing of the samc is assent;al to make a judicious
selection Ff the chemicals so as to stimulate those organisms

antagonist;c to the pathogen in questicon.

Hence the present study has been undertaken on the

feollowing lines:



(1)

to study the survival of the organism in different
types of soils (2) In vitro effect of commonly
recommended plant protection chemicals on the radial

growth of R. solani.

A pot cultufe experiment was conducted

1.

2.

3.

4.

5.

6.

7.

to study the effect of application of plant pro-

-

tection chemicals on the survival of R.solani in soil.

In vivo effect of the plant protection chemicals on

sheath blight incidence and intensitye.

Effect of application of the chemicals on the soil

/7
microflorae.

Microorganisms antagonlstic to R.solani con the

rhizosphere of rice,

In vivo effect of antagonistic organisms on the

intensity of sheath blight discase.

Bffect of addition of antagonistic organisms and
application of selected plant protection chemicals

on rhizosphere mycoflora of rice.

Studies on the ogcurrence of mycorrhizae in

paddy e
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RiVILW OF LITERATURE

Rhizoctonla solanl first recorded from potate tubers

by Kuhn in 1858 is currently considered to be an important
plant destroyer throughout the world. This anamorph of

Thanatephorus cucumeris (Frank) bonk, causes a serious

disease on rice known by the common name sheath bllght

and has bszen recorded from all s growingtraces ————

of the world.(?@iyake (1910} £first recorded thils disease
as a malady of fice from Japan, which-he described under
the name oriental sheath blight amd leaf spot and named

the causal organism as Sclerotium irregulare nove Bpe

Sawada (1912) made a detalled study of the disease and

identified the causal organism as Hypochnus sgasakil shircal.

Since then, this diacase has been reported frowm many of
the rice growlng countries of the world. Hovever, Sor
sometime it was considered to be mainly confined to the
Orient since this has been recorded only from countries
like fhilippines (Reinking, 1918; Palo, 1926); Sri Lanka
(Park & Bertus, 1932) and China (wei, 1934). Matsumoto
(19345 described sheath blight discase agaln from Japan
in detail and named the causal organism as Corticium
sasakii (5girai) Matsumoto. I+t has been subsequently

recorded ffom Usa also by Ryker and Gooch (1938).

-
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Detalled taxonomic study on the organism causing this
diszase was made by them and they came to the conclusilon

that it was a large sclerotial strain of Rhi:octonia solani

Kuhn. Following Talbot {(1970) the rice shaeath blight orga~

nism is currently considered as Thanatephorus cucumeris

(Frank) bonk and the anamorph as Rhizoctonis golani Kuhne

Subsequently 'fu and Kimbrough (1978) have treated the rice
fungus as a species scparate from 1. cucumeris under Comba

nov as T. sasakii (Shirai) Tu and Wimbrough. However,

this change has not been widely accepted. Later on, the
occurrence of this discase has bezn reported from Brazil,

Surinam, Venezucla and Madagascar, (Ouv, 1972).

In the recent past shegth blight of rice is known
to occur throughout the temperate and tropical rice growing
areas of the world (Hashioka & Makino, 1969). CIn Tndia,

' aven though it was Butler (1918) who first mentioned about

_‘the occurrence of this disease, 1t was Paracer and Chahal

R —
(1963) who first described in detail the sheath blight

disease caused by rRhizoctonia solani fromi;giggélﬁﬁubse- !

guently the occurrence of this disease was reported by

Kohli (1965) from rFunjab and by singh and Pavgl (196%) from

Uttar Pradeshe.
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In Kerala, the incldence of sheath blight was notlced
only in 1969 at the Central Rice Researchh Statieon Pattambi

and it was Mahendra Srabhath (1971) who f£first trecorded the

disease in the State and attributed the discase to bs duae

to Tortlcium sasakii (shiral) Matsumoto. Soon the disease

has gained much importance due to severe outbreak iln many
parts of the State resulting in considerable demage. Hence
detailed studles on this discase was carried out during the

past few years in the departmént of Plant Pathology, College

of xgriculture, Vellayani.

Variocus aspecta of the disease, viz., symptomatology,
host range, wvarietal reaction, pathophysiology of infected
plant, epidemiology and also fungicidzl control received
‘much attention in these studies, A nqmb;r of rgcomﬁendations
to control or combat the disease evolved out of these studies

were recommended to the farmers of the state (Anon., 1982;

AllONa 1986) .

Miyaké (1910) first described the symptoms of this
‘disease in detail. According to him initial symptom eppeared
as discolored elllpsoidal spots on the sheath and leaf which
measured up. te 10 mm in length and 3 to 4 mm in breadth.
These spots gradually enlarged and turned greyish white with

a blackish brown margin. Singh and Pavgl (1969) observed



the initial symptoms as oval o irregular straw coloured
lesions on the leaf tip and leaf sheath near the leaf base
surrounded by a narrow reddish brown band. These lesions
increased in size, coalesced and covered the leaf lamina
completely. Kozaka (1970) oﬁserved the lesions on the
leaf sheath at first as greenish grey and ellipsoidal,

2 to 3 em long or more, gradually becoming white witﬁ a

blackish brown narrow margin.

Sclerotia constitute the main means of survival of

Rhizoctonia solani. Palo (1926) reported that the sclerotia

may survive in soil in Philippines for several months,

Endo (1931) 'in Japan reported that the fungus could survive
in soil during winter as sclerotia or as mycelium. Naiki

and Ui (1969) reported the survival of sclerotia of Re solani
in soil for more than 360 days. Yamaguchi et zl. (1971)
estimated that about 57 sclerotia were produced per éiant
hill and about 40 per cent f them float in water after
ficld operations. Mahendra Prabhath et al.’ (1974) conducted
studies on the viab;lity of sclerotia of this organism and
found that at rocm tempoerature (28 to 32°C) the viability

of sclerotia was completely lost after 100 days but at

lower temperature of 10°C they remained viable for more than
300 days. Roy (1976) observed that the sclerotia of Corticium
gsasakii on non-sterilized cowdung, rice straw and soil

remained viable up to 9 months in Assam with a considerable



docrease after 7 ronths. Lewls (1979) reported that survival
of R+ golani in pre colonized table beet seed was greater in
a light textu;ed sandy loam than in a heavy textured silty
clay ioém. Shokes and Mc Carter (1979) found that R. solani
in infested cotton stem sections were recoverable in declining

- pumbers up to 96 days and as sclerotia up to 85 days from

irrigation ponds. Culture f£iltrates of Aspergillug niqer
Van Tiegh A. £lavus Link and Ae candidus Limk inhibited the
growth of R. solani isclates from forest soil (Shukle &
Dwivedi, 1979). Lee (1980} observed that samples Qf‘crop
debris of rice sheath blight at 6 cm depth contained 136 to
562 buoyant and 68 to 334 non buoyant sclerotia. Samples
from 0.6 to 3.8 am depth contained 38 to 63 Euoyant and 5 to
24 non buoyant sclerotia per litre ¢f soil. Soils 3.8 to
746 cm deep contained 27 to 44 buoyant‘scleratia per litre
and 0 to 14 non buoyant sclerotia per litre. Mew et al. (1980)
stated that in unsteriliced soil much of the rice strawv was

well colonized by Trichoderma sp and when sterilized straw was

inoculated with the pathogen and Trichoderma sp. many dead

sclerotia were recovered with mycelium of Trichoderma coated

around them,

Hashiba and Yamada (1981) reporied that sclerotia
of R. solani formed on rice plants were more resistant to

high temperatures and bigh relative humidity than those



formed on potato sucrose agar. Heem (aAzadirachta indica A.

Juss) reduced saprophytic activity of rice sheath blight
pathogen (Kannaiyan & Prasad, 1981). bDath (1982) reported
that sclerctial viability of the rice pathogen was reduced

by the green mamire crop dalncha.

pPot culture experiments conducted by Kannaiyan and
Prasad (1983) revealed that survival of rice sheath blight
pathogen was reduced by K and PK fertilizers, Kannalyan
and Prasad (1983) reported that the funglcides, Benlate,
Brassicol, Brestan, Macuprax, Captan, Jettable Ceresan, £L
273, NF 48, Demosan and Vitavax inhibited the saprophytic
survival of the pathogen in soil. The pathogen survived

up to 450 days in the untreated control.

Mustafee and Chattppadhyay (1983) observed that

survivability of Macrophomina ﬁhaseolina (Maubl) Ashby

increased with host tissues and the increase was more in
the rice tissues. Venkatasubbiah and safeeulla (1983)
noted that the sclerotia of R. gsolani on the soil surface
of coffee nursery beds survived up to 225 days but those
buried in the soil survived up to 375 days. Yuen and
Raabe (19284) demonstrated that acrobic composting for 21

days eliminated Armillaria mellea (Vahl) uel, Rhizoctonia

solanl and Verticillium dahliae from colonized plant residues.
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Leu and Yang (1985) reported that germination of sclerotia
collected from the rice plants decreased after burial in
sail for 4 to 6 months without any correlation to ths cover
Crope

\_
Laboratory assay of fungicides against Rhlzoctonia

solanl has been attempted by several workers. Sinclair
(1960) reported that isolates of Re.golanl differed in their
sensitivity to Captan, PCHB and Dichlone. Sen and Kapoor
(1975) found that Captan was effective agalnst R.selani
even at a low concentration of 100 ppm. In vitro studies
conducted by Muneera (1973) and Mathai (1975) revealed

that Captan and bithane M-45 were ineffective against

R. solani. Captafol and Carboxin at 200 ppm each were
found to be effective against the sheath blight pathogen

in vitro (Dash & Panda, 1984). Amcng four systemics and
sixteen non systemics tested by using poisoned food tech-
nique, Sen and Kapoor (1975) reported that Bavistin,

Dithane M-45, 8a3 3050 ¥, Henlate, Captan and RH B93 were
effective against R. sclanl even at 100 ppme Kataria and
Grover (1977) too observed the inhibitory effedﬁ ¢f Bavistin
on the mycellal growth of R« solanl in Czapek's agar plates.

Delen and ¥Yilaiz (1982) demonstrated that out of the four

isolates of R. golani only one could grow on égar media

-

ccntaining 1,5 mg/ml Qarbendazim. Dash and Panda {1984)




recorted complete inhibition of mycelial-growthlof sheath
blight pathogen in vitro by Carbendarim, Thiram, Bdiphenphos
and Kita=zin at 100 ppm each. Borum and Sinclair (1968)
while conducting studles on the effect of Vitavax against
Re solani found that Vitsvax was fungistatic to R. solani

at one ppm in vitro. The effectiveness of Vitavax on R. solanl
has been attempted by Follen and piallo (1971} by screening
elght fungicides against three fungi and reported that
Vitavax, Demosan and Benlate werc most effective against

Re solani. Datta and sharma (1976) observed that R. golani
was sensitive to vitavax and Benomyl wvhich inhibited its
(agan Mohan (1977) found that

—m -
Vitavax and Benlate were effective in inhibiting the growth

growth even at 10 pom,

of the fungus at concentrations of 500 ppm and above in the
laboratory. It was found that Hinosan at 100 ppm and above

was very-effective in inhibiting the growth of Rhizoctonia

solani (Mahendra rPrabhath, 1971; luneersa, 1973; Mathal, 1975).
Zlsoid and Sinclair (1963) reported that R. gclani from
seedling cotton became tolerant o PCMNB, Captan, Dichlons,
Maneb and Thiram after 7 serial transfers on pdtato sucrose
agar containing these fungicides. Shatla and Sinclair {1963)
found that there was tolerance among naturally occurring

isolates of Re. golani to pentachloro-nitro-benzenc.
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Martin et zi. (1984) while comparing in vitro sensitivity
of Resolani and Re.selani like fungl to selected fungicides
found that R« solani and binucleate gRhizoctonia like fungl
were sensitlve to Benomyl, whereas isolates of R. zea were

tolerant to Benomyl but sensitive to other fungicid?il_l

L

In vitro effect of insecticides on R. solani has

been investigated by several workers (Rao & Harein, 1972;
Reddy & Anil Kumar, 1975). In vitro studies conducted with

the insecticide Sevin revealed that at 125 ppm 1t reduced

the growth of Rhizoctonia solani (Naguib, 1968). Lakshmanan
and Mair (1980) conducted studies on the in vitro toxicity

of granular insecticides agalnst Rhizoctonia solani isolated

from rice and stated that Sevidol =nd Thimet were highly
iphibitory to the fungal growth and sclerotial formation.
simkover and Shenefelé (1951) in their preliminery 1aboraéory
tests indicated that crude BHC dust greatiy inhibited

mycelial growth of Rhizoctonia sclani on agar slants wvhereas

Chlordane dust had no effect. Lindane with a hiéh water
solublility was most toxic in super saturation at 25 ppm
(Bollen, 1951). vYamaguchi (1974) conecluded that Lebaycid
(Fenthicn) (0 = 0 - diethyl 0.4 methyl sulphinyl phenyl
phosphoro thionate) was most effective as dust than as

granule formulation against sheath blight of rice
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(Corticium sasakii). Rodrigues - Kabana gt gl. (1976)

discovered that Fensulfothion at 10 to 100 ug/ml inhiblted

the growth of Rhizoctonia golani in PDA. Tisserat gt zl. (19377}

reported that linear growth of R. solani was reduccd on PDA
amended with Aldicarb (2-methyl -~ 2 - (methylthio) pro-
pionaldehyde, 0 -~ (methyl - Carbamoyl) oxime) at 4, 8, 16

and 32 ug/ml.

There are several reporits on the effeet of herbicides
on microorganisms, scme inhibitory and otihers stimulatory.
R. solani belng an organism which survives by means of
selarotia, the effect of various herbicldes on this organism
is very important. Varma et al. (1978) recoxded that
Avirosan 50 B¢, Saturn 50 EC, Machete 50 EC and Rilof H 500

¢ were highly inhibitory to the growth of corticium sasakii.

Lakshmanan and Wair (1980) reported that Saturn was highly
irhibitory to the growth of R. solani followed by Sirmate,
Tok granules and Machete and the degree of inhibition wag
related to the concentration of the herbicides. Sifmate
was most effective in preventing the formation of sclerotia
followed by Tok and Saturn. However, they have obsz2rved no
inhibitory effect for 2,4D, waich in part increassd the
number and size of sclerotia. Varma gt als (1979) pointed
out that the chemical Fluchloralin had no affect on

R. bataticola but reduced +he radial growth of mycelia of
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Fusarium oxysperum £, cliceri (Padwick) Subran and Sclerotium

rolfsii Sacc.

Lakehmi (1984) reported that only higher concen-
trations of Pendimethalin viz., 250 ppm was effective in the

inhibition of sclerotia formation in Rhizocteonia solani.

Youssef et al., (1985) observed that Pendimethalin, Dini-
tramine and Butralin at 100 ug/ml reduced mycelial growth

of Fusarium oxysporum f£f sp. vas infectum (Atk) Snyder and

Hansen, Rhizoctonia solanl and Sclerotium reolfsii. Dbath
and Swain (1979) studied the in vitro effect of Butachlor,
Nitrofen and Propanil at 25, 50, 100, 250 and 500 ppm
concentrations on radial growth of R. solani and found
that the growth of fungus was completely suppressed at all
the concentrations of Propanil followed by Nitrofen.
Butachlor was effective only at higher concentrations of
250 and SOO'ppm and concluded that Propanil and Mitrofen
have potentiality in suppressing the growth of shéath

blight pathogen.

Millikan and Fields (1964) reported that 2,4 D at
100 ppm reduced the growth of R. solani by 86 per cent
and Simazine reduced the growth of R. solani by 93 per cent.
It has been found that 2,4 D,MCPA, Prometryne and Simazine -
encouraged the development of aerial hyphae of R. solani
{Tatsuyama & Jikihara, {lQTO). R. solani is inhibited

in vitro by 2,4 D, Simazine, Atragine, Diuron, Linuron,



Trifluralin, Hitralin, iIsopropalin, Benefin, EPTC, Paraguat,
Cycloate and Diphenamld (Katan & Eshel, 1973; Altman & Campbell,
(1977). Lakshmanan and Nair (1980) also reported that 2,4 D
did not inhibit the growth of R. solani but increased the

number and size of sclerotia.

Several chemicéls have been found affective in
'reﬁucihg the incidence and intensity of sheath blight
disease of rice. A bfief reviéw of the literature on the
effectiveness of tﬁe chemicals used in the present study
are presented here. Rdy (1981) found that spraving with
Captafol and Guazatine was less effective in redueing the
incidence of sheath blicht than other chemicals. The
efficlency of Bavistin in reducing tiller infection of
sheath blight has been reported by Bhakthavalsalam et al.
(1977} . The; also found that Benlate was effective but
Captan was ineffective. Xannaiyan and Prasad (1979) stated
that Bavistin, Kitazin, Hinosan, Benlate, Demosan and
Thiabendazole gave significant disease control against
sheath blight. Dev (1980) recommended Carbendazim as the
best foliage fungicide against R. golani. Roy (1981)
stated that sheath blight lincidence on rice in pots was

reduced by sprays of Carbendazim and Sdiphonphos.



Carboxin which has been generally recommendsd against
Basidiomycetes has been tried under Kerala condit¥ons against
sheath blight. ahendra Prabhath (1971) obhscrved good
correlation between results obtained in vitro and pot culture

evaluation of fungicides against Cortlcium sasakii and

reported that vitavax was suﬁérior over all other fungicides
in controlling the disease and increasing the yields.

Jagan tohan (1977) found that the disease can be’ controlled
by applving higher levals of potash followed by spraying
vita§ax. Lakshmanan et al. {1980) observed effcctive control
of sheath blight under field conditions with Vitavax, this
has been coﬂfirmed by further trials conducted subsecuently
by Gokulapalan (1951). Gakulapalan (1981) also cbserved
that application of Vitavax + Carbofuran significantly
reducad the sheath blight inténsity and it also reduced the
rice rcot nematode infestation and increased the yield. The
superiority of Hinosan over other fungicides in reducing

the intensity, per cent hill infecticon and rate of spread
of the‘disease was confirmed by several workers (lMahendra
Prabhath, 1971; Yamaguchi, 1974; Mathal, 1975). From IRRI
Philippines, Hinosan, Benlate, BAS 3050 etc., were reported
to be effective against sheath blight (Ancn., 1973). Umeda
(1973) recommended the use of Hinosan (0 ethyl s-s diphenyl-
dithiophosphate) in controlliing the sheath blight disease

of rice. aAccording to Radhakrishnan (1975) Hinosgan was
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_was superior to mureofungin in controlling the sheath
blight of rice. Jaganathan and Rannaiyaﬂ (1976) found
that three sprays at ten days interﬁal witﬁ Rinosan,
Kitazin, Cuman L or Bavistin provided acod protcctionz
against sheath blight. Lakshmanan (1979) reported that
Hinosan was effective in réducing the disease intensity
and per cent hill infection. Gokulapalan (1981) also
observed that Hinosan was effective but ranked third in

efficiency in controlling the sheath blight pathogen.

Hartzfield (1957) £ound that Terrachlor dust, WP
~and E ¢ were effective agalnst sclerotia forming fungi,
sinclair (1957) observed.that PCNB plus Captan was pro-

mising for the control of Rhizoctonia selanl. In glass house

tests pentachloronitrobenzenz effectively controlled the
sheath blight fungus in soil even 35 days after applicétion
{Souzafilho, 1979). Dev (1980Q) recomacnded Thiram +
pdiphenphos followed by FCHB + Ediphenphos as the best
control for R. solani. Ohtsuki and Fujinani (1982) reported
that Rizolex (tolclofos-methyl) is more effective than PCNB
in contrelling a number of soll borne diseases including

those caused by R.golani.

Hashioka (1952) stated that spraying in the field
with Dithane z-78 {(zinc ethylene bisdithioccarbamate) or

Bordeaux mixture or Uspulun (Chlorophenocl mercury) at
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0,5 per cent 4id not control Hypochnus (Corticium) sasakii.

According to Hashioka and 5aito (1953) zineb + Phygon (2,3
dichloropara - naptho quinone) was intermediate in efficiemn
while Cu dust and Cu 50, were almost in effective even at

maximum concentrations tested.

@here are reports on the efficacy of certaln in—
sectlcides also on diseases caused by R. golani. Manila
and Lapis (1977) reported that there were differences in
fhe responses of the varieties to sheath blight, rice
blast and bacterial leat bligﬁt after application of‘two

herbicides and two insecticides cne of which is Monocrotophos.

Tisserat et al. (1977) reported that addition of
Aldicarb to soil infected with R. solani significantly
increased damping off of sugarbeet seedlings in glass
house. Ruppel and Hecker (1982) stated that Aldicarb and
Phorate applicd as side drassing increased severity of
Rhizoctonia root rot in gugar beet. <Carbofuran too in-

creased root rot caused by Re. goleni to a certaln extent.

Most of the herbicldes épplied to scil at the
‘recommﬁndéd doges will dlsappear in less than 12 months
and SO no brolonged effect is expected from herbicidal
application. However, in the case of organisms which

develop special survival structures such as sclerotia or
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in controlling the incidence and intensity of sheath blight
(Anon., 1986). Inderawati and Heitefuss (1977) tested

seven herbicides against Hypochéﬁé (Corticium) sasgakii,

Pyricularia oryzae Cav. and Xanthonmas orvzae (Dowson)

Uyeda and Ishlyama, both in vitro and in vivo. Propanil
10 ug/ml was found effective in reducing discase intensity
when applied one day before lnoculation. The effect of
Simetryns and mifrofen on disease severity was stronger
than‘expected'which may be due to their =ffect on host
plant rather than on the pathogen directly. FPCP used

for weed control in rice fields has been found-useful in
controlliﬁg sheath blight as side cffect (Ono & Iwata,
1961; Takatsu & Nishimura, 1962; Inoue and Uchino, 1963;

Endo E'E _a_l_-t 1965) .

Kurodani et al. {1959) found that the pathogenicity

of Hypochnus (Corticium) sasakil on rice was increased by

spraying with 2,4 D which also increased the size and
number of spots formed on plants. Manila and Lapis (1977)
£rom Philippines reéortea that sheath blight was not
affected by the trestments 2,4 D, MCPA and Monocrotophos

while it reduced severity of bacterial blight.

Mahendra Prabhath (1971) found good correlation

between the results obtained in in vitro studies and pot



culture evaluation of fungicides against Corticium sasakil

and reported that Vitavax was superior over all other
fungicides in controlling the digease and increasing the
yields. Benlate was superioxr over Hinosan and captan in
reducing the intensity of disease and thereby increasing
the yield. (Muneera, 1973). Varma and Menon (1977)
reported that though Hinosan was not as effective as Ritazin
granuleéxand aurecfungin Sole. in reducing the discase
intensity it was significantly superior to all other fungle
cldes tested except Kitazin granules in enhancing the
yield. Lakshmanan ‘1979) found that Hinosan lncreased the
yield even though it was not as effective as Vitavax in
controlling the disease. Dev and Satyarajan (1980) re-
ported that Bavistin as foliar spray was the best in
reducing the sheath blight disease but increase in yield
was not ;egfstered. Gokulapalan (1981) found that the
vield of rice wag increased by the application of Vitavax
and Carbofuran. Lee and Coutney (1981) £fcund that smong
the three fungicides testéd against the sheath blight
disease, Duter (Fentin hydroxide) performed best in ine
creasing yiélds. roy (1981) observed increased grain
yield in all cases in which Carbendazim and Ediphenphos

and Guazatine and Captafol were sprayed.
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ﬂxpefiments at Internétionnl Rice Research Institute
revealed thét Sentazone at 1.5‘kg ai/ha gave the highest
yield in low land rice (Anon, 1976 b), Sridhar et al. (1976)
tried several herbicldes.in rice in which Benthlocarb treated
plots recorded better weed control and least phytotoxicity
and maximum yield. Grain yield was less in treatments with
Nitrofen 1.75 kg ai/ha and Bentazon 1.5 kg ai/ha than that
of the control (Lakshmi, 1984)., Stam F.34 1.6 - 4 Kg/ha
in direct sown rice gave the highest yield (Singh & Singh,
1970) . Kaushik and Mani (1980) reported that ﬁtopanil at
2 kg/ha was the most efficient herbicide in ;ncreasing

grain production of rice.

In nedern agriculture, millions of hectares of soils
are annually treated with millions of kilograms of pesticides.
The activity of these pesticldes is not only restricted to
the target organisms but extends to the non-target organlsms

as well. However, different chemicals vary in this aspect.

i

Agnihetri (31971) stated that the population of

rRhizoctonia and gytﬂbm sppe was killed by the application

of Captan while the growth of saprophytic species of

Pénicillium; Trichoderma and Fusarium increased. Bacteria

increased by the 7th day and subsequently deg¢lined to normal
by the 35th, wainwright and Sowden (1977) foun@_that the



proportion of fungi and bacterla were selcctively increased

by treatment with Captan, Benomyl and Thiram.

Carbendazim 18 described as a systemic fungicide

controlling a wide range of pathogens (worthing, 1979).

Pot culture experiments conducted by Kannaiyan and
Prasad (1979) revealed that Kitazin, Hinosan, Benlate,
Vitavax and Bavistin stimulated growth of bacteria and
actinomycetes while they drastically reduced fungal

pepulation.

Application of Zenomyl in the £ield had no effect
on the gross microbial populations of soil (Peeples, 1374;
Midha & Nandwana, 1974). Jain and sehgal (1980) zeported
that among the six compounds tested, Benomyl had no‘
effect on the 17 soil fungi assayed. Fusarium and Vertlie'
cillium components of the soll population werc reduced in
the prescnce of Benomyl as reported by Torstensson and
Wessen (1984). Farley and Lockwood (1968) reported that
Oguintozene at 1 ppm reduced actinomyceté,by 65 per cent
but fungi were un affected. AL 25 %o 260 ppm bacteria
were unaffected while actinomycetes were reduced hy 99

per cent.



Some insecticides selectively inhibit the population.

of sensitive groups of organisms while others rapidly

£111 up the vacuum caused by them (Agnihotri et al., 19815.
in generai lower dosages of Carbamate and Orxganophosphorus
insecticides enhance the actinomycete population. Stimue
latary effects on actinomycetes have been observed with
insecticides like Temik, Phorate, Carbofuran Disulfoton,
Malathibn, Diazinon etc. (Sethunathan & MacRae, 1969;
Swaminathan & Sullia, 1969; Mathur et al., 1976; Kandaswemy
¢t al., 1975)., The inhibitory effect of insecticides on
80il bacteria is usually temporary because thesc are able

to degrade and/or metabolize them.

Roy et al. (1975) stated that treatments of rice soil
microflora with Diazinon, Carbofuran and Endosulfan drasti-
cally reduced bacteria and actinomycete population while
Carbofuran and Endosulfan treatments alone reduced fungal
population drastically. Tu and Miles (1976) reported that

growth of species of Bacillus, Pseudomonas and Streptomyces

was inhibited by several chilorinated hydrocarbons and
organoghospﬁorus insccticides. Studies on the effgct of
Carbofuran and Dyfonate in soils in vhich onlong and

lettuce were grown revealed thot the differences in the size

of microbial population by Dyfonate was marginal, ambivalent
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and transient. Carbofuran applications resulted in about '
100 to 300 per cent increases in bacterial and actinomycete

population (Mathur et al., 1976)

No deliterious effect was found on the fungal and
actinomycete population of rice field by the addition of
Carbofuran, Diazinon, Cytrolane, Carbaryl + lindane,
mulnalphos and Dursban. But the bacterial population
underwent a significant fall due to the insecticide
application (Purushothaman et al., 1976). Kandaswany et al.
(1975) stated that Carbofuran at 10 ppm inhibited the .
bacterial, actinomycete and fungal population. Chellish
(1972) reported that Phorate at 10 kg/ha had no influence
on total population of bacteria, fungl or actinomycetes

in scoil but increased the Azotobacter and Clostri&ium

~population.; At highef doses of 20 kg /ha it was toxic to‘
fungi with no significant effect on bacteria, actinomycetes
or rhizobium population. Satpathy (1974) found that phorate
when applisd at 2 kg ai/ha displayed moderate antifungal
action and it was less toxic to soll bacteria than fungi.
Murthy gt al. (1976) suggested that Thimet had a depressing
effect on the soil and rhizosphere fungal populations of
Okra. The Arotobacter population of the soil and rhizosphere

were inhibited during the first 3 days of application.
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The total number of bacterlia decreased on 3rd day of
application énd remained static. Jain and Sehgal (1980)
reported that Thimet reduced the growth of all soil fungl
and Carbofuran increased the growth of fungl in the soil.
.Fusarium and Rhizopus spp. were not affected by any of the
soil pesticides used for the study, namely Thimet, Carkoe

furan, Dasanit, Disystox, Solvirex, Benomyl etc,

Malathlon too has en inhibitory effect on soil

bacteria (Swaminathan & Sullia, 1969).

Obliswamy et a2l. (1976) while studying the effect
of s0il treatment of groundnut with Fensulfothion, Ouinalphos
and Disulfoton found that these chemicals at 2.0 kg toxi-

cant/ha increased the population of bacteria, actinomycetes

and Azotobacter and reduced that of fungl.

Mieroorganisms like the higher plants respond in
very different ways tc herblcides, Changes in microflora
may be f£rom direct or indirect action of the herbicides,
but there is eventually a return to normsle It has baen
suggésted that normal rates of application of wmost hoerbl-
cides have no pronounced or adverse effect on at least as
far as the‘total‘populations are concerned (iiolien, 1961;
Audus, 1964). Lakshmi (1984) reported that fungal and

bacterial colenies were maximum in Bentazone treated soil



and also there was a high population of actinomycetes.
Butachlor, Propanil, Fluchloralin, 2,4D Scodium salt and
Benthiocarb did not influence fungal population. IBut
there was an increase in'bacterial population due to
these herbicldes except Fluchloralin and there was not
much variation in actinomycetes population due to efifects

of the above herbicides.

Mosca gt al. (igéﬂ) reéported that most of the
.soil fungl were inhibited by the action of pra-emergs
herbicides, namely Herbitox, Legﬁmin and Lepta.
Tang et al, ;1979) reported an increase in fqngal.
bagterial éﬁé actinomycetes population in soil by treat-
ment with Trifluralin. .In fluchloralin treated plots;
soil populations of bacterlas and actincmycetes ware least.
Nitrofen inﬂibited all the 3 grouvps of micrecoganisms
while P@ndimethalin inhibited scll fungl but actinomyccles
were found to be on the increase (Lakshmi, 1984),
Mohammed (1984) observed that spraying the soil with the
herbicide alachlor and Fluchloralin had a stimulatory

effect on the fungal populations, especially Asperalllus

and Curvularia and a fungistatic effect on Fugaria.

Deshpande gg éi. {1984) found that treatment with

2,4D resulted in no significant variation in the fungal



population of treated soil but a decrease was seen in the

rhizosphere of groundnut plants raised in treated plots.

there are several reports on the presence of
microorganisms in soll antagonistic to plant péthogenic
fungl. (¥eindling, 1932; 1934; Jaarsveld, 1942; Sanford,
1952), Tt is well known thaﬁ most plant root parasites
will causce greater iqjury in a soil void of competing
organisms than in a normal soil where the parasite much
grawn in association with numerous saprophytic soii
organisms, So0il populations of specific organisms exert
a greater antagonistic or competitive action against root

parasites than others (Garret:i, 1956).

There are numerous reports of fungal antagonism
against R. golani. Cupta et al. (1985) demonstrated the

antagonistic nature of six isolates of aAgpergillus

fumigatus Fres. A. luchensis Inul. A. niger ctc., to the
rice sheath blight pathogen.

tyelt and Moore (1954) found that Chaetomium alobosum

Kunzeand Schm C. cochlioides Palliser and an unidentifiable

Chastsmism_SBR. were antagonistic to various fungi including

ghizoctonia sp. The effect was more pronounced at low and

moderate than at high temperatures. Sezgin et al. (1982)

also reported that a species of Chaetomium was antagonistic

to R. solani.
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rood (1951) reported the antagonistic nature of a
mumber of bacteria, actinomycetes and fungl in pure culture

against Rhizoetonia. 7The antagonlstic nature of Fusarium

moniliforme and F. gulmorum Sacc. have been reported by

Chand and Logan (1984). Different species of Penicililum

exhibited antagonistic activities against Rhizoctonia,

Penicillium clavariaforme Bain and p. patulum have been

reported by wood (1951). Chu and wu (1981) stated that

therc are five species of Penigillium which could coll

around the hyphae of R. Solanl thereby exhlbiting antas-

gonlsm against the fungus. Penleillium cyelopium westling

and £. nigricans (2ain) Thom. too were antagonistic as
reported by Chand and Logan (1984). Gupta st al. (1985}

demonstrated that penicillium oxalicum was antagonistic

to the rice sheath blight pathogen. Trichoderma viride
Pers. ©xe S.Fe Gray is a well known antagonistic species

known to exert an sntagonistic influence on Phytophthora,

Pythium, Armiliaria, Rhizoctonia and other parasitic forums.

(carrett, 19563 Weindling, 1938)., Tisdale (1948) reported

that in laboratory tests a number of isclates of Trichoderma

from blueberry boxwcod and Camellia grew over Rhizoctonia

isolated from vegetable seedlings affected by damping Off
and appeared to be weakly parasitic on them. Dennis and

webster (1971) recorded foective inhibition of mycelial
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growth and vacucolation of hyphae of Rhizoctonla solani by

isolates of differant species of Trichgderms, Ferrera -

Cerrato {(1976) demonstrated that Trichoderma viride

parasitized 14 of 16 strains including Rhigoctonia soland

and concluded that glucose and yeast extract at 10 g and

5'9/1 strongly stimulated the parasitism. Trichoderma

viride prevented the growth of Corticium sasakii on malze

meal sand mediwa and germination of sclerotia was completely
inhibited when passcd through a culture of T.viride with
luxuriant growth (Roy, 1977). In vitro studies conducted

' that ‘T. pseudokoningii Rifal and T. harzlanum could para-

sitize R. solani. Chu and wu (1981} stated that the hyphae

of 10 isolates of Trichoderma pseudogkoningii, three of .

longibrachatum one of T. hamzotum (Bonord) Bain two of I.

harrianum and one unknown isolate could coll around the
hyphae of R. golani. Bell gt al. (1982) compared in vitro
the interaction between seven 1solates of T. harzianum and
several pathogenic fungi and noted one between T. harzianum
and Re solani to be the most evident, Antagonistic cffect
of scil micrxoorganisms on rice sheath blight pathogen was
studied by kosales and Mew (1982}. The growth of the

pathogen ceased after contact with Trichoderma spp. which

eventually covered the whole plate. Sycheviand Shaposhnik

(1982) reported that T. viride inhibited the growth of



Rhizoctonia solaml and other fungi. D'Ercole gt al. (1983)
demonstrated in vitro the antagonism of seven isolates of

Prichoderma viride, three of L. harzianum and one of

' Myrothecium sp. towards R. soland, Fusarium moniliforme,

R. fragarige Hussain and Mckeen Pythium ultimum Trow. and

Verticillium dahliae Xlebahn. among the bacteria, the most

striking antagonistic effects were shown by Bacillus subtllis

(threnberg) Cohn. B. brevis, B. dendroldes, B._ anthracoides,

B. megatherium, Pscudomonas fluorescens and P. geruginosa

(good, 1951). In an experiment conducted at IRRI, Phillippincs,
the antagonistic action of many bacterial isolates differing

in colony characters obtained from the irrigation water of

rice fields and their antagonism on the Sclerotia of R. solani
were studied. vMany isclates especially those from sclerotia
exhibitedlantagonism to the pathogen (aAnomn., 1978). HMeshram

and Jager (1983) reported the antagonism of Azotobacter

chroococcum Beljerinck. isolatesto Rhizoctonia soland.

They found that the degree of antagonism exhibited varied

strongly among the isolates and was temperature dcpendents

A number of Streptomyces Spp. were also reported to

be antagonistic to Rhizoctonla solani. Tahvonen (1982)

reported that a Streptomyces spp. isolated from peat

effectively inhiibited the growth of R.solani on PDA.
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rRothrock and Gettlieb (1984} found that the population of

R« sclani was inhibitoed by Geldanamycin, an antibilotic

producad by Streptomyces hygroscoplcus on nutrient media.

A pumbar of fungl, bacteria and actinomycetos are
highly antagonistic to R. sélani and can be useé for the
control of diseases caused by R. solani (uwood, 1951),
Boosalis'(1956)‘re§orted the parasitization of R. golani

in unsterilized pea field by Renicillium vermiculatum Dong.

Shukla and Dwivedi (1979) reported the antagonistic

action of 2spergillus spp. against R. solani. MNeweigy gt al.

(1981) stated that two species of Aspergillus and three of

Trichoderma were most effective against gome pathogens

attacking the faba bean cultivars, nsmely Fusarium solzni,

Rhizoctonia solanl and Scelerotlium rolfsil. Vernkatasubbalah

and Safeculla (1984) demonstrated that under glass house

and field conditions ssed trestment with Aspergillus niger

reduced the incidence of collar ot of coffee geadlings,

Endo et al. (1973) reported the reduced incidence

of Corticlum sasakii, the causal agent of sheath blight

of rice plant by Neurospora crassa .hear and Dodge.

Trichoderma viride is highly antagonistic to Re.zolani

and several workers have used the same as a biocontrol agent
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against several diseases caused by R. golani. sStudies at

ueen's University, Belfast revealed that IZrichoderma

harzianwa when grown on a suitable organic substrate could

suppress the pathegen, Rhi:octonia soland causing seed decay

and damping off of mustard (aAkhtar, 1969). DBoth in vitro
and in vivo studies conducted by Sadowski (1976) revealed

that Trichoderma viride and Penicillium glaucum inhibited

the development of the pathogen R. golani on soils rich in
hunus. HMall (1975) observed a reduced infection of

Phaseclus lunatus when T. viride was either added to soil

or inocculated into seedling prior to inoculation with
Re golani. “he antagonist could mot inhibit disease
development cnce infection has taken place. Ghet and Baker

(1981) suggested parasitism by Trichoderma viride followed

by lysis rather than the productiocn of antibiotics during

the attack on Rhizoctonia solani., T. hamatum controlled

rcot rot of pza or raddish in soil infested with Pythium sp.

or Rhizcctonia.solarﬁ.

Igbal gt al. (1978) reported that young and mature
crop of cat, sorghum, barley, wheat, maize and rice are
infected with vesicular arbuscular mycorrhiza, Endogone
opp. under field condition in Pakistan. Chaubal gt al. (1982)

observed viesicular arbuscular mycorrhizal asscciations in
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plants growing on two of the f£ive ponds and ih the
marshs All the endophytes isolated could establish
mycorrhizal associations in pot cultures. Gangopadhyay
and Das (1982) reported infection of rice rooits by
Endogone sppe which in turn enhanced grain yield.
Gangopadhyay and Das (1984) also reported that

Clomus mosseas (ﬁndoqdne) infected rice roots and

increased Phosphorus uptake in rice roots than

shoots at seedling stage.



MATERIALS AND METHODS



MATERIALS AND METHODS

1. Izolation of the Pathogen.

Rhizoctonia solanl (Xuhn) causing sheath blight of

rice was isolated from naturally infected rice plants
collected from the paddy £ields attached to the Instructional
Farm, College of agriculture, Vellayani, Kerala State. For
isolation of the pathogen, portions of the sheath showing
fresh typical symptoms of sheath blight were cut into small
bits, surface sterilized with 0.1 per cent mercuric chloride
solution for two minutes and washed in repeated changes of
sterile water. These bits vere then planted over potato
dextrose agar (PDa) poured in sterile petrl dishes and
incubated under laboratory conditions (28 i 2°C). after
twenty four hours of incubation the fungal growth was
transferred to PDA slants. The isclate was purifled by
repeated hyphal tip pléting and the organism was maintained
on PDA by periodical subculturing. The identity of the
organism was established by studying thelir morphological

characters.

the pathogenicity of the isolate thus obtained was
proved following Koch's postulates. Rice plants of the

variety Jyothi were raised in earthen pots and artificielly



inoculated by placing two sclerotia in between the sheath of
the rice plants and placing a wad of moist cotton wool over
it. A high percentage of relative humidity was provided by
covering the incculated plants for 48 hours with wetted
polythenz bag. The fungus was reisolated from artificially
inoculated rice plants as described earlier and maintained
on PDA slants after purification by repeated hyphal tip
isolation method. This pure culture of the fungus was

utilized throughout the study,.

2. Survival of Rhizoctonla selani.

The ability of the organism to survive by means of
sclerotia as well as on infected plant debris was studied
following standard procedure. Three different types of
soils, viz., sandy soil, clayey soil and loamy soll were

taken separately in pots.

5cler6tia of the organism were produced in malze
meal sand mediume. Ten sclerotia of uniform size and age
were taken in small muslin bags and ten to £ifteen such
lots were bu;ied in each of the pots containing the
different éoils. The sclerotia were taken out at intervals
of thirty Qays and tested for their viability after surface
sterilization with mercuric chloride solution (0.1%) by
" placing aseptically on PDA in petri dishegs. The viability

was tested by counting the number of sclerotia that germinated.
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‘20 deternine the survival of the orxganiom on

" infecked plant debgls, bits of leaf sheath of uniform
eiza were steri].j.zeﬁ in conleal flaska and imculatec‘i
with aeler:otm oﬁ the funguss, The Anfected pleces af
leaf sheath wcsre then kept in wire meshes and buried .
'in pots conteining the different types of soil. The
bits ware taﬁzén out at every thirty day interval and
the viability of the aclerotia tested by placing them
aseptically on PDA in petri ﬂiaﬁea. |

3 Effect of common plant protcotion chamicals on

rRhizoctonia solémia
I e e —

The following commonly recommended plant protection
chemicals £or vica cultivation in this state weris- used £or
the study (Anon., 1982),.

A Pungic’idcss

. Serdal Comnen name/ Chenical hHome Dosage '
NOw Trade pame . |
1 Captefol/Foltag Hel{1,1,2,2 tetra 145 ko/ha

chlorcethyl thio)
- =4 eyclo hexane
«l¢«2« dicarboximide)

2 carhan&azzm/ : HMethyl banaimidasel S 250 g/ha
Bavistin 2 - yl carbamate
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Carboxin/vitavax

Ediphenphos/tiinosan
IBp/Kitazin
Mancoseh/Dithane M=-45

Quintozenc/Brassicol

siram/Cuman

B Ingsecticides

carbaryl/sevin

carbaryl - Lindans/
Sevidol

carbofuran/ruradan

Dinethoate/Ragox

38

5, 6 Alhydro = 2 - 500 g/ha
methyl « 1, 4 oxathiin
- 3 = carboxanilide

0 othyl 5, 8 -~ diphenyl 500 mi/ha
phos phorodithloate

00 - ai isopropyl - & 500 mi/ha
benzyl thilophosphokte

zine ions and manganese 2 kg/ha
ethylens bis dlthiccarbamate

Pentachloronitro benzene 40 kg/ha

Zzine @imethyl dithio 2 kg/ha
carbamate

1 - taphthyl = ¥ methyl 2.5 kg/ha
carbamate '

1 - Haphthyl = ¥ -~ methyl 20 kg/ﬁa
Carbamate + a isomer of
HoH '

2, 3=-Di hydro 2,241 245 kgha
mathyl » 7 bensofuranyl
methyl cerbamate

0 0 &i moathyl Se- methyl 2.5 ko/ha
carbamoyl methyl phosphoro
dithioate



5, Penitrothion/Folithiion ©, O = @i methyl Centtro 1000 ml/ha
m~ tolyl phesphorothloate

€. Fenthion/Lebaycid Oy Cedimethyl O-d-methyl 500 misha
' thio: =m=tolyl pliosphoro

thioate '

7. Formothlon/anthic S {tleformyl ~ H ~ methyl 1609 ml/ha
carbamoyl ~ methyl O, O «
alimethyl

8. Hexachlorocyclio 1,2, 3,4, 5,6 hexachloro 265 kg/ha

hexane/HCH eyclohexane

9, HMercaptothlon/Cythion S-i,2-bis (ethoxy=carbonyl) 3000 wi/ba
thyl 0,0~di mathyl phos

phorodithioate
10. #ethylparathion/ 0,0 =~ dimethyl 0,4 nitro 500 ml/ha
Hetacld phenyi thiophogphate
il, Monocroto phos/ Dimethyl (2). = 1~ methyl - 600 ml/ho
tHhyvacron » 2-methyl carbomoyl vinyl
phasphate
12¢  phorate/thlmst D, I~diethyl S-(ethyl thlo 12.5 kg/ha

methyl) phogphoro dithiocte

c Harbicidea

i, Bentazono/Basagran 3 ico propyl = (1H) ~ binzo - 1.5 kgai/h
2s 1, 3 = thiadazgln - 4 one
2y 2=dloxide
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Se

8.

Benthiccarb/satuen
Butachlox/Delehlor

rluchloralin/sasalin

titrofen/Tok 825

Pendimethalin/stomp

propanll/Stam Fa.34

s5odiun gsalt
of 2,4D(Fernorone)

39

Sed-chlozo benzyl 1.7% Xgol/hi
diethyl thilccarhamate

Nebutoxymethyls & chioro 200 kgal/ha
25 adiothyl acetanitide

ne{2~chloroethyl) trifiucros2
G-dinitxo ~ Hepropyl - p 700 ¢ ai/ha
toluidine

2, 4~dichlorophenyl 4 1:25 kg ai/h
nitrophenyl other ‘

Ne(1w8thyl propylle=3,4 =  1a25 kg ai/h
dimethyl =2,6-dinltro
bazenamina

3w4t~ dichloropropionani~ 1475 kgai/ha

tide

2,4 dichloro phencxyacetic 1.00 kgai/ha

‘acid



3a. Bffect of the plant protection chemicals on the survival

of the organism in soil.

A pot culture experiment was laid out with all the

twenty eight plart protection chemicals listed above

{at €ield dosaga level) and the followling ten combinations

the
to evaluate the effect of application of chﬂmicals on

the aurvival of R. solani in soil and for enumerating the

number of viable propagules in soll.

The cqmbinations were

1.
24
3.

e
Se
G

e
Be
9.
10,

Ca;baryl *
Carboxin +
Carboxin +

Ediphenphos
Ediphenphos

Ediphenphos

2,4=D Sodium

g,ﬁ-m Sodium

Monocrotophos
Carbaryl

Monocxo tophos

+ Carbaryl
+ Momnocrotophos

+ Carboxin

salt + Carbkbaryl
salt ++ Carboxin
salt + Zdiphenphos

salt + Monocrotophos

Deaign : CuRalla Ccomf)'e&e‘lj QQHC{OMLéed DC’S
Variety : Jyothi
Treatments : 40

Replications 1 3
Total no. of pots : 120
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The pots of size 22 x 26 om were £illled with 10 kg of
clayey soil each, collected from the paddy fields of
the Instructional Farm of the College of Agriculture,
Vellayani. 1In these pots the fertilizers were afided
aceording Eo the Package of Practices Recommendations

for rice (Anon., 1982),.

Twenty day old secedlings were transplanted into
the pots at the rate of three secedlings per clump after
pud%}ng the soil thoroughly. Three wecks later the seed-
lings were incculated with three sclerotia each on the
leaf sheath and base as described earlier. Inoculated
plants were maintained for symptom development. The
infection was scored for sheath blight intensity based
6n the standard evaluation system for rice diseases
doscribed elsewhere in this worke. A week later the plants
were sprayed with the plant protection chemicals except
Phorate and Carbofuran which were applied to the soil on
the 25th day of transplanting. PCHNB too was'applied.to
the soil aslwell as gprayed on the plant. Soon after the
harvest the number of viable propagules in the acil

samples warc assessed by the following procedure.



One gram of soll from each treatment was taken in
250 ml Brlemmeyer flask containing 100 ml of sterile water.
The contents of the flask were shaken well by kKeeping in a
shaker for 20 minutes. One ml of this scil solution was
transferred using a sterile pipette.into a test tube cone
taining 9 ml sterile water so that the dilution becomes 153.
This was again shaken well and 6ne ml of this was transferred
into anocther test tube containing 9 ml gterile water so as
to bring the dilution to 154. From this one ml was pipetted
and ﬁoured into petrl plates and the selective medlia for
R. golani (Ko & Hora, 1971) was a&@ed. The poured petrd
plates were incubated completely under. darkness. The number
of viabile propagules-were enumerated by counting the number
of vhite colonies of R. solani which appeared in the adish

on the third and fourth day of inoculation.

3b. In vitro effect of plant protection chemicals on

rRhizoctonlia solani.

‘The isolate of Rhizoctonia solani causing sheath

blight of rice was used for this study. <The effect of
fungicides, insecticldes and herblcides commonly recommended
for rice as listed above were used in this study. The
poisoned food toechnique of Zentmyer (1955) was employed

for the same.
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Five concentrations of each of the élant protection |
chemicals were used viz., 100, 250, 500, 750 and 1000 ppm.
in case of chemicals which showed complete inhibition even
at 100 ppm, still lower concentrations viz., 25, 50 and 75 ppm

wers tried,

Stock‘solutions of each of these ghemicals were Lirst
prepared. From these the required quantity was added to
45 ml sterilized molten Potato dextrose agar medium, mixed
well and poured into sterile petri plates at the rate of
15 ml per dish, Mycelial discs of 10 mm dlameter were cut
ouﬁ from actively growing culture of the fungus, placed in
the centre of each petri dish containing the poisoned medium.
The petrl dishes were incubated at room temperature. The
colony diameter was measured on the third day when the
growth in the controls covered the petrl dish. The per-
centage inhibition was calculated by the following formulao.

C - T

= X 100

Per:cent inhibition of growth =

where ¢ = colony diameter in control
T = colony diameter in treatment

3c. In vivo effect of the plant protection chemicals on

sheathl blight incidence and intensity.

A pot culture experiment was lald out at the College

of Aariculture, Vellayani to study the effect of all the
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twenty eight plant protection chemicals listed above and
ten combinations of these on the incidence and intensity

of sheath blight of rice.

pesign 1 Curens(Completely Ramclsnised Desc
Variety :  Jyothi

Treatmants t 40

replications s 3

Total no. oFf pots ¢ 120

The pots of size 22 X 26 cm were f£illed with clayey
soil of 10 kg cach from the paddy Fields. Twenty day old
seedlings were transplanted into the pots at the rats of
three seedlings per clump. Three wecks later the seedlings .
were inoculated with sclerotla in the leaf sheath. One ueek
later the plants were sprayed with plant protection chemlcals
except Phbrgte and Carbofuran which were applied to the soil
on the 25th day of transplanﬁing. PCNB was also applied to
the soil. On the 60th day the fungicldes were sprayed again.
Finally the cbservations on the incidence and intensliy
were recorded two weeks before the harvest. Disease inci-
dence was estimated by observing all the hills and notlng
the percen?age infection. The intengity of dlseage was
assessed b§ acoring all the infectcd hills based on the

Standard Eﬁéluation 5ystem for Rice Discase (Anon., 1976a).
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Deseription
Grades

1 Lesions limited to lower 25 per cent of leaf sheath

3 Lezions present on lower 50 per cent of the leaf
sheath

5 Lesions present on more than 50 per cent of the
lcaf sheath r

7 Lesions present on more than 75 per cent O0f leaf
sheaths, severe infection on all
leaves

9 Lesions reaching top of tillers, severe infection on
all lesaves

Disease index was calculated based on the following

fommula.

Total numerical ratings x 100

Total numbheyr of hills x Maximum score
. abserved

The average grain yleld for each treatment was also

worked cout and recorded.

3d. Studies on the effect of plant protection chemlcals on

the soil microfloras.

Soii samples were collected at the time of harvest

uniformly from each of the treatment pot as detailed under 3a.



e
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The total count of fungl, bacteria and actinomycetes were
-estimated féllowing the procedure of serial dilution

plate technique (Johnson & Curl, 1972).

Ong ggam of soil from each of the treatment was
taken in 256 ml Erlenmeyer f£lask containing 100 ml of
sterile watér. The contents of the flasks were shaken
well in a shaker for 20 minutea.' Cre ml from this was
teken using'a sterile pipette and transforred into test

tubes containing 9 nl of sterile water in each so that

the £inel dilution became 1073, 10~%, 1075, 10~%, 10™7
and 102 respectively. In order to assess the number

of soil fungi, one ml f£rom the 10™% ailution was trans-
ferred into, starile petri plate and Rose bangal strepto-

myein agar ﬁas added.

For getexmining the bacterial colonies éne ml €rom
the 10"6 diiution wag pipetted and soil extract agar medium
was added.  Finally the actinomycetes population was assessed
from the 10%8 dilution and using Kuster's medium for deter=

mining the growth of the actinomycetes.

4, Studies on microorganisms antagonistic to Hhizoctonia

solanilon ﬁhe rhizosphere of rice.‘
|
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4a, Isolation and identification

Representative lsolates of fungi; bacterlia and
actinomycétes obtained from thé rhizosphere of rice were
purified and. maintained on PDA slants. Identity of these
isolates were confirmed by referring them to Commonwealth
Mycological Institute, Kew, Surrey, &ngland. The colony
interactions between R. solani and the non-target micro-
flora were studied in vitro by growiné the non-target
fungi individually with the pathogenic fungus on PDA in
sterile petric dishes. DBach pair of fungi was }noculateﬁ
three cm apart and five repllcates were get up per'combination.
Colony developmant was observed and assessment made of the
interactions between the organisms when the growth pattern
became stable. Interaction types were assigned according
to the method adopted by Purkayastha and Bhattacharja (1982) .

The interaction types were grouped into four categories,

A. Homogenous ~ free inter mingling of hyphae.
Be Over growth - R, sSo0lani over grown by test organisms.
C. Cessation of growth at line of contact.

D. Aversion: A clear zome of inhibition seen.

5. In vivo effect of antagonistic organisms on the intensity
p— e

|
cf sheath blight disease.

A grt culture experimant was laid out at the College
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of Agriculture, Vellayani, to assess the efifect of antagonistic
organisms on the sheath blight disease of rice. The detalls

’

of the experiment were as follows:

Dasign -~ F,E for factors A & B
Replications -3

Total no. of treatments - 7 x 3 %X 3

Factor A ‘ -~ Antagonlstic organisms

Factor B - Plant protection chemicols
Factor A

Ay = Penicilliun oxalicum

Av { ¥usarium solani

Ay = Chaetomium globogum

A3 - Agpergillus niger

A@ - Heurospora cragsa

Ag ~ Trichoderma viride

Ag = Control
Factor B

B | «~ Carbofuran
Bl - Carboxin

Bz - Control

The pots of size 22 x 26 cm were filled with soil
collected from the wet lands. The population of natural

antagonist%c organizsms already present in éhe soil was
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determined by soil dilution technique. The population of
fungl, bacteria and antinomycetés were recorded separately.
Fertilizers were added according to Package‘of Practices'
recommendations (Anon., 1982). The antagonistic organlsms
were grown on PDA in petri dishes. These were then multi~
plied by growing on sand maize meal and lncorporated into

the soil at the rate of 100 grams.

After a week when these organisms were well established,
the seedlings were transplanted into the pots. A week after
this the plants vere inoculated with R. sglani both on the
leaf sheath and base. On the twenty £ifth day of trans-
planting, Carbofuran was applied into the soil. The fungi-
cidal spray with Carboxin was given at the time of tillering.
The reaction of rice plants to symptom development was noted
by recordiné the intensity of sheaﬁh blight dlsecase as

described earlier.

5a., sffect of addition oi antagonistic organisms end appli-

cation of selected plant protection chemicals on chizo~

sphere mycroflora of rice.

A pot culture trial was conducted to study the effect
of addition of antagonistic organisms and application of few

of the selected biocides on the non-target mycoflora of rice.



Design

Replications

Variety

Treatmentss

= Completely Randomised

- 3

- Thriveni

Funqicides:

i. Mancozeb

2e

Ediphenphos

3. Carkboxin

Insegticides:
1. Garbary'l

24 Barbdfuran

Herbicides:

i.
2.
3.
Go
S5

control

Replications

Bantazong
Benthiocark
Propanil

Hitrofen

2,4D scdium salt

- Ho bilocides

-
Lad b

0.2 % spray
0.1 % spray

De2 % Spray

0.2 % spray
0.6 kg/ha soil application

4 1/ha soll appliéaﬁion

4 1/ ha soil application

5.7 1/ha soil applicatiocon

6 l/ha soil application

- 1.25 kg/ha scll application

The experimental pots were filled with we land soil.

The so0il my%oflora of these were determined prior to treat-

ments by the soil dilution plate technique. Twenty one day

old rice qeéélings ware transplanted at the rate of threc



seadlings per clunpe Two weeks after this, the plants were
incculated with uniform sizted sclerotia by kécping them
between the folds of the outer most sheath and covering

with moint cotton. A week after this o unifomn spray of

the gelected antagonistic organismsg was given. ©n the 25th
day of tramsplanting the herbicides and Carbofuran werc
applied to thc‘soil; A the active tillering stege the
rematining fungicides and Carbaryl were sprayed into the
plants, wo weeks before harvest the plants were uprocted
and thﬂ_rhiéaspheru mycoflora determined by the soil dilution

plate techniques

6« Studies ou the cccursence of mycorrhiza in paddy,

A pot culture experiment was laild out Lo study the
influence of plant protection chenleals on the mycorrhizal
assmciatioh§ on rice. 4he following goll treatmonts vere
used for the siudy. 7The detalls of the oxperimsd were

as followss

Treatmentsz’

0 - Carbofuran
T T - Fhorate

Ty - Carboxin
Ty - muintozenc

4 = Carbanda 2im



03

Ty - Conktrol
wo ~ . Mo inoculation with sclerotia
%y = ZInoculation with sclerotia of R.golani

£ - wWithout fertilizer

£, -~ ruith fertilizer
Treatments

Ll | o | LT 0
.ho w0 £ T3 W0 £

. 1 RS |
?0 w0 £ Ty whd €

i 0 ¥a7 ’ o
TD wi £ T3 wl £

. i . 0
TQ Wi £ T3 Wl £

[ % " g0 N 0
Tl wh £ T4 LO‘ £
T, w0 £ T, ®O £

1 '

T, w £ T, vl £l

wn 0 0
Tz w0 £ T wvD £
o 1 ol
T, wi £° Te W1 £
Tz il fl T5 wl f1
Desil..gn : CeReDe
Varlety s Jyothi
Treatments t 24
Rep}ications : 3
Total no. of pots & 72



The pots were filled with wet land soil.. In one
set the recommended dose of fertilizers was added according
to the Package of Practices Recommendations (Anén., 1982) .
another set was maintained without the addition of any
fortilizer. The ssedlings were inoculated with sclerotia
uniformly while the uninoculated plants served as control.
The chenicais Phorate and Carbofuran were applied into
the soil on the twenty flfth day of Lr&neplanh;no. Carboxin
and Carbendazim were sprayed into the plants guring the
tillering stage while Quintozine was applied o the soll
alone. The plants wéré 6bserVEd periodically for mycorrhizal
assoclation following the metheod of Philips and Hayman (1970j.
gight to ten freshly formed roots were teken from each pot.
The roots were cut into small bits of 1 tb 2 cm in lencth.
These bits were then transferrcd inte test tubes and boiled
for 1 to 2 hours after adding 10 per cent KOH. The xoot
samples were carefully taken out, rinsed thoroughly with
repsated changes of distlilled water, These treated bits
were then immersed in 2 per cent dilute hydrochloric acid
solution for 5 minutes, The acid solution was poured Ofi
and typan ﬁlue was added. Finally the tubes were decanted,
1actophen$l added, kept over night and root bits examined

under the wicroscoye.
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The composition of all the media, stains,
reagents etc., mehtioned zhove arc glven

in appendixe.

Unless otherwise stated routine laboratory
procaedures were followed for regular plant

pathological worke



RESULTS



RESULT

1. Isolation of the pathogen

Rhizoctonia solani kuhn was isolated and purified

from naturally infected rice plants collected from the .
paddy £ields attached to the Instructional Farm, of the
College of Agriculture. The ldentity of the organism
vas confirmgd‘by studying thelr morphological characters
and thelr pathogenicity established f£following Koch's

postulates.

2. Survival of Rhizoctonia solani

survival of the organism as sclerotia in soil and
in the infected plant debris in three different types of
soils, namely sandy, loamy and clayey were studied, The
periocdical observations on the germination of sclerotia
buried in different types of soll for varying intervals
are presentgd in Table 1. It can be seen from these data
that the sclerotia remained viable upto 210 days in all
the three types of solils. On the 240th day none of the

sclerotia from the clayey soil germinated. However,

germination;was completely lost on the 270th day. The sclerotia

retalned its viability much better than the organism in

the straw bits.
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Table 1. Viability of sclerotia of R. golani buried in

different types of soils.

seria  ipeervl of zipe of il
° in days Sandy Loamy Clayey
1 30 + + +
2 60 + + ‘ +
3 90 + + B2
4 120 + + +
5 150 + + +
6 180 + ks -
7 210 + * | +
8 240 + + -
9 270 - - -
+ Viable - HNot wviable

Tests on the viability of the organism on straw
bits ¢gave positive results only upto 180th day and
thereafter it declined (Table 2).
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Table 2. Survival of the organism R. solani on infected

sheath blts buried in @ifferent types of soils.

ko oo —— . ——

Interval of Type of soil

Siﬁial observation —-— - —— - et
in days Sandy Loamy Clayey
1 30 + + +
2 60 * + +
3 90 * + +
4 120 + + +
5 150 + + +
6 180 “+ + +
7 210 - - -

v - ot o -~ - v - e -

3. Bffect of common plant protection chemlcals on R. solani

A total number of twenty eight commonly recommended
plant protection chemicals in rice culture as listed under
Materials and Methods used for this study. This included
8 fungicides, 12 insecticides and 8 herbicides. The
effect of these biocides on the survival or R. solani
in soil and also their in wvitro and in vivo effect

of this organism were studied znd presented here,

3a, Effect on the survival of the organism 1an soll

‘the effect of various fungicides applied to rice
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for the control of sheath blight on the survival of

Re solani are tabulated in Table 3.

The minimum zrecovery of viable R. solani propagules
was from solls treated with Mancozeb; Quintozene and
Carboxin which were on par. Carbendazim and Kitasin
were least effective in reducing soll propagules but
they were significantly different from the control.
gdiphenphos, 7iram and Captafol were eqﬁally effective

ranking next to HManfozeb (Table 3).

Table 3. Lffect of fungleides applied on rice on the

survival of Re. solani in =oil.

- - - Y .o - - o ——-——

. : Viable propagules
°§§i§l fungicides of R. solani after

xt+1 trangformation

D S WD SPPIT L  D S Bt W DR G  G PeY SO G G s s Yo yps b g0 o S "

1 - Captafol 2.44
2 - Carbendazim 3.14
3 Carboxin i.41
4 ;Ediphenphes 1,98
5 Kitazin 2476
6 ' ' Mancozeb 1.24
7 Quintozene 1.28
8 ' Ziram 2.06
g Control 3.60

‘
I
an e’ . -~ - e

 CD = 0.5628
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The study on the effect of insecticides on soil
propagules showed that Carbaryl + Lindané ranked first
followed b Meﬁhyl parathion, Carbofuran, Phorate,
Monocrotoephos and Fenitrothion which were on par Carbafyl,
Malathion, bimethoate, Formothlon, Hexachlorooyclo-
hexane and Fenthion were egually effective and next
to Carbaryl'; Lindane and were significantly different
from the control. The least effective insecticide in

reducing the number of propagules was Fenthion (Table 4).

Table 4. ©Dffect of insecticides applied on rice on the

survival of Re solani in soll.

A (0 g £ St Sy . s € o= e -

viable propagules of

Si§:61 Ingecticides Re solani after x + 1
transformation

1 Carbaryl 2.64

2 Carbaryl + Lindane leGl

3 Carbofuran 1.63

4 Dimethoate 2.92

5 Fenitrothion 2.16

6 Fenthion 3.29

7 Formothion ' 3.11

8 Hexachlorocyclohexane 3.11

9 Malathion 2,76
10 Methylparathion 1.63

11 Monocrotophos ' 1.96

i2 Phorate 1.73

13

Control 3.60

i
!
1

CD = 0.5986



Among the herbicides tested Witrofen was the most
superior one with respect to maximum inhibition of soil

propagules, followed by Propanil which were on par

{Table 5). 2,4D sodiun salt, Bentaszone and Fluchloralin
were found equally effective next to Nitrofen and Propanil
and they were on par. Butachlor was found to bc on par
with #¥luchloralin but was significantly inferior to 2,4D
Sodium salt. It was also noticed that Benthiccarb and
Pendimethalin were equally effective as Butachlor but
significantly different f£rom contrel. Pendimethalin has

shown the minimum effecte.

Table 5. oSf£fect of herbicides applied on rice on the

survival of R. solani in soll,

a——

R Pon T e Sy W PO ey - - a—— - o oy - -——

Serial Viable propagules of

NG Herbicldes Re solan% after x + 1
| transformation
1 Bentazone 2644
2 Benthiocarb J.15
3 Butachlor 2:774
4 Fluchloralin 2.54
5 Nitrofen 1.28
6 Pendimethalin 3.16
7 Propanil 1.38
8 " Sodium salt of 2,4p 2.44
9 Control 3.60

L2 T - ——— - - b e i

CD = 0.4804




62

3b. In vitro effect of plant protection chemicals on

rRhizectonia solani

All the eight fungicides tested were found effective
in reducing the radizl growth of R. solanis Among-ﬁhg
various levels of the chemicals tried, namely 100 ppm to
1000 ppm for all fungicides except &diphenphos fér which
lower level; were tried, it was noticed that Ediphenphoé
at 100 and 250 ppm, Carbendazim at 750 and 1000 ppm,
carboxié at 750 and 1000 ppm, Kitazin at 500, 750 and
1000 ppm and also PCNB at the same levals were mqualiy
effective in checking the radial growth of the orxgznism.
Zixram, @aptafol and Mancozeb wera effective at 1000 ppm
and above oniy. these treatments were found statistically
on par (Table 6, Plates 1-8) ., Ediphenphos and Kitazin
were effective even at lower concentrations, nemely 75 ppm
for Ediphenphos and 100 ppm for Kitazin and these were
equally effective as Carboxin at 500 ppm, guintozene
250 ppm, ziram 750 ppm  and Ceptafol 1000 ppme These

- treatments were statistically different from the control.

Mancozeb and Carbendazim at 100 ppm were found to be
the least effective treatments to iphibit the mycelial growth
of the organism. But these vere also significantly different
frem that of the control. {uintozene, Ziram and Captafol each
at 100 ppm concentration were equally effective ag Carbendazim

500 ppm which were on par (Table 6).
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Table 6. In vitro effect of fungicides on the radial growth

of Re solani.

- v e S - oy o wwe s oy — - ——e

serial concen- Mean colony Per cent
No Fungicides tration diameter inhibition
in ppm {mm) over control

1 Captafol 100 38.16 52.30
250 26483 56446
500 24,33 $9.,59
750 20,33 74459
1000 . 10.33 87.09

‘ 1250 0 100
2 Carbendazim 100 61,33 23.34
250 54,17 32.29
500 36.33 54,59

750 0 100

1000 0 100
3 Carboxin 100 18.00 77450
250 15,00 81,25
500 12.00 85.00

750 0 100

1000 0 100
4 Ediphenphos 25 28,00 5. 00
50 18,00 7750
75 12.33 84,59

100 0 100

. 250 0 100
5 Kitazin 100 11.83 85,21
250 11.17 86,03

500 0 100

750 0 i00

1000 0 100
6 Mancozeb 100 61,50 23.13
250 40,00 50.00
500 28,00 65,00
750 15,00 ' 81.25

1000 0 100
7 Muintozene 100 28.17 64.79
250 12.33 84 .59

500 N 100

750 0 100

1000 0 100
8 Ziram 100 38,00 52,50
' 250 24,00 70,00
500 11.83 85,21
750 10.83 B .45

1000 0 100

Control ~ 80,00 -




Effect of Captafol on the radial growth of Rhizoctonia so/ani.

PLATE 2.

Effect 0f Carbendaj™ on the radial growth of Rhizoctonia. Solani .



Plate

Carbox .
100 ppm, 2 - 250 ppm, 3 = 500 ppm,
4 - 750 ppm, 5 = 1000 ppm, O -~ S~nkrol,
Plate
Bdiphenphos:

"1 - 25 ppm, .2 - 50 ppm, 3 - .5 DPpm,
4 -« 100 ppm, 5 = 250 ppm, 0 - Control.



PLATE 4
Effect df Ediphenpbos on the radial growth of R solani



Plate 5
Kitazin:

1 - 100 ppm, 2 = 250 ppm, 3 = 500 ppm
4 - 750 ppm, 5 = 1000 ppm, 0 = Control.

Plate 6
Mancozab:

l - 100 ppm, 2 = 240 ppm, 3 = 500 ppm,
4 = 750 ppm, 5 = 1.)0 ppm, 0 = Control.



PLATE G .o
Effect of Mancojeb on the radial growth of R-sojani



Plate 7
Cuintozene:

1 - 100 ppm, 2 - 250 ppm, 3 - 500 ppm
4 - 750 ppm, 5 -~ 1000 ppm, 0 - Control.

Plate 8
Zirams:

1 - 1000 ppm, 2 =~ ppm, 3 - 500 ppm
4 - 750 ppm, 5 - .~ ™m, 0 - Control



PLATE 3
Effect of Ziraro on the radial grovth of R-solani
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Results on the trials with insecticldes revealed that
most of the insecticides tried, could inhibit the radial growth
of the fungus. Carbaryl at 1000 ppm was found the most effective
insecticide followed by Carbaryl + Lindane, Carbofuran, bimethoate,
Hexachlorocycldhexape, Fenitrothion, Formothion, Fenthion, Methyl-
parathion, Monocrotophos and Phorate at 1000 ppm each which were
on par, Methyl parathion and Monocrotophos were found equally
effective even at lower concentrations, namely 750 and 500 ppme
Carbaryl, Carbaryl + Lindane, Phorate, Fenitro-thion, Formothion,
Hexachlorocyclohexane and Malathion each at 750 ppm concentrations.
ware ecually effective as Dimethoate at 750 ppm and these were
also on par with Monocroctophos, Methyl parathion, Carbaryl and
Fenitrothion at 500 ppme All the other doses of tha chemicals
tested were found less effective against the fungus. Malathion
at 100 ppm and Carbofuran too at 100 ppm were the rost inferior
chemicals in inhibiting the mycelial growth of the fungus
(Table 7, Plates 9=20).

Table 7. In vitro effect of insecticides on the radial

growth of R. solani.

Serial Concen-~ lMean coiony Per cent
How Insecticides tration diamster Iinhibition
* . in ppm (erem) over control
1 2 3 4 5
1 Carbaryl 100 38.66 51,68
250 25.33 68,34
500 15.00 81,25
. 750 10.66 86468
1000 0 ) 100 '
2 Carbaryl + Lindane 100 50,67 36,66
250 46,33 42.09
500 20.00 75400
750 10,66 86,68

1000 0 100




Table 7, Contd,

. - _2 I 3__ 4 5
3 Carpofuran 100 66,33 17.09
o 250 50.00 37.50
S00 41,00 48,75
750 28,00 65,00

1000 0 100
4 Dimethoate 100 21.66 79.93
250 20.33 74,59
500 15,00 81,25
750 5,00 93.75

1000 0 100
- Fenitrothion 100 27.50 65.33
250 21,00 78,75
500 17.83 7773
750 15,00 81,25

1000 0 100
6 . Fenthion 100 38.33 52.08
250 30,00 62,50
500 28,00 65,00
750 25,00 68,75

1000 0 100
7 Pormothion 100 27,83 65,21
250 20.00 75.00
500 18.00 77 2 50
750 15,33 80.84

i000 8] 100
8 Hexachlorccyclohexane 100 45,50 43,13
250 30,00 60,24
- 500 28,00 65,00
750 15.33 80.84

1000 O 100
9 Malathion 100 79.83 0.21
250 52,33 34,59
500 38,33 52,08
750 20.00 75,00
1000 5,00 93,75
10 Methyl parathion 100 21.00 73.75
250 10.66 86.68

500 0 100

750 c 100

1000 0 100
il Monocrotophos 100 10,00 87.50
250 5,00 93,75

500 0 100

750 0 100

1000 0 100
12 Phorate 100 51,00 34,12
250 45.00 23,75
500 19,83 75.23
750 11.00 BG425

1000 0 100

13 Control - 80,00 -

—— —y W —

cD for comparison of treatments = 1,2608



~ Plate 9
Carbaryiz

1 - 100 ppm, 2 - 250 ppm, 3 - 500 ppm,
4 - 750 ppm, 5 ~ 1000 ppm, O = Control;

Plate 10.
Carbé Lindene

1 - 100 ppm, 2 -~ 250 ppm, 3 = 500 ppm,
4 = 750 ppm, 5 = 1000 ppm, Q0 = Control.



PLATE 10
Effect oF CarbarylrUndone onthe radial grohitb of R- solarv



Plate 11

Carbofurang

1+~ 100 ppm, 2 - 250 ppm, 3 - 500 PPm,

4 + 750 ppm, 5 - 1000 ppm, 0 - Control,
Plate 12
Dimethoate]

1 I?DO ppm, 2 = 250 ppm, 3 = 500 ppm,l
4 Iinso ppm, 5 = 1000 ppm, O - Control.



1 - 100 ppm, 2 - 250 ppm, 3 - 500 PP,
750 ppm,” 5 - 1000 ppm, 0 - Control,

Plate 12
Dinmethoate

1 +4 100 ppm, 2 - 250 ppm, 3 - 500 ppm,
4 4 750 ppm, 5 ~ 1000 ppm, 0 - Control.



PLATE 12
EFfect of on the radial growth oF R-solani



Plate 13

Fenitrothion:

1 - 100 ppm, 2 - 250 ppm, 3 = 500 ppm,
4 «.750 ppm, 5 - 1000 ppm, O - Control.

_ |
Plate 14

Fenthionsl S

i
1l = 1000 ppm, 2 = 250 ppm, 3 = 500 ppm,
4| = 750 ppm, 5 -« 1000 ppm, 0 - Control.



Effect of Femtrothion on the radial growth ofj? Solant’

PLATIF 14
Effect of Fentbion on the radial growth of R-solani



Plate 15

Formothionﬁ

1 - 100 ppm, 2 = 250 ppm, 3 =~ 500 ppm,’
4 ~ 750 ppm, 5 = 1000 ppm, O - Control,

Plate 15

Hexachloroscyclohexane:

1 = 100 ppm, 2 ~ 250 ppm, 3 - 500 ppm,
4 - 750 ppm, 5 = 1000 ppm, 0 -~ Control,.



Plate is
Effect of Hexachloroeye/o hexane, on the rodid growth of R-Solan)



Plate 17

Malarhions:

1 - 100 ppm, 2 - 250 ppm, 3.~ 500 ppm,
4 - 750 ppm, S5 = 1000 ppm, 0 - Confroi,

Plate 18

Methylparéthion:

~ 100 ppm, 2 = 250 ppm, 3 = 500 ppm,
4 - 750 ppm, 5 = 1000 ppm, 0 « Control.



uke

PLATE £
Effect” of "I parathion on the radkil cjrokTb of fTsol<an>



1%
Plate

Monocro*~ i08%

1 - 100 ppm, 2 - 250 ppm, 3 = 500 ppm,
4 = 750 ppm, 5 = 1000 ppm, 0 = Control.

Plate 24)
Phorate:

1 « 100 ppm, 2 = 250 ppm, 3 = 500 ppm,
4 - 750 ppm, 3 'N00 ppm, 0 -~ Control,






\7p

%



amohg the herbicides tried, Bentazone at 1000 ppm
was the most effective one followed by Benthiocarb,
Butachlor, Fluchloralin, Nitrofen and 2,4D Sodium salt
each at a oncentration of 1000 ppm. The abdﬁe mreét;
ments were on par with lower. levels viz., 750 and
1000 ppm oEiPendimethalin and still lower lecvels
viz., 500, 750, and 1000 ppm of Propanil {(Table B).,

Bentazone at 750 ppm was the next effective
treatment wnich was followed by Pendimethalin 500 ppm
aﬁd Propanil 250 ppm and these were on par. The next
effective {reatments include Propanil at 100 ppm, 2,4D
Ssodium sal. at 750 ppm, Pendimethalin at 250 ppm,
Bentazone ﬂﬁ.SOO ppn, Pendimethalin at 100 ppm,
Witrofen at.ﬁso ppm, Benthiccarb at 750 ppm:and
Butachlor &t 750 ppm. All the remaining treatments
were found less effective but most of them was signi-
ficantly different from each other. ¥luchloralin at
1000 ppm, fiitrofen at 250 ppm and liitrofen at 100 ppn
were found tﬁe most infefior herbicides with respect
to inhibit*éh of mycelial growth (Table 8, Plates
21 = 28).
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Table 8. In vitrc effect of herbicides on the radial growth of

Re golani.
Serial Concen- Mean colony Per cent
o Herbicides tration diameter "dnhibition
* in ppm (mm) over control
D I S S N R St S d ] iy - w—— - Lt *
1  BentaziOne 100 48,67 39,16
250 27433 65,84
500 18.33 77.09
750 5400 93,75
1000 0 100
2 Benthibdcarb 100 59467 25.41
250 40,00 50400
500 33.67 57.,91
750 26,00 67 .50
1000 O 100
250 44,00 45,00
500 31.67 60,41
150 27,00 66,25
1000 0 100
4 rluchlbralin 100 78,00 2450
250 65400 18,75
5Q0 65,00 18.75
750 54,00 32.50
1Q00 44433 44,59
, 1250 ) 0
5 Nitroftn 100 80.00 Nil
250 78.00 250
500 59,67 25.41
750 . 20.00 75.00
1000 0 100
6 Perdimbthalin 100 20.00 75400
} 250 16,33 T79.57
500 10.00 87.50
750 0 100
1000 ' 4] 100
7 Propanil 100 11.00 86,25
' 250 10.00 8750
500 0 100
750 : 0 100
1000 0 100
8 Sedium salt of 2,4D 100 60433 244,59
: 250 54,66 31.68
500 40,00 . 50,00
750 0 100
' 1000 0 100
9 Controll’ B0.00 Nil

¢p  folr comparison between treatments = 1,5334




Plate 21
Bentzzone:

1 - 100 ppm, 2 - 250 ppm, 3 = 500 ppm,
4 « 750 ppm, 5 = 1000 ppm, 0 - Control.

Plate 22
Benthiocarb:
14~ 100 ppm, 2 = 250 ppm, 3 - 500 ppm,
- & |~ 750 ppw, 5 -~ 1000 ppm, 0 -~ Control.




PLATE 22
Effect of Qenthicgorb on the radic) growh or KmsOlam



Plate 23

Butachlor1

1 - 100 ppm, 2 = 250 ppm, 3 - 500 ppm,
4 - 750 ppm, 5 -~ 1000 ppm, O = Control,

Plate 24,

Fluchloralin:

1 - 100 ppm, 2 ~ 250 : 200 ppm,
4 - 750 ppm, 5 -~



PLATE HA
Effed 4 Ffuy Chl® tcdtn 6r> the fcxdocd growth of R-Sola.m
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Plate 24

Nitrofent:

1'- 100 ppm, 2 = 250 ppm; 3 - 500 ppm,
4 ~ 750 ppm, 5 - 1000 ppm, O - Control.

.. Plate 26

Pendimethiling

1 = 100 ppm, 2 - 250 ppm, 3 -~ 500 ppm,
4 = 750 ppm, 5 ~ 1000 ppm, O - Control.



2
Plate 25

Nitrofent

1 - 100 ppm, 2 - 250 ppm, 3 - 500 ppm,
4 - 750 ppm, 5 = 1000 ppm, O ~ Control.

_Plate 46

pPendimetlalins

j - 100 ppm, 2 = 250 ppm, 3 ~ 500 ppm,
. -= 750 ppm, 5 - 1000 ppm, O - Control.



TMATE .24
£ffecf of P<?no(im o7 LAdIN<uA of R'Solon)



Plate 27
Propanil:

l - 100 ppm, 2 = 250 ppm, 3 -~ 500 ppm,
4 = 750 ppm, 5 = 1000 ppm, 0 - Control.

blate 28

2, 4D Sodjum salt:

l - 100 ppm, 2 - 250 ppm, 3 ~ 300 ppm,
4 - 750 ppm, 5 - 1000 ppm, O - Control.






PJATE 2ST ,
-fedof fNof=an)] on the r~did grolJtaf R-5t>lc.ni

PLPITE 27

etped OF 5 ("dltlum Scdf 0f 2~ -0 emtu redid AR
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3c. In viyo effect of plant protection chemicals on sheath
bligh:;incidence and intensity

The results of the pot culture experiment coﬁduqted
revesled that among the funglcides tested, Bdiphenphos wes
the most effective chemical in minimising the 1ngidenée of
sheath blidht followed by Carboxin amd Kitazin which were

on par with Ediphemhos. Preatment of Juintozene in soil

was found ¢cually effective as Kitazin, Carbendazlim and Ziram.

éhe.chemichl Captafol was found to be on par with Ziram but

significant-ly inferior to Carbendazim and culntozene. MHMancozeb

was the lepot cffective one with respect ;g control of

disease (mhﬁle 9). Regarding the intensity of dlscase,
Carbendazifnwas the most superior one in minimisihg the
disease folliowed by Captafel and Carboxin which were on pars
These were siénificantly Aifferent f£rom other tfeatment9¢

Table 9. ﬁffect of epplication of funglcides on the inciw
dence and intensity of sheath blight disease.

- ] - - -

y Mean per Mean
siéfal Fingicldes cent hill Rank disease  Rank
' infection intensity
1 Capkafol . 41,527 vIiI 9.87 VII
3 Carpoxin 27,353 K 10,57 111
4 Ediphenphos 24 .564 ) o 22,22 V¢
5 Kithzin 28,696 IT1 24.69 VI
6 ?&ﬁn:ﬂi@b 53i666 Iz 35,79 II
7 ouiptozene 33,742 iv 19,75 1V
8  Zigpn . 38.619 vI 40,74 Vil
9 30wtpol 53,004 VIIX 77.77 IX

!
i
]

CD Eor comparison of disease incldence = 5.8517
CD for compariscn of disease intensity = 14.4724
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amohg the remeining fungicides, Quintazena followed
by Kitazin' and Ediphenphos were found equally effective vhich
were on pac. Mancozeb and Ziram were found to be the most
inferior one with respect to reduction in disease intensity

but these ivere also significantly different f£rom the control.

application of insecticides thcugh not so effective
as fungiciﬂés in reducing disease intensity also resulted
in & reduckion in the incidence and intensity of sheath
blight in cice. Among the insectlicldes tested, Carbaryl was
the most elffective one in reducing the incldence. The
chamical wis found to bz on par with Carbofuran, Fenthion and
Carbaryl + Lindane, HMethyl parathion was found equally
effective as Penthion and they were on par with Carbaryl +
Lindane and Monocrotophos but these were found significantly
inferior tp Carbaryl and Carbofuran. Yormothion was egually
effective as Hethyl parathion, Monccrctophos, Dimethoate and
Phorate but these treatments were significantly inferior to
Carbaryl. Hexachlorocyclohexane, Malathion and Eenitrothion
were the least effective chemicals which were oﬁ'par wilith
control. [then the intensity was considered, Monocrotophos
minimised khe disease intensity to fhe lowest level, followed
by Methyl pérathion, Carbaryl, Feﬁthion. Carbaxyl + Llndane
and Hexachllorocyclohexane and these treatments were on par.

Formothilor Dim=thoate, Fenitrothion, Carbofuran and Phorate



weare signilficantly differcnt from Monocrotophos and were
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equally effective. Malathion recorded the maximim digease

intensity Yhich was on par with the control (Table 10).

PTable 10. Effect of inseccticides on the Aincidence and

intensity of sheath blight.

- dsiiam

Serial Mean per “Mean
No» Insecticides cent hill Rank diseage Rank
- infection intensity
1 carbaryl 26,62 I 18.51 IXT
2 Carbaryl + Lindane 33.40 V 20,99 V
3  Carpofuran 27.35 II 30.86 XI
4  Dimithoate 41,05  VIII 25,92 VIIX
S Fenftrothion 48.84 X 19.75 v
6 Fenfhion 29457 IIl 28,3° X
7  Forpothion 40.74  VII 24.69  VII
B Hexathorocyclohexane 55.55 XIII 23.65 vi
9 HMalpthion 49.81 XI 54.31  XII
10  Methylparathion 38.02 VI 17.28  II
11 Monoérotophos 36.97 V 12434 I
12  Phokate 41,95 IX 30.86 X
13 Congkrol . 51473 X1 54431 XITX
ludi - — N,
co Eér comparison of disease incidence = 9,7802

CL Sor comparison of disease intensity = 11.8652



2pp Lication of herbicides also minimised the diseasa
incidence 28 well as intensity. Propanil was the most
effective herbicide followed by Benthiocarb, Pendimethalin
and Eentazpne whilch wers on par. Butachler and Hitrofen
were equally effective as Benthiocarb but significantly
inferior th Propanll. PFluchloralin and 2,4D Sodium salt
werae the lkagt effective chemicals vhich were on par with

the controll (Table 1l1).

Table 1l. Effect of application of herbicldes on the

incidence and intensity of sheath blight.

S g g s Yy A | 2 e — D T il N R U S T8 U PSS WS I UV PO (L Ml 4 G O WS IR Y W I

Siiial Treatments gzi: ﬁ?il RKank &?:nge Rank
infection intensity

1 Jentazone 34.83 IV 21.01 IT
2 3énthiocarb 33.99 IT 22,22 I1I
3 sutachlor 41.48 V 11,97  VIII
& fluchloralin 43.17 VIII 33.33 Vit
5 iitrofen 42.98 VI 28.39 V¥
6 *endimethalin 34,19 III 30086 VI
7 ’ropanil 27.69 I 13,57 1
8 jodium salt of 2,4D 46.74 Vit 25,92 v
9 sontrol 53.00 IX 54.31 IX

§
1
1
]
t

D) for comparison of disease incidence = 10,6217
D for comparison of disease intensity = 18,1101



Table 12, Effect of combined application of chemicals
on the incidence and intensity of sheath blight.

‘ o Mean pern Mean
s?;ial cgjsffgiggm cent hill Rank  disease Rank
* infection intensity
1 Carbaryl '+ Monocrotophos 41,89 VIII 38,23 X
2 Cappoxin + Carbaryl 29.27 IiI 13.59 v
3 Carboxih + vonocrotophos 40,93 IX 13.59 A4
4~ Ediphenpnos + Carkaryl 26,48 11 B.64 IX
5 Ediphenpnost+donocrotophos 31,06 IV 13,59 v
6 Ediphenpnos + Carboxin 24,56 I 8.64 Iz
7 .2,4D soillum salt+Carbaryl 36.52 VII 10.70 III
8 2,4D Sodiium salt+Carboxin 45,78 X 6499 I
9 2,4D Soliium salt + ’ : |
Carpoxin 36,22 V 6.?9 I
10 2,4D Sodlium salt + ax '
. Monocrotophos 3639 VI 11,52 | 1v
11 . Control ) 5421 ¥I 54,31 VI

CD for TQmparisen of disease incidence = 7,3585
CD for ¢omparison of disease intensity = 13.8372

when kge combination of chemicals was tried, it was
evident that sdiphenphos + Carboxin was the most effective
treatment 1n.ﬁinimising the incidence of shoath blight followed
by Ediphenphds + Carbaryl, Carboxin 4 Cerbaryl and Ediphenphos +
Monocrotophos which were on par. 2,4D Sodium salt + Ediphenphos
was egually ﬁéfective as BEdiphenchos + Menoc;otophos which were
on par with 2,4D sodium salt + Carbaryl and 2,4D Sodium salt +
Monocrotophos 'but was significantly inferior to édiphenphos +
Carboxin (Table 12).
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carfoxin + Monocrotophos and Carbaryl + Momocrotophos.
were found equally effective as 2,4D Sodium salt + Ediphenphos
and were ol par with 2,4D Sodlum salt + Monoucrotophos and
2,43 Sodium salt + Carbaryl. 2,4D Sodium salt + Carboxin
was the lejst effective treatment wihich was on par with

control,

In freducing the Iintensity of disease, the treatment
combinatioi, 2,4D Sodium salt + Vitavax ranked fi?st followed
by 2,4D Sodium salt + Ediphenphos, Ediphenphos + Carboxin,
Bdiphenphos_+ Carbaryl, 2,4D Sodium salt + Carbaryl, 2,4D
sodium salt + Monocrotophos, Ediphenphos + Monocrotophos,
Carboxlin + éarbaryl and Carboxin + Monocrotophos which were
on par. Chrbaryl + Monocrotophos was the mest inferior
combinatioh 'with respect to the reduction of sheath blight

intersity ywhich was on par with the control.
Yield

No bBignificant differcnces in yield were obtained
by applicacion of plant protection chemicals. Among the
fungicides, Ediphenphos recorded the maximum yleld but
the treatmiznts were statisticélly Iinsignificant |
{(Table 13).



Table 13. ffect of application of fungicides on the yleld
- Of rice plams,

. - -

Serial Yield of rice

NO Funglcides per pot (g)
1 Captafol 46,67
2 Carbendazinm 40,33
3 Carboxin 45,33
4 sdiphenphog 51433
5 Kitazin - 43.00
& Mancozeb 4%, 33
7 fuintozene 39,67
2 zixramn 38,00
9 Control 38.00

CDh = 18,19640

Regalding insecticides too, no significant differemes
was noticed| betwecn treotments. However, Dimethoate recorded
the mastimum vield of 49 grams and Carbaryl + Lindane the loweste
of 38 grams {(Tsble 14).

Table 14. 3iffcet of application of insecticides on the
yiaeld of rice plants.

T e : e - oo WSk Sy srewt. KO 1

Serial Yield of rice

O« Insecticides por pot (g)
1 Carbaryl 44.00
2 Carbaryl + Lindane 38,00
3 Carbofuran ' 40.00
4 Dimethoate 49.00
5 Fenitrothion 47,33
15) Tenthion . 41.33
7 Formothion 44,00
8 ilexachlorocyclohexans 44.00
g Malathicen 41,00

106 mathyl parathion 40,00
11 Monocrotophos 40.33
12 Fhorate 43.00
i3 Control £1.00

s o S -0 QN - K S S D g S S iy S i b e R S et -

oD o= 18,3574
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application of herbicides too had mo pronounced effect
on the yleldg. all the treatments were statistically insigni-
£icant. Howevaer, Benthilocarb and Nitrofen recorded the

maximum and minimum grain yield (Table 15).

Table 15, Iffect of application of herbicides on the yield.

o - i i - - - - -

Seriel Yield per
Now Harbicldes pot (q)
1 Benitazone 44,67
2 Benthlocarb 40,33
3 Butachlor 42,00
4 Fluchloralin 47.00
5 Nitrcfen 38.33
6 Pendimethalin 42,00
7 Prepanil 42,00
8 Soglium salt of 2,;4D 46,00
9 Control 40,00

CD = 20.57228

fable 16, [ffect of combined application of plant protection
¢hemicals on the yleld.

-y ap ——

Serial

NOw Treatments Yggtd(g?r
i Cayrbaryl - Monocrotophos . 38,00
2 Calboxin + Carbaryl . 40,00
3 Cecitboxin + Monocrotophos . 42,00
4 Ediphenphos + Carbaryl . 47,67
5. Ediphenphos + Monocrotophos 39:00
& Zdgphenphos + Carboxin . 43,67
7 2, 4D Sodium salt + Carbaryl 42.00
8 2,10 Sodium salt + Carboxin . 43,67
9 2, D Sodium salt + Ediphenphos . 41,67

10 2,460 Sodium salt 4 Monogrotophos . 38,33

11 Cohtrol 39433

CD = 7.358584



None of the above treatments were significant with
regard to the yleld. However, Zdiphenphos + Carbaryl
recorded the maximum yield and Carbaryl + Monocrotophos

the lowest yield (Table 16).

3d. Effecy of application of plant protection chemicals

on thg:guil microflora.

The effect of application of fungicides, inseccticides
and herbicides on soil microflora was studied by serial
dilution tachnique as dsscribed under Materials and Methods,
It was fourd that Captafel, Ediphenphos and Carboxin enhanced
the soil fungal population (Table 17). “iram followed by
riancozeb, (arbendazim, guintozene and Kitazin decreased the
fungal popwlétion. Howover, these treatments were statl-

stically onp bar with control.

Table 17. Z=ffect of application of fungicides on soil °

mlcroflora.

. o Mecan counts Mean counts of Mean counts of
Serial , of fungi bacteria after actinomycetes
NoW Fundicides after x tra- ® transfor- after x + 1

nsformation mation transformation

1 Captafol 8477 3426 T 2421
2 Carbendazim 575 2,29 2,04 -
3 carhoxin 760 2,06 1.82
4 Bdiphenphos 7T.96 3.60 1,47
5 Xitazin 6.12 2.69 i.28
6 Mancozeb 5.49 2075 1,24
7 Quintdzene . 5,79 2.55 1,14
8 2Ziram 5.28 243 . 1.24
9 cContrdl 5476 2.82 2.28

CD £qgr. comparison of a = 1,0086

Cch farjcomparison of b = 0,6045

CD fdr comparlison of ¢ = 0,8466
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The bopulation of bacteria was also afifected by
the additionjof chemicals. Carboxin ranked £irst in
reducing thiy bacterial population followed by Carbendazim,
7dram and gpintozenc. These treatments were On par.
Ediphenphos was fouﬁd to enhance the bacterial population
to maximum lével, followed by Captafol, Mancozeb and

Kitazin whigh were on par with control.

with regard to actinomycetes population, Quintozene
was the mosf: superior one in reducing the population
followed by éiram, Mancozeb, Kitazin, Rdiphenphos and
Carboxin whiich were on par. <¢Carbendazim and Captafol
were signifiicantly inferior to Quintozene which were

on par wlith control,

Insettcides too affect the soil microflora in
quite a divbfsified manner. Carbofuran, Carbaryl +
Lindane, Catﬁaryl and Fenthion were found to enhamnce
. the fungal population significantly. Treatments
Phorate and genitrothion taﬁd to reduce the fungal

porulation to the maximum and they wers on par (Table lé).



Table 18. :jfect of application of insecticides on soil

croflora.

-}

Serial Insecticides

o S e waf . AN e S .

Carbaryl

Carbaryl ¥+ Lindene
Carbofurgn
Dimethoate
Fenltrothion
Fenthion
¥ormothign
Hexachlozocyclohexane
Malathic

10 Methylparathion

11 Monocrotaphos

12 Phorate

13 Contreol

- ol

W& W

Maan cocunts
of bacteria
N0 after x tra~ after x tra-

nsformation nsformation

gy S mmsdly by S Aol SN sd SRR e e

iMean counts
of fungi

Mean counts
of aatino-
mycetes after
%+l transfor-
mation

T.34
7420
7.17

Gs14

4443
7.68
5448
528
6.61
5457
6495
3457

5,71

3.08
3.32

'3.88
- 372

3.03
3,57
3,30
3.54
3434
3.09
3.89
3.23
294

1.82
1.79
1,82
1.49
1438
1455
1.99
2,14
1.79
1,49
114
2429
2.43

Ch for

-p

omparison of b = 1,1307

Ch  for gomparison of a= 1.7976

Ch for

omparison of € = 0,9470

-y

Foxmothion, Hexachlb;bcyelohexane, Methyl parathion,

Dimethoate, Mdlathion and Fonocrotophos too reduced the fungal

population but less effective than Phorate and Fenitrothion

and were on pmr'with the control. 3ll the insecticides trled

were found to increase the bacterial population vhile all

of them decredsed the actinomycetes population.

Herbicides in general tend to decréase the soil

microflora. Htudies on the effceot of herbicides on solil
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microflora gevealed that excepting Nitrofen all other chemicals
decreased tHe fungal population (Table 19}, 2,4D #odium salt
was the most superior ona. Bentazone, Fluchloralln,

Butachlor and;Propanil were equally egfective as 24D Sodium
salt in reducing the fungal population. Benthioéarb and
Qandimethalﬂn:were significantly inferior to 2,4D Soéium

salt and wexe on par (Table19).

Table 19, idffect of application of herblcides on the soil

wicrofliors.

- tl L) - gl sy wde Sy el S0 i wl e S
v

Mean counts

Mean counts Mean counts of actifo-

.Serial

So. ! Hempicides QRO . Qfier x tra. TYCSLeS affer

nzformation nsfarmation| mation '

e e e o e e SR R
1 Bentatone 3.55 2020 2.08
2 Benthiocarb 4,66 2,58 1,14
3 Butachlor 3,93 4489 2,03
4 Pluchloralin 3,78 2445 1.52
5 iwitrofen | 64583 3,01 2419
6 Pendimethalin 5.70 3,40 1.14
7 Propantl 4.51 3,27 2416
8 Sodlum ‘salt of 2,4D 3.50 2424 1,38
9 Contrdl | 5,71 3,19 1,97

=
CD fox comparison of b = 0.9838
—

cD fo{‘pomparison of a
CD for comparison of c¢
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In the case of bacterial population excepting
Butachlor, fendimethalin and Propanil all other treatments
decreased the bacterilal population. The maximum reductlion
in bacterial population was noted'in the caze of Bentazone,
followed by 2,4D sSodium salt, Fluchloralin, Benthiocarb
and Hitrofeh which were on par. Propanil and Pendimethalin
wera inferibr to Bentazone and these were on par with the

control.

Regairding actinomycetes population too, Nitrofen
Propanil, Butachlor and Bentazone increased ﬁha population
while 3ll oither treatments decreased the same. Benthiocarb
was the mosit effective herbicide in reduciﬁgvthe éopulation
which was on par with Pendimethalin, 2,4D Scaium salt aﬁd
Fluchloralin. Propanil, Bentazone, Butachlor and rFluchloralin
were on par with control ard significantly inferior to

Benthiocarh (Table 19).

4, Studles on microorganisms antagonistic to Rhigoctopla

solani pn the rhizosphere of rice

4a, Isolatibn and identification

Repriesentative isolates of fungl, bacteria and actino-
mycates obthingd £rom the rhizosphere were subcultured and
maintained on PDA slants. The identlification of all these
fungil were confirmed by Commonwealth Mycological Institute,

surrey., Bndlande.
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The cdlony interactions between R. solani and the non

target mycoflora isclated were studied in vitro by growing the

non target fungi indiviéually~$ith the pathogenic fungus on FDA

in sterile patri dishes.

fach pair of fungl was inoculated in

pretrl dishes tbrae centimetres apart and three replicates were

set up per cdmbination.

Monoculture of the fungi in petri

dishes inoculated under identical conditions served as control.

The results dre presente& in Table - 20 (Plates 29-34).

Table 20, adntagonistlic activity of common microflora obtained
from rhizosphere of rice on Rhizoctonia solani.
Serial No. ) Pungi Reactions
1 Aspergillus flavus -
2  Aspergillus niger + o+ o+
3 Aspergillus sparsus Raper & Thom _ - . -
4 Agpercillusg gydowil Bainler & Sartory - . -
5 Aspergillus terreus Thom - - -
6 Botryvodiplodla theobromaa Pat - e -
7 Chaetondum globosum Kunzeex F. + ¥
8 Curvulayla lunata Hakker - e -
9 leindrmcladium camelliae Venkataramani - . -
& Venkataram
10 Fusarium solani (Mart) sacc. + T
i1 HNeurospdra crassa S R
12 Penicillium citrinum Thoma - e =
13 PpPenicillium javanicum (V.Beyma.)Stolk & Scott = w =
14 Penicillium oxalicum Gurrie & Thom + o+
15 ZThermoagcus aurantiacus Miche - . -
16  Triched¢rma viride + o+ ¥
17 Bacllilus ‘ape LI
18 + 4 5

Streptoniyces spe

S -y

! = i1dicates positive antagonistic activity
*.' = indicates negative antagonistic activity

- D y —



Plate 29

0 -~ Rhizoctonia solani .
1 - Asperglllus niger x R. solani

2 = Aspergillus niger

Plate 30

¢ .- Chaetomium globosum

i = Chaetomium globosum x R. solani
¢ - R. solani



PLATE z3
Antagonism a-Ff Asyerg\l\us niger and R-solani

PLATE 30
Antcitjonism of Choi<stamiury globosum and “-cyolam®



Plate 31

0 - Fusarlum solani
1 - Fusarjum golani x R. solani
2 - B-o S{)lani | 4

Plate 32

0 = Neurospora crassa
1 - Neurospora crassa X R. solani



PIATE 3!
Antagonism of Fuj-gyn/r? So)an) cxncl R esSdon»

KLAT
onum of NJgufospoyg c/ass<a c\nd R- Solonl



Plate 33

0 = Penicillium oxalicum
1 - Penicillium oxalicum x R. solani
2 '~ R. gohand

Plate 34

0 - Trichoderma viride
1 « Prichoderma viride x R. solani
2 =~ R. solani




PIATB 33
Anbajonum of Penig llium ox<*hcum and R esolani

PLATE 3-4
/4nta”on)Sho of Trichodermo. vmde and R ®solom’
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Colony development was observed and assessment made of
the interactions betwzen the organisms wﬁen the growth pattern
became stable. The interaction types were assigned accordingly
as shown in Table 21.

Table 21. Pairing of antagonistic cultures obtained from
soll with Rhizoctonia solani,

S —t— - - — —

Serial Type of
NO. interaction

Antagonistlc organiSm'

Asperglllus niger

Chaetomium globosum
Fusarium solani

Neurospora crassa

Penicillium oxalicum
Trichoderma viride
Bacillus sp.
Streptomyces Sp.

QU w O wr O W

T O~ O W N

A, Homogenous - free inter mingling of hyphae.
B. Over growth - R. solani over grown by test organisms.
C. Cessation of growth at the line of contact.
D. Aversion: A clear zone of inhibition seen.

5. In vivo effect of antagonistic organlsms on the intensity
pf sheath blight disease

Studies on the effect of antagonistic organisms on
the incidence of sheath blight revealed that among the

organisms tried for the control of sheath blight, Trichoderma

viride (Plate 35) was the superior one which recorded the

maximum reduction of disease fcllowed by Neurospora crassa,
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Aspergillus niger and Chactomiun globosum. Pusarium solani

and Penicillium oxalicum (Plate 37) werc found inferior in

controlling the disease when compared to other treatments

(Pable 22).

Table 22. LEfect of application of antagonistic organisms and
chemicals on the intensity of sheath blight.

Ssriol  prestments e
1 Penicillium oxalicum + Carbofuran 4,33
2 penicillium oxalicum + Carboxin 3.60
3 penicillium oxalicum + Control 5.22
4 rFusarium solani + Carbofuran 4,55
5 Fugarium solani + Carboxin 5,22
6 rusarium solani + Control 4,55
7 cChaetomium globocsum + Carbofuran 3.44
8 Chaetomium globosum + Carboxin 2,33
9 Chaetomium globogum + Control 3.22

10 Asperglllus niger + Carbofuran 3,22
11 Asperaillus niger + Carboxin 2.77
12 aspergillus niger + Control 2455
13 Neurospora crassa + Carbofuran 2655
14 Neurospora crassa + Carkoxin 2655
15 Neurospora crassa + Control 2.55
16 Trichodemma viride + Carbofuran 1,66
17 Trichoderma viride + Carboxin 1.44
18 Trichoderma vixida + Control 144
19 cControl + Carbofuran G.33
20 control + Carboxin . 1,87
21 cControl 2411

cD for comparison of factor a = 0.8282

cDh for comparison of factor b = 0.5422

ch for comparison of factor c = 1.4345



Plate 35

0 -~ Healthy plant
4 =~ Rice plant sprayed with Trichoderma viride

Plate. 36

0 = Healthy plant
2 « Rice plant sprayed with Trichoderma
viride x Carboxin ’



ELHE o_?gaSppIication of Tridodertna viride
on the intenslty of &heath b\\jht

PLATE 3G
£fred of Qpphcation of Tnchoder mo, vivide -+ Ca-rho'rin

on the intensity of “~rheatL LPi™~Kt .



Plate 37

0 =~ Healthy plant

1 - Rice plant sprayed with Penicillium oxalicum




Effect of application of Penici\Wtunr] oxallcum onthe
intensity of sbeath blight "

PLATE 33 _
Occurrence oF myoorrbi®ae In plants tyecxteci

With Q.umto™€r7e-
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among the chemicals tried, Carbofuran was the most
effective chemical followed by Carboxin and they were on
par. when a combination of the antagonistic organisms
together with pesticides was tried, it was found that

frichoderma viride + Carbofuran and Trichoderms viride +

Carboxin (Plate 36) were the most effective treatment
combinations since these treatment combinations recorded
a lesser incldence of the discase (Table 22)., These treat-

ments were followed by Trichoderma viride + water spray,

Control + Carbofuran, Control + Carboxin, Neurospora crassa +

Carboxin, Heurcspora crassa + Carkofuran, Heurospora crassa +

water spray, Fusarium solani + Carbofuran, Chaetomium globosum +

Carbodin and these treatments were on par.

Among the remalning combinstions Aspergillus niger +

water spray, Chaetomiuvm glohosum + Carboxin , Chaetomlum
glbboaum + water spray, €ontrol + ywater spray, Fusarium

solanl + water spray Fusarium solani + Carbofuran and

Fusarium solani + Carboxin were on par and signifilcantly

different £rom the control. The combination Penicillium

oxalicum + Carbofuran alone was found inferior in controlling

the disease which was on par with the control (Tzble 22).
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5a. Effect of addition of antagonistic crganisms and

application of selected plant protection chemicals

on rhi zosphere mycoflora of rice.

The rhizosphere mycoflora of rice was found to be
differing greatly in their respomse to the application of
plant protection chemicals (Table 23). The soil population

of Trichodexrma viride was found to be cnhanced by the sppli-

cation of plant protection chemicals. Another case of
anhancement of rhizosphere population cccurred for

rspergillus niger by the application of Carbaryl, Mancozeb,

Ediphenphos, amd Carboxin. The application of Carbaryl,
Mancozeb and Carbofurasn had a depressing influence on the

g80il population of Fusariwm solani. The population of

Penicillium oxalicum was increased by the application of

Carbaryl and Carboxin while Mancozeb, Carbofuran and Ediphenphos

had a depressing influence.
s

Herbicid:s gencrally caused a £all in the soll mycc-

florzal count (Table 23). The population of Aspergillus niger

was found to be enhanced by the application of Benta:one,
Propanil and Nitrofen vhile that of Fusarium solanl was in-
creaged by the application of Bentazone and Propanil. In all
the other treatménts the antagonistic orgonisms were

tremendously decreased.
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6« 3tudles on the occurrence of @gcorrhizae inApaqu

Maximum occurrence of mycorrhizal association could
bo seen in rice plants treated with CQuintozene (903%)
(Plate 38) and those in vhich fertilizers were added along
with (Quintozence spraying. This was on par with the control
plants (Plate 40). The percentage occurrence of mycorrhizae
in plants inoculated with R. s0lani and in which fertilirzers
have been added together with spréying of Quintozene vas
also high and amounted to 81 per cent. The presence of
-hycorrhizae was als¢e consplcucus in certain rice plants
treated with Carbofuran (Plate 39). NO mycorrhizal asso-
ciation could be seen in fice plants treated with Phorate,

Carbendazim and Carboxin (Table 24).
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' ‘Table 24, Occurrence of mycorrhizae in paddy after

treatment with plant protection chemicals,

Mean percentage

- - S

Serial Treatments | occurence of my-
0. Chemical/Incculation with corrhiga after
' Re solanl/Fertilizer angular trans-
formation
1 Carbofuran + no inoculation + no fertilizer 704195
2 Carbofuran + no inoculation + ferfilizer 0
3 Carbofuran + inoculation + no fertilizer 0
4 Carbofuran + inoculation + fertilizer 62,154
5 phorate + no inoculation + no fertilizer 0
6 Phorate + no inoculation + fertilizer 0
7 Phorate + inoculation + no fertilizer 0
8 Phorate + inoculation + fertilizer 0
9 Carboxin + no inoculation + no fertilizer 0
10 Carboxin + no inoculation + fortilizer 0
11 Carboxin + inoculation + no fertilizer 0
12 carboxin + inoculation + fertilizer o0
13 Quintozene + no inocculation + no fertilizer 90,0
14 Quintozene + inoculation + fertilizer 81,951
15 (uintozcne + inoculation + no fertilizer ?3.902
16 Quintozene + inoculation + fertilizer 20,00
17 Carbendazim + no inoculation + no fertilizer 0
18  Carbendazim + no inoculation + fertilizer 0
19 Carbendazim + inoculation + no fertilizer 0
20 Carbendazim + inoculation + fertilizer 0
21 Control + no inoculation + no fertilizer 90.00
22 Control + neo inoculation + fertilizer ©5,944
23 control + inoculation + no fertillzer 90,00
24 Control + inoculation + fertilizer 44,980




PLATE 39

NcZtoFfur"Tnrr=n "Ce t~"ted

plate

OccUrKerxie of WycorWji“ae m the untreated
rice seedlings .



DISCUSSION



DISCUSSION

The incidence of sheath bllght of rice has been
observed in endemic form in most of the important rice
growing tracts cof Kerala. -A number of biocidas are now
recommended in rice cultivation in the State for the
control of pests, dlscases and weeds. The present
investigations were undertaken to make a critical
agsessment of the efflicacy of the vatioqs plant protection
chemicals, viz., fungicldes, insecticides and herbicides
on thelincidence and intenslity of sheath'blight of rice
and on the survival of the pathogen. aAspects likq in
vitro effects of the chemicals on the mycelial growth
of R. solanl, antagonistic effects of various microe
organisms_ﬁbtained from rhizosphere to the sheath
blight pathogen and effect cof combined application:of
chemicals and antagonistic organisms on the incldence
of aheath blight etc., were also includéd in the present

study.

Re solani being an ubiquitous fungus, an attempt
has been made 1la the pregsent investigation to prove

i3 pathogenicity in rice. An isolate was obtained
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from the naturally infected rice f£ields., 7To prove the
pathogenicity this lsolate was artificiolly inoculated on
to the rice variety Jyothi. The symptoms produced were
similar to those observed under natural conditions, The
pathogen was reigolated and the culture meintained through=
out the study. Studies on the viabllity of sclexctia
remalined viable upte 210 days in all the three different
types of soils used namely, sandy, clayey and loamy solls.
The organism could survive on straw bits only upto 180th
day., Roy (1976) reported that the sclerotia of Corticium
sasakil remained wvizble upto nine months and he could not
deyect any difference between sterilized and unsterilized
soll in suppoxting the survival of the sclerotlia. He also
reported that the rice sheath blight pathogen survived upté
eight months and could over winter in soil and that the
viability declined drastically during the ninth month
undeor field conditions. In the present study it was
detected that when tested on the 240th day, none of the
selarotia from the clayey soll germinated, whéreas nincty
per cent of the sclerotia kept in the sandy and loamy soils
germinated. This sudden loss in wviabllity may he due to
apsorption of moisture from the surface of sclerotia by
the ¢lay particles, »Mccording to Papavizas and Davey
(1961) high soil moisture content will stimulate bacterlal

activity which in turn will affect the viability of R. selani.



The longer viability of sclerotia under dry conditions
may be due to the formation of thick and hard wall which
resist the adverse effect of enviromrent as pointed ouk
by bButler (1966}, The lesser viability of the oréanism
on plant debris in the different types of scils is
mainly due to the disintegration of the debris as pointed
out by Onesirosan and Sagay (1975) who remarked that
infectivity of R. golani was lost when infected leaves
were huried in soll with the disintegration of leaves;

It may be likely thét ona or more of the above possibilities
discussed were in operation in the present situation alsce.
vhatever be the actual mechanism, it is cvident that this
organism haa:an efficient mechanism of spurvival as

sclerotlia of better than in the infected plant debris.

Kannaiyan and Prasad (1983) reported that the
fungicides Benlate, Brassicol, Brestan, lMacuprax, Captan,
wettable Cerasan, L 273, NF 48, Demosan and Vitovex
inhibited the saprophytic survival of the pathogen in soil.
The pathogen survived upto 450 days in the untreated control.
In the study on tﬁa cffect of plant protectlon chemicals
on the survival of R. solani, the minimum recovery of
viable R. golanli propagules was f£rom solls treated with

Mangozeb, Quintozene and Carboxin which were on par.:
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Results of the study on the in vlitro effect of
fungicides on R. gsolani revealed that Ediphenphos at
100 and 250 ppm, Carbendazim at 750 and 1000 ppm,
Carboxin at 750 and 1000 ppm, Kitazin at 500, 750 and
1000 ppm and also Quintozene at the same levels were
effective in checking the radial growth of the fungus.
zirgnu Captafol and Mancomeb were @ffective only at
1000 ppm and above, The in vitro effect of fungicides
on Re solani has been reviewed and attempted by several
workers from time to time (Follen & Diallo, 1971; Mahendra
Prabhath, 1971:; Munecera, 1973; Mathai, 1975; sSen &
Kapoor, 1375 Kataria & Grover, 1977). TRegarding the
cffect of PCHB, there was difiference of opinion among
earlier workers. Vaartaja (1960) reported that PCKB
wag: the least toxicant to R. golani whereas Nakanisha
and Oku (1970) demonstrated that PCNB wasg strongly
fungitoxic to Re solani in culture. Similarly Sinclair
(1960) reported that R. golani isclates differed in their
sensitivity to PCNB. Kesavan (1984) reported that mycelial
growth of R. s0lanl was effectively controlled by Captafol
and PCHB at 10 ppm. 'The present results showed that
Ziram, Captafol and Mancozeb were able to inhibit gﬁowth
only at higher concentrations nemely 1000 ppm and aboves
Muneera (1973) and Mathai (1975) have reported that Captan
and Dithane M.45 were least effective at lower concentrations

in inhibiting the growth of R. solani in culture.
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Studies on the effect of insecticides on the in wvitro
growth of the fungus revealed that Carbaryl at 1000 ppm was
able to give maximum inhibition of mycelial growth.

Carbaryl + Lindane (Sevidol), Carbofuran, Dimethoate,
Hexachlorocyclo hexane, Fenitrothion, Formothion, Penthion,
Methyl parathion, Monocrotophos and Phorate at the sams
concentrations as Carbaryl were equally effective in
inhibiting the growth of the fungus:. The effect of
various insecticides on the in vitro growth has already

been discussed by earllier workers,

Simkover and Shenefelt (1931) observed in their
laboratory tests that crude BHC dusts would effectively
iphiblt the myeeliél growth of R, golani on agar slants.
the effect of Phorate against Re. golapi has been reviewad
by Hacskaylo and Stewvard (1962). fhey showed that the
rate of inhibition of mycelizl growth duereased as the
concentration of rFhorate inﬁreased in the medium. Naguib

b

(1968) observed that Sevin (Carbaryl) even at lower qon-

centrations could effectively reduce the growth of R.solani.

Lakshmanan and Nair (1980) £rom a detailed in vitro
study with granular insecticides concluded that Scvidol
and Thimet were highly inhibitory to the growth of R.goland
and its sclerotial formation and they have also suggested
that the toxicity of Sevidol may be due to the presence

of HHC molety in it as its component. “The present
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observations also indicated that Carbaryl and the granular
insecticides, namely, Phorate and Sevidol were inhibitory

to Re solani.

The results of the in'vitro effect of herbicides
revealed that Bentazone at 1000 ppm was the most effective.
one followed by Benthiocarb, Butachlor, #luchloralin,
Nitrofen and 2,4D Sodium salt each at 1000 ppm concentration,
Propanil at lower levels of 500, 750 and 1000 ppm and also
750 'and 1000 pem of Pendiméthalin vere also equally
effective as the above ireatwment. The effectliveness of
Benthiocarb,: Butachlor, Fluchloralin, Nitrofem and 2,4D
_have been reviewed tind: attempted by varilous workers

(Varma et al., 1978; Lekshmanan and Naiyr, 1980; Millikan

and Fields, 1964).

L

Propanil was effective eﬁen at lower concentrations
of 500 ppme Inderawati and Heitefuss (1977) reported fifty

per cent reduction of radial growth of Corticium sasakii

with 10 ug/ml commercial formulation of Propanil. Dath

and Swain {1979) alsc found complete inhibition of radial

growth of Corticium sasakil in the presence of 235 to 500 ppm
of Propanilt: gut of the ten herbicidaes tested, Propanil

was the most effective one to irhibit the growth of .
Corticium sasakii. The results of éhe present study also

are in conformity with these findings and Propanil can be

T
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congidered as a herblelde with high potentiality in
suppressing the growth of sheath blight organism,,
Fluchlordlin used for the in yltro tests was effective
only at higher concentration of 1250 ppm. Verma gt al.
(1979) pointed out that the chemical Fluchloralin has no
effect on R. bataticola but reduced the radial growth of

mycelia of other fungi, namely, Fusarium osysporum £.

clceri and Sclerotium rolfsii., Vyas and Khare (1933)

also reported the hich toxicity of the chemlcal on S.

rolfsii than on R. bataticola and F. oxysporum 2,4d
Sodium salt was effective only at high concentratlions of
100C¢ ppms At lower concentrations of 100, 250 and 500 ppm
there was complete growth of the test funguss According
to Millikan and rields {1964) there was only 86 per cent
inhibition of growth in 100 ppm of the chemical. In the |
present study too, only 56 per cent inhibition of growth
was obtained in 100 ppm of the c¢hemical. However, there
was no stimulation of growth as detected by Kurodani gt al.
(1959) and Tatsuyama and Jikihara (1970). S5¢tudies con-
ducted by Lakshmanan and Nair (1980) revealed that a |
nﬁmber of the common herbicides recommended for rice f£ields
except that of 2,4D did not inhibit the growth of R.gelani.

From the results of the present study, itrcan be concluded



that Propanil at 500 and 750 ppm is the most effective
herbicide in checking the growth of R. golani. The effects
of Bentazone, Benthiocarb and Butachlor are on par with

that of Propanil.

Results of the pot culture study undextaken to
evaluate the influence of various plant protection
chemicals on the incidence and intensity of sheath blight
diseagse on rice crop revealed that fungicides ranked first
in reducing the disease intensity. Among the fungicides
2diphenphos was able to give maximum reduction of the
incidence of the disease, This was followed by Carboxin
and Kitazin which were on par., Application of Quintozene
in so0il was found equally effective as Kitazin Carbendazim
and 7iram. The fungicides Captafol and Ziram were equally
effective in minimising the disease but inferior to ;
Carbendazim. Considering the lntensity of the disease,
the fungicides Carbendazim rebérded the maximum reduction
followed by Captafol and Carboxin. Kltazin, Ediphenphos
and Quintozene were found equally effective in minimising
the intensity but these were significantly inflerior to
Carbendazim. The in yivo effect of different funglcides
have been reviewed by varlous workers £rom time to time

from varlous parts of the world. =&Zventhough a wide range of



fungicides have been detected to be effectlve against
this dlsease, thc use of Ediphenphos, Carboxin and
Carbendazim is more commonly recommended. {(Umeda, 1973;
Kannalyan & Prasad, 1976 mukherjee, 1978; Nair & Rajan,
19783 Jaganathan & Kannalyan, 1978; Kannaiyan & Prasad,

1979; Dev & Satyarajan, 1980; Roy, 1981; Anon., 1986).

The effect of PCIB in checking the diseasc has also
been reviewed by Kannaiyan and Prasad (1976). BCHB is
reported to Be effective in controlling 2 mumber of solil
borne diseases caused by Rhizoctonia solani. Another
atudy by Suhag and Rana (1984) showed that solil drenching
with Quintozene could protect onion seedlings from R.golani

infection in glass house.

Among the fungicides tested Manaozebgand Ziram
appeared thermost inferior treatments. The ineifficacy of
Ziram in controlling the sheath blight pathogen was dig-
cussed by Hashioka (1952),

In the case of insecticides, Carbaryl was the most
effective one in reducing the incidence of disease. Re-
garding herbicides, Propanil was the most effective her-

bicide followed by Benthiocarb, Pendimethalin and Bentazone.



¥luchloralin zrd 2,4D Sodium salt were the least effective
in reducing the incidence.when the intensity of disease
was considered, Propanil was the most supericr treatment
and Butachlor the most inferior. <The efficacy of

Propanil in reducing the disease intenslty has been
confirmed by Inderawati and Heiltefuss (1977) who found
that Propanil 10 ug/ml was effective in reducing the
intensity. Lakshmi (1984) while conducting pot culture
studies on the effect of herbiclides on the intensity of
sheath blight reported that Propanil was the most effective
herbicide in reducing the intensity of sheath blight

digsease in rice.

¥luchloralin and 2,4D Sodium salt were the least
effective in reducing the incidemce. Fluchloralin r
applied to soil reduced damping off of seedling by

Pythium butleri at 20-25°C and enhanced damping off at

30°C, In vitro assay also revealed that Fluchloralin

was effective only at a concentraticn above 1000 ppm.

*here are several reports on the effect of 2,4D on
the sheath blight pathogen. XKurodani et al. (1959) reported

that sheath blight was increased by spraying with 2,4D.
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Though in the present experiment there was no increase in
the incidence of disease it tends to be unaffected by
spraving 2.4D; According to Manila and Lapis (1977) the

disease was not affected by 2,4D,

‘

Populations of fungi, bacteriai and actinomycetes
wore less in the rhilzosphere of infected plants than in
healthy plants. The activity of the pesticides applied
to the crop is not only restricted to the target dfganism
but extends to the non-target organisms as well. In the
pot culture studies conducted it was found that Captafol,
mdiphenphos and Carboxin enhanced the soil microbial
population.‘ Hainwright and Sowden (1977) have reviéwed
that Benonyl, Captan and Thiram increased the proportion
of fungl and bacteria in soil. The fungal population was
reduced by éiram; Carbendazim, Quintozene and Kitazin.
Kannaiyan and Prasad (1979) conducted pot culture experi-
ments using '‘several fungicides and have found that Kitazin,
Hinosan, Benlate, Vitavax and Bavistin inhibited fungal

population,

Regarding bacterial and actinomycetes population,
it was found that idiphenphos enhanced the hacterial
population while Carboxin, Carbendazim, Zirsm and Quintozene

decreased the population of bhacteria. All the funglcides




tested, reduced the actinomycetes p9pulation of the soil.
The role of &diphenphos in enhancing the bacterial

- population was already been established by Kannaiyan and
Prasad (1979), PFarley and Lockwood (1968) reported that
Quintozene at 1 ppm reﬁuéed actinomycetes by 65% and at
25 - 200 ppm actinomycetes were reduced by 99%. This
£inding is ih'confirmity with the result obtainad in the
present study, in which Quintozene was reported to reduce

the actinomycete population drastically.

Insecticides affect the soll microflora in quite a
diversified manner, Carbofuran, Carbaryl + Lindane,
Carbaryl and Fenthion erhanced the fungal population signie
ficantly. Treatment wlth Phorate and Fenitrothion tend
to reduce tﬁg fungal population to the maximum, Visalakshy
et al. (19863 reported that Carbofuran when used at re-
commended dosages did not affect the mlcrobial activity.
The toxicity of Phorate at higher dcse of 20 ky/ha wes
already established by Chellish (1972) and satpathy (1974),
All insecticides tested in the present study enhanced the
bacterial’population while the actinomycetes population
ﬁas decreaseds There are reports on 100 to 300 per cent
increase in bacterial populaticn by the application of

Carbofuran (Mathur et al., 1976). Obliswamy et al. (1977)



reported that Fensulfothion, (uinalphos and Disulfoton
increased the population of bacteria and actinomycets.

In the present study too, the bacterial population was

"~ emhanced while the actimomycetes population was signie-
ficantly reduced by the application of insecticides.
*This is supported by the work of Roy et al. (1975) who
reviewed that Diazinon, Carbofuran and Endosulfan reduced

the actinomycete population.

Regarding the herbicides excepting Kltrofen all
other chemicals decreased the fungal population as well
as actinomycetes population. In the case of bacterial
population éxcepting Butachlor all other treatments
decreased the bacterial population. Venkataraman and
'Rajyalakqhmi (1971) have reported that the bacterial and
actinomycete population were suppressed by Ceresan M, :
Dithane, 2,4D, Daldpan, PFropazine, Coloran, Linuron znd
Diuron. Another conclusive proof to the inhibition of
soll fungl by herbicides was the work of Mosca gt al. (1969),
They found that most of the soil fungi were inhibited
by the action of pre-emerge herbicides namely Horbitox

Legunin and Leptame

50il organisms which are antagonistic to the rice
sheath blight pathogen are very common under natural

conditions in soil. The results of the study on the



antagonistic nature of mycoflora cbtalnad from soil
- ravealed that certaln wmicroorganisms exhibited a grester
degree of antagonism towards the pathogen compared to

others. Among the fungl, Trichoderma viride was the most

virulent. Others exhibiting antagonism were 2spergillug

niger, Heurospora grassi, Penieillium oxalium, Chactomium

globosum and Fusarium splani. The antagonistic sotivity

of T. viride towards R. gsolani has been well established
by many workers (Orgura & aAkai, 1965; Naim & El Ssawy, 19065;
Naikl & Ui, 1972; Rroy. 1977), Gokulapalan (1981) recorded

antagonistic activity of Agpergilius flavus and j. niger

on R, solani, In the present study, A. niger was found
t0o be highly antagonistic théugh no antagonism was noted

for p. flavug. The antagonistic nature of Neurospora grassa

to Pellicularia sasakii has already been noted by endo gt 'al,

(1973). The possible use of the sbove organism to control

sheath blight has been discussed: Peniclllium oxalicum

toc has antagonistlc actlon agoinst Rhizoctonia gelanl.

The antagonistlc nature of Penicilium gpp has been proved

by Chu and wu (1980). Twelt and Hoore (1954) reported that
Chaetomium globosum was antagonlstic to Rhizoctonia SPs

In the present study, Chaetomium globosum was found to be

antagonistic to R. solani.
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One bacterlal isolate (Bacillus sp.) and one actino-

mycete isolate (Streptomyces sp.) both unidentified have

also been found to be antagonistic to R. solani. There

are sevaral reports on the antagonistic activity of

Bacillus subtilis on R. solani (wood, 1951; Olsen, 1965;

Chu, 1982). Antagonism of actinomycetes strains to R. solani
has also been reported by Cooper and Chillon, 1949;

wood 1951; Chand & Logan, 1984),.

The results of the potculture experiment laid out
to study the effect of application of antagonistic organisms
and plant protection chemicals on the incidence of sheath

blight revealed that among the organisms used, Trichcderma

viride was the most superior one resulting in maximum

reduction of disease followed by Neurospora g¢rassa,

Asgergillustniaer and Chaetomium oglobosum., There are

several reports on the efficacy of Trichoderma viride in

irhibiting the development of R, solani and several workers
have used the samz as a blccontrol agent against several
discases caused by Re goland. Both in vitro and in vivo
experiments conducted by Sadowskl (1976) it was evident

that T. viride and 3. glaucum inhibited the development of

the pathogen Re. solani in soils rich in humus. Other specles
of Trichoderma namely T. harzianum could suppress the pathogen

Re solanl causing seed decay and damping off of mustarde.
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(M¢thtar, 1969)« 7. hamatum controlled root rot of pea or

raddish in soil infested with R. solani or Pythium sp.

(Chet et al., 1981) Neurospora crassa was the second
most effective organism in controlling the incidence of
sheath blight. Endo et al. (1973) has reported the reduced

incidence of Corticium sasakii the causal agent of sheath

blight of rice plant by leurospora crassa. The effcctiveness

of Aspergillus niger has been reviewed by several workers

(shukla & Dwivedi, 197%; Neweigy et al., 1981), Venkata-
subbaiah and Safeeulla $1984) demonstrated that under glass
house conditions seed treatment with A. niger reduced the

incidence of‘collar rot of coffee seedlings.

Studies on the occurrence of mycorrhizae revealed
that mycorrhizae were present in rice plants and it has
been enhanced in the pots trezted with Quintozene. Ferti-
lizer additibn too did not inhibit the pressnoe of mycorhlzae,
The occurrence of mycorrhizae has already been reviewed by
several workess (Igbal gt al., 1978; Gangopadhyay & Das, 1982;
Gangapadhyay & Das, 1984), Increased endomycorrhizae cottan -
roots, after application of nemalicides has been observed
by Bird gt al. (1974) while deleterious effects of certain
fungi toxicants on formation of mycorrhizae in corn root

has been noted by Nesheim and Zinn (1969),



SUMMARY



SUMMARY

Rhizoctonia solanl is an ubiquitous fungus affecting

a wide range of crop plants, In rice, the sheath blight
disease caused by R. soland is devastating resulting in
great economic losss The present investigation was under-
taken to make a critical assessment of the efficacy of
various plant protection chemicals, wviz., fungicides,
insecticides and herbicides on the incidence and intensity

of sheath blight of rice and on the survival of the pathogen.

The organism was isolated from naturally infected
rice fields and its pathogenicity proved. The pathogen
was reisolated and the culture maintained throughout the
study. Studies on the wviability of sclerotia revealed
that sclerotia remained viable upto 210 days in all the
different types of solls used, namely sandy, clayey and
loamy. The organism could survive in straw bits only

upto 180th day.

Results of the in vitro evaluation of fungicides
on R. solani revealed that Ediphenphos at 100 and 250 ppm,
Carbendazim at 750 and 1000 ppm, Carboxin at 750 end

1000 ppm, Kitazin at 500, 750 and 1000 ppm and also
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fuintozene at the same levels were effective in checking

the radial growth of the fungus. Studies on the effect

of insecticides on the in vitro growth of the fungus
revealed that Carbaryl at 1000 ppm was able to give

maximum inhibition of mycelial growth. Carbaryl + Lindane
(sevidol) cCarbofuran, Dimethoate, Hexachlorocyclohexane,
Fenitrothion, Formothion, Fenthion; HMethyl parathion,
Monocr;tophos and Phorate at the same concentrations as
Carbaryl were equally effective in inhibiting Ehe growth

of the fungus., Regerding herbicides, Bentazone at 1000 ppm
was the mosf effective one followed by Benthiccarb,
Butachlor, Fluchloralin, Nitrofen and 2,4D sodium salt

each at 1000 ppm concentration. Propanil at 1cwer‘levels

of 500, 750 and 1000 ppm and also 750 and 1000 ppm of
Pendimethalin were also equally effective as the sbove
treatment. A pot culture experiment revealed that Ediphenphos
was the most effective fungicide against the disease. This
was followed by Carboxin and Kitazin which were on par, The
fungicides Captafol and z;ram were equally cffective in

minimising the disease but inferior to Carbendazim.

Regarding intensity of the discase, Carbendazim
recorded the maximum reduction followed by Captafol and
Carboxin., ®Kitazin, Ediphenphos and Cuintozene were found
equally effective in minimising the intensity but these

were significantly inferior to Carbendazim.



among the insectlicides, Carbaryl was the most
effective one in reducing the incidence of disease,
Regarding herblcides, Propanil was the most effective
herbicide followed by Benthiocarb, Perndimethalin and
Bentazone. Fluchloralin and 2,4D Sodium salt were the

least effective in reducing the incidence.

Studies conducted on the effect of pesticldes
on the rhizosphere population revealed that Captafol,
Ediphenphos and Carboxin erhanced the scil microbial
population while Ziram, Carbendazin, Quintozene and
Kitazin reduced the population. Regarding bacterial
and actinomycetes population it was found that Ediphenphos
enhanced the bacterial population while carboxin, Carben-
dazim, iiram and Quintozene decreased the population of
bacteria, Ail the fungicides tested, reduced the
actinomycetes population of the soil. Insecticides _
affect the soil microflora in quite a diversified manner.
Carvofuran, Carbaryl + Lindane, Carbaryl and Fenthion en-
hanced the fungal population significantly. Treatment
with Phorate and Fenitrothion tend to reduce the fungal
population t6 the maximum. All insecticides tested in
the study enﬁanced the bacterial population while the

actincmycetes population was decrecased.
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A pot culture experiment revealed that tdiphenvhos
was the most effective fungiclde ageainst the disecase
followed by Carboxin and Kitazin which were on par.

Armong the insecticldes, Carbaryl was the most effective
one in reducing the incidence of disease and Propanil
the bast herbleide fluchloralin and 2,40 .Sodium salt were

the least effective herblecides.

Arong the'antagonistic flora obtained f£rom soil

Trichoderma viride was the most virulept. Others exhi-

biting antagonism were Aspergillus niger, Heurospora

crassa, Penicillium oxalicum, Chaetomium globosum and

Fusarium solanl..

ﬁ*’”(, The results of the pot culture experiment leid
out o study the effect of application of antagonistic

organism and plant protection chemicals on the incidence

of sheath blight revealed that asnong the organisms used,

'  Zrichoderma viride was supsrlor since it resulted in the

maximum reduction of disease followed by Neurogpora

crassa, Aspergillus pniger and Chaetomium globosum. Studies

on the occurrence of mycorrhizae revealed that mycorrhizae
were present in rice plants and it has been enhanced in

the pots treated with Quintozene.
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APPENDIX I

Composition of Potato dextrose agar

Potato - 200 g
Dextrose - 20 g
Agar - 20 g

Distilled water - 1 L

APPENDIX II

Rose bengal Streptomycin agar

Dextrose - 10 g
Peptone - 5g
Potassium dihydrogen

phosphate - 1l g
Mg SO4 - 0.5 g
Rose bengal {1 part in 30,000 parts)
Agar - - 20 g

Distilled water -1 L

ADPENDIX IIiII

Soll extract agar

Soll extract - 1000 ml
Dextrose - 10 g
Peptone - 10 g
Agar - 20 g



APPENDIX IV

Kuster's medium

Glycerol
Casein
Mg SO4
FeSO4

K N°3
Nacl
KzHPO
CaCO3
Distilled water
FH

4

APPENDIX V

Selective medium for R.

KZHPO4
Mg So,
Kel
Feso4
Na No
Dexon
Chloram phenicol
Streptomyclin sulfate
Gallic acid

Agar

Distilled water

2

- 10 g
-~ B.3 g
- 0.5 g
- d.l lat
- 20 G
- 2 g
- 0.5 g
- 0.2 g

- 1L

- 608"7

solani (Ko and Hora 1971)

-1 g
- 0.5 g
- 0.5

~ 10 mg
= 0.2 g
- 90 mg
- 50 mg
- 50 mg
- 044 g
- 20 g
+ 1 L.



APPENDIX VI

Analysis of variance table

Bffect of fungicides on the survival of R. solani in soil

Sum of Mean sum of F cal~
Source D.F. sqguares squares culated
Treatments 8 17.03011 2.128763
Error 18 2.528427 1404682 15.15477*
Total 26 19.55853

- — Y e ——— e il Sl e i S — . — G ——— e . - —

* gignificant at .05 level
Ranking 3 T6 T7 T3 T4 T8 Tl T5 T2 T9

CDh = 0.562819

APPENDIX VII
Analysis of warlance table
Effect of insecticides on the survival of R. golani in soil

- e oy ——— N S — . T — e S g Yl W R D A S S et ik el e v

Source D.F Sum of Mean sum oOf F cal-
squares squares culated

Treatments 12 18.4664 1.538862

Error 26 3.052094 1173882 13.109017 =*

Total 38 21,51843

e —— e PSP S Y GO S D vl AR U et e s s S ar fegh P S R S e T T P S —_—

* Significant at .05 level
CD = .598647
Ranking T,Tyq T3 T4y T4q Ty Ty Tg Ty Ty Tg Tg T13



APPsRDIX VIII

Analysis of wvariance table
Effect of herbicides on the survival of R. solani

Source DeI'a sum of Mean sum of I cal-
squares squares culated

Treatments 8 14.66249 1.832811

Brror 18 1.842468 1023594 17.905666%

Total 26 16.50496

- - - —— v . ek et S S N S S D SN Ly et S St e S-S S G ol e oy e i

* gignificant .05 level

c.D. T5 ?7 TBTl T4 TS T2 TG Tg

APPENDIX IX
Analysis of variance table

In vitro effect of fungicides on the radial growth of R.solani

P e e L ol St T ST . S iy . S B i G T e ey sl ey s S S S R S s Gl P S s S o S-S Skl S v N ek SN S P OB 0 T e el S ol el e

Source D.F . Sum of Mean sum of F cal-
squares squares culated

Treatments 40 600.4606 15,01152 14,31803%*

TRTD Vs Control 1 87.75354 87.75354 83,69961%*

Error 84 88.06848 1.048434

Total 125 688,5291

T * Significant at 0.05 level
CD = 1.64482%



APPENDIX X

In vitro effect of insecticides on the radial growth of

Resolani
Source D,F Sum of Mean sum of F cal-
squares squares culated
Treatments 59 882.8996 14.9644 25,43708
TRTD Vs Control 1 71,11133 71.11133 120.8778*
Error 122 71.77149 . 5882909
Total 1a2 954.6711

* §ignificant at 0.05 level

CDh = 1.260824

APPENDIX XI
In vitro effect of herbicides on the radial growth of

Re.solani
Source D.F, Sum of Mean sum of F cal-
squares sguares culated
Treatments 40 955,9734 23.89934 36,53454*
TRTD Vs control 1 52.92261 52,92261 80.90196%*
Error 84 2.02661 .024125

Total 125 1010.,923
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* Significant at 0.05 level
CD = 1.,5334




APPENRDIX XII
analysis of variance table

Bffect of application of funglcides on the incidenco of
shoeath blight

-y v o0 Wan v 2 e o

Jource D:F. Sum of fean sum of ¥ Calw

' sSquares squares euloted
Treatments 8 2658,.27 332.2759
Error 13 2732332 15,18511 21.88169%
Total 2% 2931,539 |

oy L2 - SRR (e S S EA i s U S St g U g .

* Signiflicant at 0.05 level
CD = 5,8518

APPENDIX XIIZ
* Analyels of varlence table

2£fect of mpplication of fungicides on the intensity of
sheath blight

gdurce D.? Sum of o Mean sum of —_P Cale
scuares squaren culated

Treatments 8 1195983,32 1499.,791

Errox 18 1281.131 71.17324 18,73083%

Total 26 13279,.,46

- o d - — - .

* Significant ot 0,05 level
CD = 14,472412




APPENDIX XIV

Effect of insecticides on the incidemnce of sheath blight
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Source D.F Sum of Mean sum of F cal-
squares squares culated

Treatments 12 3191.844 265,987

Error 26 814.6172 31.3314 8.489462%

Total 38 4006,461

-
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* Significant at 0.05 level
CD = 9.,78022
Ranking T1T3T6T2 T11T10T7T4T12 T5T9T13T8

APPERDIX x
Analysis of variance table

Effect of application of insecticides on the intensity of
sheath blight

'
- - e — ———— —— —— o

Source D.F Sum of Mean sum of ® Cal-
squares squares culated

Treatments 12 6006,.627 500.5523

Error 26 1298.887 49,95718 9,24885%

Total 38 T7305.514

. Ranking T

- -

* Significant at 0,05 level

1171071 T5T2Tg  T7T4TeT3Tq2

T.,17,T.T,T

ToT13



APPENDIX XVI

Analysis of variance table

Effect of application of herbicides on the incidence of

T A Sy Sy TS s ek vl e e . ——— QP S - .

sheath blight

F Cal-

Source D.F Sum of Mean sum of
sgquares squares culated
Treatments 8 1617.539 202,1924
Error 18 900.5469 50.03038 4,041392
Total 26 2518.086
* Significant at 0.05 level
CD = 10.62176
.Ranking T7T2T6Tl T3T5 T8T4T9
|
* APPENDIX XVII
2nalysis of wvariance table
Effect of application of herbicides on the intensity of
sheath blight
Source D.F Sum of Mean sum of F Cal-
squeares sgquares culated
Treatments 8 3528.834 441.1043
Error 18 2006.115 111.4509 3.51807%*
Total 26 5534,949

i

* Significant at 0.05 level
CD = 18.110157
Ranking T7T1T2T8T5T6T4 T3T9



APPENDIX XVIII
Analysis of wvariance +table

Effect of combined application of chemicals on the incidence
of sheath blight

Source D.F Sum of Mean sum of F Cal=
squares squares culated
Treatments 10 2319,91 231,991 )
Error 22 377.6524 17.16602 13.51455%*
Total 32 2697,563 "

* gignificant at 0,05 level
CD = 7.358584
Ranking ‘T6T4T2T5 T9T10T7T1T3T8T11

APPENDIX XIX
Analysis of varlarce table :

Cffect of combined application of chemicals on the intensity
of sheath blight

S Sl el il S Sk VI e T — S — - — -— . ——— —

Source D,F Sum of Mean sum of F Cal-

squares squares culated
Treatments 10 2269,966 252,2185 4.36207*
Error 22 1156.415 57.8207 4,36207%
Total 32 3426,.,381

- - - —— —— — —

* Significant at 0.05 level
CD = 13.8372
Rarking  TgTgTeTThToTsToTs T19Tqg



APPENDIX XX
Analysis of wvariamnce table

Effect of application of fungicides on the yleld of rice plants

Source D.F Sum of Mean sum of F Cal=
sqguares squares culated

Treatments 8 485,8516 60.,73145

Error 18 2254 125,222 .484989

ETotal 26 2739,852

Insignificant at 0.05 level
CD = 18.,35747

APPENDIX XXI
Ahalysls of varlance table- 1

pffect of appllcation of insecticides on the yield of rice plants.

Source D.f Sum of Mean sum of ¥ Ceal-
squares sguares calculated

Treatments 12 347.6953 28.9746

Error 26 2870 110.3846 « 2624878

Total 38 3217.695

- ek . e i S ] — . — T . S —— P -

Insignificant at 0.05 level
CD = 18,35747




APPENDIX XXII

Analysis of variance table

Effect of application of herbicldes on the yleld of rice plants.

Source D,F Sum of Mean sum of F Cal-
squares squares culated

Treatments 8 194,0742 24,25928

Error 18 2588,668 143.8149 +168684

Total 26 2782.742

- ———— T oy S - - [ -

Insignificant at 0.05 level

APPENDIX XXIII
Analysis of wvariance table

Effect of combined application of plant protection chemicals
on the yield of rice plants

- — - — —— — i e S . S it sty gy el e Y

Source D.FP Sum of Mean sum of F Cal-
squares squares culated

Treatments 10 249,.,8789 24,98798

Error 22 1032 46,9090 »53263

Total 32 1281.879

Insignificant at 0.05 level
CDh = 12,16433



APPENDIX XXIV
Analysis of variance tsble

Effect of application of fungicides on scoil fungl

Source

. - S ) e s = S i S

Treatments
Error

Total

D.F Sum of Mean sum of F Cal-
squares squares culated -
8 38.11853 4,7648
18 5,531128 .3072849 15,50619*%
26 43.64966

Significant at 0.05 level
CD = 1,008619

Ranking: T8T6T2T9T7T5T3 T4T1

APPENDIX XXV

A

Analysis of wvariance table

Effect of application of fungicides on soil bacteria

—— ——— —— -~ ——— m

Bource D.F Sum of Mean sum oOFf F Cal-
squares sgquares culated

Treatments 8 5.062052 «6827565

Error i8 1,986984 .110388 6.18506%*

Total 26 7449036

Significant at 0.05 level
Ch = ,6045298

Ranking T3T2T8T7 T5T6T9T1T4



APPENDIX XXVI

Effect of application of fungicides on soil actino mycells

. —— o — — — o —— - e it e e s Sl iy S i Sl ) S e S vy S e e Sl e

Source D.F Sum of Mean sum of F Cal=
squares S squares culated

Treatments 2] 4,921677 «6152096

Erroxr 18 3.897492 .2165273 2.,84125*

Total 26 8.819168

* Significant at 0.05 level
CD = .84666

Rarking : T,ToTTeT,Tg T,T4Tq

APPENDIX XXVII

Effect of application of insecticides on soll furgi

Source D.F Sum of Mean sum of F Cale

. ‘squares S squares culated
Treatment s 12 57.29993 4,774994
Error 26 27.5221 1,058542 4,510915%*
Total 38 84.82202

———— - S .y g gy - ——— —— i A b S D S o —

* Sigrificant at 0.05 level
CD = 1.797681
Rankimg: Ty,Tg TgToTyaT13T4TgTyq T3TTTg



APPENDIX XXWIII

Effect of application of insecticides on soil bacteria

- - - —— - — —— — —— —— - -

Source D.F Sum of Mean sum of F Cal-
squares squares culated

Treatments 12 3.61535 ».3012797

Error 26 10,8884 .4187845 .719416

Total 38 14,50375

*Significant at .05 level

Ranking : 711T3T4T6T8T9T2T7T12T10T1T5T13

APPENDIX XXIX

Effect of epplication of insecticides on soil actino mycetes

- ——— . Y — T A —— B ot gl S — —— -

Source D.F Sum of Mean sum of F Cal-
squares squares culated

Treatments 12 4,945828 .413819

Exrror 26 7.638902 « 2938074 1.40847*

Total 38 12.60482

* Significant at .05 level
CD = .947087
Ranking: T11T5T10T4T6T2T9T3T1T7T8T12T13



APPENDIX XGIX
Analysis of variarbe table

Effect of application of herbicides on soil fungi

Bource D.F Sum of Mean sum of F cal-
squares squares culated

Traatments 8 32.37616 . 4.,04702

Error 18 5.831482 «3239712 1.249191 *

Total 26 38.20764

Effect of application of herbicides on s0ll bacteria

. - ——— —-—

* Significant at 0.05 level
CD = 1.035643

Ramking: TgTyT,T,To T,T ToTg

APPENDIX 230{IL
Analysis of variarce tabie

Source DaFs Sum of Mean sum of F Cal-
squares squares culated

Treatments 8 16,57695% 2.072119

Error 18 5.26297 «2923872 7.086899*

Total 26 21.83992

* Significant at .05 level
Ch = ,9838659

Ranking: T1T8T4T2T5 T7T6T9T3

-



APPENDIX XXX IIX
Analysis of variance table

Effect of application of herbicides on the soil actino mycetes

—— ——— - —— -

Source D,F Sum of Mean sum of F Cal-
squares squares culated

Treatments 8 4.,586273 _.5732841

Error 18 2.234039 «1241133 4.,619031%*

Total 26 6.820313

- p—t— et W - - -

* Significant at .05 level
CD = ,6410115

Ranking: T2T6T8T4T9T3 T1T7T5

APPENDIX XXXIII
Analysis of variance table
Effect of application of antagonistic organisms and chemicals on
the intensity of sheéath blight ‘

Source D.F sum of Mean sum of F Cal-
- squares sguares culazted
Treatments 20 112,9638 5.64818 7.10261%*
A 6 67.65601 11,278 14.88858%
B 2 8.99938 4,49969 5.94129%*
AXB 12 368.30835 . 3.025696 3.995061*
Errdr 42 31.,80908 7573951
Total 62 144,.7728

-——— —— > -

CD for comparison of treatments A = ,8282462
CD for comparison of treatments B = .5422144

CD for comparlson of treatment
combination A+B = 1,4345646
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ABSTRACT

In Kerala, the incidence of sheath blight of rice
" is endemic causing great economic loss. The present inve-
stigation was undertaken to make a critical assessment of
the efficacy of warious plant pl:otection chemlcals, viz.,
fungicides, insecticides and herbicides on the incidence
and intensity of sheath blight of rice and on the survival
of the pathogen. The organism' was isolated £rom ‘na"curally

infected rice f£ields and its pathogenicity. proved.

Studies on the viability of sclerotia revealed that
they sclerotia remained viable upto 210 days in all the
different types of solls namel} sandy, clayey and léamy.
The organism could survive on straw bits upto 180th day

only.

In vitro evaluation of plant protection chemicals on
R. solafi revealed that Ediphenphos at 100 ppm was the moét
effective fungicide in checking the radial growth of the
fungus. A_Carbaryl, among the insecticides at 100 ppm was
able to glve maximum iphibition of mycelial growth, Regarding

herbicides, Bentazone at 1000 ppm was the most effective

one.



A pot culture experiment revealed that Ediphenphos was
the most effective fungicide against the disease followed by
Carboxin and ketazin which were on par. Among the insecticides,
Carbaryl was the most effective in reducing the incedence of
disease and propanil the best herbicide £f£luchloralin and 2,4D

Sodium salt were the least effective herbicides.

among the antagonistic flora obtained from soil, Tri-

choderma viride was the most virulent, others exhibiting

antagonism were Aspergillus niger, Neurospora crassa,

Penicillium oxalicum, Chaetomium globosum and Fusarium solani.

The results of the pot culture experiment laid out
to study the effect of application of antagonistic organlsm
and plant protection chemicals on the incidence of sheath

blight revealed that among the organisms used, Trichoderma

viride was the superior one in the maximum reduction of .

disease followed by Neurospora crassa, Aspergillus niger and

chaetomium globosum, Studies on the occurrence of mycorrhizae
revealed that mycorrhizae were present in rice plants and

it has been erhanced in the pots treated with Muintozene.



|
<

chlamydogpores, the effect may last over 12 months and 1if

it is favourable for lts survival this periocd of survival
may increase for 5 to 10 years or if it is toxic to potential
pathogen thelr capacity to induce disease may be reduced as
pointed by Altman and Campbell (1977). Since R. solani is
an organism which survives by formation of sclerotia it is
true that some of the herbicides have got kheneficizal effects

while some others are detrimental o them.

Lakshmi (1984) found that sheath blight incidence
was least in Bentarzone treated pots and in the case of

minimiéing intensity Bentazone was second to Propanil.

In a £ield test in Kerala, post emergence application
of Saturn at 2 kg ai/ha controlled sheath blight and sheath

rot of rice (Corticium sasakii and Sarocladium oryzae)

respectively. (Vasavan et al., 1980). Varma st al. (1978)
in Kerala recorded that Avirosan 50 EC, Saturn 50 :C,
Machete 50 3C and Rilof HS0 EC were highly inhibitory to

the growth of Corticium sasakii.

A maltilocational trial conducted by Kerala igrie
cultural University at Adoor and Moncompu during 1981-82
on the affect of various herbicides on the control of
sheath blight disease revealed that Hitrofen 1.25 kg/ha and

1.75 kg/ha, Basagran (Bentazone) 1.75 kg/ha are effective



