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INTRODUCTION



INTRODUCTICN

Sheath blight disease of rice caused by
Rhizoctonia goleni (Kuhn) has become prevalent in Kerala

with the introduetion of high yielding varieties of rice.
Now it is the most destructive disease of rice in the State
end its occurrence is found endemic in the important rice
growing aress of the State, where monoculture is practiced
under high fertillity conditions, particulerly with uniform
genetic material in the field.

No rice variety has been found to be completely
resistant to this disesse aend high fertilizer responsive
dwarf varieties are more susceptible to this pathogen. The
loss due to this disease has been estimated end generally
it renges from 20 to 30 per cent. The high cost of frequent
application of fungicides meke the rice farmers reluctent to
adopt regular spraying which has aggravated the disease
problem, |

Application of high dose of fertilizers and other
inputs without proper protection not only benefit the crop
but also its enemies; such as pests, disease causing pathogens
and also weeds. Weeds grow very fast in the early stages
along with rice and ig a serious problem in rice production.
It has been estimated that there is about 25.5 per cent
reduction in yield in transplanted rice due to weed menace.

In addition to removal of nutrients, weeds also harbour pests



and diseases as they serve as their collatersl hosts. The
sheath blight pathogen cen infect and survive on a number of
weeds in end around rice fields.

Though effective, due to high cost of lebour, farmers
are not in a position to resort to hend weeding and are
inclined towards the use of herbicides for control of weeds.
A number of herbicides are reported to be very useful in
controlling weeds in rice crop; and a number of chemicals are
at present ma;rkefed as herbicides eand are recommended for
application in r.tce. fields., As with other pesticides, the
biological activity of these herbicides are not restricted to
target orgsnism, but extends to non target orgenisms also
(Katan end Eshel, 1973). Hence inhibitory and stimulatory
effects on harmful or beneficiel non target orgenisms in the
environmnent are possible end a proper understanding of the
seme is a must before meking & large scele application of
perticular herbicides.

Irrespective of the method of application, the
herbicides reach the soil, sooner or later and hence soil
pathogens are more effected. The main mode of survival of
R. goleni; the ceusal orgenism of sheath blight disease, is
by the soil-borne sclerotia. Some of the herbicides commanly
recomended £or rice are reported to have inhibitory effect
on soil-borne sclerotis of R. golani. On the other hend few
other herbicides like 2,4-D emhence the susceptibility of
host flants to disease end there are many reports on the



inhibitory effects of herbicides on disease incldence,

However, there is no systematic end detailed study on
uge of herbicides for disease conirol, especislly to test the
indications obtained in the in vitro studies, on how far it
can be applicable wmder field conditions. Hence, the present
study has been underteken to evaluate the side effect of the
commonly used herbicides in rice fields, like Fluchloralin,
2,4=D, Bentazon, Bénthiocarb, Pendimethalin, Nitrofen, ProPanil.anA
Butachlor, on the control of sheeth blight disease of rice;
under the following lines of investigation.

A. In vitro studies were underteken to study the
effects of different conecentrations of the ebove herbicides
on redisl growth, sporulation, number end size of sclerotia
formed and its germination and pathogenicity. :

B. A pot culture experiment was conducted

1) To study the role of sclerotie in initiating the
disease by srtificiel inoculation.

2) To study the effect of all the sbove mentioned
herbicides on the incidence of sheath blight
disease on rice and to study their effeet on the
viability, germination and pathogenicity of
sclerotia vnder field conditions.

3) The effect of application of field dose of the
above herbicides on the naturel microflora were
investigated and certain nicroorganisms

antagonistic to R. golani were also isolated.



C. A field experiment wes conducted in the wet land
of the College of Agriculture, Vellayani with selected
herbicides to study their effect on the control of sheath
blight and control of weeds. The effect of application of
the different doses of the above herbicldes on goil microflora

wder wet land conditions were also investigated.
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REVIEW OF LITERATURE

Miyake (1910) first reported a new disease of
rice under the name 'Oriental Sheath Blight end leaf spot’

from Japan, caused by Sclerotium irregulere. Since then

this digease has been reported from many of the rice growing
countries of the world. TFor some time this disease was
considered t0 be mainly confined to the orien’a/ since this
has been recorded only from countries like Philippines
(Reinking, 1918; Palo, 1926) Sri Lenka (Park and Bertus, 1932)
end China (Wei, 1934). However, later on its occurrence has
been reported from Brazii, Surinem, Venezuele and Madagascar
(Bu, 1972). This disease has been recorded from U.S.A. also
(Ryker end Gooch, 1938) and in the recent past it is knowm
t0 ocecur throughout the temperate and tropical rice growing
areas of the world according to Hashioke end Makino (1969).
BEventhough Butler (1918) mentioned aebout the
occurrence of this diseasse in India, it was Paracer and
Chahal (1963) who first described in detall the sheath blight
diseage caused by Rhizoctonia solani (Xukm) from Punjeb.

The occurrence of this disease has been subsequently reported
from Punjab by Kohli (1967) and them from Uttar Pradesh by
Singh and Pavgli (1969).

' Tﬁis disease was noted in a severe form in Kerala

State sfter the introduction of the high yielding wvarieties



of rice endups first recorded by Mehendra Prabhath (1971).
Since then epidemic outbreak of this disease has been
recorded from many other States of India also. In Kerala,
sheath blight disease of rlce occurs in a severe form in ail
rice groving regions ell through the seasons and is at
present the mogt important constraint in the production of

rice in the State.

Symptomatology

Miyake (1910) first described the symptoms of this
diseagse in detail. The initiel symptoms appeared as dis~
coloured, ellipsoidel spots on the sheath at or above the
wvater level and also on the leaves. These gpots developed
into oblong or irregularly elongated lesions present on eny
part of the leaf sheath which often extends to the leaf blade.
Gredually the whole leaf blade get rotten and it cen be
pulled out eesily. Singh-end Paygi (1969) reported thet the
initial symptoms appeared as oval to irreguler straw coloured
lesions on the leaf sheath near the leaf base; surrounded by
narrow reddish brown band. DIesicns increased in siﬁe
coglesced and covered the whole leaf lemine, which appeared
as banded patches. Sclerotia developed in the infeected
regions. In the case of severe infection the sclerotia were
observed on the spikelets and on the partially opened lemma:
and palea glso. Kozeka (1970) observed that the lesions
developed on the leaf sheaths were first greenigh grey end



ellipgoidal 2 to 3 cm long or more which gradually turned
greyish vhite with a bleckish brown narrow mergin. Under
conditions in Kerala the symptoms are very common on the leaf
blades and Ou (1972) has rightly pointed out that in the
troplics,leaves of an infected plemnt are often severely

infected end killed by the fumgus. ~

Logs in yield

The achnﬂg]oss in grein yield often depends on the
gstage of infection of plants and if infection takes place at
en early stege, the damage will be serious. On the other
hand the loss will be negligible when the crop is infected
et a later stege of growth. According to Mizuta (1956) the
reduction in yield due to the discese is 20 per cent if the
disease developed upto the flag leaf stage. Tsal (1974) has
agssessed the yield loss due %0 rice sheath blight by arti-
ficielly inoculating the plants at different stages and
reported that it varied from 6.05 per cent to 11.73 per cent
according to veriety and time of infection., After a detailed
criticel study, Tsai (1975) reported that the loss was
maximum when the plents were infected et sn early stage of
growth.

" In Kerala the damage due to the disesse was observed
0 be very serious during the second crop season. Muneera
(1973) reported o reduction of 22-28 per cent in grain yleld
and 22-28 per cent in straw yield due to this dlsease.



Radhakrishnen (1975) estimated a loss of 29 per cent in grain
yield and 2% per cent reduction in straw due to the digease,
According to Mathel (1975) the loss in yield due to this:
disease in Keregla wag 25 per cent.

Cousal orgenism

The ceusel orgenism was first described as Sclerotium
irregulare by Miyake (1910). Sawada (1912) mede a detalled
gtudy of the dipease and reported that the causal orgenism
vas identical with Hypochnus sagekii Shirai. The organism

was variously nemed and Matsumoto et 2l. (1932) end Matsumoto
(1934) mede a detailed gtudy of the fungme employing e number
of isolates. Tinally Matsumoto (1934) nemed the orgenism as

Corticium peselcli (Shirai) Matsumoto end opinéd that it is

the most accepiable nsme, Ryker and Gooch (19%8) studied
the morphological characters of the culture of the fungng
obtained from China end from Philippines and congidered the
rice pathogen to be the large sclerotial strain of

Bhizoctonia goleni. Talbot (1970) after a detalled comparative.

gtudy eontcluded that Thanatephorous cucumeris (Frank) Donk

ip the perfect state of R. golgni and Hypochnug soleni and

Hypochnus filamentosug were considered synonyms of

Thanatevhorous cucumeris. He considered T. cucumeris as a

collective species thet includes T. nraticela (Kotils)

Flentje, Corticinm microgclerotia (Weber) and C. gasakii

{Shirai) Matsumoto.:



Beksena (1979) distinguished $wo different and
distinet sirains of R. gsolani in Indian soils, the root
infecting, end the shoot pathogen, which are more responsible
for the diseases of crop plents. In Indie the importance of
the gerial strain was realised only after the appesrance
and spread of sheath blight of rice causing severe blighting
of the aerial parts of the plemts,

Anestomosis relationship of Rhizootonia solani

The grouping of R. goleni on the basis of nyphkal
anagstomosis between dirferent gtiains has ggined Tuch
Jmportence in the study of this soil borae plant pathogen.
R. soleni consisis of a great nimber of isolates differing
in verious cheracters (Flentje et al., 1979). Capacity for
hyphal anastomosis between different isolates provides en
indication of relationship within groups of isolates.
Parmeter et al. (1969) reported bthat each anastomosis group.
hes 'its general tendency in host renge end pathogenicity.
Richter and Schneider (135%) clagsified strains of R. golani
into six groups. Parmeter et g1, (1963) observed thet most
of the 156 isolates of H. poleni, they have isolated and
tested, fell into four snestomosis groups. _

Lokphmenan et al. (1979 a) reported from Keralas,
India, the byphel ansstomusis between straims of R. goleni
from rice end cowpea.: Gokulapslen (1581) fownd $hat hyphee
of isolates from rice, deinche and groumdnut enastomose
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freely with each other which establishes the genetic relation-
ship between these isolates; butb isolate from sesgmu failed to
anastonose with any of the other three isolates indicating that

it ié gehetically different from the other 1so'l.ate's,
Morphology of the pathosen |

Duggar (1915) observed that. the young hyphkal branches

of R. goleni were inclined in the direction of growth end con-
strictéd: at the point of union with the main hyphae. In mat{lre
hyrhae, branches arise at right and acute engles near 45° to the
main branch (Metz, 1921; Matsumoto, 1921; Palo, 1920), The
hyphal meagurements of most isolates were between 8-1?}1&1
(Duggar, 1915), 6=12 po (Flentje, 1956). Sglerotia were super=
ficlel, more or less globose in shape, but flatitened bélow, white.
vhen young, turn brown et meturity (Matz, 1921; Matsumoto, 1934
Weber, 1963). The size of sclerotia renged from about 1 mm to
severel mm (Frederiksen et al., 1938). |

. The peff_ect state of rice fumgus was first recorded from
India by Singh and Pavgi (1969) from Varenasl and described the
orgenism as developing es -creamy wvhite crust on the leaf sheath.
It was also recorded from Kersla as forming on paddy straw afier
wetting (Lekshmenen et els, 1979 b).

Survival of the orgenism

Sclerotia constitute one of the most important links in
the life history of the pathogen. Ikata and Hitomi (1930)
ata’ged that the selerotia which f2ll on the ground before
harvest of the crop hibernate in the soil end infect the crop
in the following season. Endo (1931) found the fumgus over
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vinter es sclerotia or mycelium end lost their viabil:_lt_y in

dry so0il efter 21 months. Park and Bertue_(19'52) reported thet
at room temperature in dry ‘o;' moist, soil sclerotia gurvived .fo;-
ot least 130 days and for 224 deys vhen submerged in water.
Nisikedo end Hirata (193’?) found that sclerotia yvemsined viable
evena.fter three yeers at or below 20° 0, twventy six months at
25°C, sixteen months at 30 'C and six months at 35° c, on steamed
rice, etr'aw'. . Senford (1952) found that availabillty of
sugceptible host planis was more importemt for survival in soil
then the dead or ‘uving' roots of n:on—mzeceptible hosts and it
diceppeared from heavily_ip.feete_d' soll in ;eee than four months
in the ebsence of susceptible crops, but survived wder soil
planted with susoeptible crops.  Mehendra Prabhath et al. (1974)
repo;-ted‘ that sclerotia lost viebility within 60-80 deys when
they were kept under submerged condition.

Weed hosts of R, sola.ni in rice fields

Teai (1970) o'bserved the host range of Pellicularia

e‘asakii on weeds comprige eleven families, Cyperaceae and
Gremineee being t.he nost imPortant. Mahendre Frabhath

(1971) fo*und' thaf sheafh blight fungus can infect various

hosts of different families. in which include Panicun r_e_g__ 8 L.,
Echmoohloa colonun Link and Cyperus rotundus L.

Gokulepalan (1981) fomd wild colocasie (Araceae), Cyperus
irie L. (Cyperecese), Fimbristylis miliscese Vehl.
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(Cyperaceae), Apluda zrigtida L. (Ponicoideae), Monochoria

veginelig (Burm.F) Presf. are among the rice field weeds:
wkich are host plants of sheath blight fungus.

Chemicgl control

Control of gheath blight by chemicals has been
studied by different workers. Hashioka and Saito (1953%)
found that the growth of Corticium sasekii was inhibited

by orgeno mercuric compounds llke Ceresan, Uspulum and
Neomercurin, Yoshimra (1954) reported that the degree of
demage was reduced by Bor@eaux nixture., Kozaka et gl.
(1957) reported that orgaho arsenic compound 'Urbazid' wes
nighly effective against sheath blight. Of the various
compommds tested, 6-chloro and 6=bromo benzo-xazilone 2
were parbicularly active ggainst Rhizoctonia (Corticium)
soloni (Ecksteiln end Zukowski, 1958) Sinolair (1957)
obgserved that PCNB plus Captan to be promising for the
control of Rhizoctonig (Corticium) soleni.

Chen end Chien (1961) reported thet in Teiwan the
disease was best controlled by tuzet plus lime or by 4:8
Bordeaux mixture plus Granosan applied 40=50 days afier
trensplanting. According to Abeygunawardena and De Silva
(1964) natural infection by C. sasakii cen be reduced by
orgeno ergenic sprays snd to a lesser extent by Dodine or
Triphenyline hydroxide., Tamura (1965) found tlllat organotin
fungicldes controlled the fungus in pot culture and field
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tests. Tekita et al. (1965) reported that sheath blight
ceused by Pelliculeria (Corticium) sasekii was controlled by

nethyl arsenic compounds and ferric methyl arsenate.

Several workers havé reported the effectiveness of
Hinosan (O=ethyl S, 5, diphenyl=-dithiophosphate) in controlling
the sheath blight disease of rice (Umeda, 1973; Mathai, 19753
Mukherjee, 1978; Kannaiyen end Prasad, 1979).

Studies by Chien and Hung (1971) revesled that the
disease was best controlled by spraying with Benlate U.P,.
From IRRI, Philippines, Benlate, BAS-%2050 F @nd Hinogen were
reported to be effective sgeinst sheath blight (Ancn., 1973).

Pommer and Zwick (1973) also found that the new
systemic fungicide BAS-3050 F to be effective in controlling
the disesse. ‘

Kozaka (1961) and his co=workers conducted elaborate:
field trials on the control of sheath blight by fungicides
end they algo developed techniques for testing the efficacy
of fungicides in the lab, by debached leaf techniques.

Antibiatics have elso been used for the control of
gheath blight of rice (Yamamoto et al., 1965). Fukunaga
(1966) found that the antibiotic Polyoxin, was promising
and ﬁo phytotoxio effect was repoxied.

Thirumalachar et al. (1969) reported the effective-
ness of Aurofungin in inhibiting the growth of Corbicium
sasakii uhder field conditions.
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In this laboratory many workers have also attempted
the chemical control of the disease.

Redhekrighnan (1975) found that application of
Avreofungin reduced the intensity of sheath blight infection
and recorded an increage in yield of grain as compared to
other treatments. Varma end Menon (1977) also reported that
Aureofungin sel was elfi‘ective in redvecing the per cent of
$iller infection., It was also found that Benlate was superior
over Hinosan and Cepten in reducing the intengity of disease
" end thereby increasing the yield (Muneera, 1973). Studies
conducted by Jegen Mohan (1977) also revealed thabt higher
levels of potash and application of Benlate end Vitavex
controlled the disease.

The effectiveness of Hinogem in contro]l.ling sheath
blight has been observed by Mahendra Prabhath (1971); Muneera
(1973); Mathei (1975); Redhskrishnan (1975) end Kennaiyan and
Prased (1979). Hinosan was found t0 be superior then
Mureofungin in checking the disease (Redhakrishnan, 1975).
Though Hinosean was not as effective as Kitezin grenmules and
Aureofungin sol in reducing the diseage intensity, it was
oignificantly superior t0 all other fumgicldes tested, except
Kitezin granules in enhencing the yield (Verma and Menon,
1977). Dekshmenen (1979) also fourd that Hinosen increased
the yield eventhough it was not effective ag Vitavax in
controlling the disease. Tekshmansn et al. (1980) have also
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rted that Hinosan was effective in reducing the disease
nsity and per cent hill infection. Gdkulapalan (1981)
observed that Hinosen was effective but ranked third
fficacy.

Vitavex which has been generally recommended agalnst
diomycets has been tried under Kerals conditions against
th blight. Mahendra Prebhath (1971) observed good
elation between lab assay and pot culture evaluation of
jicides against C. gasekii and reported that Vitavax was
rior over all other fﬁngicidee in controlling the
ase and increasing the yield. Jegen Mohan (1977) found
., the disease can be controlled by applying higher levels
otash followed by spraying Vitavex. This fungicide has
. Pound t0 be effective in checking the disease in the
lequent trials also wnder Kerala conditions (Lekshmenen
1., 1980; Golwlepalen, 1981; Neir et al., 1983).

Gokulapalan (1981) observed thet application of
wax and Carbofuran significently reduced the disease:
naity end rice root nematode infestation end increased

4d considerably.

et of herbicides

Several studies have indicated the effect of
vieides on microcrgenisme, and those groups of microbes:-
'h cen use the herbicide applied in goil, as food, will
wish end increase in population and those to which the
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herbicides prove to be toxic will decreage in number
(Altmen end Cempbell, 1977). Most of the herbicides applied.
t0 soil at recommended doses will disappear in less than
twelve months and so no prolonged effect is expected from
herbicides. However, in the case of organisms which
develops special survival structures such as sclerotia ox
chlamydosyores the effect may last over twelve months and
if it is favourable for its survival, this pericd of
survival mey incresse for 5 to 10 years, or if it is toxic
to potentigl pathogen their capacity to induce digease may
be reduced as pointed out by Altmen end Cempbell (1977).

Rhigoctonia golani being en organism which survives by

formation of sclerotie, it is true that some of the herbi~
cides have got beneficial effects on them while others are.
detrimental to them.

Kurodeni et gl. (1959) found that the pathogenicity
of Hypochnus (Corticium) gasaekil on rice was increased by

spraying with 2,4-~D which also increased the size end
number of spots found on plents.

In the in ﬁ-ﬂ'&} tests with verious herbicides by
Altman (1969), it wag found that twenty five of them were.
energy sources for R. goleni and growth was better in media
supplemented with herbicides. Though complete inhi;oition
of growth occurred at 10000 ppm with Tillam end Pyremin,
both increased Rhizoctonia demping off in steamed and in
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field soil in sugerbeets. The prescuce of compebitive
eaproghytic microorgenisms in the untreated field soil
acoowmted for the reduced damping off ank the greater
glucose exudate in plants in herbicide treated soil mey be
the reascn for high susceptibility to low levels of
Bnizootonia infection. |

Chzndler and Sentelmanm (1998) found thet the
herbiecides Trifluralin and ‘Prometryne were entagonistic to
C. solani. ;

Lei end Semeniik (1970) found that the herbicide
constituent Picloram at 500 ppm increased carbohydrate
exuiete from maize seedlings end may be the reason for
increaged root demage due to R soleni in picloram treated
geil,

It hag been fourd that 2,4~D, MCPA, Prometryne end
Simazine encouraged the development of aerial hyphee of
R. solani (Tatsuyame end Jekihara, 1970). The stend of
cucumber seedlings wes reduced by Rhizoctonia + Dinoseb.
Rhizoctonie + Dinuron end Rhizoctonie + Pemtachlorophenol
combinations then Rhizootonia alone though the herbicide
Dinoseb, Linuron end Pentechlorophenol inhibited the
myceliel growth of R. soleni in vitro. The herbicide might
have gffected the physiology of the host and increased the
susceptibility of the seme to the fungal pathogen. |
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Sezgin (1978) stated that growth of R. golani was
significantly altered in the presence of Trifluralin, EPTC
and Aretit and virulence on cotton seedlings wes increased
by herbicides and had no effect on Trichoderma viride.

The increase in pre—emergence and post—emergence
damping off caused by R. soleni was reported by EL .Khadem
et al. (1979) by treatment with Trifluralin and Dinitramine
at half the recommended dose. Fluometuron at twice the
recomnended dose was highly phytotoxic and increased post-
emergence demping off. o

' Summer et al. (1979) found thet root rot‘ ceused by
R. golani, Tythium spp. and Pugsrium spp. wes increased and
root growth and yield of leafy turnip grown: decreased in
80ils receiving herbicide (DCPA) treatments compared with
control.

Growth of R. goleni at 35°C was stimulated at low
rate of Bensulide end NC 8438; and Benifin increased the.
severity of brown paitch and dollar spot by R. goleni in
turf grass (Karr et al., 1979).

Studies conducted by Lakshmensn end Nair (1980)
revealed that 2,4~D did not inbibit the growth of R. golani;
but increased the number end size of sclerotia. However,
their viability and pathogenicity were umaffected.

Sezgin et al. (1982) reported increassed damping off
by R. goleni, by use of three herbicides and growth of fungi
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and sclerotial formation end rhizosphere fungl were affected.
Bain (1961) found that the herbicides Pentachloro-
phenol; 4-0-dinitrobutylphenol; Isopropyl N-phenyl carbamate
and 2=chloro=N, N diallyl acetemide inhibited the growth of
Sclerotium rolfsii; Sclerotinia bataticola and Rhizoctonia sp.

Pentachlorophenol used for weed control in rice fields:
has algo been found useful in controlling sheath blight as
side effect (Ono end Iwata, 1961; Tekatsu end Nishimurae, 1962;
Inouve and Uchino, 1963%; Endo et al., 1965). According to
Milliken and Fields (1964) 2,4=D at 100 ppn reduced the
growth of Rhizoctonia 86 per cent and Simazine feduged the

@owt;h of Rhizoctonia 93 per cent. Ebner _(1965) reported
that Diuron at 125 }Jg/ml and Dinuron at 60 and 125 }Jg/ml were

sensitive to R. goleni. Rodriguez-Kabana et al. (1966) tested
the effect of Atrazine, Diuron, EFTC and i’araquat on R. gsoleni
and found thet the total mycelial dry weight of the fungus
vas considerably less for each concentration of Atrazine
then for check t_hroughorut the twenty days incubation period
end the degree of inhibition of growth was directly propor=
tional to the increased herbicide concentratiop from.10 to
70 pym. Diuron at 0.02 ppm to 2 prm and EPIC at 0.8 to
40 ppm had 1little effect on growth of R. ggl._a_;l_L after en
ipitial inhibition, _

Eghel and Katén (1972) recorded the suppression of
growth of R. golani with increasing concentration of Bemefin
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“frifluralin, and Isopropalin,

Grainstein et al. (1976) found that Triflurelin,
Nitralin, Butralin and Dinitramine, significently increased
the resistance of egg plant, tomato, and capsicum to R.
solieni end diseese incidence wag decreased by 30~S0 per cent.
Trifluralin increased resistance in cotton in certeln cases.
Growth of pathogen in vitro was inhibited at concentrations
much higher than those used in soil or found in tissues.

R. polani was suppressed by treatment of Prometryne
at 40}1g/g of soil and more distinctly by Fluometuron as shown
by significently reduced B -gelactosidase and phosphatases
activities. Tow levels of either herbicides hed little
effect on this pathogen (Beam et al., 1977).

Inderawati and Heitefuss (1977) tested seven herbicides:

ageingt Hypochnus (Corticium) pasekii, Pyricularia oryzae Cav.

end Xanthomonas oryzaee (Dowson) Uyede and Ishiyama in
culture and on disesse intensity. Propanil 10}1g/m1

commercial formulation reduced 50 per cent growth of all
the pathogens in ager medium and was found effective in
reducing disease intensity when applied one day before
inoculation. The effect of Simetryne end Nitrofen on
disease severity was stronger than expected from the small
direct action on the Qathogen in culture, which may be due
to their effect on host plant rather than on the pathogen
directly.
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Manila end Tapis (1977) from FPhilippines reported
thet sheath blight was not affected by the treatments MCPA,
2,4=D and Honoerotophos’; while it reduced severity of bacteriel
blight.

Varme et gl. (1978) in Kerala recorded thet Avirosan
50 EG, Seturn 50 EC and Machete 50 EC eand Rilof H. 50 EC were
highly inhibitory to the growth of Corticium gasekii.

Danping off of cowpea by E. solaeni was decreased by
treatment with trifluralin and this effect was attributed to
decreased virulence of the pathogen end the direct inhibitory
effeet of ‘the nerbicide on 1lts growth and. sclerotial production
(Muangsombut and Mercado, 1979).

Dath and Swain (1979) studied the in vitro effect of
Butachlor, Nitrofem emd Propanil at 25, 50, 100, 250 and 500
ppi concentrations on redial growth of R. goleni and found that
the growth of fungus was completely suppressed in all the
concentretions of Propenil followed by Nitrofen. Butachlor
was effective only at higher concentrations of 250 and 500
prm, and concluded that Propanil end Nitrofen heve potentiality
in suppressing the growth of sheath blight pathogen.

In 2 field test in Kerala a foliaxr epplication of
Saturm ot 2 kg ai/ba controlled sheath blight and sheath rot

of rice (Corticiun gsasekii end Serocladium oryzae respectively)

(Vasaven gt gl., 1980).
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Lakshmanon and Nair (1980) reported that Saturn was
nighly inhibitory $0 the growth of R. solenl (Sheath blight
fungi) followed by Sirmate, Tok granules and Machete, and
the degree of inhibition was related to the concentration
of the herbicide. Sirmate was nmost effective in preventing
the fomation of sclerctia which was closely followed by
Tok end Saturn. Tok and Seturn at 125, 250 and 1000 ppm
inereagsed the size of sclerotia significanitly then other
treatments. Sclerotia produced in 21l the treatments were.
equally viable end pathogenic to rice plants.

4 mitiloecationzl trizsl conducted by Kersla Agricule-
tural University at Adcor and Honcompu dvring 1981-82 on
the effect of various herbicides, on the conitrol of sheath
blight diseese, revealed thet Nitrofen 1.25 kg/ha and 1.75
kg/ha, Basagran (Bentazon) 1.75 kg/he are effective in
controlling the incidence and intensity of sheath blight
(Anon., 1982 a).

Biological control

Biological conitrol of R. golani has been attempted
by various workers using different antagonistic micro-
organisms. There are several reports on biological control
of plent pathogenic organismg by antegonistic fungl
(Weindling, 1932; 19343 Jaarsveld, 1942; Sanford, 1952).
The earlier studies have showm that Trichoderma spp. were

the predominant fungl which exerted significent antagonistic
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action on R. golami (Hino, 19353 Josifovie, 1967; Roy, 1977:
Henis et 8l., 1978; Hader et al., 1979).
Endo (1935) observed that Aspergillus niger; A.

parasiticug and A, temerii were antagonistic to and weskened
the pathogenicity of the sheath blight fungus Hypochnue sasakii.
Neim end El Esawy (1965), Shukla and Dwivedi (1979) have also

reported the antagonistic action of Agpergillus spp. sgainst.
R. goleni.

The inhibitory effect of Bacillus sp, on R. golani
has been reported by meny workers (Hino, 19353 COrdc_m and
Haenseler, 1939; Michener and Snell, 1949; Dumleavy, 1952;
Vasudeva and Chakravarthy, 1954; Olsen, 1965). In an experiment
conducted at IRRI, Philippines, the antagonisti.c action of many
bacterial isolates differing in colony characters obtalned
from the irrigation water of rice fields and sclerotia of
R. golani were studied. Many isolates eapecially those from
sclerotia exbibited antagonism to the pathogen (Anon., 1978 [ ).

Use of herbicides in the control of weeds in rice fields:

Veed spectrum in pice fields in Kerala

In Kerale, Echinochloa colonum (Linn) Link,
Fimbristylis miliaces (Finn) Vehl. end Cyperus spp. weret he
predominaeting weedflora observed in the wet land rice fields
of Moncompu (Pillai and Reo, 1974). According to Nair et al.
(1975) the most importent weeds found in R.R.S. Pettambi were
Echinochloa crug=-galli (Linn) P. Beauv., Brachiaria spp.,
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Cleome spp, end Fimbristylis _I}Li}i;%ea; Echinoehlga spp, Cyperus

spp, Pimbristylis miliacea, Aumenia multiflora (Dinn),
Indwigia parviflora (Linn) Roxb. and Mcnochorie waginalis
(Burn. -F) Pregl. were the c ommon weeds in rice fields of
Velleyeni, Kerala (Ravindran, 1976).

Tosses in rice production due to0 weeds

Weed infestation cause considerable reduciion in'yield
in rice. Pillel and Reo (1974) estimated that the yield
reduction in rice due to weeds alone was sround 1520 per ceﬁt
for trensplented rice. The extent of grain yleld reduction
in trensplented rice due to weeds alone compared 0 hend
veeding emownted to 26 per ceﬁt. Many of the rice field weeds:
are hosts of Sheatb._'blight. ﬁrngue and they also influenc‘e the
microclimate (Anon., 1982 c). |

Manual weed control

Grist (195%) and Haynes (1955) recommended hend weeding,
as the best method of conirolling weeds in rice flelds.
Vaccheni et 2l. (1963) from Central Rice Research Insititute,
Cuttack, reported that hend weeding is as good as herbicidal
spray. Revindran (1976) reported hond weeding on 20th and
A0th day after trensplenting rice, though increased yields,
the net profit was lower due t0 incremased labour charges.
Kaushik end Meni (1978) reported that expea_t"immts at Indisn
Agriculturel Research Institute, New Delhi, showed that hend



25

weeding treatments, gave most effective weed control and

inereased the grain yield.

Chenical weed control

A number of herbicides are reported o be very useful
in controlling weeds in cereal crops. Among them Bentazon
(Basagren), Pendimethelin (Stomp), Benthioecarb (Saturn),
Nitrofen (Tok E‘.25), Pr.opanil (Stam F. 34), Bubtachlor (Machete)

are the important ones.

Bentazon:=

Experiments at Inbternationel Rice Research Institute,
revealed that Bentazoﬁ_g.t 1.5 kg ai/ha gave the highest yleld
in low land rice (Anon., 1976 b). Weerd and De (‘1977) found
that the herbicide Bassgran at 4-5 l/ha gave effec‘c.ive control

of Oyperus difformis. Abwell et sl. (1978) reported that in
'a total frumber of 35 trials carried out, Bentazon at 0.5-1
1b/acre geve good control of broad leaved weeds, sedges and
rushes in rice grown under all cultursl conditions.
Remazanov (1981) found that Basagran at 2.5 kg/ha post=

emergence gave 40-90 per cent control of Scirvus species.

Pendimethelin (Penoxalin)

At Internationsl Rice Reseaxch Institute, Penoxalin
(Pendimethalin) at the rate of 2 kg/ha applied six days afier

sowing controlled the major weeds; Echinochloa crus—galli,

Monochoria vaginalis and Cyperug difformig (Anoha, 1974) .
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3avindran (1976) found %hat Penoxalin at 1.5 kg al/he applied
on the sixth day after traneplenting brought dowm the weed
growth and increased the yield. Moursi et gl. (1978) found
the greatest reduction in fresh and dry weight of Cyperus
difformis end fresh weight of Echinochlos crug=galli.Abud

(1980) reported the lowest yield from the plots treated with-
Pendimethalin ot 1.25 kg/he. Penoxalin (g) at the rate of
1.5 kg al/he on the sigth day after trangplenting is recommended

for weed control in rice (Anon., 1982 b).

Benthiocazb

Experiments at Central Rice Research Institute, Cuttack
revealed that Benthiocarb gave efficient control of weeds
in rice (Anon., 1971). Sridhar et al. (1976) tried several
herbicides in rice in which Benthiocarh treated plobs recorded
better weed control end leazst phytotoxieity and meximum yield.
G111 end Mebre (1981) reported Bemthiocarb 4.5-3 kg/he applied
3«4 days efter trensplanting rice was highly effective.
Benthiocerb hag been established as e prominent herbicide for
control of weeds in rice both upland and low lend conditions.
Benthiocarb (EC) at the rate of 2 kg ai/he on sixth day after
transplenting hes been recommended (Anon., 1982 b).

Nitrofen

Experiments at CRRI, Cultack showed that Hitrofen
geve efficlent weed control in rice (Anon., 1971). Raghavalu
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end Moorthy (1976) reported Tok E.25 et 3.5 kg/ha wes less
effective in rice. Vermz et gl. (1978) found pre-emergence
application of Nitrofen at 2.5 kg/he gave selective conbrol
of grasses, sedges and broad leaved weeds. In dry sown
crops pre-emergence gpray of Nitrofen at the rate of 1.5
kg ai/ha on the same day of seeding is recommended (Anon.,
1982 b); but its efficiency under low land conditions is
not yet estsbliched,

Propanil

Post-emergence application of Propanil 3 kg ai/ba
was recommended by Nalr et al. (1974) for control of weeds.
in dirccs=seeded rice crop. Biam F.34, 1.0-4 kg/ha in
directesown rice gove the highest yield (Singh and Singh,
1976) end Mosha eb gl. (1977) found Propanil to give very
good overall weed control, Kaushilc' end Mani (1980) |
reported thet Propanil at 2 kg/ha was the most efficient
herbicide in incressing grain production of rice. Propenil
(Stam F.34) 1.75 kg el/be in 3 per cent frech urea solution
a9 spray 12 to 14 days efiter transplanting is recommended
for weed control (Anon., 1982 b).

Butechlor

Beker (1975) found that Butachlor Z.C. at 2 kg/ha
wag effective against grasses wnder direct-seeded conditions.
Butechlor 0.5 kg/ha was flomd besgt in direct-sowm vice
(Zebidul Hogue et al., 1978. Ahmed and ﬁoque (1931) found
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Butachlor at 2 kg al/ha gave efficient weed control of dry
geeded rainfed rice. Butachlor (G) 1 kg si/he six days
after plenting or sowing is recommended for weed control

in rice (Anon., 1982 b).

According to Kemnaiyan e} al. (1981) 2,4=D was
superior in controlling weeds in dry seeded weblend rice.
It is recommended to apply 2y4-D a% 1 kgfha in 400 1 of
wgter. 25 days after transplenting jao control broad leaved
weeds. Application of 2,4=D Sodiun salt @ 1 kg/he mixed
wvith 10 kg urea/ha 20th day after som‘.ng/-tfansplanting ip
also recommended in level fields to save spraying charges

(Anon., 1982 b).
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MATERTIALS AND METHODS

1. Isolation snd pure culture of the organisnm

An isolate of Rhizoctonia goleni (Kuhn) ceusing

sheath blight of rice was obtained from naturally infected
rice plants of the variety Thriveni collected from the rice
fields of the College of Agriculture, Vellayani, For isole=-
$ion of the pathogen, portions of the infected sheath showing
fresh cherascteristic symptoms, were cubt into small bite,
surface gterilized with 0.1 per cent mercuric chloride
solution for two minutes and wasghed with three changes of
sterile distilled water. The blts were then plented over
potato dextrose agar (FDA) in sterile petr#%ishes end
incubated wder laboratory conditions (28°C). Twenty four
hours later the fungal growth on infected tissues was trans—
ferred to PDA slents. The isolate was purified by the hyphal
tip method and the orgenism wes maintained on FPDA by sube
culturing periodically.

The isolate was cultured on PDA in 9 cm sterile petri=-
dishes under leboratory conditions. The morphological
characters, viz., hyphal thicknesa, branching, formation,
nmumber and gize of sclerotia etc. were recorded.

The pathogenicity of the isolaete was proved by following
Koch's postulates. Rice plants of the variety Thriveni were

raised in earthen pots of size %2 x 38 ci and were artificially
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inoculated by plecing twosclerotie of the fungus from fifteen
day cld culture in between the sheaths of the rice plant and
covering with e bit of moist cobtbon wool end with polythene
begs for 48 hours.

The fungug wes reisolated from the artificielly
inoculated rice plants by the method described ecerlier andl
compared the hyvhal and sclerotial characters with those of
the original isolate., The fungwus was purified by repeated
hyphal tip method and pure culiture was mainieined on PDA
slants Loxr the study.

Mags culturing of R. solani

R. golenl was mass cultured on sterilised sand maize
nmedium in 1000 ml Erleuneyer flasks. MHaize meal was thoroughly
mixed with washed white sand in the ratio of 1:19 tsgken in
the flask, moistened with water and sterilized by autoclaving'
wmder 1.02 kg/cme for 15 to 20 minutes. Actively growing
threz day old eulture bits in PDA in petridish were inbdroduced
aseptically into the flagk with sterilized sand malze medium

and were incubated for wwenty deys for production of aclerotia.

11, In vitro effects of various herbicides on R. golani

a. BRadial growth in herbicide smended medig

The sensitivity of R. soleul to elght herbicides wes
studied by adopting ithe modified technique of Borum emd
Sinclair (1968).



Table 1.

Herbiclides used for the study on inhibition of R. golani in witro

S51. Conmmon nene
No,

E.C. Concentra~
tion .

Chemical neme

1. Fluchloi'alin )

2. Bentazon

3. Banthioecarb
(Thiobencarb)

4. Propanil

5. Bubachlor

6. Pendimethalin

7. Nitrofen

8: 2,4=D Sodium
galt

Basalin 50 E.C.

Bagagran 50 E.C.

Saturn 50 E.C.

Stem F.34 E.C.

Machete 50 E.C.

Stomp 30 E.C.

Tok E.25 E.C.

Fernoxzone (W.P.)
80%

N=2(2~-chloroethyl)~2,0-dinitro=-
N—propyl—4—(trilluoromethyl)
aniline

3—isopropyl—2-1-3-benzothiar
diazin=4=-one 2,2-dioxide

S=~(4=Chlorobenzyl)N, N—diethyl—

thiol=carbasmats

Ne(3,4=dichlorophenyl) propionr
emi.de

N—(butoxymethyl)éL-Chloro-2,6-
diethylacetanilide.
N=({=gthylpropyl=2,6-dinitro=-
3 " 4'-Xy lidine

2,4=dichlorophenyl 4=nitro=-
phenyl cther

2;4=dichlorophenoxyacetic aclid

.Rohm & Mass,

Producers Recommended
field dose
BASY India Iitd. 700 g al/ha
=do= 1.5 kg gi/he

Kumiai Chemical
Industry Co. .
Ltd .Tokyo, Japen
(Maxketed by
Pesticides India,

1.75 kg al/ha

. Udaipur)

Mon Santo Chemi- 1.75 kg ai/ba
cal Co.

Mon Santo India 2.00 kg ai/ha
Limited

Cynemide India  1.25 kg ai/ha
Limited )

1.25 kg ai/ha
UsA (Marketed

by Indofil
Chemicals)
Agromore Iitd., 1.00 kg/ba in
India. 400 1it
(2500 ppm)

Nt
[N
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All the herbicides were first tested in amended media
which hed 125, 250, 500, 1000 and 2000 pym active ingredient
econcentretion, The ‘highest concentration tested of each
h_erbicide wes helow the fleld dose recommended for the cocntrol
of weeds., Those herbicldes whicﬁ. gshowed completé inhibition
of redigl growth of the fungus in culture at the lowest
concentration i.e., 125 pum were agein tested ab lower concen=
bration of 50 and 25 ppm.

Stock solutions of eppropriate coneentrations of all
the gbove herbicides were prepared by edding the appropriate
quantity of herbicides to the required quantity of sterile
digtilled water in 250 wl conical flagk, serislly diluted
end immediabely uged.

- The required concentretion of these herbicide amended
media were prepaved by adding eppropriste gquentity of gtock
golutions to 50 ml of sterilized TDA prepared in 250 ml
conteal flesk by subocleving eb 1.02 kg/eu® for 20 to 30
ninutes and cooled $o0 45°C. FDA without herbicide served
as control. Fifteen ml of non emended (control) or emended
PDA weg poured aseptically into a 9 cm sterile petri dish.
For each treetment three replications were maintained. After
colidification of the media & 5 mm mycelial dise cut out from
thiee dey old actively groying culture of thig fungus in
PDA was placed at the centie of each test plate and incubéted
wnder laboratory conditions (28+2°C). The mean diemeter of
redial growth of mycelium of all the tast plakes were
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recorded from 48 hours after inoculation, periodicelly at

2 days, 3 deays, 7 days snd 14 days interval, The test plates
were incubated for one month; the growth pattern, colour of
mycelium in culture, mycelial texture, hyphal characters etc.

of all the treatments were observed and recorded.

b. Effect of herbicides on the formetion end visbility of
gclerotia of Rhizoctonia solani.

(i) TWumber end size of sclerotia formed

The test pletes were incubated for one month and
observed mnder microscope for perfect state formation or
gporulation of the mycelium of the various plates amended
with the different herbicides. The formation end pattern of
formation of sclerotia in the various treatments were recorded
fifteen days afier inoculation in the amended medium.

The number of sclerotia in those treatments, in which
there was sclerotial formation, was counted in each test
pletes. The size of sclerotia in each treatment wes estimated
by meesuring the diemeter of ten sclerotia using a micrometer
from each test plate and the average size of sclerotia worked

out and compared with that of control.

(ii) Viability of sclerotia
The sclerotia formed in culture plates under those
sreatments were tested for their ability to germinate. Ten

sclerotia each were planted in PDA in petri dishes end
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incubated under laboratory conditions (28+42°C). The germi=-
nation was recorded from the third day of incubetion end

percentage germination worked out and recorded.

(iii) Pathogenicity of sclerotia and mycelium

The pathogenicity of the sclerotia or the mycelium of
the respective treatments was tested by artificial inoculation
of the sheaths of susceptible rice plent at the tillering
stage with the sclerotia, in case they are formed, or with
mycelium from treatments with no sclerotial formation, and
surrounded with moist cotton. The lesicns developed on each
plent was scored for inteﬁsity of disease development after

ten days.

¢c. Effect of expogure of sclerotie to verious concentrations
of herbicides on germination.

Different concentrations of all the herbicides, Viz.,
1000, 2000, end 3000 ppm active ingredient were prepared by
edding appropriate quentity of the stock solution of chemical
$0 10 ml each of sterile distilled water in sterile test tubes.
Sclerotia were cultured in FDA in petri dishes amnd 10
sclerotia of wmiform size from 15 day old culture were
trensferred to each of the test tube, containing the above.
herbicidal solutions and treated for different periods i.e.,
6, 24 and 48 hours. After treatment for the above periods,
from each treatment solutions, the sclerotia were removed,

washed in sterile distilled water end planted in DA in
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petrl dishes and incubated under lsboratory conditions.
Germination of sclerotia wes recorded from the third day and

the percentage of germination worked out end recorded.

IiI. In vivo effects of herbicides on sheath blight of rice.

A. Pot culbure experiment

A pot culture experiment was laid out to study the
role of sclerotiea in initiseting cheath blight Gisease in rice
end 10 study the effect of the various herbicides in the
control of sheath blight. Thg effect 0f the herbicides omn
the viabillty end pathogenicity of sclerotia in soil and

the effect of these herbicides on soil microflora also were

e.ssessed.-

1+ Design: 10 x 4 CRD Variety: Thriveni
2. Replicetion: 4

%. Treatment: 10

The experiment was laid out in pots of size 22 x 26 cm
each filled with 12 kg of soil collected from the wetland
area. The soil was puddled well snd wetland condition wasg
meintained in the pots as far as possible., NIK @ T0:35:35
was applied as basal dressing. On the next day the pots
were plented with 20 dey o0ld seedlings of variety Thriveni
at ?he rate of three hills at e spacing of 15 x 15 cm.
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Treatments

Sl. : Dose per hectare
No. HName of herbicide (in kg active

- ingredient/ha)

1o Pluchloralin 0.7

2, 2,4=D. Sodium salt 1.0

s Bentazon 1.5

4. Benthiocarb 145

5e Pendimethalin 1.0 |
6. Pel.B.25 WNitrofen 1.25

Te Propenil 1.7

B, Butachlor 1.25

9. . Control Water sprey

(Vo herbicide)

10. Control Uninoculated and wmbtreated

Inoculation of pots with solerotia of R. golani

Uniform sized sclerstia produced in send maize mediunm
ware hayvested. Ten aclerotia each were loosely packed in
muslin cloth packets and two packets each were placed two to
three cn deep in the puddled soil in the same day of transe-

planting in between the trengplented hills; in zll the
.‘pots except in the control end the positions were Merked by
pegs. This is to facilitabte their subseguent removal for
examix;'.ation. In addition to the above, 1 g of sand nrize
medium conteining epproximotely ten sclerotia were inoculated
in each pot and mixed thoroughly with the solil in the top
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5 eri layer. Natural wet lend field condition with inter—
nittent drying of soil was maintained throughout the experi-
mental period.

Application of herbicides

Spray solutions of each herbicide in field concentra~
tion as per treatment were prepered and sprayed in each pot,
using a hend sprayer on the sixth day of tremsplanting.
Water in the pots were drained twelve hours before spraying
end again irrigated twenty four hours after treatment with
the herbicides end waterlogged c‘onc’lition was maintained.,
The control pots were sprayed with water and identical

condition wes msintained.

Study of role of sclerotia in soil in initiating sheath
blight diseese in Ti ce plants

The soil of the pots in all the treatments except those

of the control were artificially inoculated with sclerotia
produced in the sand maize media. The development of disease

in inoculated amd uninoculated pots wags observed and recorded.

Assessment of viability of selerotisg

Sample of sclerotia buryied in the soil in the
experimental pot were recovered two weeks after treatment.
Tive of them were surface sterilised in 0.1 per cent mercuric
chloride, washed in three changes of sterile aistilled water,
planted in Peptone Dextrose Rose Bengal Streptomycin Agar
medium; incubated under laboratory conditions, and gernmination
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was recorded.

Five of the sclerotia recovered from the pots as
stated above were used for inoculation on the sheath of
gusceptible paddy plant at the tillering stege and covered
with moist cotton and incubated under field condition. The
development of disease was observed and recorded one week
after inoculation. The intensity of development of disease
was recorded by scoring the lesion developments as described

wder the field experiment, two weeks after inoculetion,

Incidence of sheath blight digease at the tillering stage
of the orop

Percentage of infected tillers:~ The percentage of infected

tillers in each pot was estimated by counting the total
$illers and infected tillers in each pot in all the ten

treatnents.

Intensity of sheath blight disease

Intensity of incidence of digsease was glso estimated
from each pot by scoring the disease lesions as per the
method described under the field experiment and recorded.

B. @Field triagls

A field triel was conducted to study the effect of
different doses of few of the common herbicides on the control
of sheath blight end control of weeds. The experiment was
1aid out in the wet land area of the College of Agriculbure,
Vellayani during the second crop season of 1982. The
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1%. Fluchlorslin 0.7 2.9

14, Hinogan at tillering and 0.600 1.2
boot leaf stage
15. Hand weeding 20th and 40th day of
transplanting

16. TUnweeded control

The seedlings were raised in the nursery following

the recommendations of the Package of Practices (Anon., 1981).

Experimental field

Tuenty five cents (1000 sq.m) of the experimental
area was well prepared by ploughing snd digging. Ferm yard
manure et the rate of 5 t/ha was incorporated wniformly in
the field at the time of ploughing. The experiment was laid
out in this field in Rendomised Block Design with sixteen
treatments end three replications as given in the layout plan
(Fig. I).

NPK ® 70$35:3%5 wag given in the form of urea, super-
thosphate end muriate of potash. Half the doge of N and
full doge of P and K weighed out separately for each plob
and was given es basal dose at the time of final preparation
of plots. Twenty day 0ld seedlings were transplented in 44

rows with 30 hills in each row.

Application of herbicides in the field

The plots were dreained completely 24 hours before

application of the herbicides. The different herbicides
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ag per treatments were applied to the respecilve plots on
the sixth dey of transplenting at the rate of 1 litre of
sprey liquid per plot using a k:napsac]csprayer. Quantity of
herbiclde uged for mixing in 1 litre of water was as given
earlier under the treatments.

Water was let in after twenty four hours of spraying
of the herbicides,

Estimation of weed growbh

Weed growth in esch plot was estimeted by tzking weed
counts from 60 x 50 ecm ares starting from one end of the plot,
excluding tw6 border rows on 20th, 40th and 60th day after
transplenting end algo before hervest. The weeds were pulled
out end the number of plants belonging to Graminae, Cyperaceae
and broad leaved weeds were counted separately and recorded.
The total dry weight of weeds from each plot also recorded.
The meen weed growbth in each treztment was compared with

that of the control plot.

Hend weeding:~  Hand weed\ing was done in one treatment (T15)

on 20th and 40th day of transplanting after teking the weed
count.

Fungloidal treatment:~ In one treatment T.No. 14 the fungleide
Hinosan (O~ethyl S,S,diphenyl~dithiophosphate) was sprayed

at tillering time and boot leaf stage @ 600 ml/hs in 500 1

of water using knapsackspreyer (High wolume).
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Top dressing:— Half the dose of nitrogen was given as
top dresalng at the panicle initiation stage (50 days of

age) in the form of wurea.

An insecticidal prophylectic spray with cerbaryl 50
per cent at the rate of 2,5 kg in 500 1 of water/ha was
glven et the panicle initiation stage end at the boot leaf
stage.

The date of flowering of the crop was recorded.

Agsegesment of sheath bliéht incidence:

Obgervations on incidence and intensity of sheath
blight disease was recorded 16 days before harvest.

Digease incldence was estimeted by observing twenty
hills from the third hill on the seventh, eleventh, fifteenth
end nineteenth row in each plot and percentage of infected
hills caleulated, recorded and statisticelly analysed.

The intensity of disemse was assessed by scoring all
the infected hills from the selected elghty hills, based
on the stendard evaluation system for rice disease (Anon.,
1976 a).

Degeripbion

Grade
1. Lesions limited to lower 25 per cent of leaf sheath

3 Lesions present on lower 50 per cent of the leaf
sheath
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5 e Lesions present on more than 50 per cent of leaf sheath
7. ~Lesions present on more than 75 per cent of leaf
sheaths, severe infection on lower leaves end slight
infeetion on upper leaves (Flag and second leaf)
9, Lesions reaching top of tillers, severe infection on
all leaves.
Disease index was calculated based on the following
formule ard statistically snalysed.

Total numericael ratings x 100
Total number of bills observed X MNeximud Soore

Obgervations at the time of harvest

Total number of productive tillers, number of white
ears (sten borer infestation) and sheath rot infected tillers
were also assessed at the time of ﬁarvest from helf a sguare
metre aree (40 hills).

Yield estimation

An area 0f 0.9 m X 3 m in each plot on one side uas
neagured sgparately for observation of weed growth. Except
this area the plots were harvested on 30-1~1983 (102 days
duration). gwo rows on all the other three sides were also
left out as border effect, the net area being 5.4 m x 2.6 m;
harvested end threshed. Grain end strew yield per hectare
were estimated separately and the data statistically
enalysed. The averege grain end straw yield of each treat-

nent was worked out and recorded.
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IV. a. (1) Estimation of goil microflora before spraying in
bhe pot culture.

Soil samples were collected randomly from each pot

one day after tramsplanting thoroughly mixed and nine samples
each of ten g dry weight equivalent was used for estimation
of soil microflora. The total count of fungi, bacteria and
actinomycetes were estimated following the procedure of
serial dilution:_,jbla.te technique (Johnson and Curl, 1972).

Separate media were used for estimation of fungi,
bacteria and actinomycetes. They were, Marting Beptone
Dextrose Agar wikk Rose bengal amd strep‘bonwc:'frti: Soil Extract
Agar Medium and Kuster's medium respectively for fungi,
bacteria and actinomycetes. From the soil dilutions prepared
10”7 dilutions were used for Fungi, end 10~ dilutions for
bacteria and actinomycetes.

One ml of the dilution wes trensferred to sterile
petri dish using a sterile one ml pipette. The plate was
rotated gently so as to get a uniform spread of the dilution
in the plate. The medium melted snd cooled to about 45°C
end 15 ml poured into the petri dish and rotated to get an
even spread of the inoculum in the medium. The dilutions.
vere plated in triplicate for each soil semple for each group
of microorgenism and incubated at room temperature. Counts
of fungal colonies were taken on the fourth day and for
bacteria and actinomycetes after seven days and fourteen days

respectively. The number of colonies were counted per ml
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of 1072 dilution for fungi end 10> dilution for bacteria end
actinomycetes, Their population was expressed per one gran

dry weight eguivalent of soil.

Estimation of soil microflora one week after spraying

Soil samples were collected randomly from each pot
mixed well and representative samples were drawn from each
treatﬁent seven days after spraying and estimation of soil
microfiora was done from soil samples and expressed as number
of colonies per gram of asoil on dry weight basis. The total
comt of fungi, bacteria and actinomycetes were recorded from
each treatment and compared with that of control. The method

of estimation has been described elsevhere.

b. i) Estimation of soil microflora before spraying of
nerblclides in the field triel.

Soil scmples upto a depth of 7.5 cm were collected
randomly from each replication thoroughly mixed and repre-
sentative samples from composite solle were drawn to estimate
the soil microflora at the rate of two sempeles from each
replication. The total count of fungi, bacteria and actino-
mycetes were estimated following the procedure of seriel
dilution plate techmigue (Johnson and Curl, 1972). The number
of colonies were counted per ml of 10”2 dilution for fungi
and 10""5 dilution for bacieria and actinomycetes.
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1i) Estimation of goil microflors thirty devs after alpoplica=
tion of herbicides.

Rendom samples of soil were collected from different
parts in each plot upto a depth of 7.5 cm mixed thoroughly
end representative samples taken from all the treatmenis from
two replications and estimated the fumgal, bacterial’. and
actinomycetes population, data tabulated and statistically

analysed.,

V. Studies on nicroorgenisms antagonistic to R. solani.

Isolation of microorgenisms were maede from the
sclefofia recovered from soil and from the soil dilution
plates used for estimation of soil microflora.

The fungl were tested for thelr entegonism towards
R. golani by the method sdopted by Mathur end Sarbhoy (1978).
A single sclerotium of R. golani was kept in the centre of
each sterile petri dish conteining 15 ml of sterilised FDA,
Five mm mycelial discs cut from fifteen day old culture of
the test fungus were placed st four differsnt pleces in the
petrd dish. PFour replications were maiptained for éach
treatment., ZXetri plates inoculated with R, solgni alone
gserved es control and incubated under lsboratory conditions.
Growth of R. soleni was recorded five days after inoculetion,
Percentage inhibition was celculated using the formula

Inhibition = 100 x (Growth in control -~ Growth in treated
plates)
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The bacterial colonies obtained from the petri pletes
inoculated with sclerotia recovered from soil were isolated
and purified. They were tested to determine their entagonism
t0 R. golani by culturing the bacterie and R. solani in a

sihgle pet#i dish and observing for their antagonistic
effect (Anon., 1978).
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RESULTS

I. (i). Isolation of the pathogen

The fungus Rhizoctonia soleni (Kuhn) for the study was
isolated from the sheaths of naturally infected rice plants
collected from. the rice fields attached to the Instructional
Ferm of the College of Agriculture, Vellayeni and purified.

. The pathogenicity of the isolate was confirmed following Koch's
postulates.

(ii) Morphology of the pathogen

The morphological characters of the pathogen was studied

in detail. The salient feabures sre summarised in Table 2.

Table 2. Morphological features of Rhizoctonia golani
- isolated from rice.

Sl.

No, Characters Range Average
1. Hyphal thickness 6.69 to 10.83)1m 8.76/um
2. KNumber of sclerotia 78 to 185 131*

formed
3. Size of Macrosclerotia
Length 856 to 2568 am 1844.6 un
Breadth 684.8 to 2396)1m 1514.9)um

*Tumber of sclerotis formed in petri dishes of 90 mm
diameter, 16 days after inoculation.
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I1. In vitro effects of Herbicides on Rhizoctonia goleni

The results of the in vitro studies on the effects of
the various herbicides in different concéntration on

Rhizoctonia soleni are given in Table 3 to 6,

The herbicides used were Fluchlorelin, Bentezon,
Benthiocarb, Fropanil, Butachlor, Pendimethalin, Nitrofen, andil
2,4=D Sodium salt as listed out under Materials end Methods
(Table No.1).

(a) Effects on radisl growth

The measurements of radiel .growth of R. solani taken
60 hours and 120 hours after inoculation of medla containing
different concentraiions of the herbicide are glven in Table 3.

The results of statistical analysis of date after J”:;:I—
transformations for 60 e.nd_120 hours aye also presented in
Table 4 and 5 respectively.

The different herbicides behaved differently in inbhibiting
‘shé radial growth at 60 hours (Fig.2) and 120 hours (Fig.3)
after inoculation.

There was significant effect in arresting the radial
growth of the fungus by the different herbicidal applicetions.
Propanil wvas found t0 be the most effective in checking the
grouth. In the case of Butachlor the radial. growth was
significantly low in the initial st.ages, but on prolonged
expogure the fungus could meke satisfactory growth; especielly

in lover concentrations. On the overall effect, Propanil was



mm,

in

growth

FIG.

EFFECT OF HERBICIDES OH RADIAL <SROWTH OF JC-So&ItfL
60 HOURS AfTER IMOGIILATION (MCAH VALUE IN nmm)
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Table 5; Effect of herbicides on rediel growth of Rhizoctonia golani 60 end 120 hours afiter
_ inoculation (Mean value in mn)

. Concentration in ppm
S1. 25 50 125 250 500 1000 2000 Control
No. Herbicldes 60 120 60 120 60 120 60 1420 60 120 60 120 60 120 60

1, Fluchloralin 34,6 90,0 29,6 30,0 23,6 90,0 00,0 61,0 00.0 53,0 90

2, Beatazon : 30,0 90,0 90.0 30,0 3,6 90,0 86.6 90.0 T7.7 90,0 90
%, Beathiocarb 19.3 T4:0 9.6 37,3 3,3 12,6 3,3 9.0 0,0 0.0 90
4. Propenil 21,6 78.3 1.6 43.3 0,0 0,0 0.0 0.0 0.0.0,0 0,0 0,0 040.00 90
5, Butachlor 1743 54,3 0,0 50,3 0.0 44,3 0,0 11,6 0,0 0,0. 90
6. Pendimethelin 22,3 90,0 18,3 90.0 14.0 76,6 0.6 16,0 0.0 0.0 90
7. Nitrofen 38,6 90.0 29,6 64,0 19.0 40,3 0.6 2,0 0.0 0.0 90
84 séign Sodiun 84,3 30.0 69.6 90.0 39.3 90.0 30,3 90.0 23.3 90.0 90

0S8
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Pable 4. FEffect of herbicides on radisl growth of Rhizoctonie solgni (60 hours) after [x*1
tranaformotion (Mean

value)

Conceniretion in ppm ?gﬁn
d1. . herbi~-
Mc. Herbicides 50 125 250 500 1000 2000 Control cide Reanlt
1. Fluchloralin - 5.960 5,5%7 4.966 1.000 1,000 9.539 4,668 5
2. Bentazon - 9.539 9.53% 9.%62 9.326 8,805 - 9,361 8
%. Benthiocarb . - 4,50% 3,260 3,210 2.060 1.000 - 3,928 5
@, Propanil 4.752 1,626 1,000 1,000 1,000 - - - 3,152 2
5. Bubachlor -  4.280 1.000 1,000 1,000 1,000 = 2,962 1
6. Pendimethalin - 4,825 4,390 3,854 1,276 1,000 = 4,147 &
7. Nitrofen - 6.297 5.537 4.468 1,275 1,000 = 4,686 6
8: 2,4-D Sodium salb - 0.236 8.405 6.338 5.570 4.9%2 =~  T.338 T
C.D. for comparison between herblicides = 0.13
e . levels within herbicide = 0.5%

18



Table 5. Radiel growth of Rhizochonis soleni (120 hours) after [x+1 trensformation (Mean value)

' Mean for
Si. . herbi~
No. Herbicides 25 50 125 250 500 1000 2000 cides’ Rank Control
1. Fluchloralin - - 9,53 9,55 9,53 T.T9 T34 8,87 6 9.53
2, Bentezon - - 9,53 9.53% 9,53 9.53 9.53 9.53 7 9.53
%. Benthiocarb - - B.63 T.62 3,65 3.08 1,00 5.58 2 . 9.5%
. 4. Propenil 8,42 6,32 1,00 1,00 1.00 = - 4,67 1 9.5%
5. Butachlor - = T3 76 6.5 3,54 1,00 5,89 3 9.53
6. Pendimethalin - - 9.53 9.53 8.79 3,51 1.00 17.08 5 9.53
7. Nitrofen - - 9,53 8.05 6.42 1.73 1,00 6,04 4 9.53
8. 2,4«D Sodium salt - - 9.53 9.5 9.53 9.53 9.53 9.53 8 9.53
C.p. for comparison between herbicides - = 0,81
v - levels within herbvicide = 1.90

¢S



Plate No.l.

Effect of different concentrations of Fluchloralin
on radiel growth of R. soleni 6O hours after
inocculation.

Concentrations in ppm

1, 250
2, 500
3, 1000
4., 2000

C. Control






Plate No.2.

Effect of different concentrations of Bentazon on
radiel growth. of R. goleni efter 60 houz-a of

inoculation.

Congcentrations in pym

1.
2%
2.
4.

C.

250 '
500

1000

2000

Control
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followed by Benthiocarb; Bubtachlor and Nitrofen on prolonged:
expogsure in inhibiting the radial growth. Bentezon and 2,4-D
Sodium selt were Ineffective in inhibiting the redial growth
of the test fungus. The growth characters of the fungus was _
significantly different in the various herbioldes tested which

are briefly summerised as follows:~

1. IFluchloralin

Initially there wes complete inhibition of growth at
1000 pm apnd 2000 pma. There was significent reduction of
vadigl growth at lower concentrations compared to control. But
the orgenism could overcome the irhibitory effect of the
herbicides and grow when incubated for longer periods, in all
the concentrations tested. After 120 hours of incubation
except & 1000 ppm end 2000 ppm concentrations, the mycelial
growth completely covered the 90 mm petri dish. There was
aerial growth of brown discoloured mycelium re{a,ching the lids:
with cleaxr concentric zonations at the lower concentraticns
of this herbicide used viz., 125 and 250 ppn. At higher
concentrations algo increased radisl growth was noticed, but
the brown discoloured mycelium was thin and growing on the
surface of the medium only.

2e Ben'l;azon

No significent reduction of radiai growth was ﬁoticed
in any of the concentrations tested. In the higher concentra-
tions in_.i.tiall:,r there was sone retardation in grdwth-. The



Plate No. .-

Effect of different concentrations of Benthiocarb on _
radial growth of E. solani 60 hours after inoculation.

Concentrations in ppm

1.
2.
3.
4.
5.,

G.

125
250
500
1000
2000

Control






Plate No.4.

Effect of different concentrations of Propanil on
radisl growth of R._soleni 60 uhours after inoculation:

Concentrations in " ppn

1. 125
2 250
S 500
4 1000
De 2000

Ce Control
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fiuffy aerial mycelial growth reached the lids end covered the

dich completely irreepective of the concentrations.
3. Benthiocarb

Thig herbicide hed significent inhibitory effect on the
radial growth of the fungus even at th; lowest concentration. of
125 pyn. The increase in radial growth after prolonged period
of incubation i.e., 120 hours wes also less as compared to other
treatments particularly in the higher concentrations. The petri-
dishes were subjected to prolonged observations and no growth
waes nobticed at 2000 ppm even after one month, The mycelial

growth observed also was scanty end vhite in colour.

4. ZPropanil

There was complete inhibition of mycelial growth in
2ll the concentrations tested upto the lowest viz., 125 ppm.
Hence, still lower concentrations also were tested. There was
only very slight mycelial growth at 50 ppm and there was
reduction of radisl growth at 25 ppm, compared to control
after 60 hours of incubation. At 120 hours of incubation ab
the lower concentration used, there was radisl growth, but the

mycelial development was very scanty.
5. DButachlor

Reduction in radiel growth in all the concentratlons
tested was noticed. Very scanty mycelial development was
observed at 120 hours of incubation, though the radial growth

was increased.



Plate No.5.

Effect of different concentrations of Butazchlor on
radial growth of R. golanl - 60 hours efter inoculetior

Concentrations in PP

T« 125
24 250
3. 500
4. 1000
5. 2000

C. Control






Plate No.b.

Effect of different concentrations of Pendimethalin
on redial growth of R. golani -~ 60 hours after
inoculation.

Concentrations in pm

1. 125
2. 250
%. 500
4. 1000
5. 2000

C. Control






Plate No.7.

Effect of different concentrations of Nitrofen on radial
growth of R. solani - 60 hours after inoculation.

Concentrations in ppm

1. 125
2+ 250
3. 500
4. 1000
5. 2000

C. Control
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6. Pendimethalin

As compared to control, there was significent inhibition.
of redisl growth in all the concentrations tested. However,
after 120 hours of incubation there was good radial growth atb
the lower concentrations tested, viz., 125 and 250 ppm. There

was no growth at 2000 ppn even after 120 hours of incubation.
7. Nitrofen

mhis herbicide also showed significant inhibition of

radiel growth of Rhizoctonia goleni in all the concentrations

_bested., After 120 hours of incubation, there was increase in
radisl growih excepec 2t 2000 ppm, vhere there wag complete
lvais of the mycelium.

8. 2,4~D sodium salt

An initisl lag growth phase was noticed in all the
concentrations tested, with decrease in radial growﬁh with
increaéing concentrationss as compsred to control. ‘Bu'b there:
vas o sudden increase in growth more vigorous then control
with the formation of large number of white sclerobial '
primoxdia in gll the concentrations tested; after three days:

of incubation.

(b) (i) Effect of herbicides on formetion end viability of
sclerotia by Rhizoctonie sgolani

(a) BEffect of herbicides on number of sclerotia

The effect of the various herbicides in different
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concentrations in culture media on the foxjmatiop_ of sclerotiz
was estimated b;lr counting the number of sclerotia formed in
each t;;eatment and presented in Tgble 6.

I% can be seen from the teble that, Benthiocarb, Butachlor
end Nitrofen vere equally effective in inhibiting the formation
of gclerotia even at a very low comcenbration of 125 ppm. In
the case of Propanil which was tested at 25 and 50 ppm there
was poor davelopment 0f sclevotia at these concentrations algo.
Benbazon and 2,4~D Sodium galt were ineffective in inhibiting
the formagtion of sclerotie. Oa the other hand, Benbazon
exerted ghimulatory effect and enhanced the nwsber of sclerotia
foraed.

Bven in cese of herbicides which have noi completely
inhibited the cformetion of sclerotia, the various concentra=

timmg exerited verying influences.

1. Fluchloralin

After fifheen days of growth, in the lower ccrncentras=
-tions .0f 125 pym and 250 ppn few microsclerotia were formed on
the acrial myceliel growth. At the higher comcentration of
500 ppm, & ring of sclerotial mass in the form of black
encrustations was noted, and no sclerotial fornstion wes

observed in %he still higher eoncentrations,
2. Bentazon

After three days of incubation, large number of white



Eﬁ"ct of herbicides on formation of sclerotie by Rhizoctonia soleni (Mean number of

Table 6.
sclerotia per 90 mm petri dish) ( ( J x+1 trensformed values in paranthesis)
Concentration in ppm
S1. S Mean for
No. Herbicide 25 50 125 250 500 1000 2000 herbicide Ranlc
1. Fluchlorelin - - 24.6 22.0 9,0 0.0 0.0 11.1 4
: (5.05) (4.79) (3.11) (1.00) (1.00) (2.993)
2. Bentazon - - 52.3 85.%3 96.3 123.% 129 97 .24 7
(7.29) (9.20) (9.85) (11.14) (11.39) (9.778)
3. Benthiocarb - - 0.0 0.0 0.0 0.0 0.0 0.0 1
: (1:00) (1.00) (1.00) (1.00) (1.00). (1.00)
4‘. Eropmil 1400 oo 0.0 000 000 - - 308 3
(3.78) (2 42) (1.00) (1.00) (1.00) . : (1.814)
5. Butachlor - - 0.0 0.0 0.0 0.0 0.0 0.0 1
' (1:00) (1.00) (1.00) (1:00) (1.00) (1.00)
6. Pendimethelin - - 2.3 0.3 0.0 0.0 0.0 0.52 2
- (2.02) (1.40) (1.00) (1.00) (1.00) (1.00)
7. Nitrofen - - 0.0 0.0 0.0 0.0 0.0 0.0 1
: : (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) )
8. §;§;D Sodium - - 74.0 76,3 ~ 102,3 ~ 110.0 = 79.6 "88.4 5
: (8.68) (8.78) (10.12) (10.52) (8.97) (9. 411)
9., Control - - - 910 - - - 91.0
(9.56) (9.56)
C.D. for comparison- between herbicides 0.71
.o ’s levels within hevbicide = 1,00 i"} .



Plete No.B.

Effect of different concentrations of 2,4-D Sodium selt
on ragisl growth of R. soleni < 60 hours after inoculation.

Coneentrations in »pm

1. 250
2. 500
%. 1000
4. 2000
C. Control

Plate No.Q.

Effect of 2,4-D on R. gsoleni - 15 days after
inoculation. ' -

Concentration in ppn

1. 250

2. 500

%. 1000

4. 2000

C. Control
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gg1eﬁptialmprimordia and brown sclerotia were formed. The
nuober of sclerotia formed after fifteen days of incubation

are presented in Table 6.

5., Pendimethalin

Only four sclerotia were formed per dish in the lowest

concentrations after twenty days of incubation.

4., 2,4-D sodium salt

Three deys after inoculation, large number of white
sclerotial primordiz were noticed, which soon developed into
fully formed sclerotia. Even after fifteen days, there ﬁere
increased growth and continuous formation o; white seclerotial

primordiz.

(1) (b) Effect of herbicides on size of sclerotia

The herbicides exerted influences not only on the
number of sclerotial formation, but on the gize of the same
also. The average size of sclerotia formed in the different
treatments are furnished in Table 7.

—The differences in size of the sclerotia found in
different treabments were significent., Belerotle were smellegt
in treatment with Fluchloralin which was 8ignificantly lower
then those in the control. 2,4~D sodium salt increaséd the
size of sclerotia significantly then all the other herbicides.
tested. The different concentrations also exerted significant

effect on the size of the sclerotia.



Inhibition of radial growth of R. soleni by differenmt

herbicides

Plate No.10. Concentration in pma
1 2 3

A, TFluchloralin 500 750 - 1000

B - Bmthiocm’b (¥ ] ' > ’Y

C. Pendimethelin ™ 09 Y

0 Caontrol

Plate No.11. Concentraetion in ppn
1 2 3

A. Nitrofen 500 0 1000

B. Butachlor 125 250 500

D. Propenil 25 50 125

C. Control






Peble 7. Effect of herbicides on size of sclerotia (Mean dismeter in mm (,(x+1 transformation
value in parsnthesis)

51. Name of herbicides (Concentration in ppm)
No. 125 250 500 1000 2000 Mean for = Rank
herbvici-
des
1. Fluchloralin 1.03% 0.923 2.680 0.0 0.0 0.921 1
(1.413)° (1,385) - (1,919) (1.,00) {1.00) (1.3437)
2. Bentazon 1.607 1.640 1.760 1.9%33  1.692 1,726 3
__ (1.,614) (1,658) (1,660) (1.712) (1.640) (1.6504)
3. 2,4=D Sodium selt 1.722 1.837 1.870 1,942 2.295 1,933 4
_ (1.649) (1.684) (1.693) (1.714) (1.315) -~ (1.711)
4. Control 1.623 1.623 2.
(1.619) (1.619)

C.D. for comparison between herbicides =
C.D. for comparison betueen levels a

within herbicides

0,040

0.090

it
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(ii) Viebility of sclevotie produced in the herbicide
amended medla

The viebility of sclerotlie formed in all the treatments:
was tested by observing their capacity to germinate; as
detailed under Materials snd Methods. The results as percen-

tage germination of sclerotia ere presented in Teble 8.

Table 8, Germination of sclerotia (percentage)

Concentration in ppn

Sk,
No. Herblcides 25 50 125 250 500 1000 2000

1. Fluchloralin - - 100 100 100 - -

2., Bentazon - - 100 100 100 100 100
%. DBenthioecarb - - - - - - -
4, Propenil 100 100 - - - - -
5. Butachlor - - - - - - -
6. Pendimethalin - - . 100 -, - - -
7. HNitrofen - - - - - - -
8. 2,4=D

 sodium salt - - 400 100 100 100 100
9. Control - 100 1060 100 100 100 100

Results presented in Telle 8 clearly show: that vherever,
there is sclerotial formation thé&y ere viable.

(iii) Pathogenielty of sclerotia or mycelium from the
herbicide smended culture media

The reaction of sheath inoculation of susceptible .



paddy plents with sclerotia (wherever they are,formed) or
mycelium in culture amended with 1000 ppm of the herbicides
(wvhere no sclerotia formed) are presented in Table 9. In the
case of propanil the test wes cexried out with mycelial growth
teken from dishes conbtaining 50 ppm ﬁeat material.

Table 9., Pathogenicity of sclerotia or mycelium from
* herbicide amended media

Sl. Conecentration
No., Name of herbicide of herbicides Reaction
| (ppm)
1. TPFluchloralin 1000 e
2. Bentazon 1000 -
. Benthiocarb 1000 -
4, Propanil 50 ’
5. Butachlor 1000 ’e
6. Pendimethalin 1000 ’e
7. Hitrofen 1000 -
Be 24,4~D sodium salb 1000 ’?

0. Control

In 211 caeses +the results were positive, since the test plants
have taken up infection. '

Though the test plates were incubated'for long periods:
and observed the mycelium undeyr the microscope, no perfect

state of the fungus could be obsgerved in the test plates.
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(e) In vitro effects of varying periods of exposure of
sclerotia to herbicides, on germination '

The germination of ten sclerotia treated with 1000 ppm,
2000 pmz, 3000 ppm for different periods of 6 hours, 24 hours
and 48 hours with each of the herbicides was tested by planting
in PDA plates end the resulis are furnished in Table 10.

I+ hes been observed that the germination of the
sclerotia exposed to 2000 and 3000 ppm of propenil, even for
a short period of 6 hours, could be inhibited completely. The
lower concentration of 1000 pym were also effective when
exposed for prolonged periods. Benbthiocexrb 2000 ppa and
%000 ppm when treated for 48 hours could also inhibit germina-

$ion of sclerotia of Rhizoctonia solani .

It hes been particularly observed that the scierotia,
when treated with Bentazon 3000 ppn for 48 hours, found %0
germingte within the treetment medium itself. In other
treatments of Bentazon, the scleroiia gerﬁinated well on the
next dey itself, after planting in PDA plates and thus Bentazon

is found to0 enhance the germinamicn of sclerotia.

III. In vivo effects of herbicides on sheath blight of rice

A. FPot cuiture axperinent

A pot culture experiment was conducted to study the
in vivo effects of the herbicides on the control of sheath
blight disease of rice, on the germination and pathogenicity

of gclerotia, and to stuldy their effects on solil mieroflora
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Table 10. In vitro effects of herbicidsel treatment on
sclerotial germination

S81. Name and concentration of Percentage of sclerotias

No. herbicides (conc. in ppm) germinated from treatments.

of varying duration

6 hr 24 hr 48 hr
1. Fluchloralin 1000 80 30 20
2000 70 © 20 10
3000 80 20 10
2. DBeantazon 1000 100 100 100
2000 80 g0 80
3000 100 100 100
3. Benthiocarb 1000 90 80 100
2000 80 50 10
3000 100 20 0
4. Propanil 1000 40 0 0
2000 0 0 Q
3000 0 c 0
5. Bubachlor 1000 a0 20 50
2000 80 60 60
_ 3000 70 £0 80
6. Pendimethalin 1000 100 80 100
2000 80 70 . 80
3000 80 80 70
7. HNitrofen ' 1000 100 a0 50
2000 80 80 10
3000 50 80 10
8. 244~D . 1000 70 90 80
2000 70 100 80
3000 60 70 80
9, Control 100 90 100

(Untreated)




Plate No.12.

Infection of Rice Plant by R. soleni

A. Rice Plent from so0il inoculated pot

B. Rice Plent from wninoculated pot
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under web 1aﬁd conditionsg.

(i) 1Infection of rice plents by B. gsoleni

Infection of the rice plants was noticed frem the fifth
day of tremsplenting i.e., from the fifth day of inoculation |
of the' fungus sclerotia in the soil in pots. Infection was
first noticed on the lower leaves which touched the water
surface and the soil and later on the lower sheatks which
covered the stem. FPlants in uninoculated pots showed no

infection.

(ii) Effeect of s0il application of herbicides on wiability
of sclerotis in the soil '

Ten sclerotia wers recovered from soil from each treat—
ment fourteen deys after opraying of the herbicide in the pots
end germinabtion of five of them were tested by planting in
Peptone, Dextrose Rose Bengal Streptomycin Agor medium efter
surface sterilisation in 0.1 per cent mercuric chloride
solution for one minute and incubation under laboratory
condition. Germinetion of sclerotia was observed after 24
hours for four days and data were statistically an_alysed

after enguler transformeation. The resulits are presented in
Table 11.
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Table 11. Viability of sclerotia recovered from pots
treated with different herbicides

Sl. Meen germination
No. Name of herbiclde percentage = 15 deys
afber opraying

1. Pluchloralin 60.64

2, 2,4~D Sodium salt 63,80

3, Bentazon | , 70 .44

4. Benthiocarb 60.64

5. Pendimethalin : 65,47

6. Nitrofen 52433

7. Propanil 52.49

8. Butachlor 54.00

9. Control 80.78

C.D. for comparison of treatment means = 12.61

Witrofen, Propenil, Butachlior, Fluchloralin, Benthiocarb

5,4-D, Pendimethelin, Bentazon, Gontrol

There is significant difference in the percentage
germination of sclerotia recovered from soil from different
treatments. Among the different treatments meximum percentage
of germinstion wag in the control plots followed by Bentazon
end Pendimethalin. |

Gernination of sclerotia was least in Nitrofen followed
by Propenil, Butachlor, Benthiocarb and 2,4=D which are on per.



(iii) Pathogenicity of sclerotia recovered from soil

14 _days arfter gpraying

The sclerotia recovered from soil were inoculated on
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the sheath of susceptible paddy plants and the pathogenicity

recorded after one week based on development of lesions and

the-results are given in the Table 12.

Table 12. Efficiency of sclerotia recovered from treated
pots in initiating sheath blight

S1, Herbicide Pathogenlcity Intensity of lesion
No. - accoxrding to 0-9
scale

RI RII RIIT BRIV RI RII RIII RIV Meen
1. Fluchloralin wWe +Ve +ve =ve 3 3 5 0 2.75
2. 2,4~D Scdium we +ve +ve +ve 3 3 5 3 3.50

salt

%+ Bentagon +ve Ve +ve +ve 3 1 | T 3 3.50
4. Benthiocaxb +ye +ye +ye +*ve 5 0% 3 3 3.00
5. Pendimethalin +ye +7e +ve +ve 3 &5 3 3 4.60
&. Nitrofen tve Ve =ve =ve 1 1 0 0 0.50
T+ Propanil -¥& +*Ve =ve =ve o 1 0 1 0.50
8. Butachlor Ve +Ve =ve +ve 1 % O 1 1.25
9. Control +ye e +ve +ve 3 3 5 % 3.50

The sclerotia recovered from soil which received the

verious trestments, on artificial inoculation of rice plants:

ghowed that they 2ll retained the pathogenicity.

there were differences noted in the intensity of attack as

However,

evidenced by the differences in the disease score of each
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treatment. Sclerotia recovered from plots which received
Nitrofen (Tok ,25), Propanil and Bubachlor, even though
found to be infective, resulted only in mild gymptoms on leaf
sheath.

{iv). Percentege of -infection

The per cent tiller infection was estimated by counting
total number of tillers and the infected tillers, at the late
ti\.llering stege, l.e. ot 60 days of age of the planbs. The
data were smalysed after angular trensformation, All the
tillers in the treatment pots were examined for sheath blight
incidence and the percentege of incidence end intensity were

scored, recorded ond presented ir Table 13,

Table 15, Effect of various herbicides on the .sheath blight
o incidence and intensity wnder pot culture experiment -

S1. Neme of herbicide Per cent " Mean

No. - ) Tiller Renlt Tntensity Henk
infection
1. Fluchlorslin 57.74 5 17,12 4
2., 2,4~D Sodium salt 47442 i 38,10 9
3. Bentazon 25 .2% 1 6.80 2
4. Benthiocarb %9435 6 17.90 6
5. FPendimethelin 56.75 9 37 T0 8
6. Nitrofem 3713 4 9.10 3
7+ fPropenil 23,86 2 6.20 4
8, Butachlor : 35 .67 3 17 .40 5
9, Control 54.92 8 33.10 7
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C.D. for comparison for treatment means
(for incidence) 12.%0

C.D. for comparison for treatment means q-13
(for intensity)

a) Per cent tiller infection Fig. 4 a

Plents in Bentazon treated pots showed the leagt
per cenﬁ tiller infeetion followed by Propanil, Butachloxr
and Nitrofen which are on par. In 2,4-D Sodium salt and
Pendimethalin treeted pots there are increase in per cent

hill infection.

b) Diseage intensity Figs 4 p

Propanil is found most effective in reduveing the
intensity of sheath blight, followyed by Bentazon and Nitrofen
which are found equally effective. Pendimethalin and 2,4-D
Sodium salt ave found to incresse the intensity of sheath

blight. However, statistically they arc on pexr with control.

B., Effect of herbicides on conbrol of sheath bhli ‘tidisease
. Field trial _

The per cent hill infection and the average disease

intensity caleuleted for the different treatments are
tebulated and presented in Table 14.

The different herbicides had varying effects on sheath
blight of rice. HMeximum control was obtained by Hinosan
spraying et tillering snd boot leaf stage end it is signi~
ficantly superior to all other {reatments. This is followed

by Nitrofen 1.75 kg ai/ha sand 1.5 kg ai/ha end the treatments



Table 14.
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Effect of various herbicides on the control of
gheath blight of rice

Treat- Mean per cent Mean disease
menb hill infection intensity
No. Treatments (kg si/ha) after angular
trensformation Renk Index  Rank
1. Tok F.25 1.25 A1.24 9 14.25 T
(Nitrofen) ~ :
2: 59 1:50 22.95 % 457 1
2 se 1.75 30.20 2 553 2
4, Bentazon 1:25 54,88 5 9.16 4
D g 150 46,08 14 17.38 10
6, > 175 45,74 13 11.75 6
7. Benthiocerb 1:50 34,68 4 9.8 5
8, . 1.75 37.16 8 15,50 9
9. ’9 2.00 42453 10 18.79 11
10, Pendimethalin 1.00 54..40 15 21.24 14
11. . 1.25 35 .67 7 21.90 15
12. . 1.50 44 .24 12 19.20 12
13. TIluchloralin 0.700 36425 6 14.53 8
14, iinosan 600 ml/na 21.44 1 7.0% 3
15, Hand weeding 43,56 11 19.90 13
16, Ccnbrol 65.12 1€ 243,20 16
¢.D. fov comporigon of ireabtment means Ior
per cent hill infection 8.86

Reniing T4, 3y SyTe8e13s1158; 1997155124655 10516

C.D. for comparison of treatment mesn for disease index = 6,302

Ranking 2,%3144447;

0915159840, ri20i55 iO,ii,iE
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Benthiocarb 1.5 kg ai/ha, Bentazon 1.25 kg ai/ha, Fluchloralin,
Pendimethalin 1.25 kg ai/ha and Benthiocerdb 1.75 kg ai/ha arve
found equally effective. Pendimethalin (Stomp) 1.00 kg ai/ha,
was on par with control in respeét of hill infection.

With regard to the intensity of attack Nitrofen
(Tok E.25) 1.5 kg ai/he is found to be the most effective in
reducing the intensity of attack followed by Nitrofen (Tok E.25)
ab thé rate of 1.75 kg si/he; Hinosan, Bentazon 1.25 kg ai/ha
end Benthiocerb 1.5 kg ai/ha which were on par witn Nitrofen
(Tok E.25) at 1.5 kg ai/ha. Pendimethalin 1.00 kg ai/he end

1.25 kg 2i/ha were on par with control.

Effect of various herbicides on grain and gsiraw yield

The mean grain esnd straw yleld are tabulated and
presented in Table 15, Statigtical enslysis of date on grain
yield revealed that the effects due to treatments are eigni-
ficant at 1% level. The meximum average grain yield was
recocded by hemnd weeding followed by Hinosaun, Iluehlorslin,
Pendimethalin and Benthiocerb 1.5 kg ai/ha which were on par.
Grain yleld was least in Nitrofem (Tok E.25) 1.75 kg ai/ha
and waé found significantly inferior to all other treatments
except Benthiocarb 1.5 kg ai/ha, Nitrofen (Tok E.25) 1,5 kg
ai/ha, Control and Bentazon 1.5 kg ai/ha which were on par.

_ There was no significent effect of treatments on straw
yield. BHowever, maximum straw yield was recorded by

Pluchloralin followed by Bemthiocarb 1.5 kg ai/ha and



Table 15. Effect of various herbicides on the grain and straw yield of rice

S51. Treatments (kg ali/h2) Average Rank Grain yield Average Straw yield
No, grein yield in kg/he otraw yield 1in kg/he
in kg/plot in kg/plot
1. Nitrofen 1.25 4.48 7 %197 .93 8.97 6395.8
(Tok LE.25)

2, ) : 1450 3.97 13 2828.65 9.33 5646.9
e ’e 1.75 %424 16 2%11.66 6,90 - 4918.7
4, Bentazon 1.25 452 6 $220.08 10.16 72%6.4
Se P 1.50 3.T6 15 2680 .94 9.45 6720.8
6. ’9 1.75 4.20 1 2991.45 10.01 T134.4
7. Benthiocarb 1.50 4462 5 %290.59 11.77 38369.9
8. ’? 1.75 %97 12 2828.65 9.08 6469 .7
9. ’s 2.00 4.%5 10 2101.94 9.64 0368.5
10. Pendimethelin 1.00 4.72 4 3367 .79 8.61 61%2.4
1. ’s 1.25 4.%8 9 3124.07 10.16- T237 .8
12. - 1.50 4.48 8 3197 .9% 10.50 7481.5
1%3. Fluchloralin 700 g 4.78 3 3404.72 12.99 9254.0
14. Hinosan 600 ml/hae 511 2 3641,.00 9.43 6720.8
15. Hand weeding 5.39 1 3839 .03 9.05 64475
16. Control %.94 14 2806 .49 10.19 7259.9

C.D. for comparison of grain yield = 0.76

Grein yield T. 15, 14, 13, 10, T, &, 1, 125 17, O 61 8: 25 164 5, 3

iz



72

Pendimethslin 1.5 kg ei/ha, The gbtraw yield was leash in
Nitrofen (Tok E.25) 1.75 lg ai/ha end Pendimethalin 1.00 kg
ei/fba,

Effect on weed zrowbth

The different species of weeds colleched from the
experinental plote were idemntified and grouped Into grasses,

gsedges and broad leaved weeda. Among the weeds the grass

Brachiaria remoga (Griseb) Stept. was the predominating weed
followed by Monochoria vaginalis (broad leaved weed). The

other weed species recorded were Echinochloa golonurn,

Echipochloa crug-galli and Penicum sp. emong the grasses.

Cyperus iria, Cyperus rotundus and Fimbrisitylig miliacea

among the sedges and Imdwigis parviflora amcng broad leaved

veeds.

(1) Veed comitg

The data on totel weed counts for four intervals at
20th, 40th end 60th day after spraying end before harvest
weres statistically analysed after fzx+1 transformaticn and

the snalysis of veriance table are pregented in Appendix

Mean weed counts on 20th day after trensplanting

Weed counts were least in treatments Bentazon 1.50 kg
ai/ha and Pendimethalin 1.25 kg ai/ha followed by Bentazon
1.75 kg ai/he and Pendimethalin 1.00 kg ai/ha which wRYE on
par with 2ll cther hsrbicidal trestments. Hand weeding
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Table 16. Mean velues of total weed population at different
intervals from 0.5m° after Jx*1 trensformation
s, ‘At, harvest
No. Trestment (kg ai/ha) 20th 40th 60th time
1. Nitrofen 1.25 1.47 6.68 8.79 8.25
. (Tok E.25) - :
24 e 1.50 1.80 557 6.34 6.02
3’ 'Y ) 1.75 1.47 5.7T5 6 '36 5 .48
5. 'y ) 1.50 1013 4-.05 5031 5 099
6_0 8 1 -75 1 924 6017 4’082 4'99
7. Benthiocerb 1.50 1.80 5.75 4.51 4,52
8. X 1 075 1 051 4’.92 5028 4.34
9, 9 2,00 133 543 4.58 %.84
11. 'Y ] 1025 1013 4-.63 4.53 3.59
12, - 1.50 1.48 4.42 4.72 532
13. Fluchloralin T00 1.47 5.49 5.01 5 .95
14, Hinosan 600 ml 4.48 6.42 T.11 6.99
16. Control (Unweeded) 4,68 T.25 8.93% 10.31
C.D. 0,05 1.5% 1.54 2.31 2.14
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(before weeding) recorded the meximum intensity of weed
growth which wes on par with Hinosen and control plots.

Mean weed counts 40 days after spraying

The estimation of weed population, 40 days after
spraying revealed that Bentezon 1.5 kg ei/ha was the most
effective herbicide in reducing the total weed population
end the total weed counts in trestments Pendimethalin 1.5 kg
ai/ha, Pendimethalin 1.25 kg ai/ha; Benthiocarb 1.75 kg ai/ha,
Benthiocarb 2..00 kg ai/ha, Fluchloralin, Nitrofen (Tok E.25)
1,50 kg ai/ha are on par with Bentazon 1.5 ,lcg ai/ha. Control
plots had the maximm intensity of weed poPulation and the
next higher weed population was in Nitrofen (Tok E.25), 1.25
kg ai/has Hinosan and Hand weeding treatments.

Meen weed counts 60 days after spraying

. Weed intensity was least in Benthiocéz'b 1.5 kg ai/ha
followed by Pendimethalin 1.25 kg al/ha end these were on par
with ell other herbicidal treatments other than Nitrofen
(Tok E.25) 1.25 kg ai/ha.

Mean weed countg before harvegh
Preating Pendimethalin 1.25 kg ai/ha had the least
weed intensity followed by Benthiocarb 2.00 kg al/ha and

Benthiocarb 1.75 kg ai/ha T.16 (Control) had the meximum
weed growth followed by Nitrofen (Tok E.25) 1.25 kg ai/ha.

Dry weight of weeds.

The mean dry weight of weeds recorded on the 20th,



75

40th, 60th and at harvest time are tabulated in Table 17.

Teble 17.

Total mean dry weight of weeds from 0.5 m™ avea
at 20 &ays interval afier spraying

Si, 20th 40th 60th At harvest
No. Treatment (kg ai/hs) day -doy day time
1. Nitrofen 1.25 0.043% 1.50 5.00 6.40
{(Tok E.25) : :
2, ’o 150 0:033  1.36  5.00  4.30
3 ’e 1.75 0.003 1.25 3,90 3410
4. Bentazon 1.25 0.220 1.33 5.70 1.0
5‘. 'Y} 1 050 0-033 0.64 3093 4.16
6, - 1.75 0,066 1.30 2.26 2,50
T. Benthiocarb 1450 0.110 1.50 4.93% 2,60
8. . 1.75 0.010 0.86 3.39 1.86
9, ' 2,00 0.013 1,41 2,80 1.50
10. Pendimethalin 1.00 0.005 1.40 5,63 1.9%
1. »o 1.25 0.033 0:30 2,60 1.70
12, - 1.50 0.230 1.66 2.90 313
13. Fluchloralin 700 0.091 1.18 4,03 5 .30
14, Hinosan 600 nml/hal.670 2,16 T«2% 5«20
15, Hand weeding 04433 1,30 4.53 5.90
16, Unweeded control 0.617 2,56 8.86 6.5%
C.D. 0,05 0.024 1.051 2.167 2.14

effective in reducing the dry weight of weeds.

All doses of all the herbicides tested were found
Dry weight was
least in Tok E.25, 1.75 kg ai/ha followed by Pendimethalin,
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1,00 kg ai/ha, Benthiocerb 1.75 kg ai/ha, and Benthiocerb
2,00 kg ai/ha,

When the dry welght of grasses at forty days after
syraylng were compared, it was found that Pendimethalin 1.25
kg ei/he recorded the least dry weight of weeds followed by
Bentazon 1.50 kg ai/he and Benthiocarb 1.75 kg ai/he. The
treatment No.16 viz., control recorded the highest dry welght
of grasses and the next higher was the treatment with Hinosan,

Data on the 60th day after spraying showed that
Bentazon 1.75 kg ai/ha recorded tha leasp dry welght of
grasses followed by T.11 (Pendimethalin 1.25 kg ai/ha) end
7.9 (Benthiocarb 2.00 kg ai/he). Treatment No.16 (Control)
recorded the maximum dry welght end the next‘high-er one was
Treatment with Hinosan. In haend weeded plot, the dry weight.
wags on per with treatment Benthiocarb 1.50 kg ai/haj
Nitrofen (Tok E.25), 1.5 kg ai/ha, 1.25 kg ai/ba, Pendimethalin
1.06 kg ai/na. |

The data on the total dry welght of grasses recorded
at the harvest time showed that Benthiocarb was most effecitive.
in ‘reducing the dry weight of weedss This was followed ioy
Pendimethalin 1,25 kg ai/hay Bentazon 1:25 kg al/ha; Benthio-
carb 1:75 kg ai/hz end Pendimethalin 1.00 kg ai/ha. ALl
other treatments were found lese effective in the conirol

of weeds which last upfto harvest stage.



Weed control efficiency of herbicides

Weed control efficiency of different treatments over

17

control was calculated on the basis of total mean dry welght

of weeds at hervest time and presented in Table 18.

Table 18. Weed control efficiency 05 different herbicides
in rice field (from 0.5 m*) (Calculated based on
date at harvest time)
Tr, Treatments (kg ai/ha) Mean Weed Meen  Weed
No. weed control dry control
popule- effi- welght effici~
tion ciency of ency
weeds
1 « Nitrofen 1.25 69 030 34-90 6.90 "'5 060
(Tok E.25) ' ' :
2. *r 1.50 48,00 54.84 4.30 %4.15
e P 1.75 %3.00 68.95° 3.10 52.52
4. Bentazon 1.25 21.%0 79.96. 1.70 73 .96
5 ’e 1.50 %9.%0 63 .02 4.16 36 .29
6 - 1.75 24.60 T6.85 2.50 61.71
7. Benthiocarb 1.50 20,30 80.90 2.60 60.18
8. . 1.75 20.60 80.62 1.86  T1.51
9. 9 2.00 14.60 86,26 1.50 77.02
10. Pendimethalin 1.00 20.%0 80.90 1.93% T0 .44
1. vs 1.25 13.60 87 .20 1.70 73.96
12. - 1.50 27.60 T74.03 %.13 52.06
13. Fluchloralin 700 35.00 6T7.07T 5430 18.83
14. Hinosan 600 ml/ha 50.00 52,96 5.20 20.36
15 . Hand weeding 57.00 46.37 3.90 40.27
16. Unweeded 106.30 - 6.53 -

control
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Maximum weed control efficiency was recorded by T.11
(I_’enﬁimethqlin 1.25 kg ei/ha) followed by T.9 (Benthiocarb
2.00 kg ai/hs) based on population of weeds amnd hy T.
Benthiocarb 2.00 kg ai/l;a followed by Pendimethalin 1.25 E:g
al/ha based on dry weight of weeds. |

Maxiliary characters (Productive tillers, white ear heads
(Stem borer) and snezth rot)

Total productive tillers, stem borer attack
(Scirporhaga incertulas Walker) and cheath rot by Sarocladium

oryzae Saw. were also estimated from 0.5 sq. metre area in
two random samples from each of the ’ﬁreatments. The data were
statistically enalysed and i'esults are furnished in Table 19.

The deta on productive tillers in the different
treatments were found statistically significemt st 5% level,

" Meximum productive tillers were in Fluchloralin treated
plots followed by Bentazon 1.25 kg ail/he, handweeding. o
Pendimetheline 1.00 kg ai/ha, Benthiocarb 1.75 kg ai/ha, |
Benthiocerb 1.50 kg, Control, Pendimethalin 1.75 kg al/ha,
end 1.50 kg ai/ha, Nunmber of productive tillers were leasth
in treetments Nitrofem 1.75 kg el/ha then Bentazon 1.50 kg
al/ha, Bentewon 1.75 kg gl/ha, Nitrofen 1.50 kg 'el/ha, _

Stem borer cmmts were 1east in Hinosen treated plots,
and maximum in Fluchloralin treated plots followed by Nitrqfen
(Tok E.25) 1,50 kg ai/he snd ther in Hendweeding, Unweeded .
' control and Nitrofen 1.25 kg ei/ha. Sheath rot infection was
leagt in Hinosan treated plots and Benthiocarb, ‘treatmenil'. at.
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Table 19. Effect of different herbicidal application on
productive tillers, white earheads (Stem borer
infection) and sheath rot infection (Average
observation per 0.5 sq.m area)

Ty, Treatments (kg ai/ha) Average Average Average
No. ‘produc-  white of sheath
tive ears rot
tillers infection
1. Nitrofen 1.25 154 4,00 4430
2: gy ~1.50 151 5 .00 6.00
39 : ¥ 1 075 128 5-00 4‘000
4, Bentvezon . 1.25 194 1.60° 56350
5e s 1.50 1%0 %« 30 6.30
6, (Y] 1.75 - 147 2430 5,60
"7, Beathiocarb 1.5 167 3.00 3430
8. 'Y ) . 1.50 175 1.60 3.30
9. ’9 1.75 153 1.30 1.60
10. Pendimethalin 1,00 180 1.00 5430
110 [ %) [ 1‘025 162 3.60 6.00
2. ,, 1.50 ° 163 1,30 4,00
13. Fluchloralin T00 . 203 6.30 0,60
14. Hinosan 600 ml/ha 155 0.33 1.60
15 + ' Handweeding : 192 4:3%0 4.60
16. Unweeded control 166 4.39 4.%0
C.D. for comperison of trestment for = 42,86

productive tillers

13, 4, 15, 10, 8, 7, 16, 12, 11 14, 1, 9 2, 6, 5, 3
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2.00 kg ai/ha. Sheath rot infection was meximum in
Fluchloralin end Bentazon 1.50 kg ai/he end then in
Pendimethelin 1.25 kg ei/ha.

IV. (2) Effeet of herbicide treatments on soll microflora

Nine composite soil samples collected at rendom from
the pots were used for estimation of fungi, bacteria and
actinomycetes before treatment with the herbicides. The
poyulgtidn of +the seme in the soil before being used
for this experiment are giﬁen in Table 20.

Table 20, Average number of microorganisms present in
experimental soil hefore treatment

S1, A&erage.No. Estimated population/g

No. in plates dry soil
1, Fungl 104000 10000
2., Bacterias £©.625 662000
3. Actinomycetes 12.160 1216000

Composite ssil samples collected from each treatment
were used for estimation of soil microflors, maintaining
three replications in each treatment. The total counts of
fungi, bacteria and actinomycetes were estimated. The data
were statistically analysed and the mean counts for each

treatument ove given in Table 21,
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Table 21. Effect of herbicldal itreatment on population of
soil microflore (Average number (90 mm plate)

Tw. Herbicide Mean Mean Mean counts
No. counts counts of of actino-
of bacteria mycetes
fungi
1. Fluchloralin 60 1.33 1.13
2, 2,4=D Sodium salt ' 58 26,30 13430
3. Bentazon . 89 69.00 25,06
4. Benthiocarb . 58 16,60 5359
5, Pendimethalin 37 9.00 166 .00
6., Tok E.25 (Nitrofen) 51 3.00 3,606
7. Propapil 65 14.,00 2,66
8. Butachlor 79 7 .00 %.00
9. Control N 61 553 B.3%3
¢.D. for fungel population = 20.87
C.D. for bacterisa = 5.92
C.D. for actinomycetes = 13.057

The fungal population significently veried in the
veirious treatments. It was meximum in Bentazon treated
-plots which is significontly higher then that in 21l other
treatments. Thig is followed by Butachlor, Propanil, Control,
Fluchloralin and 2,4~D Sodivm selt end Benthiocerb, which
are found on par. TFungal population was least in Pendimethalin
treated plots followed by Tok E.25 (Nitrofen) which}gre on psr.
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Treatment effects on bacterial population were also
significan%. Bacteriel counts were least in soil treated
with Fluchloralin, Tok E.25 followed by tontrol and Butachlor
vhich are on par. Bacterigl counts were meximum in Bentazon
treated soil followed by 2, 4-D Sodium salt end Benthiocarb,
which are significently different from cach other.

There is significent effect in total counts of
. actinomycetes also, due to the treatments. Actinomycetes
population were least in Fluchlorelin, followed by Propanil
a1d Bubachlor and were maximum in Pendimethalin treated soil
followed by Bentazon end 2,4~D Sodium salt.

(b) Effect of herbicides on soil microflora in the wet land
(Field experiment)

The average number of fungi, bacteria‘and actinomyecetes
of the experimental area estimated before spreying and
presented in Table 22.

Table 22. Average number of microorganisms present in
experimental fisid before treatuent.

Sl. Average o, Bastinated populetion/
No. in plate g dry soil

1. Fungi 20 20000

2, Bacteria 7.5 750000

3. Actinomycetes 2.2 520000

Povulation of fumgi, bacteria snd aciinonyceibss



were estinated thirty days after spraying, the data
ptatistically analysed and presented in Table 23%.
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Table 2%, Effect of herbicidal treatments on soil microflors
in the wet lend (Averasge number 90 mm plate)

S1l. Treatments (kg ai/ha) Mean Mean Mean
No. counts of counts of counits of
fungi bacteria eactinomy-
cetes
1. Nitrofen 1.25 19 8.5 5.0
(Tok E.25) . )
2 P 1.50 16 11:0 5.0
3o pe 1.75 14 9,0 540
4. Bentazon 1:25 22 70 3.0
5. ’e 1.50 1 12.0 5.0
o, 'Y 175 29 T+0 . 6,0
7. Benthiocarb 1:50 26 14.0 340
8. ’9 1.75 21 9.0 70
9. X ] 2.00 28 8.5 500
10. Pendimethalin 1.00 20 1345 3.0
11. %) 1.25 16 8.5 6.0
12, o 1.50 25 12,0 5,0
13. Flueblorelin 700 g ei/ha 31 14,5 6.0
14, Hinosen 600 ni/ha 24 10.5 5.0
15. Hand weeding 29 9:0 3.0
16. Control (Unweeded) 12 12.0 6.0
= 7.21

C.D. for comperison of treatment means for fungi

T 5, 13, 0, 15, 9,7y 12, 14 4, 8, 10, 1, 2, 11 3, 16
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Fungl
The effects due to treatments are statistically

significant in the case of fungal population esbimated thirty

days after spraying. The maximn fungal colonies were in
Bentazon 1.50 kg ai/ha (2.5) i.e. 31000 numbers end leas®
vas in T.16 (Control) being 12000.

Becteria

Effect due to treatments are not statistieally
significent. However, the maximum average counts vere in
Fluchloralin (T.13) being 1350000 / he end the minimm in
Bentezon 1.75 kg (T.6) being T00000 Nos.

Actinomycetes

Effect due to treatments were not statistically
significant. Average meximum counts were in soil samples.
fron Benthlocarb 1.75 kg al/ha treated plots (I.8) being
700000.

V. Stggigs on microorgenicas antagonistic to Rhizoctonia
80

Fungi end bacteris isolated from the sclerotia of

Rhizoctonia solani and also from soil were tested for thelr

entagonistic activity on the test orgenism end found that

three isolates of fungus end three of the bacterial isolates

were entagonistic to the pathogen.



Plate No 213,

Mtegonien of microorgemisns ngeinst R. golant

1. Trichoderna virid®

2. Asgpergiliiue niger
. Aspergiliug flavug

A,
Ba
C.

Antegoniotic bachteria

DT, A T WA

0 Control. R. soleni
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Trichodermna viridf Pers. ex Fr.

Agpergillus niger Van Tiegh

Aspergillug flavug Link

vere the fungel species which were found antagonistic and
parasitising on R. solani (Plate No. /{3 ). The myceliel
growth of R. golani were found very thin end scenty and
there was no” sclerotial formation.

Three types of bacteriel cultures (Plate No, 1:_«})
were found inhibiting the growth of R, solani,

The percentage—inhibition of radial growth of R. golani
by the different antagonistic mieroorganisms are recorded
in Table 24,

Table 24. Growth inhibition of Rhizoctonia solani
by different antaegonistic microorganisms

Name of test organiesm Source Radial Percentage
growth of of inhi-
R.golani Dbition

in mm
Pungi
1. Trichoderma viridf Soil dilution 9 90.0
plate - :
2., Agpergillus niger - 5 94.0
5« Aspergillus flavus Sclerotia 17 81.0
Bacterial isolates ' _
A. Isolate A Sclerotia 37 55.8
B. Isolate B - 12 86.6
C. Isolate C Petri plate of 48 46.6
Bo goleni

culture




DISCUSSION



DISCUSSION

Sheeth blight of rice has become the most destructive
-~ disease: of this erop in Kerala and its oceurrence is
endemic in the importent rice tracts of the State, Control
of weeds is enother importent problem faced by the rice
formers. In the recent past, due to the high cost of labour,
use of herbicides has become a common practice for control
of weeds in rice fields. Most of the herbicides are knoun
t0 have inhibitory or stimlating effects on the non-terget
g0il organisms elso (Katen and Eshel, 1973). Some of the
cormmonly uscd herbicides are reported t0 have inhibitory
effect on soil borme geclerotie of Rhizoctonia solani (Kumn).

On. the other hand some other herbicides like 2,4~D are

reported to enhance the susceptiblility of host plents to
diseages.

Benthiocarb, Penoxalin (Pendimethalin), Propanil,
Machete (Butachlor), 2,4-D, Tok E.25 etc, are recommended
for the control of weeds in the rice fields in Kerals
(Anon., 1982 b). Hence the present investigatlions were
underteken to meke & critical study of the side effects of
the application of the above herbicides in checking the
sheath blight disease., Studies were also undertaken to
essess the in vitro effects of these herbiecides on the growth
of the fungus mycelium; sclerotial formation and its
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viebllity and pathogenicity. The in vivo effects of these
on the incldence of sheath blight, on the survival of
sclerotia in soil etc., were also carried out, in addition
to the study on their effects on the control ofl weeds. Studies
‘were also underteken how these herbicides affect the micro-
flora in soil and algo about the entagonism of some micro=
organismns on R. Solani, the causel organism of sheath blight
of wice.

A highly virulent isolate of this pethogen was used
for the study. The morphological characters of the séme vere

studied in detail. Rhizoctonia golani is known as a versatile:
fungus and in the study, with four isolates 6f R. golani in
Kerala, Lokshmensn (1979) showed that they differed in some

of the morphological characters and also in pathogenicity.

An isolate from cowpea produced typicel sheath blight symptoms
on rice, but a local isolate from ;jackngxfoduced only mild
symptoms on inoculated rice plants. The characters of the
present isolate wes almost ldenticel with those of rice
isolate reported by Lakshmenan (1979).

.Out of the eight herbicides tested in vitro on their
inhibitory effect on the growth of R. soleni, the fungus
behaved differently in its growth and sclerotizl formation,
in medis amended with different herbicides.

Pluchloralin hess been found to reduce myceliel growth
significantly at higher concentrations of 1000 ppm and above
only. No sclerotia formation wes also noticed at higher
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concentrations. At lower concentrations also eventhough
there \_a'ras mycelial growth snd sclerotia formetion, the growth
was very scenty end only few sclerotia which were of smaller
gize were formed. It has been pointed out by Verma et al.

(1979) that this chemicel has no effect on Rhizoctonia

bataticola Taudb & Butler, but reduced the radial growsh of

mycelium of Fuserium oxysporum f.ciceri (Padwick) Subran., and

Selerotium rolfsii Sacc. This chemical elso considerably

reduced the number of sclerotia formed in Sclerotiwm rolfsii,

and clﬁstering of sclerotia was also noted in the treatments.
According %o Katarie and Singh (1981), Fluchloralin
inhibited the growth of Eythium butleri Subran. in potabo

dextTose broth end Kotwal et al. (1982) found that mycelial
dry weight of S, rolfsii, Helminthosporium sativum Pem. Xing

and Bekke snd F. oxysporum f.sp. ciceri was reduced at
500 ,ug‘/ml end 1000 ag/ml of toe herbicide incorporated DS
(broth); end Sclerotium rolfsii did not form sclerotia in

media amended with the herbicide.
The result of the present study ere thus more or less

as those reported for Sclerotium rolfsii.

It is very much inberesting to note the behaviour of
Bentazon on R. goleni. It resulted only in slight retarde-
tion in growth at higher concentrations and on longer
incubation also sbimulated growth. Mycelial growth was more
fluffy end it stimulated formation end germination of

sclerotia also.
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Bagsagran (Bentazon) was found to stimulate the growth
of Fuseriun gpoleni f. sp. phaseoli (Burk.) Snyder and Hensen,

in culture (Musse and Russell, 1977) end according to Verme
et al. (1979), Bentazon has no effect on R. bataticola, but
highly toxic to S. rolfsii. Kotwal et al. (1982) also got

the same result with this herbicide on S, rolfsii.

It is evident from the results that Benthiocarb is
highly toxic to the test fungus, end the radial growth
decreased with increasing concentration of the chemical, and
had no growth et the highest concentration of the chemical,
Even after prolonged incubation the chemical complebely
prevented formation of selerotie in all the concentrations
tested. The herbicide did not inhibit germinaticn of
sclerotia, except for the highest concentration for prolonged
perioq)in which case a little inhibition was noticed. Verma
et al. (1978) end Lekshmanan end Nair (1980) also reported
thaet Saturn 50 E.C. (Benthiocarb) wes highly inhibitery to

R, soleni in vitro and the amended medis supported only few

sclerotia. However, in the present study complete inhibition
of sclerotial formation was noticed irrespective of the
various concentretions of the chenmical tested. Benthiocerb
was found to be highly inhibitory to a few other fungi like

Rhizoctonia bataticola, Fuserium oxysporum f.sp.Clceri and

Selerotium rolfsii (Verma et al., 1979); Helminthospori

sativum, F. oxysporium ciceri emd S. rolfsii (Kotwal et al.,
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1982). 1In both these studies it was also foumd that
Benthiocarb completely inhibited sclerotiel formation in

S. rolfsii. Hence Benthiocerb can be considered as & herbicide
which is highly inhibitory to meny of the soil borne plent
pathogenic fungi and hence has the potential of reducing the
inoculum of soil bornme fungal pathogen including Rhizoctonia

solani thereby reducing disease intensity.

Of all the eight herbicides tested Propanil (Stam F.34)
was found to be the most effective one in inhibiting mycelial
growth of R. golani. Complete lysis of the tesi fungus was
noticed even at a low concentration of 125 ppm of the chemical
in the media. At still lower concentrations of 50 end 25 ppa,
slight inhibi%iqn of redial growth was nobiced. The viability
and pathogenicity of sclerotia formed in emended media were
fomd t0 be not affected by the herbicide. However, sclerotle
treated with higher concentration of the herbicide for short
period end lower concentration for prolonged period inhibited
gernination of the same. Inderaweti end Heitefuss (1977)
reported 50 per cemt reduction of radiel growth of Corticium
gagekil with 10}ag/ml commercial formulation of Propenil.

Dath and Swain (1979) found complete inhibition of zradial
growth of C. gagakii, in the presence of 25 to 500 ppm of
this chemical. According to them this herbicide was the
most effective one to inhibit the growth of Corticium sasekii

anong the ten herbicides they have tested. The results of
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the present study also are in conformity with these findings
and Prc;penil can be considered as a herbicide with high
potentiality in suppressing the growth of sheath blight
oréanism. This herbicide was also found to be effective

in vitro in suppressing the growth of Pyricularia oryzae cav,

end Esnthomonag oryzae (Dowson) .Uyeda end Ighiyems

(Inderewati and Heitefuss, 1977).

In the lower concentrations ‘oested.'Butachlor was
found to inhibit the reiial gzrowth of R. golani. Houever,
there wes revival of growth even at higher concentrations.
Sig;aificanﬁ_retardatim wes noticed only at & concentration
of 2000 ppm. Butachlor as Machete 50 E.C. was foumd to _
inhibit radigl growth and sclerotiel formation in R. soleni
(Varma et _e._l,.., 1978). Dath and Swain (1979) and Tekshmenan
and Naeir (1980) reported more or less the same effect. BPub
in the present study Butachlor in all the concentrations
tegted completely inhibited formation of sclerotia and

mycelial development was also thin. Linear growth of other

fungi like Ruizoctonis bataticolay Fusarium oxysporum and
Sclerotium rolfgii were also inhibited by this herbicide

(Verma et al., 1979).
Only nigher concentrations of Pendimethelin (Stomp)

wvere found effective in' the inhibition of Rhizoctonias goleni.

However, formation of sclerotia was inhibited completely

even with a concentreticn of 250 pprm and the other higher
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concentrations which indicate that the herbicide will not
favour the survival of the fungus. But the pathogenicity
and viability of the fungus were not affected by this herbi-
cide. The fungitoxiclty of this herbicide was reported by
Vernme gt al. (1979) in the case of other soil borne plant
pathogens and by Abdulla end Menchi (1979) in the case of
Eythium spp.

Kotwal et al. (1982) also found that the chemical
considerebly reduced the mycelial dry weight of S. rolfsii
and sclerotia formation wes inhibited. The fungitoxicity of
this chemical hag also been reported by Vyas end Khare (1983)
on R. bataticola and F. oxysporum.

In the present study it was foumd that even on pro=-
longed incubation, Nitrofen (Tok E.25) checked the radial
growth of the test fungns, end formation of sclerotia was
completely inhibited in all the concentrations tested. But
the pathogenicity and germination of sclerotia were not
inhibited considerably. Fungitoxicity of the chemical was
reported by Inderawati end Heitefuss (1977) on Corticium
sasakii, Pyriculeria oryzee and Xenthomonas oryzae. On
R. golani, 2lso the fungitoxic effect of this chemicel hes
been reported by Dath and Swain (1979) and Lakghmesnen and
Nair (1980). According to Verme et al. (1979) the toxicity
of this herbicide is more on S. rolfsii, than on R. bataticola,

and F. oxysporum. Sclerotia formation was also inhibited
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and clustering of sclerotie noted in S, rolfsii. Vyas and
Khare (1983) also reported the high toxicity of the chemical
on S. rolfeii than on R. batabticola and F. oxysporum,
Fungicidal effect of the herbicide 2,4~D Sodium salt was
entirely different from all other herhicides tested. The

test orgenism showed & lag growth phase at the early stage
followed by an accelerated growth phase with the production

of lerge number of white sclerotial primordie than that in

the control, The herbicide also enhenced the sclerotial
production, though the number of fully formed sclerotie was
less, they were bigger in size end secondary sclerotial
primordia were formed continuously which shows the enhencement
of growth and survival of the fungus. The sclerotia were

elso viable and pathogenic. Kurodani et el. (1959) found

that the linear growth rate of Hypochnusg gasakii was

stimilated by the presence of 2,4-D in the medium. The same
effect has heen reported by others like Tatsuyama and
Jekihare (1970) and Lekshmanan and Nair (1980). However,
eccording to Milliken emd Fields (1964) there was only 86
per cent inhibition of growth in 100 ppm of the chemical in.
a nutrient solution.

The zbove results cleerly shows that Propanil was the
most effective in inhibiting the redial growth of the test
orgenism. This is being followed by Benthiocarb, Nitrofen
end Butachlor.
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I% is also evident that Bentazon and 2,4~D Sodium
selt can enhence the growth, survivel and germination of
Bhizoctonia soloni and can enhance the population of this .
fungus in soil. Altmen (1969) found that twenty five of the

conventional herbicides recommended in the crop production

stimilated Rhizoctonia goleni in witro and the fungus grew

better in medis supplemented with these herbicides, than in.
wgupplenented media and stated that some fungl use herbi-
cides as un -energy source: Oraft: and Robbins (1962)
suggested that the stimulated growth of the fungus due to
2,4=D may be due t0 the increase in RNA synthesis resulting
in auxin=kinetin imbalance and induced growth due to abnormal.
cell division.

The effect of herbicides on plant disease has been
recently reviewed by Katen end Eshel (1973) end elso by
Altman ené Campbell (1977). ‘But there is very li‘c;tle
information on the effect of herbicides on soil-borne plant
pathogens in wasterilised field soil. Most studies heve
been either with sterile soil or with culture media. In the
present study in the pot cultuvre experiment sudden develop-
ment of symptoms, typically on leaf blade which touched the

water surface were notice(y, ,..mw
e

In pot culture experiment, when rice plaents raised in
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pots were artificially inoculated with sclerotie of the
organism and the various herbicides were epplied it was found:
that infection was least in Bentezon treated pots and in
minimising intensity of sheath blight Bentazon 1s second 4o
Propanil, But in vitro studies with Bentazon showed that it
gtirulated the growth of the rice sheath blight pathogen.
Ffom the results of the present sgtudy it is evident that
stimlapion of growth end reproduction within culiure mediz
may heve little significence as those occurring in natural
g0il, pince the guantity of herbicide added to soil at the
ugual recormended dose emounts to less then 0.1 per cent of
the orgenic motter constituent of soil (Keten and Eshel, 1973).
Richardson (1959) hos shown thet Prophen (I,P.C.) ond TCA
reduced Fuserium wilt of iomato, but were nobt toxic o the
fungus in enlture end he has suggested thet the chenge in
meteholism of the host might have affected disease develop=
ment. _

Propanil renks second in reducing tiller infection,
however, it recorded meximum veduction in sheath blight
intensity. It may be due to the high toxiclty onm the pathogen,
even in the lower concentrations as evidenced in the in vitro

studies. Chakrabarti snd Sen (1978) reported that applice-

tion of propanil can exclude Helminthosporium cryzaec Breda
de Hoen from rice plants., Bubachlor snd Nitrofem (Tok E.25)
were found equally effective in reducing tiller infection, and

Nitrofen (Tok E.25) in reducing disease intensity.
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Tok E.25 wasp reported to reduce disescse intensity in rice

ageinst Corticium sasekil, Byriculeria oryzse end Xanthomonas
gx_-y_;z.._g_e_ and was found superior to Stam P.34 (Inderawati and
Heitefuss, 1977). In reducing tiller infection, Fluchloralin
end Benthiocarb were also found superior than Pendimethalin
end 2,4=D Sodium salt and control. Pendimethalin end 2,4~D
Sodium salt were found to increase per cent tiller infection
end disease intensity, but were not statistically significant.
According to'Kataria and Singh (1981) Fluchloralin applied

t0 soil, reduced seedling demping off by Pythium butleri at
20=25°C and cenhenced demping off at 30°C. Abdulla end Manchl
(1979) reported that the herbicide Stomp (Pendimethalin)
reduced virulence of Pythium épp. end delayed emergence of
tomato seedlingss when the goil was treated with the herbicide.

Rurodeni et gl. (1959) reported that sheath blight
disease of rloe was increased by spraying with 2,4~D and
according to Manila and Lapis (1977) the disease was not
affected by 2,4«D.

Leontera and Voitovich (1959) reported control of
blister smut of maize in the field by spraying 2,4-D and
Chakrabarti end Sen (1978) reported thet Helminthosporium
oryzae was chemically excluded by 2,4-D treatment. Hodges
(19680) found that soil drenc;hi_.ng with 2,4-D enhanced digease
on leaves of all ages above that of control while 2,4~D
.applied as spray had little influence on pathogenesis on

4
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Poa pratensig infected by Dreshslera gorokiniena.

Resu;ts of soil applicetion of herbicides on viability
of sclerotia revealed that the sclerotia recovered from soil
treated with all the herbicides were viable and pathogenio
on the host. At field application dose, these herblcldes
would not be toxic to the fungus; even with those which
inhibited germination in vitro., However, thore were varlation
in the degree of viability and pathogenicity. This may be
due to the effect of different herbicides on the survival
structures of the pathogen or may be due to the enhencement
of growth of other entagonistic microorgenisus in the soil.
Only mild symptéms of sheath blight were noticed when rice
plants were inoculated with sclerotia recovered from soil
treated with Nitrofen (Tok E.25), Propanil and Butachlor
compared with control.

In the field trial with selected herbicides conducted
in the typicel wet land paddy fields the fungicide Hinosan
applied at tillering end boot leef stege ranked first in
reducing tiller infection (21.44 per cent). But in reducing
intensity of sheeth blight inecidence Nitrofea (Tok E.25)
applied at the rate of 1.5 kg ai/he and 1.75 kg al/ha;
Bentazon 1.25 kg ai/ha and Bemthiocarb 1.5 kg ai/ha were
found equally effective and were on par with the application
of the fungicide Hinosan. Except in the case of application
of Pendimethalin 1.00 kg 2i/ha and 1.25 kg ai/he 21l other
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herbicidal treatments reduced per cent tiller infection and
reduced disease intensity.

In the pot culture trial Bentazon 1.5 kg al was found
most effective in reducing tiller infection and in the field.
trial Bentazon 1.25 kg ai was found as effective as Nitrofen
(Tok E.25), but less effective then treatment with Hinosan.
In both the trials Nitrofen (Tok E.25), 1.5 kg ai/ha was
found effective in reducing disease intensity.

In the case of grain ‘yield hend weeded plots recorded
maximum yield of 3839 kg/he which was closely followed by
Hinosan treatment, Fluchloralin and Pendimethalin 1 kg ai/ha.
However, it may be mentioned here :. that Pendimethalin was
not effective in reducing digease intensity. Grain yield
was legs in treatments with Nitrofen -(Tok E.25) 1.75 kg ai/ha,
Bentazon 1.5 kg ai/ha than that of the control.

Congidering tﬁe weed population at the different
intervals, it cen be séen that at the early stages
Bentazon 1.50 kg; Pendimethalin 1.5 kg and 1.75 kg and st
later stage Benthiocarb 1.5 kg, Pendimethalin 1.25 kg end
Benthiocarb 2 kg were found most effective in controlling
the veed population, |

There are meny reports in literature on the efficafy
of the ebove herbicides in reducing weed growth 1n rice fields
whiph are in conformity with the present results. In a-
total number of thirty five trials Bentazon 0.5=1 lb/acre
gave good controi of sedges, rusheé end broad leaved weeds
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(Atwell et al., 1978). At I.R.R.I. Penoxalin (Pendimethelin)
2 kg al/he applied six days after spraying controlled mejor
weeds like Monochoria vaginelis, Echinochloa crug-galli and

Qm%_z_s_ sp. (Anon., 1974) and 1.5 kg al of the chemical on
the sixth day of plenting was found effective by Revindran
(1976). Penoxalin G 1.5 kg e2i/ha on the esixth day is
recormended for weed control in rice in Kersela (anon., 1982 b).
Benthiocarb has been egtablished as a prominent herbicide
for control of weeds in rice fields end the present resulg
is in conformity with the effectiveness of the recommended
dose of 2 kg ai/ha on sixth day of pleniing (Anon., 1982 b).
Pre emergence application of Nitrofem at 2.5 kg ai/ha gave
selective control of grasses, sedges and brosd leaved weeds,
(Verma et al., 1978) end in the present study the herbicide
reduced dry weight of wee@ls at the early stage only. The
major weed population in the field in the present study

were Bracharia ramosa snd Monochoria vaginelis.

While comparing productive tillers end yield, it is
cleai' that more grain and straw yield were recorded in
treatments where the productive tillers were more. Though
productive tillers were not high in Hinosan treated plots,
the sten borer infestation, sheath blight incidence and
gheath rot infection were least in Hinosan treated plots.
However, maximum grain yield was recorded in hand weeded
treatments vhere the number of productive tillers were also

more. This is in accor&a:nce with the findings of Vecchani
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et al. (1963), Ravindran (1976), Kaushik and Manéﬁ (1978),
When the number of tillers were high, the chances of disease
intensity of sheath blight increases, but were notfas high
as to cause a reduction in’ yield.

Soil borne pathogens exist in the soil in active or
in pagsive form and are mch influenced by the dense popula=
tion of the microflore and microfasuna which exist in natural
s0il: The guantity, quality and activity of microorgsnisms
in the soil are imporiant in determining the inoculum density
of the pathogen snd consequently the disease incidence and
also the survival of the pathogen in the soil in the absence
of proper host (Alexander, 1961; Garret, 1970).

Soil organisms vhich are antagonistic to the pathogen
are very common in natural soil. A herbicide reaching the
soil might be toxic to certain pathogen amd yet be beneflcial
to it 1n,%g§ goil environuent by suppressing entegonists to
a greater extent. The éistuxbeﬁce in biclegical equilibrium
pey be by decrease in number, reduction in capacity to
produce antibiotic, reduction in ability to compete with the
pathogen for nuirient (Kestan amd BEshel, 1973).

The results of in vivo studies in pot culture and
the effects of herbicides on soil microflora, shows that
there was a general increase in number of fungal colonies -
‘estimated two weeks after btransplanting, as shown by the
population in the untreated control in Table No.21. This

may be due to the availability of more nutrients in soil and
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ney be @ue to the stimulation by the root exudates., Bub it

is clear that the fungal population significan#ly veried in
differant treatments. The bacterial and actinomycetes colonies
were less in the untreeted control. But thefe were significent
variation in the different treatments in both the ceases.

In the goil treated with Bentazon, the fungal and
becteriel colonies are found to be the meximum emd also there
wag 2 high populetion of actinomycetes. This shows that
Bentezon has a stimalatory effeect on soll microorgenismsge.
Similer results of increase in fungal, bacterial and
actinomycetes population in soil by Trifluralin hed been
reported by Teng et al. (1970).

The present finding of an enhencement in population
in the case of other micreoorgenisms due to Bentazon treat-
ment cen cause e growbh inhibition of R. golani in soil, due
to competition for nutrients and due to the increase in
entegonistic orgenisms. This can be a reason for decrease
in disease though the herbicide stimulated growth of H.

soleni ,in witro.

Butechlor, Propanil, Fluchloralin, 2,4-D Sodium salt,
end Benthiocarb, did not influence the fungel population.
But there was an increase in bacterial population due to
these herbicide except in Fluchloralin and there was not
puach variation in actinomycetes population due to the

effects of the above herbicides.
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In Pluchloralin treated plots soil population of
bacteria end actinomycetes were least.

{Nitrofen( Tok E.Zé) inhibited ell the three groups of
microorgenisms while Pendimethalin inhibited soil fungi, but
actinomycetes populetion wes found to be on the increase.

In the field experiment, there was not much varigtion
between the soil microflora before application of the various
treatments end one month after spraying of herbicides.
However, least fungal population was in control plots and
meximum in Bentazon 1.5 kg gi/ha treated soil. It has been
suggested that normel fates of application of most herbicides.
have no pronounced adverse effect on the soil microflore at
least as far as total populations are concemed (Bollen,
1961; Audus, 1964).

The résults of study on the effect of antagonistic
microorgenisms on R. solani revealed that the fungal and
bacterial antegonists were found to restriet the radial
growth of R, golani in culture media to a considerable extent.,

Among the fungi, Aspergillus niger and Trichoderma viride

exhibited higher degree of sntagonism than A. flavus as
indic_ated in teble 24.

The antagonistic activity of L. viride towards R. solani
has been well established, by memny workers (Ogura and Akai,
19653 Naim end El Esawy, 1965; Naiki and Ui, 197'2; Roy, 1977).
From this laboratory itself Gokulapalan (1981) recorded the
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entagonistic activity of A. flavus and A. niger on
R. soleni.
Olsen (1965) obgerved the aenitagonistic activity of

Bacillus subbilis Coln. em.prazn on R. goleni. In the trials

conducted at I.R.R.I., Philippines several bacterial isolates
from sclerctia of R. goleni were found to have strong.

antegonistic ectivity towards R. soleni (Anon., 1978).
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Investigations on the effecté of the herbicides;
Fluchloralin, Bentazon, Benthiocarb, Pendimethalin (Stomp),
Propanil (Stam P.34), Butachlor, Nitrofen (Tok E.25) and
2,4=D Sodium salt, in inhibiting the growth and survival of
the causal organism of sheath blight disease of rice,

Rhizoctonia goleni Kuhn heve been cerried out. 1In vivo

studies on the effect of these chemicals in reducing sheath
blight incidence also has been done in pot culture eﬁperiments
and in trials under field conditions.

Of all the eight herbicides tested, Propanil was the
most toxic one, which completely inhibited radial growth of
the test organism even at a lovwer concentration of 125 ppm
a.i. Inhibition of radiasl growth was less and formation of
a few sclerotia were noted at lower concentration of 25 and
50 ppm of this chemical. This herbicide prevented sclerotial
germination at higher concentrations of 2000 end 3000 ppm
and also at lower concentration when treated for prolonged
periods.

Benthiocarb, Nitrofen and Butachlor were also found
highly toxic to the test fungus vhich decreased the radial
nycelisl growth with increasing concentrations of the
chemical. At the highest concentration of 2000 ppm used,
growth was completely inhibited, The three chemicals
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completely prevented formation of sclerotia in all the
concentrations., Benthiocarb slightly reduced the germination
of sclerotia, when treated with higher concentration for
prolonged period, while germination was not affected by the
other chemicals tested. Only higher concemtrations of
Pendimethalin end Fluchloralin inhibited radial growth and
gclerotia formation. Size of sclerotia was much reduced in
Fluchloralin treatﬁents and at higher concentration sclerotia
were not formed in both the herbiclde treatments. Germination
of sclerotia was also not much affected.

Bentazon in 2ll the concentrations tested showed %o
gbimalate mycelial growth and also formetion and germination
of sclerotia though slight inhibition of radiel growth at
the higher concentrations were noted initislly. 1In the case
of 2?4-D Sodium salt, the test orgeniem though showed an
initial lag growth phasé. was followed by an accelerasted
growth phase with the production of large number of sclerotial
primordia. Size of sclerotia formed was also bigger and thus
enhanced the growth and survival of . golani in culture.

In the pot culture triel, when soil was inoculated with
sclerotia'sudden development of symptoms of sheath blight
was noted indicating that soil borne sclerotia constitute
the major source of inoculem. Sheath blight incidence was
least in.Béntazon treated pots and in the case of minimising

intensity Bentazon was second t0 Propanil. Propanil recorded
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maximm reduction in sheath blight intensity. Bubachlor
end Nitrofen were equally effective in reducihg tillex
infection, and Nitrofen reduced disease intensity. Pendi-
methalin end 2,4=D Sodiun salt increased per cent tiller
infection and disease intemsity. N

Sclerotia recovered from soiJ: treated with 21l the
herbicides were found to be viable and pathogenic on the
host. Mowever, thers were variation in the degres of
viablility and pathogenicity.

In the field trial conducted with selected herbicides,
along with the fungicide Hinosan, it was observed that
Hinosan treatment (at tillering and boot leaf ptages) was
the most effective treatment in reducing tiller infection,
but Nitrofen (Tok 5.25) applied at the rate of 1.5 kg al/ha
reduced intensity of sheath blight, and this was on par with
Nitrofen (Tok B.25) at 1.75 kg ei/hn, Bentazon 1.25 kg ai/ha
end Benthiocarb 1.5 kg el/he in reducing intensity of sheath
blight.

In the case of grain yield, hand weeded plots
recorded maximm yleld of 3839 kg/ha. :

At the eariy stages of the crop Bentazon 1.50 kg,
Pendimethalin 1.5 kg ard 1.75 kg, and at later steges
Benthiocarb 1,5 kg, Pendimethalin 1.25 kg and Bentaniocarb
2 kg were found most effectiive in controlling woed populia-
tion in rice fields. The nejor weed sp. in the field were

Bracharia ramosa and Monochoria veginalis.
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Maximu productive tillers were in Fluchloralin .
treated plots followed by Bentazor 1,25 kg ei/ha and in
hend weeded treatments and leest in treatment with Nitrofen
(Tok E.25) 1.75 kg ai/ha,

Stem borer infestation waes least in Hinosan treated
plots and maximum in Fluchlorelin treated plots.

Sheath rot infection waas least in Hinosan treated
plots and also. in treatments with Benthiocoxbh 2 kg al/ha.

From the results of in vltro end in vivo studies it
can be concluied that Propanil (Stem F,.34), Benthiocarb,
Nitrofen end Butachlor are highly toxiec to R. go0lani in
culture, and Bentazon epd 2,4=D Sodiunm salt stimulated
growth gpd survival of the test fungus in culbturs. Fropanil,
and Nitrofen were slso found 40 be effective lu reducing the
gheath blight disease in pot culture experiments elso.
2,4=D Sodium salt stimulated the pathogen in culture end.
glso increased sheath Llight in pot culture experiments.

There was & genersl increase in soll microflora
two weeks after trensplanting of rice planta, Bentazom
stimileted totel popnletion of fungi, bacteria and actino-
mycetes in soil, Butachlor, Propanil ard 2,4~D Sodium salt
increased the bacterial populeticn. Fluchloralin ond
Nitrofen inhibited fungl, bacterie snd actinomycetes in soil.
Pendimethalin stimnlated actinomycetes population. Wet land
paddy soil of the field did not show much varisticn in soil
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microflora one month after application of the herbicides.

However meximum fungal population was in treatment with
Bentazon 1.5 kg al/ha.

Aspergillus niger and Trichoderma viride exhibited

higher degree of emntagonism to R. solani in culture then
Asgpergillus flevua.
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APPENDIX I

LIST OF HERBICIDES AND THEIR CHEMICAL NAMES REFERRED IN THIS THESIS

S1,No. Common neme Chemical name
*1, Aretit A=6=dinitro=-2~Sec~butylphenyl acetate
2, Atrazine 2=Chloro~4=ethylamino=-6~isopropylamine=1,3,5-triazine
3 Benifin N=butyl=N-ethyl=2,6=-3ini tro=-4=-trifluoromethylaniline
4, Bengulide N=(2=(0,0=-di=isopropyldithiophosphorul.)ethyl)benzene sulphonamide
5. Bentazon 3=1g0propyl=2,1,3%,~benzothiadiazin=-4-one~2,2-dioxide.
6. Benthiocarb S=(4=Chlorobenzyl)=-N,N=diethylthiclcarbanate
7.  Butachlor N-( butoxymethyl)->4chloro=2,6-diethylacetanilide
8. Butralin N-S~butylej=-t=butyl=2,6~dini troaniline
9. 294=D 2,4=Dichlorophenoxy acetic acld -
10, Dinitramine N*,N'=diethyl=2,6=dinitro=4=trifluoronethyl-n=phenylened :Lamine
11. . Dinosedb 2=( 1=methylpropyl)=4,6=dinitrophenol
12. Diuron N'=(3,4=dichlorophenyl)=-N,N~dimethyl urea
- 13, E.P.T.C. S=ethyl N, N=dipropyl (thiocarhsmate) . -
14. Fluchloralin N=(2=chloroethyl)=2,6~dinitro=-N=propyl=4-(trifluoromethyl)aniline
15. Fluometuron N'=(3=trifiuorometnylphenyl)=-N,N=dimethyl urea
16.. Linuron W*'=(3,4=d1ichlorophenyl)=F=nethoxy-li-nethylurea:
17. Machete 2=-Chloro=2,6=-dimethyl-N-(butoximethyl) acetanilide
18. M.C.P.A. 4,Chloro=2-methylphenoxy acetic acid
19. Nitralin 4=(methylsulphonyl)=2=6=dini tro-N,N=dipropylaniline

continued



51 .H¢o. Common nsme

Chemlcal nene

2,4-dichlorophenyl 4-nitrophenyl ether

20. Nitrofen
21, Paraguat 1,4 '=dinethyl=4,4 ' ~bipyridylium
22. TP.C.P. Pentachlorophenol : .
23. Pendimethalin He{ 1=ethylpropyl.)=2,6=-dinitro=3,4~xylidine -
24. Piclorgn 4=omino=3,5,6=trichlorepicolinic acid
25,; Prometryne 4 ,6-bisisopropylanino-2-methylthio=1,3,5~triazine
26. ZPropanil Ne(3,4=dichlorophenyl) propionamide:
*27. ZPyramin 1-phenyl=-4=amiro=5 —chlore_-pyridazone—B .
28, Simgzine _-2=chloro=4,6-bisethylamino=1,3,5-iriazine
29, Simetryne 4,6-bigethylemino=2-nethylthio=1,3,5,~triczine
%0. Sirmate 3¢4,Dichlorobenzyl Methyl carbemete
*31. Tillam n=propyl N-ethyl=N{n=butyl)thiolcarbamate (FEBN)
32. Trifluralin 2, E=dini o=, N=-dipropyl=4~trifivoro-nethylaniline
Ref: ©Dist of common neres and chemicel nemes of -Herbicides

Weed abotracts - Hay 1983 Vol. 32. To.D.

*yeeds of the world - Biology and Control - Lawrence J.King, 1974

Viley Bastern Private Ltd., New Delhi.



APPENDIX II
POTATO DEXTROSE AGAR

Peeled potato - 250.0 g
Dextrose - 20.0 g
Agar - 5.0 g
" Water - 1000 ml-
pH - 6.0 to 6.5
APPENDIX IIX

SAND MAIZE MEDIUM

Meize meal - 5.0 g

Waghed white sand - 95.0 g

Water , - 35.0 g
APPENDIX IV

MARTINS' ROSE BENGAL STREPTOMYCIN AGAR

Dextrose - 10.0 g

Peptone - 5.0 g

Potagsium dihydrogen ' 1.0

rhosphate 08 :

Rose bengal - 1 pert in %0000 parts in
' “the medium

Agar - 20.0 g

Streptonyein - 30.0 g

Distilled water - 1000 ml



APPENDIX ¥
S0IL EXTRACT AGAR

So0il extract - 100.0 ml
Glucose - 1.0 g
Dipotessium

phosphate - 0.5 g
Agar - 5.0 g
Water - 900.0 ml-.
p - T«0 to 7.2

APPENDIX VI

KUSTERS HMEDIUM

Ager - 20:0

23
Glycerol - 10.0 g
Casin - 0.3 &
Mg 804 - 0.5 g
FeSO4 - 0.1 g
KIiIO3 - 2.0 g
NaCl - 2.0 g
K2HPO4 - 0.5 g
CaCO - 0.2 g

3



APPENDIX VII
Analysis of variance table

Effect of herbicides on radial growth of R. solanl 60 hours and 120 hours after
’ x*+1 transformation

60 hours - 120 _hours

Source Df M.S.5. P Calculated M.S.S, F Calculated
Total 143 - . : ‘
Between Herbicides T 87.69 2072 .48** 46,15 30,99%*
Between levels
within herbicides
H1 5 31489 T5%.84%# 513 2.10
H2 5 0.20 - 4.B4FF 0.00 0,00
H3 5 26,90 635 . T3%* 36,00 24 ,16*%
H4 ] 35474 844.T3%* 51.47 54 55%*
5 5 36.23 856 ,32%* 28.43 19.08**
Hb6 5 28,69 678.07** 40.02 26 ,86%**
H7 5 %1.28 739 .20%* 43.5% 29 ,22%#
H8 5 11.68 . 276, 1T** 0,00 0.00
‘Error 96 0.42 1.48 o
60 hours 1. C.D. for comparison between herbicides = 0.13
2. C.D. for comparison between levels within = 0,33
: herbicldes -
120 hours 1. C.D. for comparison between herbicides = 0,81
2, C.D. for comparison between levels within = 1.90

herbicides
*#G5ignificant at 14 level



APPENDIX VIII

Analysis of varience table

Effect of herbicides on number of sclerotia after x+1

transformation
Source Df M.S.S. F Caloulated
Total 122
Treatment 40 '
Herbicide S 216,94 225 (AT**
Between levels ,
within herbicide %2 %40 3 S4H¥
Treatment Ve 2
Centrol 1 106.47 110.65%%
Error 82 0.96

C.D, for comperiocon betwesn herbicides = 0,71
¢.D. for comparison between levels
within herbicides = 1,60

**§ignificant 2t 1% level



APPENDIX IX
Analysis of variance table

Effect of herbicides on size of sclerotia after  x+1
transformation

Source nf HeS.Se P calculated
Total a7

Treatment 15

Bebtwean 2 0.582 108,;39%%
herbicide

Treatment Vg 1 0,007 2.41
Control - '

Betweeh levels 12 0,142 48.61%%
Eryor 32 0.:002

0409

¢.D. for comparison between levels =
C.D. Tor comparison within herbicide = 0.04

#RSignificent ah 1% level



APPENDIX X

Analyslg of varianece table

Viabllity of sclerotla rocovaored ficom pots treated with
different herbiolden

Souree Df J1aSe5o F Caleculated
Total 95

Treatment S 345 ,000 : 4 ,50%

Treor 27 75 «B4AT

¢.D. for comparisca between treathenta = 12.6%9



APPENDIX X1
Analysis of varience table

Effect of various herbicldes on sheath blight incidence and
intensity (Pob culiure)

Incidence (Tiller Intensity (Disease
infection) index)
loted lated
Total 35
Treatment 8 465 .96 B 4r% 654,88 16,34 4%
Error o7 71.96 40,06

¢.D. for comparison between treatments for incidence = 12,30

9.18

C.D. for comparison between treatment for intensity



APPENDIX XII

Arelysis of varienoe teble

Effect of verious herbicides on the control of Sheath
Blight (Field Experiment)

Per cent hill infection Disease Index

Source Df M.S5.5s F Cmlcu- MeSeDe F Calcu-
lated lated

Total 47 _ .

Treatment 15 259,72 9,19%% 13% .26 g B2**

Error 30 28.25 14.29

0.D. for comparison between iveatments 8.86

for per cent hill infecticn 4 N

C.D. for comparisén between itreatments g 6.30

for disease index

**Sigmificent at 1% level



APPENDIX XIII

Anglysig of variance table

Effect of various herbicides on grain and straw yield
Grain yield Straw yield
Source DE M.5.8. ¥ Calcu- Ma5.5 F Calcu=
Lated lated
Total 47
Trestment 15  0.758  3.575* 4.99 1,32
Brror 30 0.212 377
¢.D. for compariscn of treatment means for = 0.767
grain yield B - *

#Significent at 5% level



APPENDIX XIV
Analysis of veriance table

Effect of verious herbicides on the control of weeds (Total weed population) at different intervals

20th _ 40th 1.60th . At harvest
SO'lJI'ce Df M.S oSo iy Calcu" I‘&.S .S. P Galcu" M.S .S . F Calcula- M.Scs . P calctl-
© lated lated ) ted lated
Total 47 . : . :
Treatuent 15 10,07 11.88%% 2,178 2.52% 6,16 o 10%¥ 9,78 5 Jg2%#
Error 30 0.847 0.861 1.93" ' 1.65
c.ﬁ.~for comparison betwveen treatments (20 days) = 153
vy 13 (40 aays) =  1.54
’s T (60 deys) = 2,31
.0 ’0 (At harvest) = 2.14

* Significent at 5% level
##* Sienificant at 1% level



APPENDIX XV
Anglysis of variance table

Effect of various herbicides on control of weeds (Total dry weight of weeds) at different intervels

20th 40th | 60th o At harvest

Source' Df MoSoSe B Calcu" M.S.s. F Calcu- t"I.S.So F Calcu- I‘&.S.S. T CalCII"
lated lated lated lated

Total 47

Treatment 15 0,144  5.97%* 1.439 3.615%* 9,80 5o TH* 9,78 5 .g2%*

Error 30 0.241 ‘ 0.398 - 1.69 . 1.65

C.D. for comparison bebween treatments (20 dseys) = 0.259
X x) (40 days) = 1,051
'Yy T (60 deys) = 2,167
P - (At harvest) =

2.140

**Gienificant at 1% level



APPENDIX XVI
Analysis of varience table

Effect of differen’ herblicidsl spplication on formetion of
productive tillers

Source Df M.S.5, F Calculated
Total 47
Treatment 15 1%60.00 2:05%
Error 20 660 .95
C.D. for comparison of treatment mesms = 42.86

*Significent at 5% level



AYPENDIX XVII
Analysis of variance table

Effeet of herbicidal treatment on population of soil microflora (Pot culture) 7 days after spraying

Fungi Bacteria Actinomycetes
Source’ D M.S.S. P Calcu~- H.S.5 F Calcu- MeS.Se P Calcu-
lated ‘ lated lated
Total 26 ) o o o o ,
Ireatment 8 675 25 4 55%% 1346,70 112.97%#* 8504.20 146, TT**
_ 371 N .
Error | 18 148.11° 11.92 57.94
C.D, for comparison of treatment meen for fungi = 20.87
*e ’ bacteris = 5.,92
’e ’s actinonycetes = 13.05

**Significent at 1% level



APPENDIX XVIII

Mnalysis of varience table

Effect of herbicidal treatment on population of soll microflora in wet land (Field experiment)
30 days after spraying

Fuangl Bacteria Actdnonmycetes

lated . lated lated
Total 31 ‘
Treatment 15 72,85 5 o5 4%¥ 17445 _ 1 2,498 1
Error 15 13.13 434.6 %.000
C.D. for comparison of treatment means =  T.721

**3ignificent at 1% level
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ABSTRACT

Both in vitro and in wivo studies on the effect of

few common herbicides on Rhizoctonia solani and on sheath
blight of rice, were cerried outb.

The in vitro studies revealed that Propanil
(Stam F.34) was the most toxic herbicide to Rhizoctonia

goleni. Kuhn, the rice sheath blight pathogen, which
completely inhibited mycelial growth at a very low concentra-
tion of 125 ppm. Benthiocarb, Nitrofen (Tok %.25) and
Butachlor also have high potentiality in decreesing radial
growth and also in inbhibiting the formation of sclerotia,

Soil borne sclerotia wag found the mejor source of
inoculam in initlating sheath blight diseesses. Among the
various herbicides tested, Nitrofen, Propanil and Butechlor
reduced the degree of pathogenielty of soil borme sclerotia
of R. soleni¢ Propanil effected maximum reduction of sheath
blight in pot culture experiments followed by Nitrofen.’
Butechlor end Nitrofen were equally effechive in reducing
sheath blight wnder pot culture experiment. Ni{;roi_‘en
(Tok E.25) epplied at 1.5 kg ai, 1.75 kg al weré equally
effective as Hinosen in reducing sheath blight in field trial
also.

Fluchloralin and Pendimethalin were unfevourable
for growth and survival of R. g_bﬁni; in culture, but
Pendimethalin resulted in an increase in sheath blignt
disease under pot culture experiment end also in the field



trial, _

Bentazon stimulated growth, formation end germination
of sclerotia in culture, but remked first in reducing sheath
blight incidence wnder pot culture experiment. In the field
trigl Bentazon 1.25 kg ai/he was as effective as Hinosen
treatment in reducing sheath blight.

2,4=D Sodium saelt stimulated growth end formation of
soleroj;ia after an initial lag growth phase in culture, end
algo increased the incidence and intensity of sheath blight
under pot culture experiment.

At the early stoege Bentazon 1.5 kg ai/ha, and
Benthiocerb 1.5 kg el/ha reduced weed population In the field
trial.

Bentazon stimulated growth of fungi, bacteria and
actinomycetes in soil, but Nitrofen (Tok E.25) end Fluchloralin
inhibited ell these three major soil microorgenismns. Butachlor,
Propenil end 2,4~D Sodium salt stimuleted bacteriel population
and Pendimethelin stimulated actinomycetes in soil. There
was not much variation in seil microflora after one month.

Aspergillus niger end Trichoderme viride were found

to be highly entegonistic to Rhizoctonie soleni in culture.






