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XHTBQDUCTION

Rice I s  the most important s tap le  food in  
India vhich co n stitu tes  £0 per cent o f our to ta l  food 
production. Though the in troduction  o f high y ield ing 
v a r ie tie s  and improved farming technology have resu lted  
in  the green revolution, the contro l of p lan t diseases 
s t i l l  remains one of the important lim iting  fac to rs  
in  achieving the expected p o ten tia l y ie ld . Diseases 
o f r ic e  have caused several d isa s te rs  of great magni
tude in  the p ast. ©ie g rea t Bengal famine 
i s  a ttr ib u te d  to  the brown le a f  spot d isease (Drechslera 
orvzae (Breda de Haan) Subram and Ja in ) . Because of 
d iffe re n t clim atic  condition under which i t  i s  grown, 
rice  i s  susceptible to  a large  number of diseases 
caused by d iffe ren t microorganisms lik e  fungi, b ac te ria , 
viruses and micoplasma. Of the various fungal d iseases, 
b la s t  (Pyrlcu larla  orysaft dav .) brown le a f  spot (£.2ZmS.) 
sheath b lig h t (Corticlum sasak ll (S h ira l) Matgumoto) 
and stackbum (Altcmajla godwickli (Ganguly) M.B.Kllis) 
are the major fungal diseases causing considerable loss 
in  y ie ld . Evolving a rice  varie ty  re s is ta n t  to  a l l  the 
major diseases though may sound as an id ea l so lu tion , 
confronts many inherent lim itations* The situation  
therefore  warrants the application  of p lan t protection  
chemicals in  con tro lling  the p lan t diseases.
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Selection o f a fungicide especia lly  fo r  f ie ld  
applica tion  should he based on the following considerations 
v iz . ,  low phyto toxicity , s ta b i l i ty  in  storage, s ta b i l i ty  
a f te r  d ilu tio n , low mammalian to x ic ity , fungicidal 
e ffic ien cy  and high f ie ld  performance. Ho fungicide may 
possess a l l  these properties under d iffe re n t clim atic  
conditions. A fungicide with re la tiv e ly  good performance 
in  respect of the above q u a litie s  i s  usually  recommended.
Thus a few fungicides of the dlthiocarbam ates, organo- 
phosphorus, and a n tib io tic  groups have been in  use fo r  
con tro lling  the diseases of ric e . Of these, organophosphorus 
fungicides - Hinosan, Kitazin - are found to  be more 
e ffec tiv e  than the other groups. However, being imported 
chemicals, organ ophosphates are costly  and th e ir  use i s  
therefore a t present, ra th er lim ited . Hewer fungicides 
are being involved with a view to replace the o lder ones 
in  respect of fungicidal effic iency  over a wide spectrum 
of d iseases, a t relativetylow cost. The present study i s  
therefore undertaken to  evaluate the newer fungicide 
guazatine (Panolil) in comparison with the curren tly  
popular organophosphorus fungicides (Hinosan and K itazin) 
in f ie ld  t r i a l s  against the major fungal diseases of rice  
in  Kerala.

With the in troduction  of the high yielding dwarf 
v a r ie tie s  of r ic e , the lo ss  of v ia b i l i ty  in  storage has
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become a major problem in  the production of quality  
seeds. M oreover, the harvest of the f i r s t  crop 
(v irip p u ) in  the S ta te  synchronises v ith  heavy ra in s , 
cloudiness and high humidity leading to  improper and 
p ro tracted  drying of seeds resu ltin g  in  Increased seed 
m icrobial a c tiv ity  and lo ss  of seed v ia b ili ty  during 
sto rage• I t  w ill be therefore worthwhile to examine, 1) 
whether v ia b ili ty  of seed of high y ield ing  v a r ie tie s  
can bo mrintained in  storage by reducing microbial attack  
with seed treatm ent before drying 2) whether the adverse 
e ffe c ts  of delayed or pro tracted  drying can be overcome 
by seed treatm ent.

The most popular fungicides used fo r the seed 
treatm ent of rice  are organomereurie compounds, both as 
wet and dry form ulations. But due to high mammalian 
to x ic ity  several advanced countries have already banned 
the use of these chemicals. Selection of an e ffec tiv e  
non-mercurial fungicide as a seed d resser has therefore 
become a need of the day. In the present study the 
newer fungicides guazatine (Panolil and Panoctine) and 
fenfuram  (Panoram) have been evaluated for th e ir  
effectiveness as seed dresser in comparison with organo- 
mercurie fungicide, Agallol.



©le present Investigation  i s  therefore taken 
up with the following objectives in  view:
1) To evaluate the efficacy  of newer fungicide 

guazatine (P ano lii) in comparison with organo
phosphorus fungicides in  f ie ld  t r i a l  against b la s t ,  
brown le a f  spot, sheath b lig h t and stackburn 
disease of r ic e ;

2) to study whether the v is ib ility  of seeds of high 
yield ing v a rie tie s  can be maintained in  storage by 
reducing m icrobial attack  using guazatine and 
fenfuram as seed dressers in  comparison with an 
organoroercurie compound; and

3) to  study whether the adverse e ffe c ts  of delayed 
drying of seeds can be overcome by tre a tin g  the 
seeds with guazatine and fenfurum in  comparison 
with m  organomercuric fungicide.
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REVIEW OF LITERATURE

Rice, In d ia 's  one of the most important food 
crops i s  being attacked by d iffe re n t micro-organisms 
lik e  fungi, b ac te ria , mycoplasma lik e  organisms and 
v iruses. Among the various fungal d iseases of r ic e , 
b la s t ,  brownspot, sheath b lig h t and stackbuxn are the 
important ones which cause severe damage to  the crop.

Rice b la s t i s  one of the e a r l ie s t  know diseases 
o f r ic e . This disease has been reported from over 70 
countries throughout the world (CMX d is tr ib u tio n  Maps 
of p lan t d iseases, 51)* In India the disease has been 
recorded as early  as in  1913* The devastating epidemic 
nature of the disease was reported in  1919 in  the 
Tanjore d e lta  of the erstw hile Madras S ta te  (Padmanabhan, 
1965a). The causal organism of the d isease, P v ricu laria  
orvaaa was named by the I ta lia n  s c ie n tis t  Cavara in  
1891| l a t e r  de ta iled  descrip tion  of the pathogen was 
given by S h ira i in  1896. The early  in fec tion  often 
re su lts  in  the death of the affected  p la n ts , while le a f  
and panicle  in fec tions tend to  reduce the y ie ld . The 
loss caused by the disease varies from year to year. In 
India an y ie ld  lo ss  of 2,66,000 tons of r ic e  has been 
reported during the year 1960-61 by Padmanabhan (1965b).
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Brown spot d isease, generally known as helmintho- 
sporloses, i s  widely prevalent in  a l l  the rice  growing 
countries of the world (CMI D istribu tion  Map of P lant 
diseases,, 92). The disease i s  generally associated with 
rice  p lan ts  grown in  abnormal o r poor so ils  with low pH 
(Bab a, 1958; Sato, 196*f, 1965; Takhashi, 1967). The brown spot 
disease caused by Helminthosporius orygae Breda de Haon, 
the im perfect stage of Cochllobolus miyabeanus (Ito  and 
Rurlbayashi) Drechsler ex Dastur was f i r s t  reported from 
India by Sundararaman ($922). The d isease i s  present in  
an epidemic fora in  areas o f heavy monsoon lik e  Kerala,
Assam, and valleys of Himalayas (Padmanabhan, 197^). The 
h is to r ic a l  importance o f the disease roots back from the 
great Godavari d e lta  famine of 1918 and Bengal famine of 
19^2 where the disease appeared in  an epiphyte t ic  form 
(Padwick, 1950)* This disease causes severe damages as 
seedling m ig h t and considerable lo ss  when i t  a ttacks the 
grains.

Sheath b lig h t disease of rice  was recorded as early  
as in  1910 by Miyake from Japan. B utler (1918) reported 
the disease from India. There i s  considerable confusion 
and disagreement in  the name of the causal organism of 
sheath b lig h t. The recen t taaecnomieal stud ies have indicated 
th a t the p e rfec t stage of th is  pathogen i s  Thanatephorus 
cucumeris Frank (Don};), but the general acceptable name of



the pathogen i s  Cortieiuin sasak ii (S h ira i) Matsumoto 
(Ou, 1972). The disease i s  considered to  be of major 
importance in  several r ic e  growing countries of the world* 
The economic importance of the disease i s  a t  present 
tending to  increase by the Introduction of the high yielding 
v a r ie tie s  and application  of more f e r t i l i s e r s  (Ou, 1972). 
About 20 per cent reduction in  y ie ld  has been estimated 
due to  the development of the disease upto the flag  le a f  
stage (Mizuta, 1956). According to  Horl (1969) th is  
disease can cause 25 per cent lo ss  in  y ie ld  when the 
pathogen attacks the upper most flag  le a f .  Kozaka (1970) 
has given an excellen t review of the disease and i t s  control 
in  Japan.

The occurrence of the staekburn disease of rice  
was noted in  India only in  191*5 though i t  was reported 
from U.S.A. and other countries much e a r l ie r  (Padwick and 
Ganguly, 19*+5)« This disease i s  now occurring in  most of 
the rice  growing areas of the world (CMI D istribu tion  
Maps of p lan t d iseases, 31*0. T u llis  (1936) reported the 
causal organism of the disease as TrlchocOnis caudata 
(APP* and S t r . ) Clem. Ganguly (19**7) studied the disease 
in  d e ta il  and described i t  as Trichoeonls padwickii.
Later, KLlis (1971) redescribed th is  pathogen as A1tern a r ia  
pftdviekii. The disease was considered to  be one of the 
minor diseases of Paddy (Padwick, 1950). Padmanabhan (19*0)
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reported th a t the stackbum pathogen was the predominant 
fungus occurring in te rn a lly  in  the r ic e  grains and the 
in fec tion  ranged from 30 -  70 per cent. However, Padwick 
(1950) considered th is  to  be a minor disease* Cheeran 
(1963) reported poor seed germination by in fected  (grains.
He observed both preemergence and postemergence in fec tio n .

Several fungicides are being te s te d  against the 
various fungal diseases of ric e . Hewer and newer fungi* 
cides are coming to the market every year and are replacing 
the old ones* The common fungicides which are now widely 
used belong to  organcQuercury, dithlocarbam ates, a n tib io tic s , 
organophosphorus, and some groups of systemlcs. Of 
these , organophosphorus fungicides are widely used against 
r ic e  d iseases. For seed dressing, organozaereurials are 
the most popular ones.

B last
A fter the second world war, la rg e  number of 

fungicides have been te s ted  against the b la s t  disease in  
Japan and copper fungicides blended with organomereury 
fungicides were found to  be good, and a f te r  19MJ the 
copper fungicides were replaced with copperQnercury fun
g ic ides. The effectiveness of organ oQnercury compounds 
(phenyl mercury acetate d ilu ted  with slaked lime) against



the rice  b la s t  was proved by Ogava (1953)* Extensive 
f ie ld  t r i a l s  have been conducted in  Japan with phenyl 
mercury dust and i t  was found to be very cheap and 
e ffec tiv e  in  contro lling  the b la s t disease (Anon, 1952).

The effectiveness of mercury fungicides even in  
concentration upto one in  25,000 fo r  in h ib itin g  the growth 
of orvzae has been observed by Hashloka and Saito 
(1953); Quintana and Ou (1965); Tamura (1965 ); Ashrafuzzaraan 
and Frederlksen (1970). The toxic e f fe c t  of organo£mercury 
fungicides on the spore germination of £*. orvzae has been 
studied by large number of workers (Hashloka and Ikegarni, 
1958? Harada e t  a l . , 1959; MlsSato e t  a l  . . 1959? Quintana 
and Ou, 1965; Tamura, 1965 ; and Ashrafuzzaman and 
Frederlksen, 1970).

Seed treatm ent with ethylmercury phosphate and 
non-chemical methods have been found e ffec tiv e  as a 
prophylactic measure fo r con tro lling  the b la s t  d isease of 
rice  (B atis ta  and Gayad, 1950). The seed treatment with 
organomereury fungicides was found to be very e ffec tiv e  
in  contro lling  the disease vriien the in fec tio n  of b la s t  
disease i s  su p erfic ia l on seed (Carapacci, 1950). Mercury 
fungicides as a seed d resser fo r d iffe re n t regions with 
d if fe re n t methods of seed treatment have been found 
useful fo r  r ic e  seed d is in fec tio n  against P*. QTYzm
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(Hashioka, 1952a and b; Re v i l la ,  1953 and Anon, 1960).
Many workers have reported th a t phenyl mercury compounds 
have much stranger preventive action against the b la s t  
in fec tio n , sporulation on lesions and more p e rs is te n t 
action compared to  copper (Okamoto and Yamamoto, 1955; 
Okamoto e t  a l . , 1958; Okamoto e t  a l . , 1959)* Tsing e t  a l . 
(1955) found th a t the mixtures of phenylmereur^r acetate  
and hydrated lime (1*5) ° r  ethyl mercuric chloride and 
hydrated lime (1*15 or 1*20) were more e ffec tiv e  than 
Bordeaux mixture in  f ie ld  and pot cu ltu re stud ies. The 
effectiveness of Verdasan (an organomercury fungicide) 
against the b la s t  disease of rice  when i t  was applied two 
o r three times before flowering has been reported (Anon, 
1959; Anon. 1960). Kulik and Asai (1961) observed th a t 
phenyl mercury aceta te  was superior to  a l l  o ther fungicide 
fo r  con tro lling  the b la s t  disease of r ic e  in  green house 
experiments and f ie ld  t r i a l s ,  but owing to  the phytotoxicity  
and the p o ss ib ility  of grain residues they recommended 
other fungicides fo r  the disease con tro l. Asakava .et a l . 
(1962) have reported the superio rity  of phenyl mercury 
aceta te  over the d iffe re n t an tib io tic  formulations fo r  
the p ro tection  against b la s t  disease of r ic e , but the 
curative e f fe c t of phenyl mercury acetate  was found to  be 
le s s  when compared to  the a n tib io tic s . Padmanabhan _et a l , 
(1962) a lso  observed good control of b la s t  disease when
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d iffe re n t formulations of mercury as sprays and dusts 
were applied in  the f ie ld .  She effectiveness o f organo- 
mercury fungicides In the f ie ld  has a lso  been reported 
by Seneviratne (1967); Tan don and Varma (1969); and 
Ashrafuzzaman (1970). Because of the extreme to x ic ity , 
th is  fungicide i s  not popular fo r spraying on fo liag es .
She use of mercury fungicides in  food p lan ts  and in  the 
f ie ld  has been banned in  many countries (Ou, 1972).

Berna Devi and Menon (1970) observed th a t pre- 
treatm ent of rice  seeds with Agrosan C2J and Ceresan did 
not damage the v ia b ili ty  of seeds up to  11 months.
Brownspot

I t  i s  a well estab lished  fa c t  th a t  the brownspot 
disease of rice  (Helminthosporioses) i s  an ex ternally  
seed borne disease and by using a good seed dressing 
chemical th is  disease can be con tro lled , to a great ex tent. 
Nisikado and Miyake (1927) were the f i r s t  to  report the 
effectiveness of seed treatm ent with organoD&ercury 
fungicide fo r  con tro lling  the Helminthosporioses of r ic e . 
They recommended the ve t seed treatm ent with a very 
d ilu te  so lu tion  of Uspulum (1 in  800 to  1 in  1200) fo r 
1+8 h r s. The dry seed treatm ent with Uspulum (2 to  h g/kg 
seed) has recommended by Bernal Correa (19^0) against 
the d isease. He also  found th a t a th ree  minutes dip in



one per cent mercuric chloride gave good reduction in  
the in fec tio n . Large number of workers from a l l  over 
the r ic e  growing tra c ts  of the world have reported the 
effectiveness of the organoQaercury compound as a wet 
and dry seed dresser fo r  checking the in fec tio n  through 
the seed since they obtained good percentage of germination 
o f r ic e  seeds (Mallamaire, 19^9; Adair and C ralley, 1950; 
Anon, 1951? Hingorani and Prasad, 1951; Lucy Hastings,
1951? Hashicka, 1952a and 1952b; Lucy G utierrez, 1953;
Majid, 195M Atkins e t a l . , 1956; Padwick, 1956; Johnston, 
1958; and Anon, 1959).

The effectiveness of mercury fungicides as a dust 
and spraying chemical in  the f ie ld  fo r  con tro lling  the 
brown spot disease has been reported by a few workers.
Anon (1959) reported th a t control measures against 
Unininthosporium orvzae w ill include spraying with Verdasan 
(Organomercuxy fungicide). A reasonable control of 
le a f  spot disease caused by g*. orvzae has been reported 
by spraying Verdasan three times before flowering (Anon,
1960). Chattopadhyay and Chakrabarti (1961) have found 
th a t the best control of orygae (Cochllobolua miyabeanua) 
was obtained by four applications of organomercurlal 
dust (one per cent mercury) a t  the ra te  of 20 lb s/acre  
between transp lan ting  and flowering stage of the crop.



The bioessay studies with mercury fungicides 
on spore germination and growth of the fungus jk. nry***> 
have been carried  out by several workers ( J u l l le t  and 
Turquois, 1950; Hash! ok a and S aito , 1953; Takita e t  a l . , 
1965; and Havare, 1967).

Apart from the disease control improved germi
nation and prolonged v ia b i l i ty  of rice  seeds have been 
reported to  be due to  the general s te r i l iz a t io n  a b i l i ty  
of the mercury fungicides (Lucy G utierrez, 1953;
Cherewick, 195**0»
Sheath b lig h t

There are not much work on the effectiveness of 
mercury fungicides against the sheath b lig h t disease 
caused by Cortieium sa sa k il. Hashioka (1956) reported 
th a t  methoxy ethyl mercury chloride and ethyl mercury 
phosphate are moderately e ffec tive  in  preventing the 
in fec tio n . Hashioka (1961) tested  f iv e  organo m ercurials 
with other fungicides against sheath b lig h t disease 
in  v itro  and in  vivo. The mercurial fungicides d is t in c tly  
depressed the hyphal growth In  v i t ro , e thy l m ercurials 
being more toxic than phenyl m ercurials. However, the 
mercury fungicides are le s s  e ffec tiv e  in  the f ie ld  
compared to  the organ oarsenical fungicides. Kozaka (1961) 
tr ie d  13 organomercurlc compounds in  v itro  and in  vivo



against the seath b lig h t disease of rice  and found
A

th a t methyl or ethyl mercury acetate has got remarable•A
erad icative  action and inh ib ited  the m ycelial growth 
of the fungus. But these fungicides showed l i t t l e  o r 
no residual action and the phenyl mercury fungicides 
were le s s  e ffec tiv e  fo r  the in h ib itio n  of mycelial 
growth and in  protection  and have no e f fe c t in  the disease 
development a f te r  the appearance of the lesion .
Stackbum

li te ra tu re  on the effectiveness of organomeieury 
compounds against stackbum by seed treatm ent i s  very 
lim ite d .to  fa r  no report i s  available on the control of 
stackbum disease by application  of th is  chemical in  the 
f ie ld . The improvement in germination of healthy and 
diseased deeds attacked by Trichoconis Padwlckll was 
noticed when the seeds were trea ted  with Agrosan <39 
(Anon, 195^). When the heavily in fec ted  seeds (80 per cent) 
were tre a ted  with Agrosan ON only 1 - 5  per cent improve
ment In germination was noted (Cneeran and Samraj, 1966). 
Chauhan and Singh (1968) found th a t Are tan a t  M)0 ppm 
and Ceresan wet a t  200 ppm completely Inh ib ited  the 
growth of Zjl p«d«lckil and gave the best re su lt  out of 
the nine fungicides tested* Out of the three fungicides 
te s te d  by Solangi e t  jdL. (1968)Ceresan M was the b est.



Dharamvir e t  a l .  (1971) also  reported complete control 
of seed in fec tion  by trea tin g  with Ceres an.

Organophosphorus fungicides

Fukunaga (1966) found th a t 0,0 - d iethyl S - 
benzyl thiophosphrite (K itazin) and 0 -  methyl 0-cyelohexyl 
S-V-chlorophenyl thiophosphate (Cerezin (Ceresan) B) 
can be used against b la s t  d isease. Scheinpflug and Jung 
(1968) reported tha t organophosphorus compounds with 
specific  action against rice  diseases include Hinosan, 
e ffec tive  both p ro tec tive ly  and cu ra tive ly  against 
P v rleu la ria  orvzae. Cerezin and K itazin. Mohanty and 
Dash (1971) found Hinosan to be the b es t in  con tro lling  
the b la s t  disease compared to Kasumin, Duter and Hrestanol. 
Subramanian and Ramasvamy (1973) recommended Hinosan 1 mlA 
against orvzae. Nair and Tony (197*0 conducted a 
f ie ld  t r i a l  with Hinosan, KLitox, Bordeaux mixture,
Captan, Dithane 2-78 and Kocide fo r con tro lling  the r ic e  
b la s t  and they found th a t Hinosan was more e ffec tiv e  
than a l l  other fungicides on per cent effic iency  basis 
fo r  con tro lling  le a f  and panicle in fec tio n s  arid increasing 
the y ie ld . They also  found th a t f iv e  sprayings were 
more e f f ic ie n t  when compared to three sprayings in  the 
case of le a f  and panicle in fec tions. Rodriguez and



Rodriguez (197*0 found th a t in  f ie ld  t r i a l s  with four 
fungicides against P .orvzaa. the h ighest y ie ld s were 
obtained with four sprays of Hinosan a t  1000 aCL/ha than 
four sprays of Benlate a t  500 g/ha and two sprays o f 
Kasun&n a t  1000 ml/ha. Yamaguchi (197*0 reported th a t 
Hinosan was more e ffec tiv e  as dust than as granular 
formulation against blast* In f ie ld  t r i a l s  against 
n a tu ra l in fection  of rice  by P.orvzae RLtazin was found 
to  be e ffec tiv e  (Benlloch, 1975)* According to  Chin 
(1975) Hinosan was the most e ffec tive  fungicide against 
f o l ia r  b last*  Ih a f ie ld  t r i a l  with seven fungicides 
against le a f  b la s t ,  two sprays of Hinosan a t  10 days 
in te rv a l gave the b est con tro l (Akhavizadegan, 1976).
He also  observed sim ilar re su lts  in  a t r i a l  against 
panicle b la s t .  Row and Padmanabhan (1976) found th a t 
Kitazin and Hinosan with increased concentration increased 
fungicidal efficacy against orvzae. but reduced 
y ie ld . They also  suggested th a t the concentration used 
should depend upon the in ten s ity  of in fec tio n  which can 
be fo recast. Row e$ a l .  (1976) reported th a t O-Of-brome-2, 
5-dichloropi&yl) 0-methyl phenyl phosphonothionate 3*f 
per cent EC (Leptophos) a t  1 mlA contro lled  f o l ia r  as 
well as neck in fec tion  and increased the y ie ld  s ig n if i
cantly . Row (1976)reported th a t EDDP (Edifenphos), DBP 
and Leptophos e ffec tiv e ly  contro lled  P .oryzae. In
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m ultilocation  te s ts  a lso  EDDP and Leptophos were found 
e ffec tiv e  in  most p laces. Toledo e t  a l .  (1976) observed 
the effectiveness of e thyl dlphJMyl phosphodithiolate 
(EDP) fo r  the control of r ic e  b la s t.  Verma e t  a l . (1976) 
found th a t Kitazin and Hinosan vere more e ffec tiv e  
than CRKI a n tib io tic , ECLa-S, AureofungdLn, Kasumln and 
Blsdithane«it5« Mofaluddln e t  a l . (1978) reported th a t 
Hinosan (Edifenphos) was the best therapeutant against

Oordt e t  a l . (197^) reported th a t  In glass house 
t r i a l s  Kitazin G was e ffec tiv e  against P*. orvzae a t  low 
concentrations and Hinosan and K itazin EC a t  higher 
concentrations.

Akhavizadegan (1978) found th a t when d iffe re n t 
concentrations of the fungicides vere applied to  a mixture 
of biomalt agar and P*. orvzae spores, the zone of 
in h ib ited  growth due to  Hinosan was la rg e r  than th a t 
due to K itazin a t low concentrations ahd differences in 
s e n s itiv ity  of the fungus to small amounts of the 
fungicides were apparent.

Brownspot
Scheinpflug and Jung (1968) have reported Hinosan 

to  be very specific  to  r ic e  d iseases, however, i t s  e ffe 
c t i v e n e s s  against CochllPbdma i&yftfreanpp was to  a



le s s e r  ex ten t. According to  Chakrabarty and Mohanty 
<1975) Qju mlyabeanus can best be contro lled  by spraying 
with non-copper fungicides l ik e  Hinosan. Chakrabarty 
e t  a l . (1975) also observed le a s t  amount of f o l ia r  
In fection  by mlyabeanus and s ig n if ic a n t y ie ld  increase 
by spraying with Hinosan. Adalckalam and Prasad (1976) 
tr ie d  s ix  fungicides against C.mlyabeanus on rice  and 
found th a t the b est con tro l of the disease was obtained 
by using Hinosan followed by D ifolatan.

fiteirtfr, WUtekfr
Yamaguchi (197*0 reported th a t Hinosan was very 

e ffec tiv e  against Corticium sa sak il. the sheath b lig h t 
organism. Mathal and Hair (1976) have evaluated seven 
fungicides against C.sasak il in  the f ie ld  and found th a t 
reduction in  disease index and increase in  y ield  were 
pronounced in  the case of Hinosan when compared to o ther 
six  fungicides. Varraa and Menon (1977) have conducted a 
f ie ld  experiment with six  fungicides against thesheath 
b lig h t disease and they observed th a t Kitazin In the 
granular form was b e tte r  and the most effec tive  in  reducing 
the C. sasak il Infection  and Increasing the y ie ld . Sim ilar 
re su lts  were also obtained by Karmaiyan and Prasad (1979).

Apart from the above mentioned fungicides several 
o ther groups of chemicals were also  used to control fungal



diseases o f rice  egg* copper fungicides, dithiocarbam ates, 
a n tib io tic s  and other systemic fungicides.

Bordeaux mixture was one of the e a r l ie s t  fungicides 
used against b la s t .  Bokura 1909-10conducted f ie ld  studies 
using Bordeaux mixture to contro l the b la s t  of rice  
(Bokura, 191*0. Other copper fungicides tr ie d  against 
r ic e  diseases were various formulations of cuprous oxide 
(Majid, 1950 and 195^> Chattopadhyay, 1951? Me In tosh , 1951 
Anon, 1955; Padrnanabhan e t  a l . , 1956; Kulkarni, 1959) and 
copper oxychloride (Aron, 1955; Padrnanabhan e t a l . , 1956; 
Venna e t a l . , 1976).

Narasimhan (1936) t r ie d  sulphur dilating against 
b la s t  and found th a t the treatment could contro l the fungus 
With the development of dithlocarbamate fungicides, several 
groups of carbamate fungicides were used against the 
fungal diseases of rice  (Hashioka and Ike garni, 1958; Anon, 
1968; N air and Tomy, 197*+; and Khatua fit J&. , 1978).

Yoshli (19*f9) reported the p o ss ib ility  of contro
l l in g  b la s t  disease by a n tib io tic s  fo r  the f i r s t  time. He 
used Cephalothecin produced by the  fungus Cephalotheciua sp 
against P.orvzae. Other chemicals which come under tills  
group and used against b la s t ,  brown spot and sheath b lig h t 
are actid ione (Terai and Kagava, 1958; Ashrafuzzaman and 
Frederlksen, 1970), Antimycin A (Misato fit a l . , 1958;



Harada e t  a l . , 1959; Aaakava a t  a l . . 1961), Blastmyein 
(Misato At A l., 1958? Harada e£ a l . ,  1959j Aaakava e t  a l . ,
1961), B lastic id ln  (Misato At J l . , 1959; Anon, 1962;
Quintana and Ou, 1965; Ashrafuzzaman, 1970; Ashrafuzzaman 
and Frederiksen, 1970; Krlshnasvaxny fit a l . .  1970; Avoderu 
and Esuruoao, 1975)» Folimycin (Sumin f it  fil* , 1961),
N ystatin (Anon, 1962), Griseofulvin (Anon, 1962; Srivastava, 
1962 and 1966a and b ), Kasumin (Chien, 1966; Mohanty and 
Bash, 1971; Subramanian and Hamasvamy, 1973; Ashrafuzzaman 
e t  a l . , 19751 Rov and Padmanabhan, 1976; and Ashrafuzzaman, 
1977), Aschochitin (Oku and Nakanishii, 1966), Aureofungln 
(Thirumalachar, 1967), Dermaatatln (21ainamalachar e t  a l . , 
1969), CHRI an tib io tic  (Tandan and Verm a, 1969); Polyoxin-2 
(Ohata e t  a l . .  1973), ^ingfengmycin (Anon, 1975), B iastin  
(Verma f it  a l . , 1976) and Myeobacillin (Chattopadhyay and 
Bose, 1979).

Several systemic fungicides were also t r ie d  
against the rice  d iseases. lEiis include Vitavax (Lakshin an an 
e t  aj.. , 1980), Ben la te  (Chien and Hung, 1971; Subramanian 
and Bamasvamy, 1973; Galuez and Castano, 197**; Kannaiyan 
and Prasad, 1976 and 1979; Venkatarao and Amin, 1976; 
Bhaktavalsalam e t a l . . 1977; Baddy and John, 1979)»
Benlate T-20 (Chien e t  al, , 1973; Huang and Yu, 1973), 
Cercobin (Oordt e t  a l . ,  197*0, Bavistin (Bhaktavalsalam e t  a l .



1977} Reddy and John, 1979)* Other fungicides tr ie d  
against r ic e  diseases include, Heterocyclic nitrogenous

\compounds lik e  Captan (Mlsra and Singh, 1969), Captafol \
\(Chakrabartl e t  a l . ,  1975)} and D ifolatan (Jdalckalam and 

Prasad, 1976) and organoarsenicals (Hashioka and Makino, 
1960; Takita e t  a l . . 1965} and Kozaka, 1970).
Hewer fungicides

V\M/s. H>L Chemicals has introduced two newer 
fungicides Guazatine (guanidated 9-aza-1, 17-diamino-  
heptadecane acetate s a l t )  fo r  f o l ia r  spray as well as fo r 
seed dressing and Fenfuram (2-methyl-furan-3-carboxanilide) 
fo r  seed dressing. Guazatine i s  marketed under two trade 
names, Panolii and Panoctinecontaining *f0 and 30 per cent 
of active ingred ient respectively  and Ffpfuram Is  marketed 
under the name Panoram.

The research findings on the fungicidal property 
of Guazatine are only very few because i t  i s  a newly 
introduced fungicide. Okloga and Ja f fe r  (1973) compared 
the fungicidal property of Guazatine with cuprous oxide 
(Perenox) when used against coffee berry  disease caused 
by Golletotrichum coffeanum and they got a b e tte r  control 
of the disease with Guazatine.



Wicks (1977) working with pear f r u i t  ro ttin g  
fungi Penlcillium  .TOaRTO 8 traln  to le ra n t to  Benomyl, 
found th a t  the Guazatine could in h ib i t  the germination 
of the spores even a t  a concentration of 500 ppm.
Shah (1979) observed th a t  among the seed dressing fungi
cides, Panoctine and Agrosan Of gave maximum inh ib itio n  
of the growth of Jj*, orvzae in  v itro  from 500 ppm and 
above in  so lid  medium. Panoram and Captan shoved le a s t  
in h ib itio n  of the growth of the fungus. Growth of 
P. orvzae and Jk. orvzae was also in h ib ited  by Hinosan and 
Panolii a t  concentrations of 500 ppm and above under 
in  v itro  conditions.

The efficacy of Guazatine in  con tro lling  the 
external seed borne d iseases was proved by some workers, 
Kolk and Salvik (1976) found th a t the seed borne diseases 
of w inter wheat cu ltiv a r *Drabantf were e ffec tiv e ly  
con tro lled  by trea tin g  the seed with Panoctine 35 
(Guazatine) and Panoctine plus (Guazatine + Im azalil) a t  
the ra te  of 200 ml/100 kg seed. Apart from th is ,  they 
also found th a t the germination percentage of trea ted  
seeds has increased from 90 per cent in  check to 9*+ -  96 
per cent in  the trea ted  Med. 2h s o i l ,  the corresponding 
figu res were 78 and 89 -  93 per cen t. The f ie ld  emergence 
increased from 73 In contro l to 78 -  79 per cent in  the 
trea ted  seeds. Hansen (1975 ) found th a t  trea tin g  100 kg



barley  seed with 300 g of Panoctine vx (Guazatine 4 
Carboxin) gave good germination and contro l of 
HelminthoaporliMi ggflj&ngHB. A sim ilar r e s u l t  was observed 
by Hansen (1976) with Panoctine 30/2 (Imadazol 4 Guazatine) 
against the le a f  s trip e  disease of barley caused by
H. gramineum. the im perfect stage of Pvrenophora eraminae. 
Bateman (1977) found th a t  fo r  the con tro l of Sentorla 
nodorum (the Imperfect stage of feg>,t9gP4&?yA,a 
In fection  of vdnter wheat, the seed treatm ent v ith  
Guazatine vas as e ffec tiv e  as the optimum ra tes of organo- 
mercury fungicide during the seedling stage. But there 
was no influence of th is  treatm ent on the in fec tion  of 
L. nodorum o r other le a f  spcj$ing fungi which appeared 
l a te r  on the upper leaves. Clark (1977) observed s ig n if i
cant reduction in the Fusarium nivale in fec tio n  on barley 
by trea tin g  the seeds with Guazatine 4 Maneb. F erre ira  
e t  a l . (1977) reported th a t effec tive  control of damping 
o ff disease of cotton seedlings can be achieved by seed 
treatm ent with d iffe re n t fungicides including Guazatine 
(Panoctine). Reddy (1977a) observed th a t  iugarcane 
s e t ts  trea ted  with fiv e  fungicides including Panoctine 
under varying weather conditions gave improved germination. 
He trea ted  the sugarcane s e t ts  with d iffe re n t fungicides 
and assessed the percentage of buds and s e t ts  th a t 
germinated and found th a t a l l  the fungicides tested



enhanced the germination and the best re su lts  were 
obtained with Saprol (T rifo rlne) and Panoctine (Guazatine) 
a t  5 and 6 ralA respectively . Bechet (1978) also 
recommended Panoctine fo r  s e t t  dip treatm ent against 
pineapple disease of sugarcane caused by S fite tem frU  
Paradoxa in  South Africa* Shah (1979) found th a t the 
seed borne in fec tion  o f r ic e  in  v itro  was considerably 
reduced by seed treatment with Agrosan GN and Panoctine 
(0.2 per cent) and th is  treatm ent resu lted  In higher ra te  
of seed germination. Also in nursery t r i a l s  against 
seed borne in fection  of orvzae seed treatm ent with 
Agrosan, Ceresan and Panoctine a t  0.2 per cent gave good 
con tro l of le a f  in fec tion  by seed borne H.orvzae. He also  
found th a t  in  f ie ld  t r i a l s  to  contro l grain smut of 
sorghum (Sohacelotheca so rgh i) cent p e r cent con tro l and 
high germination percentage were given by the seed 
dressing fungicides Panoctine 0A  per cent and Panoram 
0A  per cen t. Smut incidence in  Panoram 0.2 per cent 
trea ted  seeds was 0.66 per cent and in  Panoctine 0*2 
per cent i t  was 1.33 per cen t.

Guazatine has also  been used fo r the post harvest 
treatm ent of f ru i ts  and seeds. Kolk (1976) reported 
th a t when seeds of w inter wheat containing 11.3 -  17A  
per cent moisture were dressed with Panoctine (Guazatine)



a t  200 ml per 100 kg seed, then stored In 50 kg paper 
sacs In a warehouse a t  room temperature, the v ia b il i ty  
was reta ined  fo r one year, whereas the untreated  seeds 
reg is te red  15 Per cent in fec tion  with Septoria . A few 
samples were found in fec ted  with Fusarium n lvale . H a r ti l l  
e t  a l .  (1977) reported good control of Penicillium  
d ig its  turn on lemons by dipping the rip e  f r u i t  in  50 Pi® 
Guazatine. Shah (1979) found th a t r ic e  seeds trea ted  with 
Agrosan GN 0.2 per cent remained viable evenafter nine 
months of storage and gave 65*33 percent germination. The 
corresponding figures fo r  Panoctine (0.2 per Cent) and 
Panoram (0*2 per cen t) tre a ted  seeds were M+.33 and 17 
respectively* All the seed dressing fungicides except 
Panoram 0.2 and 0.1 per cent lo s t  b io log ica l a c tiv ity  a f te r  
six  months of storage* The storage studies in  sorghum 
seeds revealed th a t Panoram 0,b per cent and Panoctine 0.2 
per cent gave the le a s t  seed v ia b ili ty  (67 per cent and 
62.66 per cent respectively ) compared to  Thiram 0.2 per cent 
(73.66 per cent) and Vitavax 0.2 per cent (69.66 per cent) 
a f te r  nine months of storage.

Guazatine lias also  been found e ffec tiv e  in  con
tro llin g  f o l ia r  d iseases. Guazatine was proposed fo r 
replacement of mercury fo r  control of r ic e  b la s t  (Anon, 
1976b). Guazatine in h ib ited  the germination of £ . orvzae 
spores and was p a rtic u la r ly  active in preventing aporulation.



Panoctine caused a g rea t reduction in  £ . orvzae lesions 
and i t  has got eradlcant and pro tective e ffe c t and moderate 
residual to x ic ity . Also Panoctine was found to give 
complete control of brownspot disease caused by C.mlyabeanus. 
I t  has got good e ffe c t on le a f  spot diseases and i t  was 
not surpassed by any other product against neckblast 
(Anon, 1 9 7 6 b ) .  Backman fit a l .  ( 1 9 7 7 )  reported th a t  0.8 
or 1 . 7  k g  Guazatine tr ia c e ta te /h a  gave good control of 
le a f  spot disease of groundnut, caused by Cercospora 
arachi d ico la  and person a t a and i t  also  increased the 
y ie ld . P lots trea ted  with Guazatine tr ia c e ta te  exhibited 
a reduced defo lia tion  by lepidopterous larvae suggesting 
th a t Guazatine tr ia c e ta te  might be useful in  in teg rated  
disease control systems of groundnut.

Shah (1979) found th a t the incidence of rice  b la s t 
disease in  nursery and transplanted crop, and brownspot 
disease in nursery was reduced by Hinosan 0 . 1  per cent 
and Pano],il 0 , 2  per cent sprays. Against brownspot in  the 
transplan ted  crop, Panolii 0.2 per cen t and Hinosan 0.1 
per cent sprays gave the le a s t  in te n s ity  of d isease. Panolii 
was more effec tiv e  as a therapeutic spray than as a 
p ro tective  spray. He also  found th a t Panolii 0 . 2  per eent 
i s  e ffec tiv e  against groundnut tikka  d isease . But Bavistin 
and Daconil a t  0.1 and 0.2 per cent respectively  were b e tte r  
than Panolii 0 . 2  per cen t.



The a c tiv ity  o f Panoram was outstanding against 
smut and hunt of wheat* However, the a c tiv ity  of 
Panoram against so il and seed borne fungi of wheat, such 
as Fusarium. Tfalminthosporiun and Sgj.tfflgla was 
considerably le ss  than th a t  against smut and bunt (Anon, 
1976b).





MATERIALS AND METHODS

The never fungicides received from M/s IDL 
Chemicals, Hyderabad have been t r ie d  against d iseases 
of r ic e , especially  the b la s t, in  the laboratory and 
in  the f ie ld .  Apart from th is ,  e f fe c t  of seed t r e a t 
ment on fungal in fe s ta tio n  and germination of seeds 
during storage vas also studied.

The laboratory  studies and Med treatment 
stud ies were conducted a t  the P lant Pathology Department, 
College of H orticulture and f ie ld  studies were conducted 
a t  the Rice Research S tation  and Instru ctiona l Farm,
Mann u thy.

Em *<4dal fMcSAfg
laboratory
Bioassay

Bioassay with six  fungicides vas conducted by 
using poison food technique (Zsntmayer, 1955) to  fin d  
out the effectiveness of the selected  fungicides against
P y rlcu la ria  20MSL* Smflft* 2MS&X

and A ltem aria  oadvickii. The trade name, active 
ingred ien t and concentration (in ppm) of the fungicides 
used are given in  Table 1.



aTable 1. D eta ils of fungicides used fo r  Bioassy studies

Trade name Active ingred ien t Concentrationt (in  ppm)

Panolii Guazatine -  hQ% W/V. (Guanidated 9 -  aza -  1, 17 -  diaminoheptadecane acetate  s a l t )
100 250 500 1000 2000

Panoctine Guazatine -  3<# W/V (Guanidated 9 -  aza-1, 17 -  diaminoheptadecane acetate  s a l t )
too 250 500 1000 2000

Panoram 2 -  methyl -  furan -  3 -  carboxanilide 100 250 500 1000 2000

Hinosan 0 -  e thy l -  S, S -  diphenyl -  di thiopho s phate 100 250 500 1000 2000

K itazin M3 BC 0, 0 -  d ie thy l S - benzyl thiophosphate 100 250 500 1000 2000

Agallol-3 Methoxy e thy l mercury chloride 100 250 500 1000 2000
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The fungi used fo r  the studies vere iso la ted  
from the in fected  leaves (b la s t, brownspot and staCkbuxn) 
and sheaths (sheath b lig h t)  of diseased p lan ts observed 
a t  the In stru c tio n a l Fans, Mannuthy by using standard 
iso la tio n  techniques (Riker and R iker, 1936). The fungi, 
in  pure cu ltu re , vere maintained and groan in  potato 
dextrose agar medium.

All the glassvare used fo r  th is  study vere of 
Coming brand. S te r il iz a tio n  of glassvare vere done in 
hot a i r  oven a t  a temperature of 160°C fo r  1 hour. The 
chemicals used in th is  study vere Anlar grade of MERCK 
India.
S0344 gedjup

Tventy ml o f potato dextrose agar medium was 
taken in  te s t  tubes and s te r i l is e d  in  an autoclave under 
15 lb s  pressure fo r  20 minutes.

The fungicides vere mixed v ith  the potato 
dextrose agar medium taken in  the t e s t  tubes in  su itab le  
proportions ju s t  before pouring in to  the s te r i l is e d  
p e trid ish e s . Five m illim eter diameter inoculum d iscs of 
seven day old uniformly grovn fungus cu ltu re urns placed 
in  the centre of the dish  a se p tic a lly  and incubated a t 
room temperature. A control vas maintained without



adding any fungicide. For each treatm ent four r e p li 
cations were maintained. The growth of the organisms 
in  fungicide incorporated media was recorded on the  day 
when the organism covered the e n tire  surface of the 
media in  the con tro l.

After completion of growth of d iffe re n t organisms 
in  d if fe re n t in te rv a ls  the percentage of in h ib itio n  was 
calcu la ted  by the formula suggested by Vincent (1927).

I  * IP ftJfc l) ..C
Where I  * Inh ib ition  of fungal growth

C s Growth in  check
T m Growth in  treatm ent

Bioassay was also  conducted using liq u id  medium. 
The fungicides used and the concentrations tr ie d  were 
the same as th a t in  the so lid  medium. For the study,
100 ml of the s te r i l is e d  potato dextrose broth vas taken 
in  250 ml conical flask  and the fungicides incorporated 
in to  the medium in su itab le  proportions. Potato dextrose 
broth without incorporating any fungicide vas kept as 
con tro l. These flask s were inoculated , with fungal 
d iscs of 5 a s  diameter taken from uniformly grown one week



old cu ltu re  and incubated a t  room temperature fo r  
15 days. Four rep lica tio n s  vere run fo r  each treatm ent. 
A fter 15 days, the dry velght of the fungal mycelium in 
each treatm ent was found out. The fungal mat vas 
f i l te r e d  through a previously weighed Whatman No .1 
f i l t e r  paper. This was then oven dried  a t  60°C fo r  36 

hours and weight was recorded. The drying and weighing 
were repeated t i l l  a constant weight was obtained.

F ie ld  experiment
The f ie ld  experiment vas conducted a t Rice 

Research Station and Instructional Farm a t Mannuthy. The 
f ie ld  is  s itu a ted  a t  10° 3G*N la ti tu d e  and 76° 15»E 
longitude a t  an a ltitu d e  of 22*5 m above MSL. This area 
enjoys a typ ical humid tro p ica l clim ate with an annual 
r a in fa l l  of 1638.5 mm, maximum and minimum temperature 
of 36°C and 22°C respectively . The s o il  of the experi
mental area vas deep, moderately well drained and medium 
sandy loam.

Two v a rie tie s  of rice  namely Jaya (medium 
duration) and Triveni (short duration) were used in  these 
t r i a l s .

The crop was grown fo r  two seasons v is . ,  Yirlppu 
(1st crop) and Mundakan (2nd erop). Yirlppu season
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extends froo May to  October and Mundakan from October 
to  January. All the cu ltiva tion  p rac tices  except the 
fungicidal treatm ents were ca rried  out as per the 
Package of P ractices Recommendations (Anon, 1978). 
Organic manure vas applied a t  the ra te  of 5 tonnes/ha 
in  the form of green leaves and covdung. The chemical 
f e r t i l i s e r s  l ik e  urea, superphosphate and muriate of 
potash were applied in  order to  supply N, *2°
a t  the ra te  of 90tk5tk5 (kg/ha) fo r  Jay a and 70*35*35 
fo r  T riveni. Manures and f e r t i l i s e r s  were applied 
only in  the main f ie ld  where as in se c tic id a l sprays were 
given in  both nursery and main f ie ld .

Ihe seeds were sown by dry method and seedlings 
were transplanted to  the m ainfleld a f te r  25 days and 
20 days fo r Jaya and Triveni respective ly .

The experiments were conducted in  Randomised 
Block Design with six  treatm ents and four rep lica tio n s . 
The p lo t size  vas 6 x 5 »• 3h each p lo t two border 
rows were l e f t  out in  order to  n u ll ify  the border e ffe c t. 
The p lo ts  were separated from each other by leaving 
30 cm between p lo ts and *f0 cm between blocks.

The spacing fo r  transp lan ting  Jaya vas 20 cm x 
15 cm fo r  1st crop and cm x 10 cm fo r 2nd crop 
seasons while fo r  Triveni, 15 cm x 10 cm spacing vas



used in both the seasons.
Three fungicides namely P an o lii, Hinosan and 

Kitazin vere used fo r  the contro l o f r ic e  d iseases in  
the f ie ld .  Concentrations o f Panolii were given 
according to the suggestions of M/S IDL Chemicals and 
the concentrations of Hinosan and K itazin were as per 
the Package of P ractices Recommendations (Anon, 1978) 
as shown below.

Panolii 
Panolii 
Panolii 
Hinosan 
Kitazin k8 EC

In a l l  the treatm ents, 1.5 1 of the spray 
f lu id  was used to cover one p lo t. The fungicide vas 
sprayed using knapsack sprayer. In the control p lo t, 
Instead  of fungicide, the same quan tity  of water vas 
sprayed.

The fungicides were sprayed in three d iffe re n t 
growth stages of the crop as described below.

Concentration
0.5 kg/ha in  500 1 of water 
1.0 kg/ha M ”
1.5 kg/ha '* K
500 ml/ha " "
500 ml/ha " "



Stage of growth i8£&

Active t i l le r in g  stage
Panicle in i t ia t io n  stage
Sarhead emergence stage

22 days a f te r  transplanting
50 days a f te r  transp lan ting
80 days a f te r  transplanting

15 days a f te r  transp lan ting
35 days a f te r  transplan ting
60 days a f te r  transp lan ting

Observations taken and method employed

In ten sity  of le a f  in fec tion  fo r  b la s t ,  brown 
spot and stackbum } grain in fection  fo r  brown spot and 
stackburn and sheath in fec tion  fo r  sheath b lig h t were 
recorded*

For taking observations in  the f ie ld ,  16 h i l l s  
were selected  a t  random from each p lo t .  These p lan ts  
were tagged immediately a f te r  transp lan ta tio n .

The le a f  and sheath in fec tio n s  were measured 
ju s t  before spraying during the active  t i l le r in g  stage 
panicle in i t ia t io n  stage and eaxhead stage. Grain in fec tion  
by D.orvzae and and neck in fec tion  by
P. orvzae was recorded immediately a f te r  harvest. The 
general in fec tion  p a tte rn  was also recorded.

For estim ating the le a f  in fec tio n , the scale 
developed by the in tern a tio n a l Rice Research In s t i tu te ,



Philippines (Anon, 1976a) was used. Sheath b lig h t 
in fec tio n  and neck in fec tio n s were estim ated by counting 
the number of t i l l e r s  in  a h i l l  shoving the typ ica l 
symptom and grain in fec tion  was calcu lated  by counting 
the number of in fected  grains in each h i l l .  The percentage 
vas then worked out.

In the case of le a f  in fec tio n s , the disease 
index was calculated by the formula.

E.I- « Sum of .rating? £100
Total No.of p lan ts taken x maximum grade

(McKinney, 1923)
Seed treatm ent studies

Only the seeds co llected  from the f i r s t  crop 
vere used fo r the storage and v ia b i l i ty  study. Sixteen 
kg of the uncleaned vet seeds were tre a te d , twenty-four 
hours a f te r  harvest, with P ano lii, Panoctine and Panoram. 
The concentrations of the fungicides used vere 1 ml, 2 ml 
and 3 ml per kg of seed fo r  Panolii and Panoctine, 0.5g,
1.5 g» and 2.5 gAg seed fo r  Panoram and 1 gAg seed fo r  
A gallol-3. Before treatm ent, Panolii and Panoctine were 
mixed with one l i t r e  of water and th is  solution was used 
fo r  tre a tin g  16 kg of the seed. Panoram was used as a dry 
seed treatm ent. For A gallol-3, 16 gm of the chemical vas



dissolved in  16 l i t r e s  of water fo r tre a tin g  16 kg of 
seed. The seeds were soaked in  the solution fo r 30 
minutes. Sixteen kg of the tin trea ted  seeds were kept 
as the con tro l. The trea ted  seeds were then a i r  dried . 
Moisture content of the harvested paddy was estim ated 
as 18 to 20 per cent.

From the fungicide tre a ted  seed lo ts  and 
from the control samples of two kg were drawn a t  
0,3*6,9)12 and 15 days a f te r  treatm ent and sun dried to  
reduce the moisture le v e l to  12-11* per cent, cleaned 
and stored in  polythene bags.

From th is  stored seeds, the f i r s t  sample was 
drawn a f te r  8 weeks of storage and kept fo r  germination 
in  s te r i le  moist chamber fo r  observing the ra te  of 
germination and the awed m icroflora. The s te r i le  moist 
chamber vas prepared by s te r i l is in g  the p e trid ish  with 
the f i l t e r  papers and moistening them with s te r i le ,  
d is t i l l e d  water. Hundred seeds from each treatment were 
taken and kept fo r  germination with f iv e  seeds in  9 cm 
p e tr id ish . After seven days, the number of seeds 
germinated was counted and the number of seeds associated 
with fungi were recorded.

The re su lts  were analysed s ta t i s t ic a l ly  by 
using appropriate s t a t i s t i c a l  methods.
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JUBJULTS

The effectiveness of six  fungicides namely P ano lil, 
Panoctine, Panoram, Hinosan, KLtazin and Agallol vas 
evaluated in  the laboratory  a t  100, 2*>0, 500, 1000 and 
2000 ppm concentrations against four important fungal patho
gens of r ic e ,  grygfiS, 2m s& .
fiOrttffilMB gftfifeU and A tg jn .a ^ a  by poison food
technique (Zentmayer, 1955)*

The re su lts  o f the bloassay studies on so lid  medium 
(potato dextrose agar) and liq u id  medium (potate dextrose 
Broth) are given in Tables 2 to 9*

gyi*<n4ajrto amas.

P. orvzae took 12 days to completely cover a 90 mm 
(diameter) p e trld lsh  in  the untreated check. The per cent 
in h ib itio n  vas calcu lated  based on the 12th day growth 
of the fungus in  various treatm ents. The inh ib itio n  of 
growth of the fungus vas d iffe ren t in  d iffe re n t concentra
tions of d iffe re n t fungicides (Table 2).

Among the various fungicides t r ie d  Agallol proved 
to  be the b est giving 100 per cen t Inh ib itio n  of the fungus 
even in  the lowest concentration t r ie d . Among the other



Table 2. Per eent in h ib itio n  of grovth of P y rtu la rla  orvzae by poison food technique with d iffe re n t concentrations of fungicides a f te r  12 days incubation.

SI.No. Fungicides
Per cent in h ib itio n  Concentration in  ppm.

100A £50B 500C 1000D 2000B Mean

1. Panolii 86.12 96.81 97.36 100.00 100.00 96.05
2. Panoctine 91.25 9^.59 96.67 97.61* 100.00 96.03
3. Panoram 37 M 78.05 100.00 100.00 100.00 83.10
b. Hinosan 98.61 100.00 100.00 100.00 100.00 99.72
5. Kitazin 83.89 100.00 100.00 100.00 100.00 96.77
6. Agallol 100.00 100.00 100.00 100.00 100.00 100.00

C.D. (P » 0. 05)
1.i i . Fungicide 6.61 Hg Concentration 1^.79 mi Ki p i P t Pr

P anolii A B C D S Hinosan A B c D S
Panoctine A B C D S K itazin A B c t> E
Panoram A B C D S Agallol A B c D S
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fungicides, the ra te  of in h ib itio n  in  Hinosan Incorporated 
medium vas 100 per cent vhen the concentration of fungicides 
vas 2^0 ppm and above. Even in 100 ppm concentration of 
the fungicide 98.61 per cent in h ib itio n  vas observed and 
th is  vas on par with higher concentrations. A sim ilar trend 
vas noticed in  Kitazin also  except in  the lowest concentra
tio n . Here a t  100 ppm the per cent in h ib itio n  obtained vas 
83.89 and from 250 ppm onwards complete in h ib itio n  vas 
obtained. In the case of Panoram, 100 per cent in h ib itio n  
vas obtained only from 500 ppm onvards. At 100 ppm concen
tra tio n , th is  fungicide gave 37. **9 per cent in h ib itio n  and 
a t  250 ppm the in h ib ition  vas 78.05 per cen t. These vere 
s ig n ific an tly  in fe r io r  to the higher concentrations. In the 
case of Panoctine 100 per cent in h ib itio n  vas noticed only 
a t  the h ighest concentration (2000 ppm). But, s ta t i s t ic a l ly ,  
the lowest concentration of 100 ppm (91.25 per cent 
in h ib itio n )  vas on par with the h ighest concentration. In 
P ano lii, which has got the same active  ingred ient as 
Panoctine, 100 per cent in h ib ition  was observed in  1000 and 
2000 ppm. Here also  the ra te  of in h ib itio n  in  the lowest 
concentration (86.12 per eent in h ib itio n )  was on par with 
the higher concentrations.

On comparing the fungicides, Agallol proved to  be 
the b est followed by Hinosan with 4 mean per cent in h ib itio n



of 99.72, Kltazin (96.77), Panolil (96.05) and Panoctine
(96.03). Panoram gave only 83.10 per cent in h ib itio n
and was s ig n ific an tly  in fe r io r  to other fungicides (Table 2).
Mould medium

The growth of the fungus in  Potato dextrose broth 
was very low in  a l l  the treatm ents. Even in  untreated 
control the dry weight of the fungus was only 0.273 g a f te r  
a period of 15 days. The dry weight of the fungus in  the 
treatm ents varied from 0.038 -  0.0*f0 g. The fungus did 
not grow well in  potato dextrose broth and a s l ig h t to x ic ity  
by the incorporation of the fungicide gave more or le s s  
complete inh ib itio n  of growth (Table 3).

ftre<?Wgra szx afi
D, orvzae covered the surface of a 90 mm (diameter) 

p e tr id ish  within five  days and the per cent in h ib itio n  
vas calcu lated  based on the growth recorded on the 5th 
day (Table *f).

A gallol, a t  a l l  concentrations t r ie d , gave 100 
per cent in h ib itio n  and was found to  be the best fungicide. 
Panolil and Panoctine gave 100 per cen t in h ib itio n  from 
500 ppm onwards and a t  100 ppm concentration the values of



Table 3. Dry ueight (in  g ) of myeelia of Pyxicularia oryaae bypoison food technique with d if fe re n t concentrations offungicides a f te r  15 days incubation.

SI.No. Fungicides
Dry veight in  g. Concentration in  ppm.

100 250 500 1000 2000 Mean

1 . Panolii 0. 01*0 0.039 0.039 0.01*0 0.038 0.0392
2 . Panoctine 0.039 0.039 0.039 0.039 0.039 0.0390
3. Panoram o.cfeo 0.0M) 0.039 0.01*0 0.038 0.039^
If. Hinosan 0. 01*0 0.038 0.038 0.039 0.039 0.0388

5. Kitazin 0.0M) 0.039 0.039 0.038 0.038 0.0388
6. Agallol 0.039 0.038 0.038 0.039 0.039 0.0386

7. Control - • — 0.273

F (0.01) « 2.31 HS



Table h. Per cent in h ib itio n  of growth of Drechalera orvzae by poisonfood technique with d iffe re n t concentrations o f fungicidesa f te r  5th day incubation.

S I.No. Fungicides
Per cent in h ib itio n  Concentration in  ppm.

100A 250B 500C 1000D 2000B Mean

1 . Panolil 86.95 86.95 100.00 100.00 100.00 9^.78
2 . Pano<$Lne 83.61 9*f.59 100.00 100.00 100.00 95.6^
3. Panoram 68.62 82.23 97.09 100.00 100.00 89.58
b. Hinosan 92.37 9^.73 95.00 95.01 100.00 95.H2
5. Kitazin 83. 3^ 88.89 91.67 95.28 100.00 91.83
6. Agallol 100.00 100.00 100.00 100.00 100.00 100.00

c .D. (P * 0. 05)
i .  Fungicide 3.52 Hg P i m ... Pr

i i .  Concentration 2.*f9
Panolil I “”S C 0 E Hinosan r n .jLim2 E
Panoctine A B <T" b I K itazin A B C D B
Panoram A B C D E Agallol A B C b B



per cent in h ib itio n  were 86.95 and 83*61 respectively .
In the ease of P an o lii, 100 and 250 ppm vere on par and 
vere s ig n ific an tly  in fe r io r  to  the o ther concentrations. 
With regard to  Panoctine, 100 ppm and 250 ppm vere 
s ig n if ic a n tly  in fe r io r  to  th e ir  higher concentrations, 
but 250 ppm vas s ig n ific an tly  superior to  100 ppm.
In Panoram, 100 per cent inh ib itio n  vas obtained a t  1000 
and 2000 ppm concentrations* At 100 ppm, the in h ib itio n  
vas only 68*62 per cent and vas s ig n if ic a n tly  in fe r io r  to 
250 ppm (82*23 per cen t). The per cent in h ib itio n  a t  
500 ppm vas s ig n ifican tly  superior to  100 and 250 ppm.
In the case of Hinosan and K itazin , 100 per cent in h ib itio n  
vas obtained only a t  2000 ppm, but even a t  100 ppm they 
gave an in h ib itio n  of 92*37 and 83. 3^ per cent respectively . 
In the case of Hinosan, 100 and 250 ppm vere on par and 
vere s ig n ific an tly  in fe r io r  to higher concentrations.
The h ighest concentration, 2000 ppm vas s ig n ifican tly  
superior to  500 and 1000 ppm vhleh in  turn vere on par.

When mean in h ib itio n  ra te  vas used to compare 
the various fungicides, Panoctine (95*6k per cen t),
Hinosan (95*^2 per cent) and Panolii (9^.78 per eent) 
did  not d i f fe r  s ig n if ic a n tly  from one another. Kitazin 
(91*83 per cent) and Panoram (89*58 per cent) vere on 
par* However, Kitazin vas on par with Hinosan and Panolii 
(Table k).
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Id quirt mori-fiiwiBnuuauBHAwnwaB
The fungus grew v e il  in  liq u id  medium and gave 

a dry weight of 0.721 g in  the untreated control (Table 5 )• 
Among the treatm ents, the growth of the fungus was 
observed in  the lowest concentration o f Panoram and 
Kitazin and a l l  the lower concentrations of Hinosan 
including 500 ppm. In A gallol, Panolii and Panoctine, 
incorporated medium no growth was observed in  any of the 
concentrations t r ie d  and the dry weight ranged from
0.013 -  0.015 g. The mycelial weight of the fungus in  
100 ppm Panoram was 0.086 g and i t  was s ig n ific an tly  higher 
than the growth noticed in  other concentrations of the 
chemical. Hinosan was found to be very e ffec tiv e  a t 
higher concentrations fo r  in h ib itin g  the growth of the 
fungus and a t  lower concentrations, including 500 ppm, 
i t  was found s ta t i s t ic a l ly  in fe r io r  to the higher concen
tra tio n s . In Kitazin the growth of the fungus was 
observed in  the lowest concentration (0.25^ g) and I t  was 
s t a t i s t i c a l ly  In fe rio r  to a l l  o ther concentrations of 
th a t chemical.

When the mean m ycelial dry weight of the fungus 
in  media Incorporated with d iffe ren t fungicides were

tocompared, Agallol, P anolii and Panoctine were found In h ib it-'1the fungal growth a t  a l l  concentrations and were



fable 5* Dry weight (In g) of mycella of PreSchslera  oryaaa by poisonfood technique with d if fe re n t concentrationsof fungicidesa f te r  15 days Incubation.

S I.No. Fungicides
Pry weight in  g. Concentration in  ppmt.

100A 250B

oooiT\ 1000P 2000
s

Mean

1 . Panolil 0. 01** 0.015 0.01** 0.01** o.oi>* 0.01*»2
2. Panoctine 0.015 0.013 0.01** 0.01** 0.01** 0.01**0
3* Panoram 0.086 0.01** 0.01»* 0.013 0.01»* 0.0282
**. Hinosan 0.3Mf 0.183 0.111 0.01** 0.01** 0.1332
5. Kitazin 0.25^ 0.01** 0.01** 0.01 if 0.01** 0.0620
6. Agallol 0.01** 0.01** 0.01 if 0.013 0.013 0.0136
7. Control mm - mm mm mm 0.721

C.D. (P ■ 0.05)
i .  Fungicide 0.01 ig  R  i l  Pr Kt Hn Co

i i .  Concentration 0.027
Panolil A B t m Hinosan A B C 15 1
Panoctine A B C D E K itazin A B C p 1
Panoram A i d b & Agallol A B C b " I



s ig n if ic a n tly  superior to  Hinosan and Kitazin* Panoram, 
with a mean mycelial dry weight of 0*028 g was superior 
to  K itazin (0.062 g) and Hinosan (0.133 g)« Hinosan 
was the le a s t  effective among a l l  the fungicides tr ie d . 
(Table 5).
Corticlum sasak li

C .sasak li was a quick growing organism and 
completely f i l l e d  the mi t i r e  surface of a 90 ma (diameter) 
p e trid ish  in  two days time and the per cent in h ib itio n  
was calcu lated  based on two days growth. (Table 6).

Agallol in h ib ited  the fungus completely a t  the 
a l l  concentrations t r ie d . This was followed by K itazin 
and Panoram which gave 100 per cent in h ib itio n  from 
250 ppm onwards. In Kitazin, growth observed a t 100 ppm 
(96.81 per cent) vas on par with the growth noticed a t 
i t s  higher concentrations, but In Panoram, 100 ppm 
(88.09 per cent) was s ig n ific an tly  in fe r io r  to  the higher 
concentrations of th a t cheglcal. Hinosan gave complete 
in h ib itio n  from $00 ppm onwards and the per eent in h ib itio n  
a t  100 ppm (91*81 Per cen t) was s ig n if ic a n tly  In fe rio r  
to  the higher concentrations. Panolii and Panoctine, 
did not give 100 per eent in h ib itio n  even a t  2000 ppm 
and a t  th is  concentration the ra te  o f in h ib itio n  noticed



Table 6. Per cent in h ib itio n  of growth of Cortlcium s a s a k l l  bypoison food technique with d iffe re n t concentrationsof fungicides a f te r  2nd day incubation.

81.No. Fungicides
Per eent in h ib itio n  Concentration in  ppm.

100A 250B 500C 1000D 2000
1

Mean

1 . Panolii 52.02 70.*f0 82.36 8*f.30 91.81 76.17
2 . Panoctine 60.00 80.00 8*f. 03 89.59 91.39 81.00
3. Panoram 88.09 100.00 100.00 100.00 100.00 97.62
b. Hinosan 91.81 97.50 100.00 100.00 100.00 97.86
5. Kitazin 96.81 100.00 100.00 100.00 100.00 99.36
6. Agallol 100.00 100.00 100.00 100.00 100.00 100.00

C.D. (P * 0. 05)
i .  Fungicide 1.6^ Hg k i Hh Pr Pt PI

i i .  Concentration 3.6?
Panolii A B c £ E Hinosan A B C D E
Panoctine A B C D E K itazin A B C D E
Panoram A B C D E Agallol A B C 1) 1



49

vas 91*81 par cent and 91*39 per cen t respectively .
At 100 ppm concentration, Panolil and Panoctine vere 
found very le s s  e ffec tiv e  with 52*02 and 60.00 per cent 
In h ib itio n  respectively . In a l l  the chemicals t r ie d  
the higher concentrations vere found to be s ig n ifican tly  
superior to  the lover ones except in  P an o lil, vhere 500 
and 1000 ppm vere on par.

When the values fo r  mean per cent in h ib itio n  
of chemicals vere compared, Agallol vas found to  be the 
b est <100 per cent) fo lloved by Kitazin (99*36 per cen t) 
and s t a t i s t ic a l ly  they vere on par. Hinosan and Panoram 
which have got 97*86 and 97*62 per cent in h ib itio n s  
respectively  shoved almost the same trend as above. 
Panoctine (81 per cent in h ib itio n ) and P ano lil (76.17 
per cent in h ib itio n ) vere found to  be the le a s t  e ffec tiv e , 
and among these two, Panoctine vas s ig n if ic a n tly  superior* 
(Table 6 ).
Liquid medium

The fungus grew v e il  in  the  l iq u id  media also 
and the dry weight of the fungal mycelium in  the 
untreated  cheek vas 0.868 g. Except in  100 ppm concen
tra tio n  of Kitazin (0.128 g) in  a l l  the other treatm ents 
the fungus fa ile d  to  grow. (Table 7)* In the other 
treatm ents the dry veight of the mycelium varied tram 
0.029 to  0.031 g*



Table 7- Dry veight (In g , ) of mycelia of Cortlcium sasak il by poison food technique v lth  d if fe re n t concentrations of fungicides a f te r  15 days*

SI.Ho. Fungicides
Dry veight in  g. Concentration in  ppm.

100A 250B 500C 1000D 2000B Mean

1. Panolil 0.030 0.029 0.029 0.029 0.029 0.0292
2. Panoctine 0.031 0.029 0.030 0.029 0.029 o. 0296
3. Panoram 0.031 0.031 0.030 0.029 0.031 0. 030V
V. Hinosan 0.031 0.031 0.030 0.029 0.029 0.0300
5. Kitazin 0.128 0.029 0.030 0.029 0.029 0. 0V90
6. Agallol 0.030 0.029 0.029 0.030 0.030 0.0296
7. Control - - - - * 0.868

C.D. (P = 0.05)
i . Fungicide 0.002 h . P t Hg Hh Pr Kt Coi i . Concentration 0.005

Panolil A B C D E Hinosan A B C D B
Panoctine A B 6 D I K itazin A b 6..T T B
Panoram A B C D B Agallol A B <5 D B
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When tiie m en mycelial dry weight was compared, 
a l l  the chemicals except K itazin were found equally 
e ffec tiv e  in  in h ib itin g  the growth of the fungus. The 
m an mycelium dry weight ranged from 0*029 to  0*030 g.
In the case of K itazin, the m an dry weight was 0.0*+9 g*
Alte m a ria  padwickli

A* P a d w ic k li covered the e n tire  surface of a 
90 mm (diameter) p e trid ish  in  ten days in  the untreated 
con tro l. (Table 8 ).

Agallol proved to  be the b est fungicide and i t  
gave 100 per eent in h ib itio n  in  a l l  the concentrations 
tried* Panolii has shown high in h ib itio n  percentage even 
in  the lowest concentration (91 *53 per c en t) , but the 
In h ib itio n  percentage did not appreciably increase when 
the concentration of the fungicide was Increased to 
1000 ppm (92*23 per cen t). However, th is  chemical has 
given 100 per cent in h ib itio n  a t  2000 ppm concentration.
In Panoctine, the lowest concentration of 100 ppm gave 
87*5 Par eent in h ib itio n  and even the h ighest concentration 
of 2000 ppm did not check the growth completely but only 
gave 93*75 per cent in h ib itio n . On the o ther hand,
Panoram has proved to be the le a s t  e ffec tiv e  in  the 
lowest concentration (60A3 per emit in h ib itio n )  and the 
percentage of in h ib itio n  has increased in  higher



Table 8. Per cen t in h ib itio n  of growth of ^ t e , | t i ^ a  gMyi<»i4 bypoison food technique with d if fe re n t concentrations offungicides a f te r  10 days incubation.
Per cent in h ib itio n  Concentration in  ppm.

100 250 500 1000 2000 MeanA B C D E
1. Panolii 91.53 91.53 91.81 92.23 100.00 93A2
2. Panoctine 87.50 90.70 91.11 91.66 93.75 90.9^
3. Panoram 60.^3 78.91 85. (to 100.00 100.00 8W.88
b. Hinosan 59.98 78.75 B b M  91.95 100.00 83.02
5. Kitazin 6*+. 72 76.67 80.98 9^.59 100.00 83.39
6. Agallol 100.00 100.00 100.00 100.00 100.00 100.00

C.D. <p * 0. 05)
i . Fungicides 2.23  Hg PI P t b r tii ftn

i i . , Concentration 5*00
Panolii A "s...n E Hinosan A B C D E
Panoctine A i T P i T E Kitazin A B 5 D E
Panoram A B c b E Agallol A B t D

Fungicides
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concentrations and 100 par cent in h ib itio n  vas noticed 
in  1000 and 2000 ppm. Almost the same trend of Panoram 
has been observed in the case of Hinosan and Kitazin 
and 100 per cent in h ib itio n  vas noticed only in  the 
highest concentration.

On comparing the chemicals by th e ir  mean 
percentage in h ib itio n , Agallol vas proved to  be the best 
(100 per cent in h ib itio n ) followed by Panolil (93.**2 
per cent in h ib itio n ) and Panoctine (90.9^ per cent 
in h ib itio n ) . Panoram, K itazin and Hinosan were found to 
be In fe r io r  to the above Chemicals, but superior to 
contro l. (Table 8 ).
Liauid medium4BBASSwSmiSSSUSSm

The fungus was found to  grow v e i l  in  the liq u id  
medium and a dry veight of 0 .7 8 ^  vas obtained a f te r  15 
days of growth in con tro l. (Table 9). a l l  the treatm ents 
the fungus did not grow v e i l .  Growth of the fungus vas 
observed in  the lowest concentrations of Kitazin (0A73 g) 
and Panoram (0.326 g) and in  a l l  the concentration of 
Hinosan. In Hinosan Incorporated media the growth 
observed vere 0.312 g, 0.116 g, 0.116 g, 0.113 g and 0.112 g 
fo r  100, 250, 500, 1000 and 2000 ppm concentrations 
respec tive ly . All other treatm ents completely in h ib ited  
the growth of the fungus and the dry weight varies from 
0.Ck7 to  0.0M-9 g.



Tkble 9. Dry weight (in g ) of myceliaL of Al tern  a r ia  padwickli bypoison food technique with d if fe re n t concentratiansoffungicides a f te r  15 days incubation.

S I.No. Fungicides
Dry weight in  g. Concentration in  ppm.

100A 250B 500 1000 C D 2000S Mean

1 . Panolii 0.0i*9 0.01*9 0. 01*8 0. 01*8 0. 01*8 0.01*81*
2. Panoctine 0.01*9 0.01*9 0.01+8 0.01*9 0. 01*8 0. 01*86
3. Panoram 0.326 0.01*9 0.050 0. 01*9 0. 01*8 0. 10M*
b. Hinosan 0.312 0.116 0.116 0.113 0 .112 0.1538
5. Kitazin 0.1*73 0.01*7 O.Ql+8 0.01*9 0.01*9 0.1322
6. Agallol 0. 01*8 0.01*7 0.01*9 0.01*8 0. 01*8 0. 01*80
7. Control • mm -  - mm 0.781*

C.D. (P a 0.05)
i,. Fungicide 0.02 Hg Pi H P r .K t f t iC o

i i , . Concentration 0.05
Panolii A B d D e Hinosan A i d b S
Panoctine A i d T3""I Kitazin A i d b E
Panoram A i d b B Agallol A B C b T



On comparing the mean dry weight of the fungus 
in media incorporated with d iffe ren t fungicides, Agallol, 
Panolil and Panoctine were found to  completely in h ib i t  
the growth of the fungus with a dry weight of 0.0M-7 -  0.048g. 
These fungicides were found to  be superior to o ther three 
chemicals* Panoram (0.10^ g), Kitazin (0*132 g) and 
Hinosan (0.153 s) were also  found to decrease the dry 
veight s ig n ific an tly  compared to the con tro l.

3Brg.M M ai,ft

F ie ld  studies were conducted using two v a r ie tie s  
of rice  namely Jaya and Triveni in order to find  out the 
e fficacy  of the new f o l ia r  fungicide Panolil in  d iffe re n t 
concentrations (0.5 kg, 1.0 kg and 1.5 kg/ha) to  th a t of 
the two well known organophosphorus fungicides, Hinosan 
and K itazin , fo r  the control of four major fungal diseases 
of r ic e  namely b la s t ,  brown spot, sheath b lig h t and stack- 
burn. These t r i a l s  vere conducted in  the f ie ld  as described 
in  the m aterials and methods.

i M l
During the f i r s t  crop season Incidence of b la s t  

vas not noticed in  Jaya. However, a mild attack of the 
pathogen during the earhead emergence was noticed in  the 
varie ty  Triveni. The maximum disease index during the
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period was 1.17 per cent in  the untreated control p lo t.
She minimum disease incidence was noticed in the 
Hinosan trea ted  p lo ts  (0.77 per cen t) followed by Kitazin 
(0.80 per cent) and 1.5 kg P anolil/ha (0.81). (Table 10(a).

In both the v a r ie tie s  the in te n s ity  of the 
disease was more during the second crop season. The 
disease appeared in  the f ie ld  during the panicle i n i t i a 
tion stage. The disease incidence in  Jaya during th is  
stage was 7*38 per cent in  the untreated  check while i t  
was 52.60 per cent in  Triveni.(Table 10b). In both the 
v a r ie tie s  the disease incidence in p lo ts  which received 
the fungicidal treatm ents was low. In Jaya, the lowest 
disease incidence was noticed in  the p lo ts  where 1.5 kg/ha 
of Panolil was applied (6,0*t> per cen t) making th is  
treatm ent s ig n ifican tly  superior to  a l l  other treatm ents. 
This was followed by Hinosan (6.2*f per cen t), 1 kg 
Panolil/ha (6.3*f per cen t) and Kitazin (6.36 per cen t). 
P lots sprayed with 0.5 kg/ha Panolil showed an disease 
incidence ra te  of 6.77 per cent. This was superior to 
check, but in fe r io r  to a l l  o ther treatm ents. There was 
a marked reduction in  the disease incidence during the 
ear head emergence stage. This was noted in  the trea ted  
and untreated p lan ts . Thus a l l  the treatm ents proved 
s ig n ific a n tly  superior to  the check. However, these



Table 1 0 (a). E ffe c t o f fu n g ic id a l spray on the per cen t Incidence ofb la s t  on r ic e  during the 1 s t  crop season

Treatments
Variety re n o u  or ————— observation i 2 i 3 t 5 *6 C.D.

T ille ring - «■» - - -

Jaya Paniclein i t ia t io n - - - - -
Ear head - - - mm

After harvest (Heck in fec tio n )" - mm - - -

T ille rin g mm mm - mm mm

Triveni Paniclein i t ia t io n - - - - -
Ear head 0.81 0*99 1.10 0.77 0.80 1.17 0.27

• After harvest (Heck in fec tio n )" - mm - - -

T1 -  Panolii 1.5 kg/ha \ " Hinosan
T2 -  P anolii 1 kg/ha t5 " fOLtasin
T^ -  Panolii 0.5 kg/ha 6 Control



Table 10(b). E ffe c t of fu n g ic id a l spray on the p e r c e n t incidence o fb la s t  on r ic e  during th e  2nd crop season*

V ariety Period of observation
Treatments

Ti *2 h \ % *6 C.D.
T ille rin g - - - - - - -

Jaya Paniclein i t ia t io n 6.0*+ 6.3*4- 6.7? 6.2*+ 6.36 7.38 0.15 Tl \ 12*5T3I 6
Ear head 2.19 2. *4-3 3.00 2.09 2.17 3.1** 0.*+7
After harvest (Heck in fec tion  ) 10.6*+(19.01) 11.86(20.12) 1*4-. 87(22.67) 6.06 (1*4-. 2*4-) 6.91(15.22) 16.18(23.70) 1.82

T ille rin g - * - mm - • -
Paniclein i t ia t io n 37.77 39.06 *►1.69 37.27 *+0.02 52.60 5.70 W ^ 3 T6

Triveni Bar head 1*+.*46 15.33 22.08 11.7k 12.72 2*+. 08 2.10 ^ f 5T ^ 2f^ f 6
A fter harvest (Heck in fec tio n ) 11.

(20.15)
12.76
(20.89)

19.50
(26.20)

7.66
(16.03)

9.27
(17.72)

21.09
(27.33)

2.19 Tlt%i 'l52T3, 6

T-j -  Panolil 1.5  kg/ha -  Hinosan
Tg -  Panolil 1 kg/faa -  K itazin

-  Panolil 0.5 kg/ha T$ -  Control
^Data in  parentheses denote transformed values

CJl
00
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treatm ents were not s ig n ifican tly  d if fe re n t from one 
another except the p lo ts  which received 0*5 kg P anolii/ha. 
The low est incidence of b la s t  during the ear head emergence 
stage was observed in  Hinosan trea ted  p lo t (2.09 per cen t), 
followed by Kitazin (2.17 per cen t), Panolii 1.5 kg/ha 
(2.19 per cent) and Panolii 1 kg/ha (3*00 per cen t). The 
severity  of neck in fec tion  in  the check (16.18 per cent) 
was almost the same as in  the p lo t receiving 0*5 kg of 
P ano lil/ha  (1^.87 per cen t). There was not much difference 
between p lo ts  receiving 1.5 kg and 1 kg of Panolil/ha 
(10.61* and 11.86 per cen t). Bie minimum neck in fec tion  
was observed in the p lo ts which received the two organo
phosphorus fungicides namely Hinosan (6.06 per cent) and 
Kitazin (6.91 per cen t).

An almost sim ilar trend has been observed in  
Triveni during the panicle in i t ia t io n  stage (Table 10 b ). 
All the treatm ents were s ig n ifican tly  superior to the 
check. But there were no s ig n ific an t differences between 
the fungicidal treatm ents. However, the lowest disease 
Incidence was noticed in  Hinosan trea ted  p lo ts (37*27 
per cen t), followed by 1.5 kg P ano lil/ha  (37*77 per cen t),
1 kg P ano lil/ha  (39*06 per een t), K itazin (1*0.02 per cent) 
and 0.5 kg P anolil/ha  (1*1.69 per een t). As in  Jaya, 
here a lso , b la s t  incidence was low during the ear head 
emergence stage. The maximum disease incidence was noticed
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in  the contro l p lo t (2k.OB per eent) and th is  vas on 
par with the p lo ts receiving 0.5 kg of P ano lil/ha  (22.08 
per oen t). All other treatm ents vere s ig n if ic a n tly  
superior to  T  ̂ (contro l) and (Panolii 0*5 kg/ha). She 
minimum disease incidence during the ear head emergence 
stage vas obtained in  Hinosan trea ted  p lo ts  (11.7^ per cen t), 
followed by Kitazin (12.72 per cen t), 1.5 kg P anolil/ha  
(1^.^6 per cen t), and 1 kg P anolil/ha (15*33 per cen t).
The Hinosan and Kitazin trea ted  p lo ts  vere on par. Also 
Panolii 1.5 kg and 1 kg/ha did not d i f f e r  s ig n ifican tly .
In the case of neck in fec tio n , a l l  the treatm ents, except 

where Panolii 0,5 kg/ha vas applied, vere s ig n ific an tly  
superior to the con tro l. Even in P lo t, the neck 
in fec tion  vas only 19,50 per cent compared to 21.09 per cent 
in con tro l. The minimum neck In fection  vas obtained in  
the Hinosan trea ted  p lo t (7*66 per cen t), followed by 
Kitazin (9*27 per cen t). But there vas no s ig n if ic a n t 
d ifference between these two treatm ents. The p lo ts 
receiving Panolii 1 kg and 1.5 kg/ha vere also on par.
(Table 10 b).

Since the disease vas present in  an e ra tie  
form, the efficacy  of the  fungicide under f ie ld  condition 
could not be assessed properly from th is  experiment.
However, the re su lts  ind ica te  th a t the never fungicide 
Panolii in  higher concentration can contro l the b la s t
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disease and i t  i s  almost equivalent to  the v e il  known 
b la s t  fungicides Hinosan and Kitazin.
Brown soot

Incidence of brown spot disease vas very low 
in  both the v a r ie tie s  of rice  during the f i r s t  and second 
crop seasons. In the f i r s t  crop, only grain in fec tion  
vas obtained. The in te n s ity  of grain in fec tion  vas le s s  
in  Triveni (0A 3 per cen t) than in Jaya (1.26 per cen t).
(Table 11 a ). The general trend  in  the disease development 
vas s im ila r in  both the v a r ie tie s  with Panolil 1.J> kg 
sprayed p lan ts  shoving the lowest disease index (0.29 and 
0.08 per cent) and the contro l shoving the h ighest (1.26 
and 0.U-3 per cen t). In Jaya, Hinosan, Kitazin and the 
lowest dose of Panolil shoved a s im ila r trend in  disease 
indices which vere not s t a t i s t ic a l ly  s ig n if ic a n t, while 
in  the case of Triveni, Kitazin tre a ted  p lan ts had a 
disease incidence s im ila r to  th a t of con tro l. There vas 
no marked difference among other treatm ents.

During the second crop season, disease incidence 
vas not noticed in  the v arie ty  Triveni. Even in  the 
varie ty  Jaya, the incidence of the disease vas noticed 
only a t  the boot le a f  stage. At th is  stage, the maximum 
in fec tion  noticed vas in  the check (*t.52 per cent) and 
the minimum in  p lo ts receiving 1.5 kg P ano lil/ha  (1.00 per cent; 
(Table 11 b ). There vas no masked d ifference between the



Table 11 (a )  E ffe c t o f fu n g ic id a l spray on the p e r e e n t incidence o fbrown spo t In  r ic e  during 1 s t  crop season*

V ariety Period of observation
Treatments

Ti t2 *3 t 5 C.D.

T ille rin g - - • mm • . -
Jaya Paniclein i t ia t io n • - mm mm - -

Ear head m - mm mm - mm -
A fter harvest (Grain in fec tion ) 0.29

(3.1*0
0.51

(**.13)
0.56

(*f .66)
0.71

(^•87)
0.83

(5.26)
1.26

(6.55)
0.63

T ille rin g mm - m mm - - -

Triveni
Paniclein i t ia t io n - • - mm mm - -
Ear head - - - mm - - -
A fter harvest (Grain in fec tio n ) 0.08

(1.72)
0.29

(3.09)
0.30

(3.19)
0. 3^

<3-3*.)
o.te

(3*76)
0A 3

(3.80)
0.32

T| -  P an o lii 1.5  kg/ha T^ * Hinosan
T2 -  P ano lii 1 kg/ha T  ̂-  Kitazin
Tj -  P ano lii 0.5 kg/ha T  ̂-  Control

Data in  paren thesis denote transformed values



Table 11(b). E ffec t o f  fu n g ic id a l spray on the per cen t incidence ofbrovn spot on r i c e  during 2nd crop season.

V ariety Period of observation
Treatments

T1 T2 *3 \ *S *6 C.D.

T ille r in g mm - mm . . - mm

PanicleJaya in i t ia t io n «* mm mm

Sar head 1.00 2.6 3.73 3.90 3.38 k.$2 0.57 TlT2*5T3V 6
After harvest mm - - 4m mm - -

T ille rin g • - mm - . • -
Panicle

Triveni in i t ia t io n
Bar head - • mm - - - mm

After harvest - - - - - mm mm

*1 - P an o lil 1.5 kg/ha \  * Hinosan
*2 - P anolil 1 kg/ha *5 * Kitazin

HI 1 Panolil 0.5 kg/ha *6 - Control



tvo organophosphorus fungicides and the lowest concen
tra tio n  of P ano lii, while the o ther tvo lev e ls  of Panolii 
shoved s ig n ific an t va ria tio n .

Bie in ten s ity  of disease incidence vas too low 
and hence the efflcady of the fungicide could not be 
determined p recisely .

fflliftlfo.

Sheath b lig h t in fection  vas no t observed in  the 
varie ty  Jaya in  both the seasons. Even in  Triveni disease 
vas noticed only a t  the ear head emergence stage during 
the f i r s t  crop (Table 12). During th is  period the maximum
Infec tion  noticed vas 10.05 per cent in  con tro l. The
incidence of disease in  the p lo ts receiving the tvo organo
phosphorus fungicides (Hinosan with 2.73 Per cent and 
Kitazin with If.89 per cen t) and P anolii 1.5 kg/ha (2.83
per cent) and 1 kg/ha (If.86 per cen t) vere not s ig n ifican tly
d iffe re n t. However these treatments vere s ig n ific an tly  
superior to the contro l.

Due to  lover incidence of d isease , the e ffec tiv e 
ness of Panolii could not be assessed properly.

During the f i r s t  crop season stackbura disease 
vas observed only on grains. The disease incidence in



Zable 12. E ffe c t of fu n g ic id a l sp rs j on the per cen t incidence o fsheath b l ig h t  on r ic e  during 1 s t crop season^
Treatments

Variety Period of observation Ti T2 T3 Ti» %  T6 C.D.

T ille rin g mm - - • •  - •»

Jaya
Paniclein i t ia t io n • - - - mm mm mm

Ear head - - - - mm m mm

After harvest • mm - - -

T ille rin g • - - - <mm mm mm

Triveni
Paniclein i t ia t io n - - mm mm . mm

Ear head 2.83(9.3*0 h.B6(12.55) 7.96(16.26) 2.73(9.02) M-.89 10.05 (12 . 18 ) (18.27) 3.72 W 5 ®
A fter harvest mm - - - - mm

T̂  -  Panolii 1.5 kg/ha \ -  Hinosan
Tg * Panolii 1 kgA a *S -  Kitazin

-  P anolii 0.5 kg/ha *6 -  Control
Data in  parenthesis denote the transformed values



the untreated  check was sore in  Jaya (21 .k6 per cent) 
than in  Triveni (9*11 per cen t). (Table 13(a)* 2he 
maximum disease incidence of 21 .U6 per cen t in  the control 
p lo t of Jaya vas on par v ith  the treatm ent receiving 
Hinosan, 19*99 per cen t. But p lo ts  receiving Kitazin 
v ith  18.25 per cent in fec tio n  even though on par v ith  
Hinosan vas b e tte r  than the check. The treatm ents which 
received the three le v e ls  of Panolil vere s ig n ifican tly  
superior to other treatm ents. Among these th ree, the 
highest concentration of Panolil (1.5 kg/ha) had the 
minimum disease incidence (2.86 per cent) followed by 
Panolil 1 kg/ha (^.79 per cent) and Panolil 0.5 kg/ha 
(7.8 per cen t).

In Triveni, even though the disease Incidence 
vas very low, the treatm ent e ffe c ts  vere almost sim ilar 
to th a t of Jaya. The Incidence of disease irv p lo ts  
receiving organophosphorus fungicides Hinosan and Kitazin 
(6.53 and 6.78 per cent) and the lowest lev e l of 
Panolil (5.73 Per cent) vere on par.

The disease incidence in  the second crop vas 
noticed during the ear head emergence stage and l a t e r  
on the g ra ins, in  both the v a r ie tie s . The in ten s ity  of 
disease in  the control p lo ts  of Jaya (2b. b& per cent) 
and Triveni (22.92 per cen t) vere not markedly d iffe ren t



Table 13 (a ) . E ffe c t of fu n g ic id a l spray on the per cen t Incidence ofstackburo d isease  on r ic e  during the  1 s tcrop season
Treatments

Tariety Period of observation *1 *2 T3 T5 *6 C.D.

T ille rin g - - - - - - -
Jaya Paniclein i t ia t io n - - - - - - •

Ear head - - - - - - «»
A fter harvest (Grain) 2.86(9.69) ^.79(12.62) 7.800 6 Jf2 ) 19.99(26.55) 18.25(25.26) 21.U6 (27.58) 1.61 w 3W<>
T ille rin g • • - • • - -

Triveni Paniclein i t ia t io n - - m - - - -
Bar head - - - - - - -
A fter harvest (Grain) 2.20

(8 .5D
2.k0

(8.59)
5.73

(13.89)
6.53

(1^.77)
6.78 9.11 

(15.08) (17.52)
1.56

-  Panolil 1.5 kg/ha 3̂ , -  Hinosan
T2 -  Panolil 1 kg/ha -  K itazin

-  Panolil 0,5 kg/ha T6 -  Control
D a ta  in  parenthesis denote transformed values



form one another*(Sable 13 h ). Almost the same trend 
of treatm ent e ffe c t of the f i r s t  crop vas observed 
In the second crop season also . She minimum disease 
incidence on le a f  in  both the v a r ie tie s  (1*fr.2*f per cent 
in  Jaya and 11*11 per cent in  Triveni) vere observed 
in  the treatm ent receiving 1.5 kg o f P anolil/ha , 
followed by 17.88 and 11.63 per cent respectively  fo r  
the p lo ts  receiving 1 kg of P anolii/ha. The organo
phosphorus fungicides did not d if fe r  from one another.
In these treatments the disease Indices of 19.63 per cent 
and 21.53 Per cent in  Jaya and 18.7 and 19.67 per cent 
in  Triveni vere recorded fo r Hinosan and K itazin. The 
lo v est concentration of Panolii vas almost on par with 
the organophosphorus fungicides.

In the case of grain in fec tio n , more disease 
incidence was observed in  the control p lo t of Jaya 
(55*60 per cent) than in  Triveni (2*+. 1*+ per cent)
(Table 13 b ). All the fungicidal treatm ents except 
Kitazin (5^.05 per cent) vere s ig n if ic a n tly  superior to 
contro l. In the v arie ty  Jaya, the lowest percentage of 
in fec tion  (29.02 per cen t) was observed in  the p lo t 
receiving the highest concentration of Panolii (1.5 kg/ha), 
followed by Panolii 1 kg/ha (31.51* per cent) and these 
tvo treatm ents did not d i f fe r  s ig n ific an tly . The



Table 13 (b ). E ffec t of fungicidal spray on the per cen t Incidenceof stackburn disease on t lc e  during the 2nd crop season
Treatments

V ariety Period of observation *» *2 *3 *5 % C.D.

T ille rin g mm • - - -

Jaya PanicleIn i t ia t io n mm - - mm - - -
Ear head 1V.2V 17.88 I8.8if 19.63 21.53 2if.if8 3.07
After harvest (Grain) 29.02(32.58) 31.5^(3V.15) V9.91 (W. 95) V9.61(W .77) 5V.05% (V7.32) 55.60(V8.22) 2.73 1 ^ V 3 ^ * 6

T ille rin g • • . • - • mm

Triveni
Paniclein i t ia t io n - - - mm - mm -

Ear head 11.11 11.63 15.28 18.70 19.67 22.92 3.53
A fter harvest (Grain) V.37(12.02) if. 89(12.77)

12.56(20.68) 20.60
(26.97)

21.01
(27.27)

2V.1V(29.38) 2.37 T ^ 2t3̂ I 5I6

T.j -  Panolii 1.5  kg/ha 3^ -  Hinosan
Tg -  Panolii 1 kg/ha -  Kitazin
T  ̂ * Panolii 0.5 kg/ha T6 -  Control

Data in  paren thesis denote transformed values



treatm ents Panolil 0*5 kg/ha Of9.91 per cen t), Hinosan 
(**9*61 per cent) and K itazin (51*.05 per cent) were on 
par. In the varie ty  T riveni, a l l  the treatm ents were 
s ig n if ic a n tly  superior to  con tro l. The lowest percentage 
of in fec tio n  was observed in  the case of Panolil 1.5 kg/ha 
(U-.37 per cen t), followed by Panolil 1 kg/ha Of.89 

per cen t), and they were s ig n ific an tly  superior to  a l l  
other treatm ents. Among the fungicide trea ted  p lo ts , 
the h ighest percentage in fec tion  was observed in  K itazin 
(21.01 per cent) followed by Hinosan (20.60 per cen t). 
Panolil 0.5 kg/ha (12.56 per cent) was s ig n ifican tly  
superior to Hinosan and K itazin.

The re su lts  show th a t the newer fungicide 
(Panolil) was superior to  the organophosphorus fungicides, 
even in  lower concentrations.

1 U U

The grain and straw  y ie ld  of the v a r ie tie s  
Jaya and Triveni fo r  the f i r s t  and second crop seasons 
are given in the Table 1*f. in the f i r s t  crop season, 
in  Jaya, no sig n ifid an t d ifference in  grain y ie ld  was 
observed in  any of the treatm ents. Lowest y ie ld  was 
obtained in  the control (19*78 kg) and the highest 
y ie ld  was noticed in  p lo ts  receiving Panolil 1.5 kg/ha 
(21A3 kg). In the case of straw y ie ld  a lso , the



Table l*t. E ffect of fungicides an the mean y ie ld  of straw and grain ,kg /p lo t
Variety Treatments

*1 T2 T3 t5 *6
F

F ir s t Jaya Grain 21.65 21.»f3 20.10 21.30 20.1+0 19.78 NS
crop Straw 28.1+8 28.58 26.78 26.*»8 2b.?0 21+.30 Sseason

Triveni Grain
Straw

19.19
29.90

17.M
26.75

17.**5
32.98

19.1*
31.25

I8.3O
29.^6

16.*f0
26.05

m
s

Second Jaya Grain 19.63 18. kS 17.95 18.65 17,^3 16.U0 s
crop Straw 28.73 26.75 25.68 28.75 25.90 23.68 sseason

Triveni Grain
Straw

17.13
26.13

15.28
21.75

16.79
2*f.26

17.95
27.05

16.00
2*+.l3

15.15
22.03

NS
NS

T1 -  Panolil 1.5 kg/ha 
Tg -  Panolil 1 kg/ha

-  P anolil 0,5
-  Hinosan

kg/ha I 5 -  Kitazin 
Tg -  Control

Second crop

Jaya, Straw y ie ld C.D.(0.05) as 3*06
Triveni straw y ie ld C.D. = 3.29
Jaya Groin y ield C.D. = 1. 2*+
Jaya straw yield C.D. « 3.08

2f l W 5 T6



d ifferences vere so t very marked among the treatm ents. 
Here the lowest straw y ie ld  was given hy contro l 
(2V.30 kg) and the h ighest by Panolii 1 kg/ha (28.58 kg). 
In Triveni a lso , no s ig n ific an t d ifference In grain 
y ie ld  vas observed between the treatm ents. Highest 
y ie ld  (19*19 kg) vas given by the p lo t receiving Panolii
1.5 kg/ha, followed by Hinosan (19*1V kg). The lowest 
y ie ld  was obtained in  the control (16.WO kg). In the 
case of straw y ie ld , h ighest y ie ld  vas recorded in  p lo ts  
receiving Panolii 0.5 kg/ha (32.98 kg) followed by 
Hinosan (31.25 kg). While the lowest y ie ld  was obtained 
in the control (26.05 kg) and th is  vas s ig n ific an tly  
in fe r io r  to  a l l  treatments except P anolii 1 kg/ha 
(26.75 kg) which was on par with co n tro l.

During the second crop season a s lig h t 
decrease in  y ie ld  was observed in  both the v a r ie tie s .
For Jaya, the lowest grain y ie ld  obtained was I6.b0 kg 
in  the control and th is  was s ig n ific an tly  in fe r io r  to  
a l l  the treatm ents exdept to  Kitazin (17 A3 kg).
Highest grain y ield  was obtained in  Pafcfclil 1.5 kg/ha 
(19*63 kg) and th is  was followed by Hinosan (18.65 kg). 
Panolii 1.5 kg/ha was s ig n ifican tly  superior to 1 kg/ha 
(18A8 kg) and 0.5 kg/ha (17.95 kg). In the varie ty  
Jaya h ighest straw y ie ld  vas obtained in  the treatment



receiving Hinosan (28*75 kg) followed by Panolii 
1*5 kg/ha (28*73 kg)* Lowest y ie ld  was obtained in  
the control (23.68 kg). In the v a rie ty  Triveni a lso , 
no s ig n if ic a n t d ifferences were observed fo r  both 
grain y ie ld  and straw y ie ld . Highest grain y ie ld  
was obtained in  Hinosan (17.95 kg) trea ted  p lo ts  and 
the lowest in  the control (15.15 kg). S im ilarly  in  
straw y ie ld , h ighest y ie ld  was recorded in  p lo ts  sprayed 
with Hinosan (27*05 kg) and lowest in  control (22.03 kg).

Due to  the lower disease incidence pronounced 
varia tion  in  y ie ld  (grain and straw) was not observed 
in  any of the treatm ents in  both the v a rie tie s  fo r both 
the seasons.
Seed treatm ent studies

The seed treatment stud ies were conducted 
to  find  out 1 ) the influence of seed treatm ent can fungal 
f lo ra  of stored seeds 2 ) the e f fe c t of delayed drying 
of f i r s t  crop rice  seeds trea ted  with fungicides on 
germination and 3 ) the e f fe c t of seed treatm ent on germi
nation of stored rice  seeds.

The above stud ies vere conducted using the 
seeds of two v a rie tie s  of r ic e  namely Jaya and Triveni 
co llec ted  from the f i r s t  crop season, according to the



methodology described in  the m aterials and methods.

The association of fungal f lo ra  was noticed 
on both the trea ted  and untreated stored  r ic e  seeds.
But more number of untreated seeds were found to be 
associated with fungal f lo ra  (Tables 15 & 16). The fungal 
association was generally low in  the tre a ted  seeds 
irre sp ec tiv e  of the fungicides and the concentrations 
used. The microbial (fungal) association was more on 
seeds trea ted  with lower concentrations of newer fungi
cides. The fungi generally found associated  with 
germinated and nongermlnated seeds were Aspergillus sp p ., 

spp ., jfeijaogM ®PP» i !2£2£ sp ., DrechslerCa 
0£X2a&, IMaiflJffl spp. , Sur.vu]sM ±a.

lu n a ta . Corticium sasak ii and other nonsporulating ones. 
The type of fungal f lo ra  associated with the two v a rie tie s  
of r ic e  seeds were almost sim ilar.

Generally, the number of fungal f lo ra  associated 
with seeds increased on storage. But th is  Increase was 
not pronounced in  the trea ted  seeds. However,the 
association  of fungal f lo ra  was s lig h tly  high in  the case 
of Triveni compared to  Jaya (Table 15 -  20. Fig. 1 -  8 ) .

For both the v a r ie tie s  of rice  Agallol was 
found to be the best seed treatm ent fungicide to  in h ib it  
the association  of m icroflora with seeds stored fo r a



Table 15* E ffec t of fungicides on the m icroflora of tre a ted  Jaya seeds a t  d iffe re n t storage lev e ls
Periods of storage

Tntatmont 8 veeks 16 veeks 24 veeks 32 veeks
Per cen t seeds v ith  m icroflora

Per cent seeds v ith  m icroflora
Per cen t seeds v ith  m icroflora

Per cen t seeds v ith  m icroflora
P an o lil 1 mlAg 13.67(21.5D 18.83(25.45) ( i i l l l ) 21.67(27.57)
P ano lil 2 ml/kg 9.00(17.40) 12.83(20.8 1) <S:8> ( 2 ^ 9 )
P ano lil 3 ml/kg 7.50(15.70) 10.83(19.12) 22.98(21.42) 15.00(22.68)
Panoctine 1 mlAg 13.00(21.0*0 16.67(23*9*0 18.83(25.59) 21.17(27.33)
Panoctine 2 mlAg 10.17(18.36) 13.17(21.17) 15.00(22.69) 16.67 (24.©4)
Panoctine 3 mlAg 7.00(15.19) 10.17(18.50) 12.50(20.58) 14.00(21.88)
Panoram 0.5 gAg 16.J0(23.7*0 21.67(27.46) 23.83(28.97) 26.50(30.83)
Panoram igA g 11.17(19.01) 15.50 (24.81) 18.00(24.85) 20.17(26.48)
Panoram 1.5 gAg 8.50(16.50) 12.50(20.47) (22lo*fr) 18.00(23.82)
Agallol
Control

5.33(12.15)
23.83(28.86)

9.67(18.01)29.17(32.35)

11.50
(35.8$)

14.50(22.29)39.83(38.99)
C.D. (0.05) 2.78** 2.22** 2.26** 2.04**

Data in  parenthesis denote transformed values



Zable 16• E ffec t of fungicides on the m icroflora of tre a te d  Triveni seeds a t  d if fe re n t  storage le v e ls
Periods of storage

Treatment 8 weeks 16 weeks 2*t weeks 32 weeks
Per cent seeds with microflora Per cant seeds with microflora Per cent seeds with microflora Per cent seeds with microflora

Panolii 1 mlAg 15.50
(23.03)

19.00
(25.59)

21.67(27 A5) 23.33(28.69)Panolii 2 ml/kg 10.50
(18.77) 13.67(21.61) IU-.33

(22.15)
16.00
(23.53)1&.17(22.05)Panolii 3 mlAg 8.67(16.9*0

12.00(20.1 1) 13-17(21.16)
Panoctine 1 mlAg 13.33,(21.33)

16.83 (2U-.1 1 ) 19.17(25.79)
21.17(27.29)

Panoctine 2 mlAg 1U-.17(22.06) 15.53(22.99)
17.17(2*.MO

Panoctine 3 mlAg 9.17(17.08) 12.83(20.86) 13.67(21.59)
1U-.83
(22.59)Panoram 0.5 gAg ( & p ) (fit7$) 25.83(30.18) 28.00(31.68)

Panoram 1 gAg <1?*.86) 18.17(2^.72) 'fill1
(22.U-3)

21.00(26.92)
Panoram 1.5 gAg 13.00

(20.93)
16.00(23.MJ)

Agallol , 5*33, (12.13)
10.83(19.06) 12.50

(20.55)
1^.83
(22.5*0Control 25.50(29,65)

31.67(33.88) 36.00
(36.65)

U-2.00
0*0.30)

C.D. (0.05) 1.87** 2.36** 2.53** 2.39**

Data in  parenthesis denote transformed values



Table 17. E ffec t of d if fe re n t fungicides on per cent germination andlnfectlonb  by fungi in  two v a r ie tie s  of rice  seeds a t  theend of 8 weeks
Periods o f drying a f te r  treatm ent 

1 st day 3rd day 6th day 9th day 12th day 15th day
Per cent of Per cent of Per cent of Per cent of Per cent of Per cent of 
Germi- In fe- Germl- Infe- Germi- Infe- Germi- In fe- Germi- Infe- Germi- Infe-nation ction  nation ction nation ction nation ction nation ction nation c tion

Panolil 9^.66 6.33 9^.66 8.00 92.33 10.67 91.33 10.00 91.00 13.33 89.67 12.00
0 Panoctine 9*k00 7.33 9^.67 7.00 9^.00 10.67 92.00 10.00 92.33 11.33 91.67 1^.00
& Panoram 9^.33 7.00 93.67 7.00 91.00 11.33 89.00 12.00 86.33 1^.00 8V. 00 21.00n Agallol 96.00 0.00 95.00 6.00 9^.00 8.00 95.00 5.00 93.00 5.00 9^.00 8.00

Control 92.00 12.00 90.00 17.00 85.00 21.00 80.00 2**>.00 76.00 3*koo 72.00 35.00

P anolil 91.67 8.00 92.67 8.00 91.33 10.33 91.00 13.67 90.00 1^.33 90.00 15.00
Panoctine 91.67 6.67 93*33 6.00 93.33 12.33 91.00 12.67 91.00 13.67 90.33 13.33

i Panoram 91.67 5.33 91.67 3.33 88.00 Hf.00 8*f.67 12.00 82.67 13.33 81.00 17.33
>
■H Agallol 92.00 o.oo 9^.00 3.00 93.00 6.00 9^.00 6.00 92.00 9.00 9^.00 8.00
£ Control 92.00 15.00 88.00 16.00 82.00 23.00 75.00 2*f.0Q 70.00 37.00 68.00 38.00
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Table 18. E ffec t of d iffe re n t fungicides on per cent germination andin fec tio n  by fungi in  tvo v a r ie tie s  of rice  seeds a t  theend of 16 veeks
Periods of drying a f te r  treatm ent

1st day 3rd day 6th day 9th day 12th day 15th day
Per cent of Per cent of Per cent of Per cent of Per cent of Per cent of
Germi- Inltofe- Germi- Ih fe- Germi- Inf e- Germi- In fe- Germi- In fe- Genni- Ihfe-nation felon nation ction nation ction nation ction nation ction nation ction

Panolii 9^.00 9.33 9^.67 10.33 91.00 12.33 90.00 16.33 90.67 17.67 89.00 19.00
Panoctine 9^.00 8.67 93.33 10.67 93.33 13.33 91.33 15.00 91.00 15.67 90.67 16.67
Panoram 9^.33 10.00 93.33 12.00 92.00 1^.67 89.00 15.00 86.00 22.33 83.33 25.33
Agallol 95.00 8.00 93.00 9.00 9^.00 7.00 92.00 9.00 9^.00 11.00 93.00 I^.OO
Control 92.00 13.00 90.00 25.00 8M-.00 26.00 79.00 31.00 7^.00 39.00 71.00 M .00

Panolii 91.67 11.67 92.33 9.66 90.00 13.33 89.00 18.00 89.67 17.67 88.67 19.00
Panoctine 91.67 11.00 92.33 11.33 93.00 1^.33 91.33 15.33 89.00 17.67 89.67 18.00
Panoram 92.67 9.00 91.33 11.33 87.00 16.33 83.OO 23.00 82.33 2^.00 80.33 26.33
Agallol 92.00 9.00 93.00 8.00 9^.00 8.00 9**.oo 10.00 92.00 15.00 93.00 15.00
Control 90.00 16.00 86.00 19.00 78.00 32.00 70.00 37.00 68.00 M.00 66.00 1*5.00
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Table 19* E ffec t of d if fe re n t fungicides on per cent germination andin fec tio n  by fungi in  tvo v a r ie tie s  of rice  seeds a t  theend of 2b veeks
Periods of drying a f te r  treatm ent

1 s t  day 3rd  day 6th  day 9th  day 12th  day 15 th  day
Per cent of Per cent of Per cent of Per cent of Per cent of Per cent of
Germi- In fe- Germi- In fe- Germi- Infe- Germi- Infe- Germi- In fe- Germi- In fe-nation ction nation ction  nation ction nation ction nation  ction nation ction

P anolil 91.00 10.33 90.33 11.67 87.33 15.67 86.00 19.33 8^.33 20.00 83.67 21.33
Panoctine 91.00 10.33 91.00 12.33 89.33 15.33 88.33 17.33 87.00 18.33 85.33 19.00
Panoram 91.67 11.00 91.33 1^.33 85.67 17.00 83.67 18.33 81.67 2**.67 79.67 27.00
Agallol 92.00 9.00 90.00 11.00 92.00 9.00 91.00 12.00 92.00 12.00 90.00 16.00
Control 90.00 15.00 81+. 00 30.00 79.00 31.00 69.00 M .00 68.00 »+5 .oo 63.OO 1+7.00

Panolil 90.00 11.67 89.33 11.00 85-33 15.00 8^*33 20.00 8^.67 19.67 85-33 21.00
Panoctine 89.OO 12.67 88.67 12.33 88.33 1**.67 87.00 16.33 81+.33 19.67 8i+.00 20.67
Panoram 90.67 11.00 89.67 12.00 83.OO 18.33 79.00 23.00 79.67 26.00 76.67 29.6 7
Agallol 90.00 10.00 90.00 9.00 92.00 10.00 90.00 12.00 90.00 16.00 86.00 18.00
Control 88.00 19.00 80.00 28.00 75-00 36.00 66.00 1+0.00 66.00 1+3.00 60.00 50.00
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Table 20. E ffec t of d iffe re n t fungicides on per cent germination andin fec tio n  by fungi in two v a r ie tie s  of rice  seeds a t  theend of 32 weeks
Periods of drying a f te r  treatm ent

&

►

1st day 3rd day 6th day 9th day 12th day 15th day
Per cent of Per dent of Per cent of Per cent of Per cent of Per cent of
Germi- In fe- Germi- In fe- Germi- Infe- Germi- In fe- Germi- In fe- Germi- In fe-nation ction nation ction nation ction nation ction nation ction nation ction

P anolii 81.33 11.67 81.00 1^.33 76.00 18.00 7*+. 67 21.00 7^.33 21.00 73.00 22.00
Panoctine 81.00 13.67 79.67 lif.00 77.67 17.00 76.33 19.00 7^.67 19.67 7**.00 20.33

1 Panoram 81.00 1^.33 79.00 18.00 77.33 19.33 75.67 19.33 72.67 26.00 71.00 28.67
Agallol 86.00 11.00 83.OO 15.00 79.00 12.00 78.00 1*+.00 77.00 15.00 76.00 20.00

Control 80.00 23.00 76.00 3^.00 65-00 IfO.OO 60.00 M+.00 59.00 U8.00 56.00 50.00

Panolii 7̂ .67 13.33 75.33 1^.33 73*33 16.00 71.67 21.00 73.33 20.33 73.67 22.00
Panoctine 75.33 1^.33 73.67 15.33 7^.00 16.00 73.33 18.33 72.33 20.33 71.00 22.00
Panoram 77.33 12.67 7^.33 1*f.67 7*f.00 20.00 70.67 2*+. 67 70.00 27.00 69.33 31.00

% Agallol 76.00 13.00 7^.00 11.00 76.00 13.00 78.00 1*+.00 76.00 18.00 75.00 20.00
i! Control 72.00 27.00 68.00 33.00 60.00 1+3.00 58.00 1*8.00 55.00 1+6.00 56.00 55.00
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period of 2b veeks, eventhough the d ifference vas s t a t i 
s t ic a l ly  s ig n ific an t only fo r  a period of e igh t veeks. 
Later, there vere s lig h t differences among the fungicides 
in  th e ir  a b i l i ty  to in h ib i t  the m icroflora. However, 
a f te r  32 weeks of storage, seeds of Jaya trea ted  with 
Panoctine 3 mlAg shoved a s lig h tly  reduced number of 
fungi infected  seeds cospared to o ther fungicides and 
Panolii 3 mlAg in the case of Triveni. However, s t a t i s t i 
ca lly  Panolii 3 mlAg, Panoctine 3 mlAg and Agallol vere 
on par in  both the v a r ie tie s  of rice  a f te r  eight veeks of 
storage, while Panoram 1.5 gAg was on par with the 
highest concentration of Panoctine and P an o lii. The lover 
concentrations of a l l  the never fungicides vere le ss  
effec tiv e  in  reducing fungal in fe s ta tio n  of rice  seeds in  
both the v a r ie tie s  (Table 15 and 16).
E ffect of fungicides on germination a t  d if fe re n t periods 
of storage

The re su lts  revealed th a t there vas no s ig n ific an t 
d ifference in  germination percentage between tvo v a rie tie s  
during storage. However, a gradual reduction in the 
v ia b ili ty  of seeds in  both the v a r ie tie s  was noticed upto 
2*fth week, then the lo ss in v ia b ili ty  was very high during 
the subsequent periods of storage in  the trea ted  and 
untreated seeds. The fungicide trea ted  seeds gave a higher 
per cent germination compared to  the untreated seeds



throughout the periods of observation fo r  both v a rie tie s  
of r ic e  (Table 1 7 - 2 1  and Fig* 1-8).

Eight veeks a f te r  storage, a l l  the treatm ents 
except con tro l, Panoram 0*5 gAg, Panoram 1 gAg and 
P anolil 1 mlAg gave a germination above 90 per cent and 
they vere on par. All the treatm ents except control 
gave a germination of above 8k per cent. In the control 
the germination was 80.33 per cent, which vas in fe r io r  to 
a l l  other treatm ents.

Almost sim ilar trend was noticed when the 
germination of seeds stored fo r  16 weeks was taken in to  
account. Here in control the germination was only 79 
per cent.

Agallol and the h igher concentration of the 
never fungicides except Panoram 1 gAg vere found to  be 
superior to  control and they vere on par; giving a 
minimum of 87 per cent germination. All o th er treatments 
except contro l gave a germination o f above 80 per cent, 
while control gave a germination of 70 per cent when 
tested  2k weeks a f te r  storage.

A fter 32 weeks of storage the seeds treated  
with the organomercury fungicide reta ined  the superio rity  
over a l l  o ther concentrations of newer fungicides in



Table 21. E ffect of storage on per cen t germination of tvo v a rie tie s  a t 15 days of delayed drying

Periods of Triveni Jaya Meanstorage Treated Control Treated Control

8 veeks 87.8(69.59) 68.0(55.55) 89.0(70.63) 72.0(58.05) 79.2(63.**6)
16 veeks 86.9(68.78) 66.0(5^.33) 88.2 (69.91) 71.0(57 A 2) 78.03(62.61)
2b veeks 82 A  (65.20) 60.0(50.77) 83.6(66.11) 63.0(52.53) 72.25(58.65)
32 veeks 71.7(57.86) 56.0(V8.52) 73.0(58.63) 56.0A 8.52) 61*. 18 (53.38)

Mean 82.2(65.36) 62.50(52.29) 83 A5(66.32) 65.50(5^.13)

Variety -  C.D. « 2.011
Storage -  C.D. * 2.011

Data in  parenthesis denote transformed values

co
CO



g tra in a tlan  and a l l  n tv tr  fungicides in  a l l  concentration* 
tested  vere on par except the lo v est concentration of 
Panoram. The lovest concentration o f Panoram vas b e tte r  
than con tro l. But in  a l l  the treatm ents including Agallol 
the germination vas belov 80 per cen t (Table 22).
E ffec t of fungicides and delayed drying on germination a t  d if fe re n t  p e r io d so f  storage

Since there was no s ig n ifican t difference in  the 
germination percentage o f Jaya and Triveni seeds during 
storagei instead  of studying the e ffe c t of delayed drying 
on germination of rice  seeds separate fo r two v a r ie tie s , 
the values vere pooled and a pooled analysis vas conducted.

l ig h t  veeks of storage
In a l l  the treatm ents, including the contro l, when 

the seeds vere stored for eight veeks the influence of 
delayed drying on germination vas not pronounced upto 
six d a y s  o f  d e l a y e d  drying (Table 23 j. Even in  the untreated 
control germination obtained was 83.5 p sr cent vhen the 
seeds were dried s i x  d a y s  a f te r  harvest. Further delay 
in  d r y i n g  reduced the germination percentage and in  
untreated  seeds the per cent germination was only 77 • 5 
a f te r  n i n e  days o f  delayed drying and in  a l l  the trea ted  
seeds germination w%s more than 83.5 per cen t. When the 
drying was delayed fo r 12 day* the percentage germination



Table 22. E ffec t of fungicides on gem ination of rice  seeds a t  d if fe re n t storage lev e ls

Treatment 8 veeks
Serm&tmtlon;per cent

Periods of storage
16 veeks

Germination per cent .
2*f veeks

Germination per cent
32 veeks

Germination per cent
Panolii 1 mlAg
P anolii 2 mlAg
P an o lii 3 mlAg
Panoctine 1 mlAg
Panoctine 2 mlAg
Panoctine 3 mlAg
Panoram 0.5 gAg
Panoram 1 gAg
Panoram 1.5 gAg
Agallol
Control

89.17(70.99)
M i93.08
(Jt.80)
9 1A 2 (73.10) 92.5° (7^.17) 93.^2 (75.18) 8&,92 (67.%7) 88*75 (70.90) 90,80 (72.53)

( p i  6*0
(6$l57)

88.17 (70.10) 92.50 (7^.13) ,91.82 (73.50) 90.83x (72.19) 91.92(73.55)92.(A . 03) 8^.67
1 1 :8 ’(70.52)90.58
(72. 26 )93-25(7^.95)79.00(63.23^

82.8365.89) 89.67
88.0069.77) 87.08
88.83 70.5*0 87.33x 
69.20) 
80.0863.89) 85.08 67.6*0 87.9269.78) 
90.**2 72.09)7*f.0059.78)

7»f.50(59.69)75.50(60.35)75.50(60.35) 75**2(60.29)75.17(60.13)75.17(60.13) 72.92(58.67)75.17(60.13) 
7^.83(59.9*077.83(61.93)63*75(53*10)

C.D. (0.05) 2.77** 2.77** 2.97** 1.58**

Data in  paren thesis denote transformed values



Table 23. E ffec t of fungicides and delayed drying on germinationa f te r  8th week of storage

Fungicide Periods of drying a f te r  treatm ent
1 st day 3rd day 6th day 9th day 12th day 15th day Mean

P ano lil 1 mlAg
Panolil 2 mlAg
P anolil 3 mlAg
Panoctine 1 mlAg
Panoctine 2 mlAg
Panoctine 3 mlAg
Panoram 0.5 gAg
Panoram 1 gAg
Panoram 1.5 gAg
Agallol
Control
Mean

92.50 <75.1193.50 (75.2393.50 (75.2393.01(75.66
92.00 (73.5793.50 (15.23
92.00 <73.5793.50 <75.2393.50 <75.2395.00 (75.8292.00 <73.5793.00<75.67

95.00(75.82)95.00(75.82)95.00(77.08)95.00(75.82)93.00 (75.66)95.00(77.08)90.50 (72.05)95.50 (77.75)92.00 (73.57)95.50 (76 .55)
89.00(70.63)93.32(75.16)

89.00(70.63)93.00 (A.66)93.50(75.23) 93.50,(75.23) 95.50^(76.55)93.00 (75.66)
86.00(68.03)96.50 (73.05)
91.00(72.55)93.50

(66. 03)91.0g
(72 . 88 )

87.50 (69.30)95.00 (75.82)92.00 (73.57)89.50 (71.09)93.50 (75.23)91.50(73.05)
83.50 (66. 03)

< a &90.50(72.05)95.50 (76.55)77.50 (6 1. 68)
89.32(71.15)

86.50(68.55jg .50(75.1193.00 (75.6690.50(72.0590.50 (72.0595.00 (75.8280.00 (63.55
83.90(66.0390.00 (72.0592.50 (75.1173.00 (58.69
87.82(70.13

85.50 (67.62)92.50 (75.11)91.50
88.00(69.73)91.50 (73.05)93.50, <75.231 77.50^ (6 1. 68) 81.00 (65.90) 
88.00(69.73)95.00 (75.82)
70.00 (56.79)86.73(69.25)

89.17(70.99)93.25(75.96)93.08(75.80)91.52 (73.10)92.50 (A . 17)93.52
<67.57) 88.75 (70.90)90.83 (72.£3) 93.8^ (75.65)
80.33(65.57)

Data in  parenthesis denote transformed values



vas fu rth e r decreased to 73 in  control and the lowest 
germination in  treated  seeds vas 80 per cent in  Panoram 
0.5 gAg trea ted  seeds. A ll the other treatm ents gave 
above 83.5 per cent germination. A sim ilar trend vas 
noticed in  seeds dried 15 days a f te r  the treatm ent. Here 
the germination percentage noted in the control and 
Pars or am 0.5 gAg were 70 and 77.5 respectively . The maxi
mum germination was observed in  Agallol trea ted  seeds 
(9** per cent) even a f te r  15 days of delayed drying, 
followed by 93*5 per cent in  Panoctine 3 mlAg trea ted  
seeds. Less than 90 per cent germination was noted in  the 
treatments Panoram 1 gAg, Panolii 1 mlAg, Panoram 1.5 gAg 
and Panoctine 1 mlAg. However, the only treatm ent which 
reduced germination per cent to  le s s  than 80 was Panoram
0.5 gAg.

16 Weeks a f te r  storage.
Almost sim ilar trend was observed when the fun

gicide trea ted  and untreated seeds were stored upto 16 

weeks (Table 2*t). When the seeds were dried six  days 
a f te r  treatm ent in  control the per cent germination observed 
was 81 and in  a l l  o ther treatm ents except in  seeds trea ted  
with Panoram 0.5 gAg (85*5 P©r cent) and Panolii 1 mlAg 
(88 per cen t) more than 90 per cent germination was observed. 
The germination per cent f e l l  below 80 per cent in  control



Periods of drying a f te r  treatm entFungicide —------------  — .................. ...... ...... ....... . . ..... ...-  ...... ..— ...... .............. .........1 s t day 3rd day 6th day 9th day 12th day 15th day Mean

Table 2*f. E ffect of fungicides and delayed drying on germinationa f te r  16th eeek of storage

P anolil 1 ml/kg 93.50,(75.23)Panolil 2 mlAg 92.50"*(7**.11)P ano lil 3 mlAg 92.50(71*. 11)Panoctine 1 mlAg 93.50(75.23)Panoctine 2 mlAg 92.5°(7V.11)Panoctine 3 mlAg 92.50(7^.11)Panoram 0.5 gAg 93.00(7j*.66)Panoram 1 gAg 91* .50 (76.¥*)Panoram 1*5 gAg 93.00N(7®*.66)Agallol 93.50(75.23)Control 91.00(72.51*)Mean 92.91 (7**. 58)

92.00(73*57
9^.00(75*32

(7^*1192.50 (7**.1193*00
CA.6693*00(7**.6690.50 (72.0593*00
(7**.6693.50 (75*2393*00 <5*. 66 88.00 (69*7392.27(73.9**

88.00 (69.73) 92.00 (73*57) 91*50 (73*05) 92.50 (7^*11) 
9^.00 (75*82) 93*00 -.66) 55*50 

(67*62) 91*50 (73*05) 91*50 (73*05) 9*+. 00 (75*82) 81.00 (6^.16) 90.1*1 (72. A )

86.00(68.03)92.00(73*57)90.50 (72.05)
90.00(71*56)
92.00(73*57)
92.00(73*57)
82.50(65*27)
85.50 (67.62)
90.00(71.56)93*00(7^.66)7^*50(59*67)
88.00(70.10)

85*00 (67*21) 93*00 (7»*.66) 92.50 (7^*11) 
89.00(70.63) 89*50(71.09) 91.50v(73*05)79.00 (62.72) 81*. 50 (66. 8 1)
89.00(70.63) 93*00(7^.66) 
71.00  (57 A 2) 87.05(66.09)

81*. 50 (66.8 1)91.50 (73*05)
92.00(73.57)87*50(69.30)90.50 (72.05)92.50 (7^.11)77.50 (61. 68)
81.50 (61*. 52)86.50 (68.el*)93.00(7**.66)68.50 (55.86)
85.95(68.55)

88.17 (70.10) 92*50 (7**.13) 91.92 (73*50) 90.83 (72.19) 91 *92 (73.55) 92.**2
W

(^0.52)
90.58

(72 .26 )£3*25(71**95)79*00,(63*23)

Data in  parenthesis denote the transformed values



(7k,5 P©r cent) when the seeds vere dried nine days 
a f te r  harvest. All the other treatm ents gave more than 
80 per cent germination and the maximum germination of 
93 per cent vas noticed in  Agallol. All the concen
tra tio n s  of Panoctine, the highest concentration of 
Panoram and higher concentrations of Panolii gave more 
than 90 per cent germination. The germination percentage 
of untreated contro l was reduced to  71 when the seeds 
vere dried a f te r  12 days while in  a l l  other treatments 
germination vas above 8*+.5 per cent except in  Panoram
0.5 gAg (79 per cen t). The maximum germination of 93 
per cent was noticed in  Agallol and Panolii 2 mlAg trea ted  
seeds. The same trend was observed in  the seeds dried 
15 days a f te r  harvest where control and Panoram 0.5 gAg 
trea ted  seeds gave 68.5 and 77*5 P©r cent germination 
respectively . Panoram 1 gAg* Panolii 1 mlAg, Panoram
1.5 gAg and Panoctine 1 mlAg trea ted  seeds gave a 
germination of 81. 5, 8*+.5 , 86.5 and 87.5 per cent respe
c tiv e ly . In a l l  the remaining treatm ents germination vas 
above 90 per cent, the maximum being in  Agallol trea ted  
seeds (93 per cent germination).
2k weeks a f te r  storage

When the drying vas delayed fo r three days 
the germination percentage a f te r  2k weeks of storage vas 
82 per cent in  the untreated control (Table 25). The



Periods of drying a f te r  treatm entFungicide ----------------------------------------------------------------------------------------- --------------- -1st day 3rd day 6th day 9th day 12th day 15th day Mean

Table 25. E ffec t of fungicides and delayed drying on gem inationa f te r  2*fth veek of storage

P an o lii 1 ml/kg
Panolii 2 mlAg
Panolii 3 mlAg
Panoctine 1 mlAg
Panoctine 2 mlAg
Panoctine 3 mlAg
Panoram 0.5 *Ag
Panoram 1 gAg
Panoram 1.5 gAg
Agallol
Control
Mean

91.50 90.00 82.50(73.05) (71.56) (65.27)
90.00 90.50 89.00(71.56) (72.05) (70.63)90.50 89.00 87.50(72.05) (70.63) (69.30)
90.50 89.50 88.50(72.05) (71.09) (70. 18 )
89.50 91.00 90.00(71.09) (72.5M 

89.OO C7J-56i90.00 88.00(71.56) (70.63)88.50 (69.73)
90.50 79.00(72.05) (70.18) (62.72)92.50 91.50 85.50(7**.11) (73.05) (67.62)90.50 91.50 88.50(72.05) (73.05) (70.18)91.00 90.00 92.00(72.5*0 (71.56) (7**.11)89.00 82.00 77.00(70.63) (61*. 00) (61.3**)90.50 89.32 8 6 .11*(72.07) (71.02) (68.1*2)

79«!?0
(63. 08)
89.00(70.63)87.00 (68.87)87.50 (69.30)
89.00(70.63)86.50

(68 M)75.00 (60.00)
81.00 (61*.16)
88.00(69.73)90.50 (72.05)67.50 (55.2^)
83.68

(66. 56)

78.00(62.03)
88.50(70.18)87.00 (68.87)85.50 

(67. 62)
85.00 

(67.21) 
86.00(68.03)75.00 (60.00)
81.00 (6l*.16)
86.00(68.03) 91.00(72.5*0 67.00  -.9*0 *2.73 (65.78)

SJ f 9

o2«

75.50(60.33)91.00(72.5*087.00 # . 8 7 )81.00 (61*.16)88.50
( 66. 81 )72.50 (58.37)79.00(62.72)
83.00 (65.65)
88 .00(69.73)61.50 (51.65)81.05(6i*.6C)

82.83 (65.39) 89.67 (71.27)
88.00(69.77) 
87.08

88.83 (70.5*0
87.33 (69 . 20 ) 80.08 (63.89) 85.08 (67.61*) 87.92(69.78) 90.V2(72.09)
71*. 00(59.78)

Data in  paren thesis denote transformed values



germination ra te  in  control f e l l  even le s s  than 80 per cent 
vhen the seeds vere dried a f te r  six days of harvest and 
stored fo r  a pezlod of 2k veeks. Among the trea ted  seeds 
the lo v est germination observed during th is  time vas 79 
per cent in  Panoram 0*5 gAg and the h ighest in  Agallol 
(92 per cen t). When the drying vas delayed fo r  nine days 
and stored fo r  2k veeks the maximum germination noticed 
vas 90*5 per cent in  Agallol trea ted  seeds followed by 89 

per cent in  Panolil 2 mlAg and Panoctine 2 mlAg trea ted  
seeds and the lo v est in  the untreated contro l (67*5 per cen t). 
A sim ilar trend vas observed in  the case of 12 days of 
delayed drying v ith  a minimum of 67 per cent in  the con tro l. 
Further delay in  drying of r ic e  seeds (15 days) resu lted  
in  very poor germination and the minimum germination vas 
noticed in  control (61.5  per cent) followed by 72.5 per cent 
in  Panoram 0.5 fcAgt 75*5 per cent in  Panolil 1 mlAg, and 
79 per cent in  Panoram gAg* All the o ther treatments 
gave more than 80 per cent germination. The Agallol 
trea ted  seeds which vas giving maximum germination upto 
12th day vas only th ird  v ith  88 per cent germination.
32 veeks a f te r  storage

Germination percentage of rice  seeds vas con
siderably reduced irre sp ec tiv e  of treatm ents vhen the 
seeds vere stored for 32 veeks compared to  2k veeks of



Table 26. E ffec t of fungicides and delayed drying on germinationa f te r  32 weeks o f storage

Fungicide Periods of drying a f te r  treatm ent
1 st day 3rd day 6th day 9th day 12th day 15th  day Mean

Panolil 1 mlAg
Panolil 2 mlAg
Panolil 3 mlAg
Panoctlne 1 mlAg
Pan oc tine 2 mlAg
Panoctlne 3 mlAg
Panoram 0.5 gAg
Panoram 1 gAg
Pan or am 1.5 gAg
Agallol
Control
Mean

78.00(62.03)78.50 (62.37)77.50 
(61.68 )
78.00(62.03)79.00 (62.72)76.50 (61.00)80.50(63.79) 80.50(63.79)
81.00 (6*k 16)76.00  (60.67) 78 A5 (62. 36)

77.00 (61.3*077.50 (61.68)78.50(62.37)
76.00(60.67)77.00(61.3*077.00(61.3*075.00 (60.00)77.50(61.68)77.50 (61. 68)78.50(62.37)72.00 (58.05) 73.68

(61. 1*0

7V.0G(59-3*0
76.00(60.67) 7*f.50(59.67)
76.50 

(6 1 . 00 )75.50(60.33)75.50(60.33)75.50(60.33)76.50 (61.00) 73.00 (60.00)77.50
(61.68)62.50 (5?.2»0 7V.V5 (59.69)

72.00(58.05)73.50(59.02) 7V.00(59.3*0
76.00(60.67) 7V.00(59.3*0 7^.50(59.67)72.50 (58.37)73.00(58.69)73.00(58.69)
78.00(62.03) 59.00

(50.18 )72.68(58.55)

7V.50(59.67)73.30(59.02) 7h-.oo(59.3*073.50(59.02) A .  00(59.3V)73.00(58.69)69.00 (56.17)73.00(58.69)
72.00 (58.05)76.50 

(6 1 . 00 )\0 0  ►9.02) 71.82 (58. 00)
57I00 56(V9. 02) (V8

( P ’. p )7V.50(59.67)73.30(59.02)73.00 (58.69)
(58.37)72.00 (58.05)
69.00(56.17)70.50 (57.10)71.00 (57.V2)75.50 (60.33)

6.00 .V5) 70.86 (57.39)

7V.50(59.69)75.50(60.35)75.50(60.35) 75. V2(60.29)
(60.13)75.17 (60.13) 72.92 (58.67)75.17 (60.16)7V.83(59.9V)77.83(61.93)63.75(53.10)

Data in  paren thesis denote transformed values
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storage. In the l a t t e r  ease the mean germination 
percentage vas 90*5 when the seeds vere dried immediately 
and 81.05 fo r 15 days delayed drying and in  the former 
case the values were 78.1*5 and 70.86 per cent respectively . 
A fter 32 weeks of storage the treatm ents which gave 
more than 80 per cent germination were Agallol, Panoram 
1 .OgAg and Panoram 1.5 gAg when the seeds were trea ted  
and dried  immediately a f te r  harvest (Table 26). When 
the seeds were dried three days a f te r  treatm ent, per cent 
germination in  a l l  the treatm ents were le s s  than 80 per cent, 
the maximum germination being in  Panolii 3 mlAg and 
Agallol trea ted  seeds (78.5 per cen t) followed by 77.5 
per eent fo r Panolii 2 mlA g ,Panoram 1 gAg and Panolii 
1 mlAg. However, in  the case of con tro l, there was a 
marked decrease in  germination of nearly  10 per cent 
compared to  2b weeks of storage. Thereafter the decrease 
in  germination vas s l ig h t in  the contro l when the drying 
was delayed. A sim ilar trend was observed when the 
drying vas delayed upto 15 days time. The maximum germi
nation in  seeds dried 15 days a f te r  treatm ent was obtained 
in  Agallol (75*5 per cen t), followed by Panolii 2 mlAg 
(7**. 5 Per dent) trea ted  seeds and the minimum in  control 
(56.0 per cent).
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DISCUSSION

The important fungal diseases of r ic e  In Kerala 
are b la s t ,  brownspot, sheath b lig h t and stack burn.
These diseases cause extensive damage to the crop depen
ding upon the environmental fa c to rs . Host of the 
fungicides now recommended are found to be not very- 
e ffec tiv e  and consisten t In con tro lling  the d iseases. The 
few fungicides which have e f fe c t on these diseases are 
highly priced resu ltin g  in  a su b stan tia l increase in  the 
co st o f p lan t protection operation. Hence,search on newer 
and b e tte r  fungicides in con tro lling  the diseases with 
le s s  cost is  a need of the day. The present study to 
evaluate the efficacy  of three newer fungicides, Panolil, 
Panoctlne and Panoram as f o l ia r  applicants and seed 
dressers was undertaken with the above view.

Panolil (Guazatine kO per cent) was tr ie d  as a 
f o l ia r  fungicide against rice  diseases in  the f ie ld  and 
i t  was compared with the two popular organophosphorus 
fungicides in  Kerala, namely Hinosan and Kitazin kS BC. 
Organomercurials are well known seed d ressers very widely 
used in  India. However,the adverse e ffe c t of organ omer- 
cu ria ls  as seed dressers esp ec ia lly  fo r cereals have been 
reported from many parts of the world, and many countries



have even banned the use o f these fungicides (Ou, 1972). 
Hence^ replacing organomercurials with a highly effec tiv e  
seed dressing chemical with low mammalian to x ic ity  i s  a 
f e l t  need. With th is  aim, three new fungicides namely 
Panolil (Guazatine kO per cen t), Panoctine (Guazatine 
30 per cen t) and Panoram (Fenfuram) as seed dressers were 
compared with the organomercury fungicide Agallol-3 
(Msthoxy ethyl mercury ch lo ride).

Prelim inary evaluation of these fungicides were 
ca rried  out is. v i t ro , against the four important fungal 
pathogens of rice namely P yricu larla  ojyjEge, Drechslera
2 i M »  Qsxtes&m msfifeii and m e m u t e  
(Tables 2 - 9 ) .

Among the various fungicides tr ie d  against 
P. orvzae Agallol-3 proved to  be the b est giving 100 
per cent in h ib ition  even with 100 ppm, the lowest concen
tra tio n  t r ie d , both in  so lid  and liq u id  media. This 
finding i s  in  fu l l  agreement with the findings of e a r l ie r  
workers (Hashioka and S alto , 1953} Quintana and Ou, 1965; 
Tamura, 1965; and Ashrafuzzaman and Frederiksen, 1970).
The organophosphorus fungicides also  gave 100 per cent 
in h ib itio n  in the so lid  media containing 250 ppm and above 
concentrations of the fungicide* S im ilar findings were 
reported by Akhavizadegan (1978). Among the newer



fungicides, Panolil completely in h ib ited  fungal growth 
a t  1000 ppm and above while fo r  the same in h ib itio n  of
growth a higher concentration of Panoctine (2000 ppm) w^i ^\ \required. Sim ilar observations were recorded by Shah

\ 'V
(1979) w h e n  he compared Hinosan and Panolil with several \\ .v
other fungicides. Even though Pan or am was s ig n ific an tly  
in fe r io r  to Panolil and Panoctine, th is  chemical gave 
complete in h ib itio n  of £s. orvzae in  so lid  medium a t 500 ppm 
and above concentrations. But a t  lower concentrations, 
when compared to other fungicides, there was not much 
in h ib ito ry  e ffec t. On the other side i t  was more e ffec tiv e  
in  h igher concentrations than the other newer fungicides 
(Table 2 ). This f a c t  c le a rly  shows the importance of 
selecting  the proper concentration of the fungicide. This 
finding c lea rly  ind icated  th a t the newer chemicals possess 
su f f ic ie n t fungicidal property to  completely in h ib it the 
growth of 2j_ orvzae in  the h ighest concentration t r ie d  and 
fu n g is ta tic  p roperties in  the lower concentrations. In 
l iq u id  media a l l  the fungicides te s te d  a t  a l l  concentrations 
completely in h ib ited  the growth of Jh. orvzae. Even in the 
untreated check, the growth was very meagre resu ltin g  in  a 
mycelial y ie ld  of only 0.273 g a f te r  15 days* This 
ind icated  th a t the potato dextrose broth was not a good 
medium fo r  growth of the organism (Table 3 ). The findings 
c lea rly  indicated  th a t the newer fungicides were capable



Agallol was found to  be the b est fungicide with 
cent per cent in h ib itio n  in  a l l  the concentrations te s ted  
in  the case of D.orvzae. This finding supplemented the 
e a r l ie r  reports  of several workers (J u i l l e t  and Turquois, 
1950} Hashioka and S alto , 1953? Taklta e t  a l . . 1965 and 
Haware, 1967). The never fungicides Panoctlne and Panolil 
were found to be e ffec tiv e  only next to  Agallol. These 
two chemicals gave complete in h ib itio n  of the fungus a t 
500 ppm and above. Eventhough Hinosan was on par with 
Panolil and Panoctlne, complete in h ib itio n  of the fungus 
was obtained only a t  the highest concentration t r ie d . As 
with Hinosan complete in h ib itio n  of growth was observed 
only in  the h ighest concentration in the case of Kitazin 
a lso . But Kitazin was found to  be s t a t i s t ic a l ly  In fe r io r  
to Hinosan because in  the lover concentrations the 
in h ib ito ry  nature of Kitazin was not as pronounced as 
th a t of Hinosan. As in  the ease of £&. orvzae here also 
Panoram was found to  be in fe r io r  to  a l l  other chemicals 
te s te d . However, in  higher concentrations of above 1000 ppm 
i t  has given cent per cent in h ib itio n  and proved i t s  
fungicidal property. But in  the lowest concentration, 
i t  was l e a s t  effec tive  and below 1000 ppm i t  has shown only

of In h ib itin g  the  growth of orvzae a t  higher concen
tra tio n s .
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fu n g is ta tic  property. (Table *f). Shah (1979) while 
working with Panolil and Hinosan, also observed 
s im ila r re s u lt .  Reduction in  the growth of the fungus 
observed in the liq u id  media was almost sim ilar to 
th a t observed in  so lid  media infused with fungicides. 
However, a l l  the newer fungicides and organophosphorus 
fungicides showed a  higher ra te  of in h ib itio n  in  liq u id  
media when compared to  the so lid  media (Table 5)» This 
might be due to the fa c t  th a t d ispersa l of toxic 
substances of the fungicides was quick and uniform in 
the liq u id  media than in the so lid  media.

As in  P. orysae and Jk. orvzae the superio rity  
of organomercurials, when compared to o ther chemicals 
te s te d , have been proved in  the case of Corticium 
sm iakii a lso . The fungicidal property of organomercurials 
against £*. sasak ll has already been estab lished by 
e a r l ie r  workers (Hashioka, 1961; and Kozaka, 1961).
Eventhough, there was s l ig h t growth (96.81 per cent 
in h ib itio n )  of C.saaakli a t  the lowest concentration 
of K itazin, th is  fungicide was on par with organomer
c u ria ls  (Table 6 ). As observed in  so lid  media in h ib itio n  
in  growth of the fungus was also noticed in  potato 
dextrose broth incorporated with d if fe re n t fungicides. 
This showed th a t the lowest concentration of Kitazin



was no t su ff ic ie n t to  k i l l  the fungus, Hinosan and 
Panoram vere on par and were next to  Kitazin as fa r  
as fungal in h ib itio n  was concerned* Hinosan a t  the 
two lower concentrations behaved more l ik e  a fu n g ls ta t 
while a t  concentrations above 500 ppm i t  had shown 
fungicidal property. On the other hand Panoram in  the 
lowest concentration functioned as a fu n g ls ta t and 
above 250 ppm i t  behaved as a fungicide. The newer 
chemicals, having Quasaline as the  ac tive  ingred ien t, 
did not completely in h ib it  the fungus even a t the 
h ighest concentration t r ie d ,  but i t  showed fu n g is ta tic  
p roperties in  the lowest concentration. 3h liq u id  
medium, a l l  the chemicals a t  a l l  toe concentrations 
tr ie d  except a t  the lowest concentration of K itazin, 
shoved fungicidal property. This shoved th a t these 
chemicals vere having toe fungicidal p roperties when 
they vere v e il  dispersed in  the medium. This study 
revealed th a t the newer fungicide Panoram was as 
e ffec tiv e  as organomercury and organophosphorus fungi
cides in  contro lling  the growth o f sasak ii a t  
concentrations above 250 ppm.

In the case of U te m a r la  ga&£c&4» the 
fung ic idal property of Agallol vas superior to otherOmdchemicals as was noticed in  P. orvzae ^  £. sa sak ii. 
Chauhan and Singh (1968) also  reported toe superio rity



of organomercurials over other fungicides in  checking 
fl. badkkil under in  v itro  conditions. Unlike in ̂ mmmm

C. sa sa k il . here Panolil and Panoctlne were found 
superior to Panoram > K itazin and Hinosan in  con tro llin g  
A. Padvdckii. But a l l  these chemicals had only fungi
s ta t ic  properties upto 1000 ppm except Panoram which 
gave fungicidal property a t  1000 ppm (Table 8 ).
However, the lower concentration of th a t chemical was 
in fe r io r  to other two newer fungicides. In liq u id  
media the same trend as th a t observed in  so lid  media 
was noticed but a l l  the three newer fungicides have 
shown the fungicidal property even In the lowest con
cen tra tion  except Panoram which exhibited  fungicidal 
property only in  250 ppm concentration and above. Among 
the organophosphorus, Kitazin was found to be b e tte r  
than Hinosan. The o ther organosphosphorus fungicide 
Hinosan did not show fungicidal property even a t  the 
highest concentration. This proved the ineffectiveness 
of th is  chemical against JSk. Padwickii.

In general, Incidence of diseases on rice  
were low fo r  both the v a rie tie s  during both the seasons. 
B last disease was not noticed in  Jaya during the f i r s t  
crop season, while in T riveni, the only stage a t  which 
the disease appeared was during the earhead emergence
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stage* Even a t  th is  stage the disease in un tT ea ted  
con tro l was only 1.17 Per cent (Table 10a) ind icatingea low le v e l of in fec tion  during the time when f ie ld  
t r i a l s  were conducted* Therefore7the treatm ent e ffe c t 
could no t be judged during the season. However, the 
disease Incidence in  p lo ts  receiving the organophosphorus 
fungicides and highest dose of Panolil were on par which 
in turn was b e tte r  than con tro l.

In the second crop season there  was no incidence 
of b la s t  disease in  the t i l le r in g  phase in  both the 
v a rie tie s  and the disease appeared during l a te r  stages* 
The disease Incidence was more In Triveni than in  Jay a .
In both v a r ie tie s  the incidence of le a f  in fection  was 
noticed more during the panicle in i t i a t io n  stage than the 
earhead emergence stage. The extent of reduction of 
disease from the panicle in i t ia t io n  to  earhead emergence 
stage was pronounced in  the fungicidal tre a ted  p lo ts  
compared to  check. The fa c t  th a t there was a reduction 
in  the disease Index a t  earhead emergence stage compared 
to  panicle in i t ia t io n  stage in  contro l shows th a t  the 
environmental fac to rs  were not favourable fo r  the spread 
of the d isease. However, the extent of reduction of 
disease was more in  the fungicidal tre a te d  p lo t than in  
check in d ica te  th a t the fungicides a lso  played an 
Important ro le  in  the reduction of the disease * In

I » ' '



general, the never fungicide Panolil a t  two higher 
concentrations were equally e ffec tiv e  as the organo- 
phosphorus fungicides Hinosan and K itazin fo r  
con tro lling  the le a f  b la s t .  A sim ilar observation vas 
made by Shah (1979). However, the low est concentration 
of P ano lil was not e ffec tiv e  to check the disease in  
the f ie ld .

For contro lling  the neck in fec tio n  in  both 
v a r ie t ie s , organophosphorus fungicides were found to  
be superior (Table 10b). Eventhough the p lo ts  which 
received 1.5 kg and 1 kg Panolil were in fe r io r  to 
organophosphorus fung icide, they were be t t e r  than the 
lowest concentration of Panolil which in  turn was on par 
with the check. Shah (1979) observed good control of 
b la s t  neck in fec tion  with Panolil comparable with th a t 
of Hinosan. In the p resent study, P anolil vas proved 
in fe r io r  to  Hinosan. Perhaps th is  may be due to a 
reduced quantity of spray f lu id  used in  the  present 
study and also  posslb ily  due to  a  difference in  the 
environmental conditions.

The incidence of brovnspot caused by Drechslera 
orvzae was observed only in  the grains during the 
f i r s t  crop season on both the v a r ie t ie s . Even though 
the incidence was low, the h ighest concentration of



Panolil was superior to r e s t  of the treatm ents in  
reducing the in fec tion  (Table 11a). Organophosphorus 
fungicides sere not as e ffec tiv e  as the newer fungicide. 
In the second crop season, disease Incidence was 
noticed only a t  the earhead emergence stage fo r the 
varie ty  Jaya. Here also the effectiveness of higher 
concentrations of Panolil over other treatm ents was 
ind ica ted . The a b i l i ty  of Guazatine to  control 
Drechslera group of organism on d if fe re n t graminaceous 
crops were reported by e a r l ie r  workers (Hansen, 1976 
and Shah, 1979).

Sheath b lig h t Incidence was noticed only in  
Triveni during the second crop season (Table 12).
Hence a comparative study of Guazatine with organophos
phorus fungicides could not be properly made. However, 
the study indicated th a t  Panolil a t  h igher concen
tra tio n s  were as e ffec tiv e  as organophosphorus fungicides 
in  checking the d isease. Guazatine was not used against 
sheath b lig h t of r ic e  by e a r l ie r  workers*

The incidence of stackbum disease was noticed 
only on grains during the f i r s t  crop season in  both 
the v a r ie tie s  with more in fec tion  in  Jaya (Table 13 a ). 
During the second crop season the incidence of the 
disease was noticed both a t  earhead emergence stage and



on grains. Here a lso , the disease incidence was more 
in  Jaya compared to  Triveni. The su p erio rity  of newer 
fungicide, Panolil to  control the disease has been 
proved in  d iffe re n t stages of the crop fo r  both the 
v a r ie tie s  in  both the seasons. But th is  was more 
evident when 1.5 kg and 1 kg of Panolil vas used per 
hectare . Organophosphorus fungicides were found to  be 
even in fe r io r  to 0.5 kg Panolil and i t  was can par with 
the co n tro l. There are no reports on the effectiveness 
of Guazatine fungicide against stadO>uro disease on rice

The treatm ent e f fe c t on the y ie ld  vas not 
observed during the f i r s t  crop season. I t  may be due 
to  the low disease incidence during th a t period. During 
the second crop season also  the treatm ent e ffe c t on 
y ie ld  was not much pronounced. However, the treatm ent 
e ffe c t on varie ty  Jaya was noticed in  the  p lo ts  which 
received highest concentration of P anolil (1.5 kg/ha) 
and 500 ml/ha of Hinosan which gave b e tte r  y ie ld  than 
a l l  other treatm ents.

The findings of the present study thus c lea rly  
ind ica te  th a t to  control b la s t  disease of r ic e  organo
phosphorus fungicides are b e tte r  than the never fungicide 
P ano lil. On the other hand Panolil was b e tte r  than 
organophosphorus fungicides fo r co n tro lling  brownspot, 
sheath b lig h t and stackburn diseases. Among the three



d iffe re n t concentrations of Panolil t r ie d  the best 
r e s u lt  was obtained with 1.5 kg/Ha le v e l.

The de te rio ra tion  of v ia b i l i ty  of seeds during 
storage espec ia lly , when r ic e  seeds co llected  from f i r s t  
crop season are sto red , i s  a cannon phenomena in  Kerala.
A study was therefore undertaken to find  out whether 
the seeds could re ta in  v ia b ili ty  during storage when 
they were p re trea ted  with fungicides. Usually, in Kerala 
the f i r s t  crop harvest coincides with heavy ra ins and i t  
w ill no t be possible to  dry the seeds properly soon a f te r  
the harvest. When the wet seeds are kept fo r prolonged 
periods i t  may enhance microbial in fec tion  thereby 
reducing the v ia b ili ty  of seeds. Another aim of the 
study was to  find out whether by seed treatm ent i t  would 
be possible to delay drying of seeds before storage fo r 
a reasonable period without d e terio ra tion  in  v ia b il i ty . 
Fungal infection  of r ic e  seeds, Including the seed borne, 
i s  common in  humid areas. As a re s u lt  of the in fee tio n ; 
germination percentage of the seeds get reduced consi
derably in  storage. In order to  reduce th is ,  seed 
treatm ent with fungicide i s  a common p rac tice . In the 
seed storage studies association  of fungi was found both 
on untreated and trea ted  seeds. However, the incidence 
was generally low in  the trea ted  seeds irre sp ec tiv e  of 
the fungicides used and the concentrations t r ie d  (Table



15 and 16). When the drying of the seeds vas delayed, 
the association of m icroflora vas increased in  both 
the v a r ie tie s  of rice  seeds (Table 1 7 - 2 0  and Fig. 1-8).

The common fungi found associated  with stored 
rice  seeds were A spergillus spp ., Penielllium  spp ., 
Bhizopus sp p ., ifc<?Q£ spp ., E m m to ia  Imafe*, t o s M s z a
oma&) iJLteiaaria Ead^j&ii, fusggiui spp., fiaslisiHs
sasak ii e tc . This shoved th a t except £*. orvzae a l l  
other important rice  disease causing pathogens could 
remain on the seeds in  a viable s ta te  and cause in fec tion  
in  the f ie ld .

Association of fungi in  Triveni seeds vas 
s l ig h tly  more than in Jaya. In both the v a r ie tie s  as 
the drying vas delayed and the storage time prolonged, 
there was a corresponding Increase in  the fungal asso
c ia tio n  with the seeds. This trend vas observed in  the 
fungicide trea ted  as well as in  the contro l but i t  was 
not more prounced in  the trea ted  seeds.

When the seeds were kept with high moisture 
content fo r  a prolonged period the p o s s ib il ity  of 
m icrobial invasion vas more While when the seeds were 
dried  to  a moisture le v e l of 12 -  1*f per cent immediately 
a f te r  harvest, the fungal in fec tion  was 12 per cent in  
Jaya and 15 per cent in  Triveni, a f te r  e ig h t weeks of



storage and I t  vas 23 and 27 per cent respectively  
a f te r  32 weeks of storage In untreated control (Table 
17 -  20). When the drying was delayed fo r  three days 
almost a sim ilar trend was observed. However, the 
fungal association was considerably increased when 
drying was delayed fu r th e r . When the drying was done 
on the six th  day the percentage of seeds in fected  by 
fungi was 21 fo r  Jay a and 23 for Trivenl a f te r  e igh t 
weeks of storage and a f te r  32 weeks i t  was $0 and 55 
per cen t respectively . This c lea rly  ind icated  th a t 
delayed drying and storage influenced the seed fungal 
f lo ra . This was observed in  seeds dried  immediately a f te r  
harvest as well in  seeds which were dried a f te r  a few 
days. (Table 17 -  20 and Fig. 1-8).

Among the d if fe re n t treatm ents seed dressing 
with Agallol was found to  be the b e s t in  reducing the 
fungal in fection  when the seeds were stored fo r e igh t 
weeks while a f te r  32 weeks of storage h ighest concentration 
of Panoctine and Panolil could reduce the fungal asso
c ia tion  as th a t of Agallol (Table 15 and 16). This 
probably ind ica tes th a t the newer fungicides Panolil and 
Panoctine (Guazatine) could keep the fungicidal property 
on rice  seeds fo r prolonged period of time. The work 
of Kolk and Salvik (1966) Hansen (1975 & 76), Bateman 
(1977) Clark (1977) and F erre ira  e t  j l .  (1977), c le a rly
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proved the efficiency  of panoctine as a good seed 
d resser. Shah <1979) also  observed th a t  panoctine was 
as e ffe c tiv e  as organoaercury fungicides in  tre a tin g  
rice  seeds. This study c lea rly  ind icated  th a t fungicidal 
treatm ent did not completely destroy the fungal pathogens 
on the seed. A probable reason fo r  th is  may be th a t by 
external seed treatm ent, the fungicide might not have 
reached the deeper lay e rs  of the seed tissu e  where the 
microorganisms were harboured. The reduction in  the 
m icroflora in the trea ted  seed was due to  the surface 
s te r i l is a t io n  e ffe c t of the fungicide.

The e ffe c t of delayed drying and storage of rice  
seeds fo r  d iffe ren t periods on v ia b i l i ty  was studied 
using the  seeds co llec ted  from f i r s t  crop z lce. The 
study revealed th a t the percentage of germination remained 
a t  a sa tis fa c to ry  lev e l fo r  2N- weeks when the seeds were 
dried to  a moisture le v e l of 12 -  ik per cent immediately 
a f te r  harvest in  untreated seeds of both the v a r ie tie s .
The v ia b i l i ty  of rice  seeds i s  considered to  be s a t is 
facto ry  when the germination i s  above 80 per cent 
(Virdi e t  a l ,  1972). This ra te  of germination without 
much reduction could be obtained even i f  the rice  seeds 
were dried  on the th ird  day of harvest. But in  both 
cases (1 st and 3rd day drying) sa tis fa c to ry  germination 
was not obtained beyond 2*f weeks. When the seeds were



tre a ted  with d iffe ren t fungicides, the d e te rio ra tio n  
of v ia b i l i ty  was not much pronounced in  both the 
v a r ie t ie s . Among the treatm ents Panoram 1 gAg,
Panoram 1.5 gAg and Agallol gave sa tis fa c to ry  germination 
even a f te r  32 weeks of storage i f  the seeds were dried 
without delay. This c lea rly  showed th a t these two 
fungicides are good in  maintaining the v ia b il i ty  of rice  
seeds to a reasonably high lev e l even fo r e ig h t months 
(Table 21). The present findings supports the e a r l i e r  
findings of Bema Devi mod Menon (1970) who observed 
th a t pretreatm ent of rice  seeds with Agrosan W  and 
Ceresan did not damage the v ia b il i ty  of seeds upto 11 
months.

The germination percentage of n e e  seeds vas 
reduced considerably when the drying of seeds a f te r  
harvest vas delayed ( Table 17 -  20). When the seeds 
were dried on six th  day a f te r  harvest the germination 
a t  the end of e ight weeks of storage in  control was 
83*5 Per cent. This shoved a reduction of 8.5 per cent 
compared to  the f i r s t  day of drying. As the storage 
period vas prolonged the de te rio ra tion  in  v ia b ili ty  
also increased. When the seeds dried  on six th  day vas 
stored  fo r 32 weeks the percentage germination in  control 
vqs 62*5 per cent while th a t of f i r s t  day vas 76 per cent 
showing a difference of 13*5 Per cen t. This trend was



conspicuous when the drying was delayed fu rth er.
When drying was done on n in jh  day o r on 12th day in  
the untreated con tro l, germination was below 80per cent 
even a f te r  e igh t weeks storage. This was fu rth e r 
reduced below 60 per cent on 32 weeks o f storage. Here 
also the fungicide tre a ted  seeds performed b e tte r  and 
a sa tis fa c to ry  germination was obtained even a f te r  
2k weeks of storage in  a l l  the trea ted  seeds except in  
lowest concentration of Panoram (0*5 gA g) and Panolil 
(1r»t/kg). However, none of the trea ted  seeds gave a 
sa tis fa c to ry  germination a f te r  32 weeks o f storage.
When the seeds were dried on 15th day the v ia b ili ty  of 
seeds was reduced considerably and i t  was only 70 per cent 
on eighth week of storage and $6 per cen t on 32nd week. 
Except Panoram 0*5 gA g, a l l  the tre a ted  seeds gave a 
sa tis fa c to ry  leve l of germination a t eighth week of 
storage with 9^ per cent germination in  Agallolj th a t i s ,  
the germination per cent was higher than th a t observed in  
the untreated contro l on the f i r s t  day of drying. This 
i s  an Indication th a t proper seed treatm ent with proper 
fungicide a t  proper concentration could overcome the 
adverse e ffe c t of delayed drying. Except the lower con
cen tra tions of Panoram mid lowest concentration of P an o lil, 
a l l  the o ther fungicide treatm ents on rice  seeds gave a 
sa tis fa c to ry  germination percentage even when the drying 
of seeds was delayed fo r  15 days and s to red  fo r  six  months



(Table 25)* After 2b weeks of storage even the treated 
seeds failed to give satisfactory germination when 
drying was delayed for three days (Table 26).

The present study revealed that if the wet 
seeds were treated with Agallol 1 gAg, Panolil 2 mlAg, 
Panoctlne 2 mlAg or Panoram 1.5 gAg drying can be 
delayed even upto 15 days and a reasonable viability 
could be maintained upto six months in storage. It was 
also very interesting to note that after 2b weeks in 
storage* irrespective of fungicidal treatment and drying 
time, a sudden decrease in germination was noticed. This 
decrease could be reduced to some extent when the seeds 
were treated with fungicide, dried and stored.

Even though the present study was conducted 
only fo r  one season the trend in  the re su lts  showed th a t 
newer fungicides Guazatine and Fenfuram could e ffec tiv e ly  
replace organomercurial fungicides fo r  rice  seed t r e a t 
ment and th is  also in  tu rn  could reduce the m icroflora 
population on stored seeds and adverse e ffec t of delayed 
drying and storage.
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SOMMARI

1. Evaluation of newer fungicides against 
diseases of rice  especia lly  rice  b la s t  vere conducted 
in  the year 1979-80. Die laborato ry  studies were con
ducted a t  the p lan t pathology labora to ry , College of 
H orticulture and the f ie ld  t r i a l s  a t  In stru c tiona l Farm, 
Mannuthy.

2. Die three never fungicides — P an o lil, Panoctine 
(Guazatine) and Panoram (Fenfuram),two organophosphorus 
fungicides, Hinosan and Kitazin and one organamercury 
seed dressing fungicide, Agallol vere te sted  £& v itro  
aga inst P yricu larla  oiygag, ftefifeiflSffrft 2msSLi
sasak ii and A lternarla  by poison food technique
both in  liq u id  and so lid  media. Die media used were 
potato  d ©astro se agar and potato dextrose broth.

3. Against P y ricu la rla  oryzae Agallol was found to  
be most e ffec tiv e  giving cent per cent in h ib ition  even 
in  100 ppm concentration. Among the never fungicides 
Panoram was found to be most e ffec tiv e  and gave 100 per cent 
in h ib itio n  a t 500 ppm, followed by Panolil 1000 ppm and 
Panoctine 2000 ppm. Growth of P .oryzae in  liq u id  medium 
was very poor even in  the control and a l l  concentrations
of a l l  the fungicides completely in h ib ited  the growth.



b. Against %n s t & m  91188? > Agallol was the
b es t with cent per cent in h ib itio n  in  100 ppm concen
tra t io n . S im ilar in h ib itio n  was obtained with the newer 
fungicides Panolil and Panoctlne a t  500 ppm and Panoram 
a t  1000 ppm. The organophosphorus fungicides were found 
to  be the le a s t  e ffec tiv e  and 100 per cent in h ib itio n  
was obtained only a t  2000 ppm. In liq u id  medium, the 
complete in h ib itio n  of growth was noticed even in  the 
low est concentration of 100 ppm in  A gallol, Panoctine and 
P an o lil, 250 ppm in  Panoram and 1000 ppm in  Hinosan and 
K itazin.

5. Maximum in h ib itio n  o f Corticium sasak il was 
with Agallol which gave complete in h ib itio n  in  100 ppm, 
followed by Panoram and Kitazin a t  250 ppm and Hinosan 
a t  1000 ppm. The newer fungicides Panolil and Panoctlne 
fa ile d  to  give 100 per cent in h ib itio n  even a t  the 
h ighest concentration of 2000 ppm. In liq u id  medium, 
complete in h ib ition  was noticed in  100 ppm concentration 
of Agallol, Hinosan and a l l  the three newer fungicides - 
v iz . P ano lil, Panoctlne and Panoram. Kitazin gave sim ilar 
in h ib itio n  only in  250 ppm concentration.
6. Agallol proved to  be the b est fungicide against 
A lteroarla  Padviekii which gave 100 per cent in h ib itio n
a t  100 ppm in  so lid  medium. This was followed by the newer 
fungicide Panoram giving 100 per cen t in h ib itio n  a t  1000 ppm



concentration. All other fungicides except Panoctlne 
gave cent per cent inh ib itio n  a t  2000 ppm concentration 
and Panoctlne even a t  2000 ppm gave only 93.75 per cent 
in h ib itio n . Complete in h ib itio n  of the fungus in  liq u id  
medium was obtained with 100 ppm of A gallol, Panoctlne 
and Panolil followed by 250 ppm of Pan or am and Kitazin. 
Hinosan did not give a complete inh ib itio n  even with the 
highest concentration of 2000 ppm.
7. The f ie ld  t r i a l s  were conducted during the f i r s t  
and second crop season of 1979-80 with two high yielding 
v a r ie tie s , Jaya and Triveni. In the f ie ld  t r i a l s ,  the 
newer f o l ia r  fungicide Panolil aft th ree concentrations, 
0.5 kg/ha, 1 kg/ha and 1.5 kg/ha, was compared with two 
organophosphorus f o l ia r  fungicides, Hinosan and Kitazin 
a t  500 ml/ha concentration against the four important 
r ic e  diseases v iz . , b la s t ,  brownspot, sheath b lig h t and 
stackburn.

8. The b la s t  disease incidence during the f i r s t  
crop was very mild and was noticed only a t  the ear head 
emergence stage. Compared to  th e  f i r s t  crop season b la s t 
incidence in the second crop was more. In both v a rie tie s  
le a f  b la s t and neck b la s t  were observed. Leaf b la s t
was observed during the panicle in i t ia t io n  stage and 
ear head emergence stage. Por contro lling  the le a f  b la s t,
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P anolil a t  1.5 kg/ha and 1 kg/ha vere found to be on 
par with the two organophosphorus fungicides. For 
con tro lling  the neck in fec tio n , organophosphorus fungi
cides vere found to be superior to  the never fungicides* 
But two higher concentrations (1.5 kg/ha and 1 kg/ha) 
vere found to be superior to lowest concentration of 
P anolil and con tro l.

9* Brovnspot disease was noticed  during the f i r s t
crop season only on the grains in  both the v a r ie tie s . 
During the second crop also  the disease was very mild 
and was observed only in  the v a rie ty  Jaya during the 
earhead emergence stage. Among the treatm ents Panolil
I .5  kg/ha vas found to be superior to a l l  other chemicals 
in  reducing orvaae infection  followed by 1 kg/ha of 
the same chemical.

10. the f i r s t  crop season the sheath b lig h t
in fec tio n  vas veiy low and vas noticed only a t  the 
earhead emergence stage in  the v a rie ty  Triveni. Sheath 
b lig h t vas not observed in  the second crop season.
Panolil a t  tvo higher concentrations were found to be on 
par with tvo organophosphorus fungicides fo r  con tro lling  
the sheath b lig h t d isease.
I I .  The stack burn disease vas noticed only on 
the grains of both the v a rie tie s  during the f i r s t  crop



season. During the second crop season the disease vas 
noticed on the leaves during the ear he ad emergence stage 
and also on the grains of both the v a r ie tie s . In both 
the seasons 1.5 kg/ha and 1 kg/ha o f Panolil were found 
to  be superior to a l l  o ther treatm ents in  contro lling  
the stackbura d isease. The organophosphorus fungicides 
were found to be le ss  e ffec tiv e  Ahan even toe lowest 
concentration of P ano lil.

12. Seed treatm ent and storage studies were condu
cted in the seeds co llected  from th e  f i r s t  crop season 
by using three newer fungicides namely P anolil, Panoctlne 
and Panoram in d iffe re n t concentrations and one organo- 
mercury fungicide, A gallol-3 a t  1 gAg seed. For Panolil 
and Panoctlne, the concentrations used were 1 m lA g,
2 m lAg and 3 m lAg and fo r  Panoram, 0.5 gAg* 1 gA g and
1.5 gA g. The e f fe c t of delayed dry ing  and storage on 
seed m icroflora and the v ia b il i ty  were studied using toe  
seeds preptreated with fungicides.
13. The fungal association  vas observed in  both 
tre a ted  and untreated seeds. An increased number of 
fungal f lo ra  vas observed on un treated  seeds compared to  
tre a ted  ones. Generally, the number of in fec ted  seeds 
Increased on storage and th is  increase vas not pronounced 
in  trea ted  seeds. The common fungi found associated with



r ic e  seeds in  storage vere AffP?mUw? *0PP*. P en iaii! ium 
spp ., Slig.QPP.g «PP*» &££>£ sp«» P rechslara  orysae.

I t  Padvickil. Fusarlum s p . , Curuvularia lu n a ta . 
Cortlcium sasak ii and a fev nonspsrulating ones.

Agallol vas found to  be s ig n ific an tly  superior 
to  a l l  other treatm ents upto e igh t veeks of storage in  
reducing the fungal f lo ra  associated  with stored seeds of 
both v a r ie tie s .

15. When the storage period vas fu rth e r extended
upto 2k veeks the highest concentration of Panolil and 
Panoctine became on par v ith  Agallol in  reducing the fungal 
associa tion . After 32 veeks of storage, Agallol vas on 
par v ith  the h ighest concentration of P ano lil, Panoctine 
and Panoram.

16. There vas a difference between tvo v a r ie t ie s  in  
germination when they vere stored fo r  prolonged periods 
or when the drying was delayed.
1 7 * the germination percentage vas gradually decreased
during the storage. Die seeds dried on the f i r s t  day 
without any fungicidal treatm ent maintained 92 per cent 
germination a f te r  e igh t weeks of storage. Further, 
germination vas reduced to 91 per cent on 16 th week and 
89 per cent on 2hth week. A sudden decrease in  v ia b ili ty



vas observed afterwards and i t  vas only 76 per cent 
a f te r  32 weeks of storage*

18* There was no appreciable decrease in germination
upto 2*+ weeks of storage when the seeds ttere p re trea ted  
with fungicide and dried  on the f i r s t  day. Even a f te r  
32 weeks of storage a  sa tis fa c to ry  germination percentage 
of above 80 per cent was obtained in  the case of Agallol, 
Panoram 1 gAg and Panoram 1.5 gAg treated  seeds.

19. The seeds dried a f te r  three days did not show 
much difference in  germination among the fungicide trea ted  
seeds. When the pro treated  seeds were stored upto 2*+

itweeks which showed a minimum of 90 per cent germination 
a f te r  8 weeks of storage and 88.5 a f te r  2b weeks. A 
decrease in  germination vas not much pronounced in  the 
untreated seeds, 89 per cent on eighth we el: of storage to 
82 per cant on 2*fth week of storage. There was no s a t is 
facto ry  germination a f te r  32 weeks of storage both in  the 
trea ted  and untreated seeds. However, trea ted  seeds 
gave b e tte r  germination than the untreated seeds.
20. When the p re trea ted  seeds were dried a f te r  s ix  
days, a sa tis fac to ry  germination vas obtained in  a l l  the 
tre a ted  and untreated seeds upto six teen th  week of storage. 
But a higher germination percentage of above 90 per cent 
was observed in  a l l  the treatm ents except in  Panolil



1 ml/kg and Panoram 0.5 gAg trea ted  seeds and In 
eon tro l. V iab ility  of the seeds suddenly decreased 
a f te r  2k weeks of storage and the minimum was 62.5 
per cen t in  the untreated seeds and maximum vas 77*5 
per cent in  Agallol trea ted  seeds cm 32 weeks of storage.

21. The difference in  germination of seeds dried 
on nln^h and 12th day vas no t appreciable in  the trea ted  
and untreated seeds. However, a sa tis fa c to ry  germination 
was no t obtained in  the untreated seeds even a f te r  e ight 
weeks of storage. The percentage germination fu rth e r 
decreased when the storage time was prolonged. A fter 2k 
weeks of storage, except Panolil 1 mlAg and Panoram 
0 .5  gAg* a l l  the other trea ted  seeds gave sa tis fac to ry  
germination.

22. A sim ilar trend was observed when the drying 
was delayed fo r  15 days. All the fungicide trea ted  
seeds except Panoram 0.5 gAg gave sa tis fac to ry  germi
nation when sto red  fo r  16 weeks. But in  untreated seeds 
i t  was only 68.5 per cent a t  the end of 16 weeks- After

weeks Panolil 1 mj£Ag and Panoram 1 gA g also  did 
not give sa tis fa c to ry  v ia b ili ty . But good germination 
percentage vas noticed in  Agallol and higher concentra
tio n s  of Panolil and Panoctlne. None of the treatm ents 
gave sa tis fa c to ry  germination a f te r  32 weeks of storage



and the maximum germination vas in  Agallol tre a ted  seeds 
(77*5 per cent) and the minimum vas in  untreated control 
(56 per cen t).

23* The v ia b i l i ty  of seeds during storage could be
maintained upto 32 veeks i f  the seeds were p re trea ted  v ith
Agallol and Panoram 1 gA g when dried immediately a f te r  
the treatm ent.
2b, The adverse e ffe c t of delayed drying could be
avoided to  a great extent when the seeds vere preCtreated
v ith  Agallol, and higher concentrations of never fungicides.

25* The never fungicides Guazatine and Fenfuram
vere found to  be equally effec tiv e  a s  orgenomercury fungi
cide in reducing the fungal f lo ra  on stored seeds and in

ecfreducing the adverse e ffe c t of delay^drying in storage.
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ABSTRACT

The experiments fo r  the evaluation of never 
fungicides against rice  d iseases were conducted a t  
the Rice Research S tation and In stru c tio n a l Farm a t  
Mannuthy during the f i r s t  and second crop season of
1979-80.

The objectives of th is  study were to  fin d  out 
the e ffic iency  of the new f o l ia r  fungicide P an o lil, 
against four rice  diseases v is* , b la s t ,  brownspot, 
sheath b lig h t and stackburn and to  evaluate the efficacy 
of the newer fungicides P an o lil, Panoctlne and Panoram 
as seed treatm ent fungicides*

aIn the bioassy stud ies i n  v itro  cent per centn
In h ib ition  of P y rlcu larla  oryzae was obtained in  1000 ppm 
of P ano lil, 2000 ppm of Pan&ctlne, 500 ppm of Panoram,
250 ppm of Hinosan and K itazin and 100 ppm of Agallol in 
potato dextrose agar medium* In a l l  the fungicide 
incorporated liq u id  medium no growth vas observed*
P anolil (500 ppm), Panoctlne (500 ppm), Panoram (1000 ppm), 
Hinosan (1000 ppm), Kitazin (1000 ppm) and Agallol 
(100 ppm) com pletely in h ib ited  the growth o f REgS&fi3,ft£& 
orvzae in  so lid  medium* In liq u id  medium also  no 
growth vas observed even in  lowest concentration of



P ano lil, Panoctlne and A gallol, 250 ppm and above 
concentration of panoram and K itazin . But growth 
was observed in  a l l  the. concentrations of Hinosan.n
Cent per cent in h ib itio n  o f Cortlclum vas not
even in 2000 ppm concentration of Panolil and 
Panoctlne. Panoram and K itazin a t  250 ppm concentra
tio n  and Hinosan a t  500 ppm gave 100 per cent in h ib ition  
of £jt. sa sak li. £1 l iq u id  medium no growth of the 
fungus vas obtained in  any of the fungicidal trea t*  
ments except in  the lowest concentration of K itazin.

P an o lil, Hinosan end K itazin gave 100 per cent 
in h ib itio n  of A lternaria  padvlckll only a t  2000 ppm. 
Panoram a t  1000 ppm and Agallol a t  100 ppm gave 
100 per cent in h ib itio n . & liq u id  medium growth was 
observed only in  the lowest concentration of Panoram 
and Kitazin and in  a l l  the concentrations of Hinosan.

The incidence of b la s t  was low in  both the 
seasons and in  both the v a r ie tie s . Two higher concen
tra tio n s  of P ano lil (1.5 kg/ha and 1 kg/ha) were 
equally e ffec tiv e  as organophosphorus fungicides in  
reducing le a f  in fec tio n , while against neck b la s t ,  
Hinosan and K itazin were b e t te r  than P anolil.

Brown spot disease vas low in  both the v a rie tie s  
during f i r s t  crop and while in  second crop season



disease vas noticed only in  Jaya. Panolil 1.5 kg/ha 
vas found to be superior to  EJLnosan and K itazin in  
reducing the d isease.

Sheath b lig h t in fec tion  vas low and was noticed 
only during the f i r s t  crop in  the v arie ty  Triveni.
Panolil vas as e ffec tiv e  as organophosphorus fungicides 
in  con tro lling  the d isease.

Stack burn disease appeared on both the v a rie tie s  
in  both the seasons. This disease was best controlled 
by higher concentrations of P an o lil.

Seed treatm ent and storage studies were condu
cted using tiie seeds co llected  from the f i r s t  crop season. 
Newer fungicides P anolil, Panoctlne and Panoram and 
Agallol were used as seed treatm ent fungicides- The 
e ffe c t of delayed drying and storage, on seed m icroflora 
and de te rio ra tio n  of v ia b ili ty  were also  studied by 
using the seeds treated  with d iffe ren t fungicides.

An increased number of fungal f lo ra  vas observed 
in  untreated seeds compared to  the trea ted  ones.
Generally the number of seeds associated with fungal 
f lo ra  increased an storage. For both r ic e  v a r ie tie s  
A&allol was found to  be the b est in  reducing association
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of fungal f lo ra  on seeds while when the storage 
Period was extended upto 32 weeks the h ighest con
centration  of newer chemicals were found to  be on 
par with A gallol.

When the seeds were sto red  fo r 16 weeks, the
influence of delayed drying on germination was 
pronounced only when the drying was delayed beyond 
6  days t h e n  the germination f e l l  below 80 p er cent. 
A f t e r  2b weeks of storage, the germination f e l l  below 
80 p e r  cent e v e n  when the drying was delayed fo r  three 
days. A j a l l d  was found to  be the best seed d resser, 
followed by the higher concentrations of newer fungi
cides. W hen t h e  storage was prolonged fo r  32 weeks, 
sa tis fa c to ry  germination was obtained only fo r the 
seeds dried immediately and p re trea ted  with Agallol 
and Panoram 1 g/kg and 1.5 gAg*


