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Control of Bacterial Leaf Blight of Rice - Assay of Chemicals”

IE. BaLARAMANY and C.K, SOUMIN| RAJAGOPALANY

An invitro study was conducted to findout the suitable and cffective fungicides
and oniibiotics to control the leal blight of rice caused by Xanthemonas oryzee. Twelve
fungicides and nineteen antibiotics with 50, 100, 200, 400, 500 and 1000 concentrations
were sprayed ihree times at 15 day interval, in the rice variety Karuna. The seedlings waere
sprayed 24 hours of chemical spray with heavy suspension of bactgria. Among the fungi-
cides marcuric chloride was, superiot in its inhibion ‘of bacterial growth followed by duter,
Similarly the sntibiotic tetracycline-Hel was found to record

highest inhibition zone followed by terramycin, ledermycin erythromycin and chlor-

kocide and wet cerssan.

amphenie, The porculture experiments with similar treatments have shown that ery-

thromycin was highly effective followed chleramphenicol, terramycin tetracycling-Hel,

edermycin celdion (T.F. 120) and duter.

Reqgarding fungicides., all the chemical used

were effeclive in reducing the leafblight disease intensity and increase the yield.

The Bacterial Leaf Blight (BLB)
of rice caused by Xanthomonas oryzae
(Uyeda and Ishiyama) Dowson has
assumed serious propertions in recent
years with the: introduction of high
vielding varieties. Several chemicals
“including antibiotics have been tested
and used for the control of the dise-
ase from time to time (Mizukami and
Wakimoto, 1969; Pandey 1970), and
under tropical conditions none has been
found satisfactory. The results of
screening of 12 fungicides and 19 anti-
biotics are presented in this papar.

Four porcelain cylinders of 10 mm
height and 7 mm diameter were placed
upon agar media in petridishes which
were already uniformly seeded with the

test organism. Three of the cylinders
were filled with1 ml each of lhree
different concentrations of the test
chemical and one cylinder was filled
with sterile water to serve as contral.
The petridishes were incubsted for 48
hours at 26°C. Then the diameter of
the zone of inhibition all reund th2
cylinder was recorded, The fungicides
and antibiotics screened were Benla'a
(Methyl 1-(butyl carbomyl)-2 benzimi-
dazole carbomate), Cuman (Zinc dime-
thyl dithiocarbomate), Dithane Z-78
(zinc ethylene bis dithio carbomatel
Duter (Tripenyl tin hydroxide). Fytolan
(Copper oxychlorida), Kocids (Cupric
hydroxida), wet ceresan (Methoxy ethyi
mercuric chiaride), Zineb (Zinc ethylsns
bis dithiocarbomate) Sulphacetamidsz.
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Sulphamicidine, Thiobentazol, Mercuric
chloride, Agrimycin-100, Agrimycin-
500, Aureofungin, Aurecomycin, Amphi-
cillin, Bla-S, chloramphenicol, Celdion
‘T.F. 130), Dicryticin, Erythromycin,
Furacin, Ledarmycin, Mycostatin, Peni-
cillin-G, Streptocycline, Streptomycin,
Tetracycline, Hel, Terramyein and Tyro-
thricin, The different concentrations
used were 50, 100, 200, 400, 500 and
1000 ppm.

The rice variety Karuna was used
for pot culture studies. Three hills were
planted in each pot (8" x 6") and after
one month of transplanting the chemi-
cale were sprayed at fortnightly inter-
vals, followed by bacterial suspension.
Each treatment was replicated thrice,
The chemicals included in the spray
were Aureomycin Chloramphenicol, Cel-
dion (T.F. 130), Erythromycin, Ledermy-
cin, Streptocycline, Tetracycline-Hcl,
Terramycin, Agrimycin-500 and Duter
besides wet ceresan and hot water
treatment. '

A total of three sprays was given
with a hand operated spraver at 16 days
interval. The seedlings were sprayed
after 24 hours of chemical spray with
heayy suspension of becteria and favo-
urable conditions were provided for
disease development. The intensity of
the disease was recorded 16 days after
the third spraying and the category
value was obtained as follows.

Disease = No. of leaves in group x
intensity | Highest group value
(category | Total Number of sample
value) leaves
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The yield of gralns per pot was also:
recorded and statistical interpretations
weare made.

(i) Assay of fungicides: The
efficacy of 12 fungicides was tested on
the growth of Xanthomonas oryzae and
the results are presented in Table'l.

TABLE |. Effect of funaicides on the growth
of Xanthomonas oryzae in vitr=

Diameter of inhibition zone

in mm.
Fungicides
500 1000 EED C.D.
ppm  ppm
Benlate 4.5 9,5%
Cuman 95 15.0
Dithane Z-78 11.0  14.0
Duter 185 220
Fytolan 3.5 B.5
Rocide 16.5 155 1.68 3.48
Wet Ceresan 14.0 20,0
Zineb 8.5 130
Sulphacetamide 10.5 12,5
Sulphamicidine 10,0 12,5
Thicbentazol B.5 1056
Mercuric Chioride 19.5 38,6

*% Significant at 19 level

* pMean of threa replication

Mercuric chloride was significantly
superior to all the other fungicides in
its inhibition on bacterial growth follow-
ed by duter, kocide and wet ceresan.
These three fungicides were on par and
significantly superior than other treat-
ments and recorded greatar_inhibitinn
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‘zone than Dithane Z-78, Cuman, Sul-
phacetamide, Zineb, Sulphamicidine,

FLATE 1. Assay of fungicides
1. Kocide
2. Duter
£ = Control (distiled water)
1 = &0 ppm~
2 = 100 ppm
32 = 200 ppm re
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and Thiobentazol. Benlate and Fytolan
were the least effective fungicides,

Except mercuric chloride, duter and
kocide, which were effective even at
lower concentrations, the other fungici-
des inhibited the bacterial growth
beyond 500 ppm. Hence only the
resuits of 500 and 1000 ppm concen-
trations were statistically analysed and
presented in Table |.

(ii) Assay of antibiotics : The
results presented in Table Il indicated
that tetrecycline-Hec! was significantly
superior and recorded the highest inhi-
bition zone, followed by terramycin,
ledermyein, erythromycin and chloram-
phenicol, which were on par (Plate 2).
Streptocyeline and aureomyein were on
par and recorded significantly greater
inhibition zone than the other antibio_

THBLE 1. Effect of antibiotics on the arowth of Xsnthomonas orvzae in vitro
Diameter of inhibition zone in mm

Antibiogics - ————— - -
B0 . 100 200 400 00 1000 SED C.D.
ppm fram ppm ppm ppm pRpm

Auraotungin 85 11.0 14.0 21.0 25.0 29.0%

Chlorampnonicol 11.0 17.0 18.0 21.5 26,0 306

Erythromycin 8.5 4.0 17.5 25.0 .26.5 33.5

Ledermycin 85 1268 165 256 285 336

Stieptocychine 7.0 16.0 15.0 23.0 26.0 33.5

Tetracyclina- Hel 11.5 18.0 210 26.5 25,0 34.0

Tertamycin a5 15 180 275 30.0 345

Aarimycins 160 n.o 8.5 10.0 0.5 11.5 13.0 0.63 1.26

Agrimyein-590 0.0 20 115 325 145 165 :

Aureotunon 0.n 0.0 5.0 10.5 12.5 16.5

Mvcostalin 0.0 [YRN] 0.0 4.5 12.0 13.B6

Penicillin ' 0.0 0.0 0.0 485 1.5 140

Bla-S 0 0.0 0.0 0.0 B.O 11.5

Furacin .0 0.0 0.0 0.0 6.0 g.5

Tyrothricin 0.0 .0 0.0 0.0 0.0 10.5

e Bignilicant @t 1%, lovel
® thean of three replicalions
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tics (Plate2). Furacin was the least effec-
tive against X. oryzae. The antibiotics
streptomycin sulphate, amphiciiin, dic-
ryticin and celdion (T.F. 130) comple-
tely failed to inhibit the growth snd
hence were not included in the statisti-
cel analysis.

Higher the concentration greater
the efficacy of the chemical in inhibit-
ing the bacterial growth. The maximum
inhibition zone was recorded at 1000
ppm with every antibiotic.

(ili) Pot culture experiment:
The chemicals which were very
effective in /n vitro studies were
"used in pot culture study and the dise-
ase intensity and yield was recorded
and presented in Table ill, From the
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PTATE 2. Assay of Antibiotics

2 = 100 ppm;
6 = 600 ppm.

- C = Control; 1t = 50 ppm;
4 = 400 ppm; 5 = 500 ppm;
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TABLE 111, Effect of various chemicals on the
disease intensity and grain yield

vt f Discase Grain
* Chemicals intensity yield per
{Category pot in
value) gm,
Autaomycin 9.86 9.42%
Celdion (T.F,-130) 478 10.00
Chloramphenico! 2.86 9.39
Erythromycin 1.58 10.31
Ledermycin 4.50 9.64
Streptocycline 10.83 7.70
Tetracycline-Hel 4.45 1112
-Tenamycin 3.3 13.00
Agrimycin-500 '8.00 9.95
Duter 4.83 7.83
Wet Ceresan 24.67 2.65
Hot wsater treatment 31.00 1.33
Control 34.83 92
SE.D. 2.85 2.54
C.D. /" 5.88 5.25

* Mean of three replications
*% Significan? at 1%, leve!
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results, it was infered that erythromycin
was highly effective followed by chio-
ramphenicol, terramycin, tetracycline-
Hel, ledermycin, celdion (T.F. 130) and
duter which were all on par. in ganeral,
all the chemicals were effective in red-
ucing the disease intensity and increase
in yield.  Wet ceresan and hot water
treatment (54-55°C. for 20 minutes)
were least effective and recorded maxi-
mum disease intensity and less yield
(Fig. 1).

The antibiotics ampicilin® celdicn
(T.F. 130), dicryticin and streptomycin
sulphate did nct inhibit the X. oryise
in culture even a2t 1000 ppm. Tetracy-
cline-Hel was highly inhibitory and sig-
nificantly superior in inhibiting the
bacteria followed by terramycin (ede-
mycin, erythromycinand chiorampheni-
col. Streptocycline and aureomycin
also showed considerable inhibitasy
efiect on the bacterium. The oth3
antibiotics were moderately inhibitory
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and iurancin was found 1o be the least
eflective.

Species of Xantliomonas have been
reprorted to be inhibited by streptomy-
cin, tetracycline, oxytetracycline, aureo-
mycin and chloramphenicol (Thiruma-
bachar et &/., 19566; Padhya era/.,1963).
Antibacterial activity of streptomycin
and chlorotetraycline-Hel has been re-
ported against a number of bacterial
plant pathogens both /n vitro and /n
vive {Morgan and Goodman, 1955;
Thirumaiachar er 2/., 1956).

Streptocycline has been reported
to be highly inhibitory against X.oryzse
(Chakravarthi and Rangarajan, 1968:
Desaj er 5/., 1967; Devadath and Pad-
manabhan, 1970; Fukunaga (1967) re-
ported that Chloramphenicol and strep-
tomycin were effective against X.
oryzae. According to Mizukami and
Veakimoto (1969) chloramphenical is a
powerful inhibitor of protein synthesis
of the bacterium, X.oryzae,

None of the isolates tested were
found to be inhibited by streptomycin
sulphate even at 1000 ppm. This is
contrary to the observation of Thiruma-
lachar er a/. (1956) and Fukunaga
(1967) who reported that streptomycin
was effective against X. oryzae. Waki-
moto (1967) observed streptomycin
yesistant isolates of X.oryzae in nature,
The non-inhibition of all isolates by
streptomycin may be due to the fact
that all isolates may be streptomycin
vesistant type.

In the pot culture studies, erv-
thromvein followed by chloramphenicol,
terramycin, tetracycline hydrochloride
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ledermycin, celdion * (T.F. 130) “and
duter were found to give better cofi:’
rol of the disease in comparison with
other treatments, Agrimycin-500 also
gave appreciable controi of the ‘diseass
and was on par with duter. - Wakimoto
(1962) indicaled that among many
antibiotics which have been  proved.
effective in laboratory hﬁsts. very few
are effective when applied to plant. The:
rosults of the present study also corre-
borate these eerlier observations. Jain
and Ranga Reddy (1966) reported s
limited check with antibiotic sprays on
the secondary finféction of the: bacte-
rium, Ram Nayak Singh (1 EEB}nb't.ain-
ed maximum vyield by  spraying with
streptocycline and agrimycin-17.

The chemicals which were found
to be effective in the control of the
disease intensity, recorded correspon-
ding higher yields except chiorampheni-
col and duter, in which there was nc
corresponding increase in yield .théugh
found to be effective in reducing the
disease intensity.

The senior author wishes to express
his sinecre gratitude to Dr K.Ramakrigh-
nan formerly Dean, A.C, & R.l. Coimba-
tore, and Dean, U.A.S., Bangalore for
his valuable advice and guidance. He
is thankful to the University of Madras
for.according permission to publish the
thesis submitted for the award of M.Sc,
(Ag.) degree in Plant Pathology. Thanks
aredue to I.C.A.R. for the award of
Junior fellowship during the tenure of

‘which the present investigations were
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