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CONTROL OF RICE BLAST BY TRICYCLAZOLE

SAAD ABDULLAH and SUPAAD MOHD. AMIN*

K eyw ords : Piricu laia ory zae, chemical control.

RINGKASAN

Dua jenis racun kulat, Hinosan dan FujilG yang telah disyorkan, masing-masing masih iagi

berkesan untuk mengawal karah daun dan karah tangkai. Walaubagaimana pun, satu lagi racun kulat

baru, Tricyclazole, apabila diuji, didapati setanding atau mungkin lebih berkesan dari racun-racun yang

disyorkan untuk mengawal karah daun dan tangkai.

Dua semboran racun Tricyclazole pada kadar 0.05 peratus bahan aktif diberi, pertama kali pada pe-

ringkat awal serangan penyakit diikuti kali kedua 3 hari kemudiannya mengawal karah daun di petak-

petak semaian.

Racun ini juga didapati berkesan mengawal karah daun apabila digaulkan dengan tanah di tapak

semaian. Pada kadar 9 litre 0.05 peratus bahan aktif digaul dengan 20 litre tanah, ia didapati berkesan

sehingga 21 hari selepas menabur.

Karah tangkai juga dapat dikawal oleh racun kulat ini. Apabila disembur pada kadar yang sama di

peringkat bunting besar pokok-pokok padi, kesannya sama dengan Fuji-1G yang digunakan pada kadar 1

kg bahan aktif sehektar. Hasil melebihi 30 peratus didapati dengan menggunakan racun-racun ini.

INTRODUCTION

Rice blast, caused by Piricularia oryzae
Cav., is the most important disease in
Malaysia. Its major forms of occurrence are
as foliar and panicle blast. Several varieties
like Mahsuri, Iaya, Anak Dara, Mat Candu

and Bogor have been observed to be severely
affected by rice blast (Ho, 1977; CslN, 1975;
ANoN, 1978). The use of resistant varieties
undoubtedly is the most economical method
to control blast, but fungicides are needed for
immediate control, particularly in disease
prone areas and in dealing with epidemic
situations.

Several fungicides, for example Fuji-1G
(D iisop ropyl 1, 3 - dithiolan - 2 - ylidane - mal o-
nate), Phosvel (0-(2,5-Dichloro-4 bromo-
phenyl)0-methyl) and Hinosan (Ethyldi-

phenyl  d i th iosphosphate)  are ef fect ive

against foliar and panicle black (CHIN, 1975)

and they are currently used in this country. A

new fungicide, Tricyclazole (5-methyl-1,2,4'
triazole (3,4-b) benzothiazole), was reported
to be effective against blast in the United
States and Taiwan (Fnoyo et. al., 1976;
Tsat, 1977). This paper reports on the results
of trials conducted from 1978 to 1979 at
Bumbong Lima.

MATERIALS AND METHODS

A. Control of Foliar Blast in Seedlings

l. Plant culfure and treatment combina-
tions

(a) Foliar spray: ln this experiment, the
seedlings were raised on an upland
nursery. The nursery area \\ 'as given a
basal dressing of NPK fertilizers at the
rate of 135:43:35 kg/ha. Each test plot,
45 X 45 cm in area, was surrounded by a
15-cm wide bombardnrent row. The test
plots as well as the bombardrnent rows
were sown with Mahsuri seeds. Each test
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(b)

plot was broadcasted with 50 gms of pre-
germinated seeds a week after sowing of
the bombardment rows.

Three fungicides, Tricyclazole at 0.05,
0.10 and A.20To a.i., Hinosan and
Phosvel  each at  0.05% &. i . ,  were
evaluated. Non-treated plots acted as
control. The seedlings were sprayed twice
with a 1.2S-litre sprayer applying 200 ml
per plot, at 7 and 10 days after sowing
(DAS).

Soil treatment: The soil treatment expe-
riment was conducted on soil (Kundor
series) in 60 X 26 X 73 cm trays. The
fertilizer rate used and the procedure for
inoculation were similar as that in the
foliar spray experiment. The fungicides
tested were Tricyclazole, Hinosan and
Phosvel, each at 0.05, 0.10 and 0.20To
a.i. Nine litres of each fungicide concen-
tration were separately mixed with 20 I of
soil in each tray. Non-treated soil acted
as control. Each treatment was repli-
cated three times.

Inoculation and assessment

The bombardment rows were inoculated
10 DAS with blast-infected leaves col-
lected from blast nursery screening
cages. The seedlings in the test plots were
left to natural infection by spores of P.
oryzae from the infected bombardment
rows.

Assessments for diSease severity were
done at 14 and 21 DAS. In both the foliar
spray and the soil treatment experi-
ments, twenty plants were randomly

selected for recording by visual estima-
tion of the area of leaf infected in accor-

dance with the standard method used
(os,1972).

B. Conholof panicleblast

Plant culture and treatment combina'
tions

In the assessment of fungicides against
panicle blast, Iaya, a Panicle blast

susceptible variety was used. Seedlings at

21 days after sowing (DAS) were trans-
planted at 25 X 25 cm spacing in 5 X 5
m plots. Fertilizers at the rate of

135:45:30 kg/ haN:P: K were apPlied.

In the first trial, conducted in the main-
season ol 1978/79, Fuji-lG at I kg
a.\./ha, Phosvel at 0.10% and Tricycla-
zole at 0.05 and 0.10% a.i. were tested.
Fuji-1G and Tricyclazole were applied at
83 DAS (i.e. before heading) while
Phosvel was sprayed at 99 DAS (i.e.

100% heading). The plots treated with
sterile water acted as control. There were
4 replications in this trial.

In the second trial, conducted in the off-
season ol 1979, the time of application of
the two fungicides viz. Fuji-1G at 1 kg
a.i./ha and Tricyclazole at 0.05 and
0.10% a.i. was compared. These fungi-
cides were applied at 83, 88 and 93 DAS.
Control plots were treated with sterile
water. In this trial, there was 12 treat-
ment combinations, each combination
replicated four times.

2. Inoculation and assessment of panicle
blast

The panicles were inoculated by spraying
spore suspension of P. oryzae (5 X 104
spores/ml) till run-off at 95 DAS. Twen-
ty hills per plot were randomly selected at
dough ripe stage for the assessment of
panicle blast severity. Grain yields were
taken from 49 hill and 10 hill samples, at
the centre of every plot, for the first and
second trials, respectively.

RESULTS

Seedling blast

Foliar spray
Results as shown in Figure 1 indicated
that Hinosan and Phosvel could not limit
the speed of infection during the span of

1 week when compared to Tricyclazole.
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However, all fungicides tested were effec-
tive (P < 0.01) against foliar blast. Tri-
cyclazole, even at 0.05% a.i., was found
to be more effective than Hinosan and
Phosvel (Table 1). At 0.lTo and 0.2T0

a.i., Tricyclazole gave significantly better
control than that at 0.05% a.i. However,
there was no significant difference bet-
ween the two higher concentrations
tested.
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Figure 1. Foliar blast development on seedlings treated with 3 fungicides.

TABLE 1. THE EFFECT OF FOLIAR SPRAYING OF 3 FUNGICIDES ON
SEVERITY OF THE DISEASE

0.05Y0 a'L

To leaf area covered bv blast

Fungicides % a. i .  used /T."rt Actual

Hinosan

Phosvel

Tricyclazole

Tricyclazole

Tricyclazole

Control (Water)

LSD 5%

0.05
0.05
0.0s
0.10
0.20

1 .9
3 . 2
1 . 0
0 .7
0 .6

10.0
0.38

4 .2
t2.4
1 .0
0.5
0.4

100.0
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(b) JorT treatment

All fungicides tested were significantly
effective (P < 0.01) in preventing infec-
tion of seedlings by foliar blast (Table 2).
At both rates, 0.05 and 0.10% a.i.,
Tricyclazole performed better than
Phosvel, but there was no significant dif-
f  erence between Tr icyc lazole and
Hinosan.

Panicle blast

Trial I

Assessment for panicle blast infection
was done at dough ripe stage and the
results are as shown in Table 3. All
fungicides tested gave good control
(P < 0.01) against panicle blast. Bet-
ween them significant differences could

(a )

TABLE 2. THE EFFECT OF SOIL TREATMENT WITH 3 FUNGICIDES ON
SEVERITY OF THE DISEASE

Fungicides 7o a.i. used V Trans

Yo leal area covered bv blast

Actual

Hinosan

Hinosan

Hinosan

Phosvel

Phosvel

Phosvel

Tricyclazole

Tricyclazole

Tricyclazole

Control

LSD 5%

0.0s
0 ,10
0.20

0.05
0.10
0.20

0.05
0.10
0.20

Sterile water

1 .6
1 . 1
1 .9

3 .8
2 .2
1 .0

1 .0
0 .7
0.3

9 .2
r .43

1 .4
1 . 3
3 .7

14.6
4.6
7.0

1 . 1
0.5
0 .1

84.3

TABLE 3. EFFECT OF FUJI-IG, PHOSVEL AND TRICYCLAZOLE AGAINST
INFECTION OF PANICLE BLAST ON JAYA VARIETY

(MAIN.SEASON 1978/79)

Mean 7o of
panicle infected

Fungicides

Concentration

aPPlied
(% a. i . )  V Trans

Actual Mean gr4in wt.
(To) from 49 hills (g)

Fuj i -1G 12%

Phosvel 29.4% EC
Tricyclazole 75% WP

Tricyclazole 75% WP

Control (Water)

LSD 5%

1 kg ailha

0.10

0.05

0.10

15.99

21.55

1 1 . 1 6

5.08

40.87

t 7 . 1 7 2

8.59

15.36

4.40

0.87

44.07

1457.66

1538.85

1470.59

162r.99

1285.58

NS

NS : Not signilicant
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(b)

not be established. Tricyclazole perform-
ed bet ter  at  0.10% than at  0.01% a. i .

The results on grain yields showed that
the mean yield of control plot was lower
than those treated with the fungicides.
However, there was no real difference
between the control and the treated
plots.

Trial II
The results of this trial indicated that all
the plots treated with fungicides were less
affected (P < 0.01) by panicle blast than
the control plot (Table 4). Tricyclazole
gave better control than Fuji-1G. Bet-
ween rates of Tricyclazole used (0.05%

and 0.10% a.i.). the diference was not
significant though the effect at 0.10%
was better than that of 0.05% a.i. (Table

4\ .

Analysis of the results did not establish
any difference between the times of
fungicide application. Besides, there was
also no significant difference in the inter-
action between fungicide and time of ap-
plication.

When two hills were randomly selected
from each plot to record the period bet-
ween inoculation and the appearance of
visible symptom of panicle blast i.e. the
incubation period oI P. oryzae in the
host, it was found that the fungus took
longer time to incubate on chemically
treated plants. The incubation period
(Table 5) was longer in plots treated with
Tricyclazole, and its incubation period at
0.ITo a.i. was longer than that at 0.05%
a.i., though not significantly.

The yields of plots treated with fungi-
cides was found to be significantly higher
than that of the control plots (Table 6).

TABLE 5. EFFECT OF TWO FUNGICIDES ON THE INCUBATION PERIOD
(DAYS) OF P. ORYZAE

Fungicides

Tricyclazole

0.05% a. i . 0 .10% a . i .

Fuji-1G

1 kg a. i . /ha

Water LSD 5%

Days 8.44 9.44 8.33 6.44 t.926

TABLE 6. EFFECT OF
AND FUJI.IG

DIFFERENT TIMES OF APPLICATION
ON THE YIELD OF PANICLE BLAST

JAYA VARIETY (OFF-SEASON 1979)

OF TRICYCLAZOLE
INFECTED

Treatment

Yield of 10 hill (g)
at time of application

83 DAS 88 DAS 93 DAS

% of yield
Mean increase
yield over control
(g) plot

Tricyclazole 0.O5% a.i.

Tricyclazole 0.10% a.i.

Fuji-lG l kg aJ./ha

Control

Mean

LSD 5%

181.53

2r0.40
202.90
139.50
183.58

r99.40
23t .37
203.83
155.53
197.53

NS

t94.07

190.53

172.03

142.97

174.90

191.67
2r0.77
t92.92
146.00

39.22

3t.28
44.36
32.t4
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The percentage yield increases over the
control  were 44.4,32.1and 31.3 for Tr i-
cyclazole at 0.lTo a.i., Fuji-lG at I kg
a.i./ha and Tricyclazole at 0.05% a.i.,
respctively. However, between plots
treated with the fungicides, the diffe-
rences in yields were not significant.

DISCUSSION

In this sfudy, attempts were made to
compare the performance of a new fungicide,
Tricyclazole, with two standard materials
commonly used to control rice blast. Results
obtained showed that, with two sprayings,
one at 7 and another at 10 DAS, Tricyclazole
at 0.05% a.i. was better than Hinosan and
Phosvel in reducing infection. At this level,
Tricyclazole reduced infection by a further
370 compared to Hinosan and a further 11%
compared to Phosvel.

Nursery blast infection can either be pro-
tected by spraying suitable fungicides im-
mediately when initial blast symptoms are
observed on the rice seedlings or as a soil
treatment. Rice seedlings raised on soils
treated with 9 litres of 0.05% a.i. concentra-
tion of either Tricyclazole or Hinosan in 20
litres of soil were also found better protected
from foliar infection. The results show that
Tricyclazole could remain effective until the
rice nurseries were over 21 DAS or had reach-
ed transplanting stage, indicating that it has
a systemic effect as well as longer residual ef-
fect in soils.

In controll ing blast infection on
panicles, both the type of fungicide and time
of application are important. Tricyclazole
either at 0.05 or 0.10% a.i. was found to be

as effective as Fuji-1G at 1 kg a.i./ha applied
at full booting stage in the main season trial.
However, in the second trial conducted in the
off-season, Tricyclazole was found to be more
effective than Fuji-lG, though there were no
differences between times of application of
the two fungicides. This discrepancy is pre-
sumably due to differences in weather condi-
tions between the two seasons. Further work
with FujilG at the recommended rate of 2 kg
a.i./ha applied at 2 wks before init ial
heading is indicated. However, plots treated
with either Tricyclazole or Fuji-1G gave more
yield than the control. The yield increase in
both fungicides was more than 3070.

Mature plants treated with either Tricyc-
lazole or Fuji-1G had less incidence of pani-
cle blast infection than the untreated plants.
This low incidence may be attributed to
delayed development of the panicle blast
symptoms and is probably due to chemical
inhibition on the activity of. P. oryzae in the
host. Detailed studies showed that P. oryzae
had longer incubation periods in plants
treated with the fungicides, vi2.9.4,8.4 and
8.3 days after inoculation when the plants
were treated with Tricyclazole at 0. 10% and
0.05% a. i .  and Fuj i - lG at  1 kg a. i . /ha
respectively.
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SUMMARY
The two fungicides, Hinosan and Fuji-1G, which are currently the standard chemicals recommended

are still effective in controlling foliar blast and panicle blast respectively. However, a new chemical,
Tricyclazole, when tested were lound equally as good and if not better than the standard chemicals in con-
trolling both the loliar and panicle blast.

Two spray applications of Tricyclazole at 0.05% a.i., one on first appearance o{ the disease followed
with another three days later could control the foliar blast in the rice nurseries. Another advantage is that
this fungicide was also found effective when applied as a soil treatment in the nurseries. At a rate of 9 litres
of 0.05% a.i. concentration per 20 litres of soil, it could remain effective as long as over 21 DAS.

Panicle blast could also be effectively controlled by this fungicide. When applied at 0.05% a.i. at full
booting stage, its effectiveness was similar as Fuji-lG applied at 1 kg a.i./ha. Both these fungicides gave an
increase in yield of about 30%.
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