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Abstract

[ Objectives | The paper was to identify the characteristics and the potency of new fungicides to rice blast disease, and study their

preventive and therapeutic effects on the disease. [ Methods ] Six new and conventional fungicides with different mechanisms of action were se-

lected to compare their preventive and therapeutic effects on rice seedling blast in greenhouse. [ Results] The agents which showed to be highly

efficacious in blast prevention ( greater than 90% ) were 25% pyraclostrobin EC, 20% fenoxanil SC, 75% tricyclazole WP and 50% pro-
chloraz — manganese WP sprayed at the dosages of 112.5 — 150, 180 —360, 270 —450 and 450 —600 g/ha, respectively. The therapeutic effect
of new fungicides 25% pyraclostrobin EC and 50% prochloraz — manganese WP on rice blast were above 90% when the dosages were 90 — 150
and 360 —600 g/ha, respectively. The therapeutic effect of the conventional fungicide 40% isoprothiolane EC on rice blast was 69.04% when
the dosage was 480 g/ha, while those of other fungicides were worse. [ Conclusions ] Both 25% pyraclostrobin EC and 50% prochloraz — man-

ganese WP have good preventive and therapeutic effects on rice blast, which will provide a reference for the use of these fungicides in the field.
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1 Introduction

Rice is an important food crop in the world. Rice blast
(Magnaporthe oryzae) is a devastating disease of rice in the
world, seriously affecting the yield and quality of rice. Although
disease resistance breeding is the most economical and environ-
mentally friendly method for disease control, the complexity and
high variability of physiological races of M. oryza often leads to
the loss of variety resistance, thus restricting its widespread appli-

cation. A lot of practice has proved that single use of resistant va-
1-2]

rieties is not enough to control the occurrence of rice blast'

Chemical control is still an important prevention and control
means against rice blast. With the aggravation of rice blast, the ir-
rational use of chemical agents often leads to a decline in control
effect on rice blast. At present, chemical control against rice blast
mainly has the following problems. (i) For new fungicides with
different mechanisms of action, farmers often abuse them for lack
of understanding of their action mode and efficacy. (ii) There are
multiple " trade names" for the same fungicide due to different
manufacturers and dosage forms, and farmers are often confused in
application. (iii) Most chemical control tests against rice blast are

field efficacy tests, without laboratory toxicity tests or seedling
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ease mechanism.

tests, as well as detailed studies on the preventive and therapeutic
effects of fungicides, so farmers often use fungicides blindly. (iv)
Long-term use of single fungicide and random increase in drug
concentration and dosage have led to serious resistance problems of
many highly effective fungicides in some areas, such as isoprothio-
lane, kitazine, kasugamycin, tricyclazole, etc. [3-12]

In view of the increasing severity of rice blast and the promi-
nent problems of chemical control, we hold that it is necessary to
screen a batch of highly effective new preventive and therapeutic
fungicides and clarify their mechanisms of action and therapeutic
effects, so as to guide farmers to use fungicides scientifically and
delay the development of drug resistance. To this end, the author
carried out preliminary studies on the preventive and therapeutic
effects of six new and conventional fungicides with different mech-
anisms of action on rice blast, and explored the therapeutic effects
and characteristics of various new fungicides on rice blast, so as to

provide a reference for the use of these fungicides in the field.

2 Materials and methods
2.1 Materials The fungicides used in the test included 50%
prochloraz-manganese WP ( Bayer CropScience China Co. ,
Ltd. ), 75% tricyclazole WP ( Dow AgroSciences) , 20% fenoxa-
nil SC (Jiangsu Changqing Agrochemical Co. , Lid. ), 25% pyra-
clostrobin EC ( BASF), 20% trifloxystrobin -« tebuconazole SC
(Shenyang Kechuang Chemical Co. , Ltd. ), and 40% isoprothio-
lane EC (Zhongnong Zhushang Agricultural Products Co. , Lid. ).

The rice variety tested was Guangluai 4, a variety with high
susceptibility to rice blast, collected by the rice disease laboratory
of Plant Protection Research Institute, Guangdong Academy of Ag-
ricultural Sciences.

The strain was isolated from rice blast specimens in Xiangang,

Gaoyao City, Guangdong Province in 1998 by the rice disease la-
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boratory of Plant Protection Research Institute, Guangdong
Academy of Agricultural Sciences. The strain, No. 98-288, be-
longed to the physiological race B15.

2.2 Methods

door pot tests, with 16 treatments for each. The dosage of each

Both preventive and therapeutic tests were in-

treatment is shown in Table 1 and Table 2. Each treatment had 4
pots (replicates), 10 — 15 plant/pot, and those sprayed with tap
water was set as control. Fungicides were sprayed 24 h prior to
strain inoculation in preventive test, and were sprayed at 24 h post
strain inoculation in therapeutic test. Fungicides and strains were
sprayed by the larynx atomizer with compressor at a spraying vol-
ume of 900 L/ha. Black and white films were used for moisturiz-
ing, heat preservation and light shading treatment within 24 h after
spraying strains, and then pots were placed in the greenhouse for
moisturizing cultivation at 25 —28 °C until the rice seedlings were

diseased. The disease status was investigated at 10 d.

Table 1 Results of preventive test

Treatment Disease Control
index effect // %
25% Pyraclostrobin EC 150.00 g/ha 0.00 100.00 aA
25% Pyraclostrobin EC 112.50 g/ha 3.50 93.47 beB
25% Pyraclostrobin EC 90.00 g/ha 10.50 80.33 dC
75% Tricyclazole WP 450.00 g/ha 1.80 96.69 abcAB
75% Tricyclazole WP 337.50 g/ha 2.00 96.36 abcAB
75% Tricyclazole WP 270.00 g/ha 3.50 93.71 bcAB
20% Fenoxanil SC 360.00 g/ha 1.30 97.67 abAB
20% Fenoxanil SC 240.00 g/ha 1.50 97.27 abcAB
20% Fenoxanil SC 180.00 g/ha 1.80 96.80 abcAB
50% Prochloraz-manganese WP 600.00 g/ha 3.00 94.48 heAB
50% Prochloraz-manganese WP 450.00 g/ha 4.00 92.58 cB
50% Prochloraz-manganese WP 360.00 g/ha 11.00 79.43 dC
20% Trifloxystrobin - tebuconazole SC 180.00 g/ha 19.80 63.08 eD
20% Trifloxystrobin - tebuconazole SC 120.00 g/ha 26.80 50.24 fE
20% Trifloxystrobin - tebuconazole SC 90.00 g/ha 41.00 23.78 gF

Water (CK) 53.80

Note: Different lowercase and capital letters in the same column represent sig-
nificant difference and extremely significant difference at 0.05 and 0.01

levels; the same below.

The fungicides were sprayed at 21 d post sowing when rice
seedlings grew to 4 — 5 leaf stage, and then the strains were
sprayed the next day in preventive test. The results of preventive
treatment were investigated 10 d after spraying fungicides. The
strains were sprayed at 22 d post sowing in therapeutic test, and
then the fungicides were sprayed the next day. The results of ther-
apeutic treatment were investigated 10 d after spraying strains.
2.3 Survey methods
tigated in each replicate, and a total of 60 leaves were investigated

A total of 15 leaves were randomly inves-

in each treatment to investigate the disease index and calculate the
control effect. The grading criteria for disease survey referred to
the grading standards for seedling blast released by International
Rice Research Institute (IRRI); Grade O, the plant was healthy
without any symptoms; grade 1, there were only pinhead-sized

Table 2 Results of therapeutic test

Treatment D'isease ‘(;ontrol
index  effect//%
50% Prochloraz-manganese WP 600.00 g/ha 0.80  98.40 abA
50% Prochloraz-manganese WP 450.00 g/ha 1.50  96.99 abA
50% Prochloraz-manganese WP 360.00 g/ha 2.50  94.94 abA
40% Isoprothiolane EC 480.00 g/ha 15.00  69.04 cB
40% Isoprothiolane EC 360.00 g/ha 26.00 48.05 dC
40% Isoprothiolane EC 288.00 g/ha 32.30  33.42 €D
20% Fenoxanil SC 360.00 g/ha 40.80  37.08 eD
20% Fenoxanil SC 240.00 g/ha 47.50  17.18 gF
20% Fenoxanil SC 180.00 g/ha 30. 80 2.54 hG
25% Pyraclostrobin EC 150.00 g/ha 3.00 99.44 aA
25% Pyraclostrobin EC 112.50 g/ha 0.30  96.67 abA
25% Pyraclostrobin EC 90.00 g/ha 1.50 94.13 bA

20% Trifloxystrobin - tebuconazole SC 180.00 g/ha
20% Trifloxystrobin - tebuconazole SC 120.00 g/ha
20% Trifloxystrobin « tebuconazole SC 90.00 g/ha
Water (CK)

31.50  45.23 dC
26.80 35.12 eD
35.50 26.58 fE
49.30

brown spots on seedling leaves; grade 2, there were large brown
spots on seedling leaves; grade 3, there were round to oval gray
lesions with brown edges on seedling leaves, about 1 —2 mm in di-
ameter; grade 4, there were elliptical or narrowly fusiform lesions
confined between two veins, with an area less than 2% ; grade 5,
there were typical rice blast lesions and the affected leaf area was
2% —10% ; grade 6, there were typical rice blast lesions and the
affected leaf area was 11% —25% ; grade 7, there were typical
rice blast lesions and the affected leaf area was 26% - 50% ;
grade 8, there were typical rice blast lesions and the affected leaf
area was 51% —75% ; grade 9, there were typical rice blast le-
sions and the affected leaf area was greater than 75% . The calcu-
lated formulae are as follows:

Disease index = Y, ( Number of diseased leaves at each grade
x The value of the representative grade )/ ( Total number of sur-
veyed leaves x The value of the highest grade) x 100 (1)

Control effect = ( Disease index in control area — Disease in-
dex in treatment area)/Disease index in control area x 100% (2)

The control effects of different treatments were compared by
Duncan’s multiple ranger test (DMRT), and all data were pro-
cessed by Practical Statistical Analysis and Computer Processing

Platform (DPS).

3 Results and analysis

3.1 Preventive test against seedling blast As shown in Table 1,
new fungicides 25% pyraclostrobin EC and 50% prochloraz-man-
ganese WP, and conventional fungicides 20% fenoxanil SC and
75% tricyclazole WP had the best preventive effect against rice
blast, and the control effects were above 90% when the dosages
were 112.5 — 150, 450 - 600, 180 — 360 and 270 - 450 g/ha,
significantly higher than that of other fungicides.
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In conclusion, in the early stage or before the occurrence of

the disease, 25% pyraclostrobin EC, 20% fenoxanil SC, 75%
tricyclazole WP and 50% prochloraz-manganese WP could be used
alternately at the dosages of 112. 5, 180, 270 and 360 g/ha,
which could effectively prevent and control the disease.
3.2 Therapeutic test against seedling blast As shown in
Table 2, 25% pyraclostrobin EC and 50% prochloraz-manganese
WP had equivalent therapeutic effect on rice blast, and the control
effects were above 90% when the dosages were 90 — 150 and
360 —600 g/ha, significantly higher than that of other fungicides.
In this study, the control effect of 40% isoprothiolane EC, a tradi-
tional therapeutic fungicide, was only 69. 04% when the dosage
was 480 g/ha, and the effects of other fungicides were not ideal
either.

Therefore , 25% pyraclostrobin EC and 50% prochloraz-man-
ganese WP could be used alternately at the dosages of 360 and 90
g/ha to control rice blast, and 40% isoprothiolane EC could also
be applied, with a dosage more than 480 g/ha.

4 Conclusions and discussion

The results of preventive and therapeutic tests against rice
blast showed that 25% pyraclostrobin EC and 50% prochloraz-
manganese WP had better control effect; 75% tricyclazole WP
also had a high preventive effect, but 40% isoprothiolane EC had
poor preventive and therapeutic effect. Further experimental veri-
fication is needed to determine whether the decrease in efficacy is
due to the development of drug resistance. 20% Trifloxystrobin -
tebuconazole SC had poor preventive and therapeutic effects on
rice blast, which was inconsistent with the results reported by Lan
Jie et al. ' that the control effect of 20% trifloxystrobin + tebu-
conazole SC at the dosage of 100 g/ha was equivalent to that of
75% tricyclazole WP at the dosage of 200 g/ha, and needs to be
further tested.

20% Fenoxanil SC had good preventive effect against rice
blast, but had poor therapeutic effect. Therefore, the fungicide
should be applied before the onset of the disease in production.

The mechanism of action of new fungicides, pyraclostrobin
and prochloraz-manganese, is different from that of conventional
fungicides, tricyclazole and isoprothiolane. These new fungicides
can be used as alternating fungicides of tricyclazole and isoprothio-
lane, and used alternately in rice blast control. In addition, due
to the long-term use of some fungicides in production, M. oryza in
some areas have developed resistance to some fungicides” '
Therefore, it is suggested that local governments should formulate
rational fungicide rotation rules according to local conditions and

guide farmers to use fungicides scientifically, which is of great

significance in delaying the development of resistance to new
fungicides.

This efficacy test adopted the method of artificial inoculation
at seedling stage. On the one hand, more fungicides can be tested
in one test. On the other hand, the preventive and therapeutic
effects of fungicides can be evaluated more accurately, which has

an important reference value for rational application of fungicides.
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