NS
Res. Plant Dis. 15(2) : 94-100 (2009)

Prochloraz2} fludioxonil EE&|X|4

BIRA| . XS89 - SIS . AlSH.

EEA

Y3

A - H2M - o|MA
d YA FAnAES, Sy FEFAN, Py FHNY vlo] QAU A EAAE,
A E R, Ao Ek %

Research in Plant Disease

©The Korean Society of Plant Pathology {

=0 2|3t & F|Ci2[E Y|

. QEa . 0|28k

g el st S-RAVEF S

Control of Bakanae Disease of Rice by Seed Soaking into the Mixed Solution of
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These experiments were conducted to improve the effect of seed disinfection on rice seed severely infected
Bakanae disease by seed soaking inte mixed solution of prechloraz EC and fludioxoenil FS. We investigated
the effects of various concentrations of two fungicides mixed solution on spore germination and mycelial
growth of Fusarium fujikuroi, Mycelial growth was inhibited 100% at 10 pg/m/ of prochleraz and 33.3% at 80
pg/m/ of fludiexonil. Spore germination was inhibited 81.4% at 40 pg/m! of prochloraz. Interestingly, mixed
solution of 5 ug/m! or 10 pg/m! of each fungicide inhibitied 100% of mycelial growoth and 99.2% of spore ger-
mination, respectively. Severely infected rice seeds soaked into mixed solution composed of 125 pw/m/ of
prochloraz and 50 p/m! of fludioxonil showed 2.1% of disease symptoms compared te 20.4% of prochloraz
125 pl/m/, but higher concentrations of prochloraz decreased the seedling stand rate. When the seed soaking
time was longer and temperature was higher, control effect on Bakanae disease was improved, but seedling

stand was lower about 80% over 35°C.
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Table 1. Inhibition ratio of mycelial growth of Fusarium fujikuroi
by mixed solution of prochloraz and fludioxonil*

Inhibition ratio of mycelial growth (%)

Fludioxonil

(ug/ml) Prochroraz (ug/m/)

0.0 1.0 5.0 10.0

0.0 0.0 89.0 94.8 100.0
1.0 29.1 924 97.7 100.0
5.0 48.1 91.5 100.0 100.0
10.0 29.7 95.7 100.0 100.0
20.0 71.9 94.0 100.0 100.0
40.0 36.2 91.9 100.0 100.0
80.0 333 92.8 100.0 100.0

*Mycelial diameter of F. fijikuroi cf 106 was measured after incuba-
tion for 10 days at 28°C on PDA with or without fungicide.

Table 2. Inhibition ratio of spore germination of Fusarium
Jujikuroi by mixed solution of prochloraz and fludioxonil®

Inhibition ratio of spore germination (%)
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Table 3. Analyses of variance (ANOVA) of inhibition ratio of
spore germination and mycelial growth of Fusarium fujikuroi by
mixed solution of prochloraz and fludioxonil

Spore germination Mycelial growth

Source (%) (%)
df F-value® df F-value
Prochloraz 5 514.31" 6  674.63"
Fludioxonil 4 940.05" 6 59.61%
Prochloraz x fludioxonil 20 230347 36 28.66"
Error 60 98

** and ** represent significant effects at the P=0.05 and P=0.01 level
of probability, respectively, and ns represent not significant at the
P=0.05.

Table 4. Effects of the seed soaking by mixed solution of
prochloraz and fludioxonil on rice seed disinfection for control-
ling Bakanae disease

Fludioxonil Prochroraz (ug/m/) Diseased nursery plants (%)
(ug/m/) Fludioxonil
0.0 1.0 50 100 200 400 (ng/ml) Prochloraz (ug/m/)

0.0 00 775 801 779 8.4 8l4 125 250 500
0.5 816 907 947 926 970 948 0 1000ap*® 204aq 60ar 60ar
1.0 857 955 957 944 978 960 25 1000ap  39bq  38abq  32abgq
50 963 97.6 982 983 993 986 50 374bp  21bq  29abq  3.labgq

10.0 944 971 983 992 979 985 100 203cp  24bgq 15b g 08b g

*Spore germination of F fujikuroi cfl06 was investigated after
incubation for 18 hrs at 28°C.

*Means followed by the same letter within column (a) and row (p) are
not significantly different by Duncan's test at 5% level.
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Table 5. Comparison of the seedling stand rate by mixed solution
of prochloraz and fludioxonil on rice seed disinfection for control-

2= o5t W 7 WA 97

6), prochloraz®} fludioxonil®] 250+100 pg/m/ 23
84.2%, 500+50 pg/m& 500+100 pg/m/ =g 2kt 85.0%
9} 853%% YE&C] WolHTH(Table 5). o1 27E
U2 7ty AAEHE Foli YEE JFqFE F
A %oMA fludioxonil®] S FHAFET F U= F
A2 9 S 2.1% A7 97.9%), YEE 89.0%8]
prochloraz 125 pg/miS} fludioxonil 50 pg/mi= AR 4
UATH

Prochloraz®} fludioxonil &4 A7 2 x| w}
€ Jvey A 529 AR, ¥ A IALE A 2
7t ol s 7t o] Hojx e 30°CelA
48717k A A 96.7%% WA 7F7F 71 E9ktH(Table 7).
=€) prochloraz THAl X&) A% 30°C 48417 HA
AME 57.6%2 WA/HE Bl v E&3AL% A
9 15°Col A 24A17F, 48417 AAIANA 73.4%5 84, 6%§
7R BAH0R 22 UAEHE YERRIL %
AN 7] ApE 2 g3t w3t AR 2 Ei
QRN 3 A IA2=et A7k Fgho] Z+zh 5.98™

I 122272 129 FoAE el IA2ETE w1
AZko] AojALE Jvhe|y Aol Aag v F g
ol9] A5 AL TANE UK Table 8). Y& HAA|7H

—r ) Q, g =]
ling Bakanae disease of #TAQle]l &I=7} 35°CollA JA38] HolA 4?"] 7+ 3
Z] A O%E % 86.8%° A2 S9FI(Tabl
Seedling stand rate (%) 121 78.9%% #A ] el HlA ~ X (Table
Fludioxonil Prochl Py
(ng/mi) rochloraz (ig/m/) Table 7. Effects of seed soaking hours and temperatures of the
125 250 500 mixed solution of 3% fludioxonil and 25% prochloraz on rice
0 856b q* 894abpq 904a p 868agq seed disinfection for controlling Bakanae disease®
25 921ap 879b q 88.8a pq 885apq Soaking treatments Diseased Control  Seedling
50 894abp 89.0abpq 87.labpq 85.0agq Temperatures nursery plants®  value  stand rate
Hours ° (%) %) ()
100 874abpg 925a p 842b q 853agq ) ° © ¢
"Means followed by the same letter within column (a) and row (p) are 15 212¢ 734 9482
not significantly different by Duncan's test at 5% level. 20 12.6d 84.2 90.9 ab
24 25 6.1de 923 87.7 bc
Table 6. Analyses of variance (ANOVA) of F. fujikuroi infected 30 6.8 de 915 882 be
nursery plants and seedling stand rate in the nursery boxes as the 35 92de 88.5 81.7ed
concentration of mixed solution of prochloraz and fludioxonil 15 123d 846 89.8 abc
F-value® 20 10.5de 86.8 90.0 abc
Source df Diseased Seedling 48 25 9.2de 88.5 92.6 ab
nursery plants ~ stand 30 26¢ 96.7 88.0 be
— (%) (%1* 35 6.8 de 91.5 789¢
ochioraz 3 876.04 416 Prochloraz (30°C, 48 hrs)  33.8b 576 84.lcde
Fludioxonil 3 161.10 1.58™ Control 798 26.8 bed
y 8a - .
Prochloraz x fludioxonil 9 94.92" 317" oo
Error 32 *Seed disinfection was conducted by soaking rice seed in the mixed

** and ** represent significant effects at the P=0.05 and P=0.01 level

of probability, respectively, and ns represent not significant at the
P=0.05.

solution of prochloraz 125 ng/m/ and fludioxonil 50 pg/m/.

*Disease incidence was investigated 28 days after sowing.

‘Means followed by the same letter within column are not
significantly different by Duncan's test at 5% level.
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Table 8. Analyses of variance (ANOVA) of F. fujikuroi infected
nursery plants and seeling stand in the nursery boxes as the con-
centration of mixed solution of prochloraz and fludioxonil

F-value?
Source df Diseased Seedling
nursery plant stand
(%) (%)

Hour 1 598 0.53™
Temperature 4 12.22™ i4.35™
Hour x Temperature 4 2.76™ 2.19
Eirror 20

“ and ** represent significant effects at the P=0.05 and P=0.01 level
of probability, respectively, and ns represent not significant at the
P=0.05.

Fig. 1. Exterior (a, ¢) and embryo longitudinal section (b, d) of
hulled rice after soaking in toluidine blue solution. Hulled rice
were soaked in 0.03 % toluidine blue solution for 24 hrs at 20°C
(a, b) and 30°C (¢, d), respectively. Blue dyeing of toluidine blue
in the seed showed the absorbed water into the seed.
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