J. Korean Agric. Chem. Soc.
353183 A 31(3), 226—233(1988)

KB WERBIRR A KESEM BAS FTAEMEO RASt PR

R % 71-¢ & W
BN IREEE BREPEN

Development Feasibility of Water-Floating Fungicide
Formulation for the Control of Sheath Blight
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Abstract

Some physico-chemical properties and biological activities of new fungicide formulations
were tested to investigate a feasibility of water-floating formulation development for sheath
blight control in rice. Pencycuron[1-(4-chlorobenzyl)-1-cyclopentyl-3-phenylurea] and
flutolanil(a, &, a-trifluoro-3’-isopropoxy-O-toluanilide) were chosen as toxicants for the
formulations. Vegetable oil and surface active agents were used as a floating agent and
spreader, respectively.

All the formulations tested showed an excellent spreadability on the water having over
35cm?/mg and were chemically stable, which the degradation rates of active ingredients
were less than 10% after 12 weeks of storage at 50°C. Most of the applied test formulation
of pencycuron was retained within 0.5cm of the surface paddy water, while that of flutol-
anil was vertically dispersed in the water. Inhibition activity of the tested pencycuron
formulation on the sclerotia germination of the pathogen in paddy water was maintained
over 30 days after the formulation treatment. Control effect of 4% pencycuron water-float-
ing formulated with surface active agent of hydro-lipophyllic balance 4.3 on the disease in
rice was equal to the reference fungicide(pencycuron 25%WP) when the former was treated
one day before the transplantation of rice seedlings. Overflowing the submerged paddy water

after the formulation treatment resulted in a deterious effect on the disease control.

2 57 27EH Y FRS BEERe] EX

KB

BB o) WENE -BEERF - 1 RN

KERsgel Slo] Fo3 3hmEY kel fukh
e 2L, og@ 2ANA T o] Lol K
224 EROKEM TS wprel A Wik &
A2 Y49 MAK ERE B, EHET
2 BRY AH2EE 30°C ool 96% o4

19884 49 209 e
Corresponding Author: B.Y. Oh

W — B R — 2 KRB~ KTHEE @k
=L B B -mEER(LAEERD] 29
BR)-ERT, ERYR-ERET -85 &%
2E Az gi+.»

A< FudgEe Ed 2o gl 4F 2
st Aol WEE  BREHE R BEERY
S 4Aste] A 2 2710 =9 5], &5
BeEe FF3AF H JlAcldd A FAAEN =

— 226 —



St

7 oKES BURERBARA KEREES BB

— 227 —

B =T XM AF0) A3 KTHER Lol
3 e 2gEr FAFEEA BEERE 4
ovtrl A &2Ae] "Hrh. HZE feriztd §lo]
A 3 FEHEHRERS 2w 19864 1,650
Thae] 23ted 19801] =jw] 2d) oj 4oz Frh3t
% ¢ F A”
AHY BIREH EA =
cin, pencycuron, mepronil, flutolanil %o W,
B 2 AKREE Ao FE FEHA 2
o WA eE Ak A FEH YT HUERE
Bl WREAMESRGI Y a) et #ERE T
HREA BEIA)IL Fob A7 AN S5 FAE
?Jrf‘— vz ot WA E dAsHE 4
T FRE 24t TEgad 2l Hu g
b AR EEE e A KEe B LR B
ol fafgel Habsbe] B3] Ao EE KE
o Atz RBiid Bz WA e
o A2 BB OKEEEEDS Adsts] 93
o 2 AYE AAstg .

neoasozine, validamy-

M W

HEFH
BREBE FRSZAE SR A3 4%

Eel B2 APESHA KEA Y Btk
ZAAANZ S5t E) Aa §H =7t L pen-

cycuron [1-(4-chlorobenzyl)-1-cyclopentyl-3-ph-
enylurea) JFE|(F &4 ¥ 3 : 91.0%) 7 {lutolanil

(a, a, o—trifluoro-3’-isopropoxy-0-toluanilide) J§
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Table 1. Formulation recipes of tested water-floating formulations
Combination in % as wt. ba31s
Material Pencycuron WEE#¥ Flutolanil WEFF
I I I I
Pencycuron 4.2 4.2 — —
Flutolanil — — 4.2 4.2
Floating agent 50.0 50.0 50.0 50.0
Surface active agent*
HLE 4.3 5.0 — 5.0 —
HLB 10.0 — 5.0 — 5.0
Solvent Rest Rest Rest Rest

* HLB: Hydro-Lipophyllic Balance
% WFF: Water-floating formulation
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Table 2. Parameters of instrumental analysis for pencyucron and flutolanil
Parameter Pencycuron Flutolanil
Instrument HPLC, Spectra-Physics 8100 GLC, Hitachi 263-70
Column Spherisorb 10 ODS(4. 6mmiID X 25cm) Borosilicate glass(3mmlID X 2m)
packed with 3% OV-17 on
Chromosorb W HP(100/120mesh)
Carrier 50% CH,CN/H,0 N,
Flow rate 1ml/min 20ml/min
Detector UV (254nm) FID
Temperature
Injector Ambient 210°C
Column Ambient 190°C
Detector Ambient 220°C
BRRTENE BUBNL SMGHt

% REME 25mle screw-capped test tubeo]
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cm?, ERBIE I 80cm?, flutolanil &G 1 113
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Table 4,

treated with test formulations

Table 3. Spreadability of test formulations on
the surface of water

Spreaded area

Test formulation on water surface

o (cm?/2mg)
Pencycuron 49 WFF*-1 153
Pencycuron 4% WEEF*-T] 80
Flutolanil 4% WFF-T1 113
Flutolanil 4% WFF-TI 70

* WFF: Water-floating formulation
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Distribution of active ingredients in different depth of paddy water from the surface

Concentration(ppm) of A.L in water depth from the surface

Test formulaiton

0.5cm lem 2cm
Pencycuron 4% WEF-T* 16.27 0.13 0.17
Pencycuron 4% WFE-T] 10.59 0.26 0.27
Flutolanil 49, WFF-T 1.42 0.50 0.50
Flutolanil 49 WFF-TI 1.87 0.51 0.51

* WFF: Water-floating formulation
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Table 5.
accelerated condition*

Changes of active ingredient contents in test formulations during storage under

Content(%) of A.l. after the given weeks of storage

Test formulaiton

0 2 4 8 12

Pencycuron 49 WFF- [ ** 4.26 4.24 4.21 4.18 4.11 4.02
Pencycuron 4% WFF-1I 4.29 4.26 4.24 4.21 4.09 3.96
Flutolanil 4% WFF- 1 4.27 4.22 4.21 4.18 4.07 3.84
4.15 4.10 4.08 3.95

Flutolanil 4% WFF-I 4.27 4.22

* Samples were stored at 50°42°C
** WFF: Water-floating formulaiton

Table 6.

Changes of active ingredients in test formulaitons irrediated with UV light*

Content(%) of A.L after given hr under UV light

Test formulaiton

0 3 6 24 48
Pencycuron 49 WEFF- [ ** 4.26 4.19 4.18 4.13 3.96
Pencycuron 4% WFF-1] 4.26 4.17 4.18 4.16 3.89
Flutolanil 4% WEFF-1 4.27 4.23 4.12 4.05 4.00
Flutolanil 4% WFF-T] 4.26 4.24 4.22 4.14 4.08

* UV light source was 254nm of xenon lamp
** WFF: Water-floating formulaiton
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Table 7.

Effect of pencycuron test formulations treated on the surface of water on the

sclerotia germination of sheath blight

Germination rate(%) of sclerotia after given days

Test formulation

1 3 5 7 15 30
Pencycuron 4% WFF- 1 0 0 0 0 5 5
Pencycuron 4% WEFEF-TT 0 0 5 0 0 10
Untreated 65 60 30 25 35 35 25

* WFF: Water-floating formulaton

Table 8.

Effect of test formulations treated at different days after transplantation of rice
seedlings on disease severity of sheath blight

Disease severity(%) by application time

Formulation

Infected stem*

Disease occurrence**

_1pA%t SDAT 1DAT 21DAT

—1DAT 5DAT 14DAT 21DAT

Pencycuron 4% WEF- T ##* 16.0  47.9  64.8  71.7 4.66  9.44 12.30 11.27
Pencycuron 4% WFF-TI 27.0  38.9 75.1 79.8 5.92 858 19.52 21.67
Flutolanil 4% WEFF-1 20,1 32,2  48.9  69.1 8.29 16.54 29.88 16.28
Flutolanil 4% WFF-]I 34.0 38.6 78.5 8L.2 5.53 10.27 24.65 12.78
Reference fungicide®ikx 15.5 4.1
Untreated 91.1 32.4

* Infected stem was counted 58 days after transplantation
** Disease occurrence was observed 182 days after transplantation

*** DAT: Days after transplanation
ik WEFF: Water-floating formulation

*¥kx* Pencycuron 25% WP was sprayed 45 days after transplantation at the dose of 20g a.i./10a
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Table 9.

Effect of overflowing the submerged water at different days after formulation

application on disease severity by sheath blight

Disease severity(%) by overflowing the submerged water at

Formulation Infected stem* Disease occurrence®*

None 2DAT*¥* 5DAT None 2DAT 5DAT
Pencycuron 4% WEFF- ] ¥t 3.8 54.6 76.4 5.0 24.9 10.5
Pencycuron 49 WFF-]I 11.3 28.6 66.4 12.4 18.7 14.3
Flutolanil 4% WFF-] 13.6 20.6 61.9 7.6 11.0 15.0
Flutolanil 4% WFF-II 11.1 18.2 68.8 13.6 16.2 10.1
Reference fungicide****x* 6.2 12.5 9.0 8.4 2.8 6.5
Untreated 72.9 65.6 65.9 20.1 24.6 20.0

* Infected stem was countered 35 days after formulation treatment
** Disease occurrence was observed 70 days after formulation treatment

*%* DAT: Days after formulation treatment
®k% WFEF: Water-floating formulation

**34% Pencycuron 25% WP was sprayed 60 days after transplantation at the dose of 20g a.i./10a
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