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- pulverize with mixer for 4min

CH3OH Extraction & Filtration
- add 100ml of methanol and shake for 40min
- filter through a filter-paper under suction

Partition & CH:Cl: Extraction
- transfer the filtrate to a 1,000ml separating funnel
- add 50ml of saturated sodium chloride solution

- add 50ml of methylene chloride 3times

Filtration & Concentration
- filter through a filter paper with

- evaporate to dryness under reduced pressure in a

- dissolve the residue with 20ml of acetonitrile

- filter through membrane filter ¢ 0.2um

Tomato leaf
sample
Homogenization
Homogenate
| Filtrate
and 400ml of distilled water
Extract
anhydrous sodium sulfate
water-bath below 40C
Dried residue
Reconstitution
104 aliquots

Injection to HPLC

Fig. 1. The procedure used to extract triflumizole residue from tomato leaves
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Table 1. Operating conditions of HPLC for triflumizole residue

Items Conditions
Instrument SP 8300 (Spectra physics Co.)
Column Alltima C18 column (250mm X 4.6mm)
Mobile phase Acetonitrile-Carbonate buffer (80:20, v/v)
Flow rate 1nl/1min,
Detector Spectra 100 UV-Vis Detector
UV length 238nm
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Fig. 2. A schematic diagram for disease- and triflumizole residue-forecasting system using an automatic

weather system
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Table 2. Spray schedules in the spring crop
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Treatment

Spray schedules

7 day schedule

Weekly sprays starting from appearance of

the first leaf mold symptom

Forecasted spray [
(CH80 200hr+
Residue 5ppm)

Forecasted spray I
(CH80 200hr+
Residue 10ppm)

Forecasted spray [l
(CH80 400hr+
Residue 5ppm)

Forecasted spray [V
(CH80 400hr+
Residue 10ppm)

Check None

Initial spray at CH80*=200 and
subsequent sprays when triflumizole residue’ is
expected to reach 5ppm

Initial spray at CH80=200 and
subsequent sprays when triflumizole residue is
expected to reach 10ppm

Initial spray at CH80=400 and
subsequent sprays when triflumizole residue is
expected to reach 5ppm

Initial spray at CH80=400 and
subsequent sprays when triflumizole residue is
expected to reach 10ppm

*. cumulative hours of relative humidity greater than 80%

Y. the estimate obtained from the fungicide decay model,
Y=3.82-0.0059T,

where Y =estimate of log triflumizole residue in tomato leaves

T =cumulative degree days after the fungicide application
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Table 3. Spray schedules in the autumn crop

Treatment

Spray schedules

7 day schedule

Forecasted spray
(Residue 5ppm)

Forecasted spray [l
(Residue 10ppm)

Forecasted spray [l
(Residue 5ppm+
CH80150)

Forecasted spray [V
(Residue 10ppm+

CHS80 150)

Check

Weekly sprays starting from appearance of

the first leaf mold symptom

Initial spray at the first symptom appearance and
subsequent sprays when triflumizole residue* is

expected to reach Sppm

Initial spray at the first symptom appearance and
subsequent sprays when triflumizole residue is

expected to reach 10ppm

Initial spray applied at the first symptom appearance
and subsequent sprays when CH80¥=150 after

triflumizole residue is expected to reach Sppm
Initial spray applied at the first symptom appearance
and subsequent sprays when CH80Y=150 after

triflumizole residue is expected to reach 10ppm

None

*: the estimate obtained from the fungicide decay model,
Y=3.82-0.0059T,

where Y =estimate of log triflumizole residue in tomato leaves
T =cumulative degree days after the fungicide application

¥: cumulative hours of relative humidity greater than 80%
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) Temp. Wet.prd. CH80 Residue
Date Julian day . Remarks
(C) (hr) (hr) (ppm)
3. 24 83 199 259 14 -
4. 12 102 21.88 9.20 344 =
4. 13 103 2132 8.06 359 -
4. 14 104 2112 11.94 374 -
4. 15 105 19.54 13.84 390 -
4. 16 106 1848 19.57 406 40.89 1st application
4. 17 107 19.46 2245 426 36.46
4. 18 108 1781 12.96 442 32.82
4. 19 109 17.59 13.60 456 29.59
4 20 110 18,67 1591 471 26.50
4. 21 111 1877 16.74 486 2372
4, 22 112 16.33 8.71 502 2154
4. 23 113 1848 2.75 519 19.32
4. 24 114 18.23 6.30 535 17.35
4. 25 115 19.15 301 551 1549
4. 26 116 18.11 7.69 566 13.92
4. 27 117 20,08 6.72 581 12.32
4. 28 118 20.14 287 598 10.94
4. 29 119 19.61 6.14 622 9.74 2nd application
4. 30 120 21.98 6.95 639 40.06

Fig. 3. An example of the chart used to determine the initial and subsequent spray timings for the
treatment of ‘CH80 400hr+Residue 10ppm’
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Table 4. Disease severity scale of tomato leaf mold

Loy

YHY A7

Disease
severity Description
(%)
0.1 Lesions found on less than one plant in fifty
05 Lesions found on less than one plant in ten
1 Lesions on every plant, but only on a few leaves
5 Lesions on every plant, and on most leaves except the young ones, but
only about two to ten spots per leaf
10 All except the youngest leaves affected, with ten to fifty spots per leaf
25 All except the youngest leaves affected. About three-quarters of the
leaf area remain green, although the leaves on lower canopy may be
severely infected
50 All leaves affected, Half of the leaf area on the mid-canopy remains
green
75 All leaves affected. One quarter of the leaf area remains green, giving
a grey appearance to the crop as a whole
90 Very little green area remains on the leaves on the lower and

mid-canopy, but youngest leaves remain green
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Fig. 4. Response of tiflumizole residue in tomato leaves to cumulative degree days after the fungicide
application on 2 September
A Simple linear regression of log triflumizole residue

B: Temporal changes of concentration of triflumizole residue over cumulative degree days

50 O

30

20 +

Obssrved concentration

Y = -3.087 + 0.969X

10

| L 3 ) 1 i 1 1
0 10 20 30 40 50
Predicted concentration

Fig. 5. Deviation of the observed values from the predicted values obtained from the model,
Y=3.82-0.0059T
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Table 5. The comparison of the triflumizole decay model developed in this study with the Oh's
triflumizole decay model.

Initial fungicide
) ] CDD-10ppma CDD-5ppmb
Regression model deposit . .
(c) ('c)
(ppm)
Y =3.82-0.0059 - CDDx 4805 2752 3747
Y =3.62-0.0074 - CDDy 4332 179.0 2732

*Model developed by Oh et al. (10)

YModel developed in this study

dCumulative degree days required for reaching at 10ppm of triflumizole residue from the application day
"Cumulative degree days required for reaching at 5Sppm of triflumizole residue from the application day
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Disease incidence (%)

—O— 7-day schedule

—(— CHB80 200 hr + 5 ppm
—4— CH80 200 hr + 10 ppm
—7— CH80 400 hr + 5 ppm
—O— CH80 400 hr + 10 ppm
—&— Check

4 =
~O— 7-day schedule I
_ 3 —0- cHB80200 hr + Resi. 5 ppm
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Disease incidence (%) in the check plots

spring crop
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Fig. 7. Temporal changes of disease severity of tomato leaf mold in the spring crop
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Table 6. The number of days from the transplanting date when the initial and
subsequent application were made, and the number of application in the spring crop.

Spray Days after transplanting No. of
schedules” 10 20 30 40 50 60 70 80 %0 sprays
7 day schedule 40 47 54 61 70 77 84 7
Forecasted 14 3 52 7 87 5
spray |
Forecasted 14 28 43 57 7 82 6
spray Il
Forecasted 23 3 64 82 4
spray [l
Forecasted 23 37 50 64 7 8 6
spray IV
Check none 0

*7 day schedule: Weekly sprays starting from appearance of the first leaf mold symptom, Forecasted spray [ : Initial
spray at CH30*=200 and subsequent sprays when triflumizole residue? is expected to reach 5 ppm, Forecasted spray
II: Initial spray at CH80=200 and subsequent sprays when triflumizole residue is expected to reach 10 ppm,
Forecasted spray IIl: Initial spray at CH80=400 and subsequent sprays when triflumizole residue is expected to reach
5 ppm, Forecasted spray IV: Initial spray at CH80=400 and subsequent sprays when triflumizole residue is expected to
reach 10 ppm, Check: None

Table 7. ANOVA for effects of fungicide spray schedules in the spring crop

Spray AUDIPCY AUDsPC?

schedules (%-days) (%-days)
7 day schedule 544 985
Forecasted spray [ 11.15 1842
Forecasted spray I 214 390
Forecasted apray [l 13.14 20.67
Forecasted spray IV 0.09 0.12
Check 1282.51 689.63
Single degree of F values
freedom contrast AUDIPC AUDsPC
spray vs. unspray 11:36** 8.31*
7 day vs. forecasted 0,007 0.00

*Spray schedules are the same as in Table 6.

YAUDIPC: area under disease incidence progress curve calculated by following formula,
ZAUDsPC: area under disease severity progress curve

*and**: significantly different at 95%, and 99% confidence intervals, respectively

ns: not significant at 95% confidence interval



S| SHE7|

o

0183 S0tE UBWOIY WHY AT 77

Table 8. The number of days from the transplanting date when the initial and subsequent application
were made, and the number of application in the autumn crop.

Spray Days after transplanting No. of
schedules* 10 20 30 40 50 60 70 80 sprays
7 day schedule 20 27 34 41 48 55 62 69 76 9
Foracasted 20 35 52 70 4
spray |
Porscamad 20 B 4 56 69 5
spray 1l
Forecasted 20 4 70 3
spray Il
Forecastes] 2 39 58 78 4
spray [V
Check none 0

*7 day schedule: Weekly sprays starting from appearance of the first leaf mold symptom, Forecasted spray I : Initial
spray at the first symptom appearance and subsequent sprays when triflumizole residue? is expected to reach 5 ppm,
Forecasted spray I : Initial spray at the first symptom appearance and subsequent sprays when triflumizole

residue is expected to reach 10 ppm, Forecasted spray [Il: Initial spray at the first symptom appearance and
subsequent sprays when CH80=150 after triflumizole residue is expected to reach 5 ppm, Forecasted spray IV: Initial
spray at the first symptom appearance and subsequent sprays when CH80=150 after triflumizole residue is

expected to reach 10 ppm, Check: None

Table 9. ANOVA for effects of fungicide spray schedules in the autumn crop

Spray AUDIPCY AUDsPC?

schedules* (%-days) (%-days)
7 day schedule 553 581
Forecasted spray [ 21.40 1591
Forecasted spray [l 11.55 9.38
Forecasted apray [l 48.39 35.74
Forecasted spray IV 31.60 31.84
Check 1004.16 26763
Single degree of F values
freedom contrast AUDIPC AUDsPC
spray Vs, unspray 11.36** 8.31*
7 day vs. forecasted 0.00 0.00
CHB80 vs. w/o CH80 013 2.20m

*Spray schedules are the same as in Table 8.

YAUDIPC: area under disease incidence progress curve

ZAUDsPC: area under disease severity progress curve

*and**: significantly different at 95%, and 99% confidence intervals, respectively

ns: not significant at 95% confidence interval
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