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ABSTRACT : Effects of temperature on temporal dynamics of triflumizole residue in tomato
leaves and fungicidal effects of triflamizole on Cladosporium fulvum were investigated. To-
mato plants grown for 8 weeks were sprayed with triflumizole (Trifmine 30% WP), and in-
cubated at different temperature regimes in a growth chamber. Tomato leaves were sampled
regularly and the amount of triflumizole residue was monitored by a HPLC method. The
temporal dynamics of triflumizole residue could be described by an exponential decom-
position model using degree-days after the fungicide application as an independent variable.
The model suggested that persistence of triflumizole was greatly affected by temperature.
The model was validated with experimental data from field plot studies conducted in a plas-
tic film house at the Kyunggi Provincial Rural Development Administration. Ir vifro tests
showed that triflumizole effectively inhibited hyphal growth and sporulation of C. fulvum,
and suggested that at least 10 ppm of triflumizole residue in tomato leaves might be neces-
sary to control leaf mold development in the field. The exponential decomposition model can
be used to estimate the level of triflumizole residue in tomato leaves over a period of time,
and practically to determine when another spray is necessary to maintain the minimum level
of residue in leaves for effective control of leaf mold on tomato leaves.

Key words : tomato, leaf mold, Cladosporium fulvum, triflumizole, temperature, exponential
decomposition model, fungicide residue.
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* HPLC system : Shimadzu HPLC system with SLC-
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* Detector : SPD-6AV UV-VIS Spectrophotometric de-
tector-detected at UV 238 nm

* Column : Shim-pack CLC-ODS(M)(4.6 mm X 250

mm)
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* Column temperature : 40°C

» Mobile phase : acetonitrile-carbonate buffer (8 : 2),
pH9.2

¢ Flow rate : 1 ml/min

kM 2hy Y 3|48 TAL 100 ml mess flaske]]

triflumizole %53 0.01 mgS ¢ 3 acetonitrileg- 411
100 ppm %5 8-S A 23 F Z+z} 0 ppm, S ppm,

10 ppm, 12.5 ppm 2.2 3|4 3}gc). slM " 7 54
o2 10 pl #sle] HPLC A peak area 7-3}o] peak

Sample (finely chopped tomato leaves)

shake with- 100 ml of methanol for 40 min

Filtrate

Separatory funnel

add 50 ml of saturated NaCl solution
add 400 ml of dH,O

Extraction with 50 ml dichloromethane twice

add 0.2 ml of n-dodecane

concentrate under reduced pressure at <40°C
reconstitute the residue with 10 ml of
hexane-acetone (19:1)

Column chromatography for clean-up

10 g florisil packed column

(15 mm id X 40 mm, glass)

load 5 ml of reconstituted samples

wash with 50 m! of hexane-acetone (19:1)
elude with 100 ml of hexane-acetone (9 : 1)
concentrate under reduced pressure at <40°C
reconstitute the residue with 20 ml of
acetonitrile

HPLC analysis

Fig. 1. The procedure for extraction of triflumizole
residue in tomato leaves.
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Fig. 2. Effect of temperature on triflumizole residue in
tomato leaves over time in a growth chamber.
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47 Y=3.82 - 0.0059 X

(R* =0.89, N=95)
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N
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Fig. 3. Response of triflumizole residue in tomato
leaves to cumulative degree-days after the fungicide

application in a growth chamber.

Table 1. The exponential decomposition models for tri-
flumizole residue in tomato leaves with respect to cu-
mulative degree-days in a growth chamber which was
set at 30°C/20°C (day/night at 12 hr intervals)®

Temperature (°C) Sum of
used to calculate o) b R®  squares for
degree-days residuals
20 49.90 0.0078 0.98 4.72
25 49.90 0.0063 0.98 0.80
30 49.90 0.0052 0.98 2.05

*The exponential decomposition model, r=r,e ", was
transformed into In r=In 1,— b T to estimate parameters
using the linear regression analysis. The variables, r
and T, are the amount of triflumizole residue in tomato
leaves and the cumulative degree-days calculated from
the fungicide application with the base temperature of
0°C, respectively.

® The coefficient of determination for regression model.



KOREAN J. PLANT PATHOL. Vol. 12, No. 3, 1996 311

A 28o] BT EAA R foAe] A Hebyt
Aat 7t 2 8doljA] AR AAHWE(sum of squares
of residuals)o] 25°CE o]-g-3lo] HAIL =& A4
& o 7B Aglen, 20CE o183t W 7 =2
- Al et

50

—— Expt. 1
= —— Expt2
£ 40 =
e —E&— Expt. 3-Upper canopy
Q —_—
3 jmm—
% 30+ —3—  Expt. 3-Lower canopy
@ —_
é’ —&-— Expt. 4
£
p=1
=
=

0 T T T T T T L L B

0 5 10 15 20 25 30 35
Days after application

Fig. 4. Temporal changes in the amount of triflumizole

residue in tomato leaves after the fungicide application

in a plastic film house.

Table 2. The exponential decomposition models for tri-
flumizole residue in tomato leaves with respect to cu-
mulative degree-days of daily average temperature cal-
culated from the fungicide application in a plastic film
house®

Experiment’ To b R*®
1 42.51 0.0065 0.94
2 16.78 0.0070 0.99
3-Upper canopy 10.91 0.0070 0.94
3-Lower canopy 6.00 0.0049 0.91
4 26.95 0.0067 0.98

*The exponential decomposition model, r=r1, e "7, was

transformed into In r=In r,— bT, to estimate parameters
using the linear regression analysis. The variables, r
and T, are the amount of triflumizole residue in tomato
leaves and the cumulative degree-days calculated from
the fungicide application with the base temperature of
0°C, respectively.

®In experiment 1, 2, and 4, leaf samples were taken at
random from the whole canopy to which triflumizole
had been applied. In experiment 3, the whole canopy
which had been sprayed with triflumizole was divided
into the upper and lower canopies with the second truss
at the center. Leaf samples taken from the upper and
lower canopies were analyzed separately to determine
the amount of trilumizole residue.

° The coefficient of determination for regression model.
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Fig. 5. Validation of model-predicted amount of
triflumizole residue in tomato leaves against observed
values: The prediction model was Y =3.82-0.0059X,
where X and Y were the degree-days from fungicide
application and the amount of triflumizole residue,
respectively.
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Fig. 6. Effect of triflumizole on conidial germination of
Cladosporium fulvum on water agar medium at 23°C.
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Fig. 7. Effect of triflumizole on germ tube elongation of
Cladosporium fulvum on water agar medium at 23°C.
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Fig. 8. Effect of triflumizole on germ tube branching of

Cladoporium fulvum on water agar medium at 23°C.
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Fig. 9. Effect of triflumizole on growth of Cladosporium
fulvum on oatmeal agar medium at 23°C.
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Fig. 10. Effect of triflumizole on sporulation of
Cladosporium fulvum on oatmeal agar medium at 23°C.
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