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Abstract

Studies were conducted to determine the combined effect of uniconazole [(E)
-1- (4-chloropheny!) -4, 4-demethyl 2-(1, 2, 4 triazol-1-yl) -1-penten-3-ol] and silver thiosulfate [Ag
(S,0,)3,-] (STS) on reduction of ozone injury in tomato plants(Lycopersicon esculentum Mill.
‘Pink Glory’). Plants were given a 50 ml soil drench of uniconazole at concentrations of 0, 0.001,
0.01 and 0.1 mg/pot at the stage of emerging 4th leaf. Two days prior to ozone fumigation, STS
solution contained 0.05% Tween-20 was also sprayed at concentrations of 0, 0.3 and 0.6 mM,
Uniconazole at 0.01 mg/pot and STS at 0.6 mM were effective in providing protection against
ozone exposure(20h at 0.2ppm) without severe retardation of plant height and chemical
phytotoxicity, respectively, Combined treatment with uniconazole, STS significantly reduced ozone
injury at the lower concentration than a single treatment with uniconazole or STS. Uniconazole
treatment reduced plant height, stem elongation and transpiration rate on a whole plant level and
increased chlorophyll concentration. STS did not give any effect on plant growth and chlorophyll
content but increased transpiration rate in non-ozone-fumigated plants. Ethylene production in the
leaves of ozone-fumigated plants was decreased by uniconazole and STS pretreatment, but there
was no protective effect on epinasty of leaves in uniconazole-treated plants, STS increased ethylene
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production in non-ozone-fumigated plants, but it significantly reduced the degree of epinasty and

defoliation of cotyledons when plants were exposed to ozone.

Uniconazole slightly increased superoxide dismutase and peroxidase activities. But STS showed

little or no effects on such free radical scavengers. Day of flowering after seeding was shortened

and percentages of fruit set were increased by uniconazole treatment. STS was highly effective on

protecting reduction of fruit set resulting from ozone fumigation. These results suggest that

combined use of uniconazole and STS should provide miximum protection against ozone injury

without growth retardation resulting in yield loss.
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Table 1. Effect of a combined treatment with
uniconazole drench, silver thiosulfate

(STS) spray on injury and defoliation
of cotyledon of tomato plants exposed
to 0.2 ppm 0; for 20 hours.

Uniconazole STS Injury No.of

conc. conc. rate defoliation
(mg/pot) (mM) (%)

0.000 0.0 36.2a 12(100.0)

0.3 20.6b 8( 66.6)

0.6 11.5¢ 4( 33.3)

0.001 0.0 33.0a 10( 83.3)

0.3 13.6¢ 8( 66.6)

0.6 9.4cd 5( 41.6)

0.010 0.0 14.0c 7( 58.3)

0.3 11.7¢ 6( 50.0)

0.6 7.7d 4( 33.3)

0.100 0.0 11.8¢c 10( 83.3)

0.3 9.8cd 6( 50.0)

0.6 7.1d 5( 41.6)

Values in ( ) are percentage of control.
* Means separation within column by Duncan’s
multiple range test, 5% level.
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Fig. 1. Effect of uniconazole on shoot length

of tomato plants.
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Fig. 2. Effect of uniconazole on length of the
fourth leaf of tomato plants.

Table 2. Effect of a combined treatment with uniconazole drench, silver thiosulfate(STS) spray on
ethylene production of tomato plants exposed to 0.2 ppm 0; for 20 hours.

Uniconzole STS

Ethylene production (nl/g/h)

conc. conc.

Hours of treatment

- (mg/pot) (mM)

0 4 8 12 16 20
0.00 0.0 10.48¢c* 18.10c 60.38b 205.05a 249.09a 396.05a
0.6 53.63a 99.90a 110.35¢ 106.14b 92.04b 115.70c
0.01 0.0 8.84c 17.73¢ 30.11c 56.76¢ 82.50b 144.55b
0.6 41.31b 56.51b 58.89b 85.02¢ 79.38b 99.39¢

* Means separation within column by Duncan’s multiple range test, 5% level.
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Table 3. Effect of a combined treatment with uniconazole drench, silver thiosulfate (STS) spray on
development of leaf epinasty of tomato plants exposed to 0.2 ppm 0, for 20 hours.

Degree of epinasty

Uniconazole STS Hours of treatment
conc. congc. 4 12 20
mg/pot (mM) Leaf number from bottom

2nd  3rd 4th 5th 2nd  3rd 4th 5th 2nd 3rd  4th 5th

0.00 0.0 4a* 7a 10a 6a 11a 21a 19a* 8a* 22a 32a* 30a* 12a*
0.6 1b 1b 4b  4a 2b 4b 5¢ 5b 3b 5¢c 5c 6b
0.01 0.0 5a 8a 9a b5a 11la 152 12b  10a 2la  21b* 18b* 12a*

0.6 1b 1b 4 1b 1b 2b 4c 3b 2b 4c 4c 3b

2 Means separation within column by Duncan’s multiple range test, 5% level.
¥ Indicate severe epinasty that leaf tip was cureved back to stem.

Fig. 3. Effect of a combined treatment
with uniconazole drench, silver thio-
sulfate (STS) spray on epinasty of
tomato plants exposed to 0.2 ppm
Os for 20 hours. A) O, free, B)
0; treatment. From leaf to right
: Control, STS 0.6mM, Uniconazole
0.0Img/pot, uniconazole 0.01 mg/
pot+STS 0.6 mM.

Table 4. Effect of a combined treatment with uniconazole drench, silver thiosulfate (STS) spray on
transpiration of tomato plants exposed to 0.2 ppm Os for 20 hours.

Transpiration rate{g/plant)

Ozone Uniconazole STS
conc. conc. conc. Hours of treatment
(ppm) (mg/pot) (mM) ) 8 12 16 2
0.0 0.00 0.0 5.88b? 12.27b 17.87b 21.77b 26.24b
0.6 6.76a 13.98a 20.41a 24.42a 28.75a
0.01 0.0 3.71d 7.10d 10.59de 12.59d 15.35d
0.6 4.57c 9.04c 13.82¢c 15.64c 18.58¢
0.2 0.00 0.0 3.19% 6.26e 9.77e 12.61d 15.50d
0.6 3.72d 7.84d 11.76d 14.96¢ 17.42d
0.01 0.0 2.39g 5.05f 7.88g 9.97g 12.33e
0.6 2.85¢ 5.88ef 8.73fg 11.15de 13.30e

> Means separation within column by Duncan’s multiple renge test, 5% level.
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Table 5. Effect of combined treatment with
uniconazole drench, silver thiosulfate
(STS) spray on chiorophyll content o
tomato plants exposed to 0.2ppm O
for 20 hours.

Chlorophyll  content (ug/cm?)

Uniconazole STS

conc. conc. Hours of treatment
{mg/pot) (mM)
0 20
0.000 0.0 36.94b* 28.16¢
0.001 0.6 36.72b 33.77b
0.010 0.0 45.51a 39.42a
0.100 0.6 45.69a 42.80a

Table 6. Effect of a combined treatment with

uniconazole drench, silver thiosulfate

(STS) spray on superoxide dismutase
(SOD) and peroxidase (POD) activity o

tomato plants.

SOD POD
Uniconazole STS L. .
activity activity
cone. eone. (unit/g {unit/g
(meg/pot) (M) fresh wt) fresh wt)
0.000 0.0 66.28e* 53.60d
0.3 68.68de 63.60bcd
0.6 82.82cd 61.90cd
0.001 67.13de 79.00a
0.3 71.70de 82.00a
0.6 69.72de 79.00ab
0.010 90.40abc  81.20a
0.3 96.30abc  83.00a
0.6 90.97bc 76.80abc
0.100 107.40a 76.35abc
0.3 101.32ab 80.95a
0.6 102.53ab 82.40a

? Means separation within column by Duncan’s

multiple range test, 5% level

Table 7. Effect a combined treatment with uniconazole drench,

* Means separation within colum by Duncan’s

multiple range test, 5% level.

silver thiosulfate (STS) spray on

flowering day and fruit set of the cluster of tomato plants exposed to 0.2 ppm 0O; for 20

hours.
Ozone Uniconazole STS .

conc. conc. conc. Day of flow.ermg Perc.ent of

(ppm) (mg/pot) (mM) after seeding fruit set

0.0 0.00 0.0 52a® 15.30c

0.6 49b 38.40a

0.01 0.0 44cd 25.00b

0.6 44cd 33.30a

0.2 0.00 0.0 50ab 0.00d

0.6 46¢ 23.50b

0.01 0.0 43d 10.50c

0.6 44cd 33.30a

* Means separation within column by Duncan’s multiple range test, 5% level.
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