BERARRLEEE F8H B 1K
J. KAPRA Vol. 8, No. 1, (1992) pp. 7-12

Silver Thiosulfate X{2|7} EolE2| @ ExjsjH@Zo| o|xXj= &3

Effectiveness of Silver Thiosulfate Treatment in Reducing
Ozone Injury to Tomato Plants
- F R -A o

diEtn salist A5
(8349t 12, 6)

T A o 2
3

Ja-Hyeong Ku, Dong-Chan Won and Tea-Il Kim

Department of Horticulture, College of Agriculture, Chungnam National
University, Taejon 305—764, Korea
(Received : 6 December 1991)

Abstract

This study was conducted to determine the effectiveness of silver thiosulfate(STS) in
reducing O, injury to tomato plants(Lycopersicon esculentm Mill. ‘Pink Glory’). Two days
prior to O, fumigation, plants were given a foliar spray of STS solution at concentrations
of 0, 0.2, 0.4, 0.6 mM contained with 0.05% Tween-20.

STS concentrations below 0.6 mM were significantly effective in providing protection
aginst O, exposure(16 h at 0.3 ppm). STS reduced leaf injury rate, defoliation of cotyle-
dons, ethylene production and degree of epinasty induced by O, injury. STS slightly in-
creased ethylene production in non-Os;-fumigated plants, but changes of chlorophyll con-
tent and transpiration rate on a whole plant basis were not observed. In O;-fumigated
plants, STS treatment reduced chlorophyll destruction but did not affect transpiration
rate. STS treatment seemed not to affect peroxidase(POD) and superoxide dismutase
(SOD) activity in non-fumigated plants but reduced increasing activity of POD by O, fu-
migation. However, such an effect as above was not found in SOD activity.

Even though enzymatic protection effects were not confirmed, the fact that reduction of
acute injury rate was aitained for 16 h fumigation indicates that the phytoprotective ef-
fects of STS are not necessarily related to blocking the action of stress-induced-ethylene
as an anti-ethylene agent.
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SOD &4 5x107* M phosphate buffer (pH 7.8),
10™ M EDTA, 107° M cytochrome C, 5x 10 * M xan-
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Table 1. Effect of silver thiosulfate(STS) on injury
and defoliation of cotyledons of tomato pla-
nts exposed to 0.3 ppm O; for 16 hours.

STS conc. Injury rate No. of defoliation
(mM) (%)
0.0 30.5 a” 10(100)
0.2 185b 70 70)
0.4 10.7 ¢ 5( 50)
0.6 6.3d 3( 30)

Values in () are percent of control.
Means separation within column by Duncan’s multiple

range test, 5% level.

Fig. 1. Effect of silver thiosulfate(STS) on reduction
of visible injury of tomato plants exposed to
0.3ppm O; for 16 hours. From left to ng-
ht : STS 0, 0.2, 0.4 and 0.6 mM.

Table 2. Effect of silver thiosulfate(STS) spray on
ethylene production by leaves of tomato

plants.
STS Ethylene production{nl/g/h)
conc. Days after spray
(mM) 1 2 3 4 5

0.0 666 746b 7.71c 7.04b 765a

0.2 730b 1039b 858c 865b 873a
0.4 968a 2024a 1224b 1080b 1060a
0.6 928a 2050a 1546a 11.80a 11.03a

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

Table 3. Effect of silver thiosulfate(STS) on ethylene
production by leaves of tomato plants ex-

posed to 0.3 ppm Os for 16 hours.
STS Ethylene production(nl/g/h)
conc. Hours of O, exposure
(mM) 0 4 8 12 16

0.0 7.07 ¢* 53.39a 118.20a 267.14a 106.15a
0.2 10.17¢  39.89 ab 76.53 ab156.00 ab123.87 a
0.4 1503b 3302b 3691b 10636b 69.68ab
0.6 2318a 27.71b 30.23b 63.06b 4954b

"Means separation within column by Duncan's multiple
range test, 5% level.
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Table 4. Effect of silver thiosulfate(STS) on development of leaf epinasty of tomato plants exposed to 0.3 ppm O,

for 16 hours.
Degree of epinasty
STS Hours of O, exposure
cone. 4 8 12 16
(mM) Leaf number from bottom

1st  2nd 3rd 4th st 2nd 3rd
0.0 7a* 12a 8a 7a* 18a 23a  20a*
0.2 0b 3b 5ab  0b  10ab 10b 12b
0.4 3ab 3b 2b Ob 8ab 7b 3c
0.6 Ob Ob 2b 2b 2b 5b 3c

Iss 2nd 3rd 4th 1st 2nd 3rd  4th
22a  33a 23a* 16a* 28a 47a* 32a* 18a*
13b  17b  15ab 10b* 15b 17b  17b* 10ab*

8bc 8¢ 3b Oc* 12bc & 3c Ob*

2c Tc 3b 2c 3c 8 3c 2ab

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

*Indicates severe epinasty that leaf tip was curved back to stem.

Fig. 2. Effect of silver thiosulfate(STS) on epmasty
of tomato plants exposed to 0.3 ppm O; for
16 hours. A) O; free, B) O, treatment. From
left to right : STS 0, 0.2, 0.4 and 0.6 mM.

Table 5. Effect of silver thiosulfate(STS) on chloro-
phyll content of tomato plants exposed to 0.
3ppm O; for 16 hours.

Table 6. Effect of silver thiosulfate(STS) on transpi-
ration rate on a whole plant basis of tomato
plants exposed to 0.3 ppm O; for 16 hours.

STS Transpiration rate(g/plant)
Ozone
(ppm) cone. Hours of O; exposure
(mM) 4 8 12 16
0.0 0.0 408 abc” 804b 1230a 1564a
0.2 467 a 910ab 1283a 16.71a
0.4 439ab 9.20ab 13.68a 173la
0.6 546a 104l1a 143la 1733a
0.3 0.0 2.72¢ 438¢c 7.04b 942Db
0.2 3.95abc 607c 853b 11.06b
0.4 305bc 486c 658b 1049b
0.6 393abc 58lc .793b 11.21b

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

Table 7. Effect of silver thiosulfate(STS) on peroxi-
dase(POD) activity of tomato plants ex-
posed to 0.3 ppm O; for 16 hours.

Total chlorophyll content(gg/cm?)

S’I(Sm;?;)c. Hours of O, exposure
0 16
0.0 32.24 a7 2355¢
0.2 3235a 26.74 b
04 3094 a 3062 a
0.6 32.28 a 30.72 a

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

elyertelle kel Aoyt AAHA Fgtort,
STS+= 2#&#2l2 <l chlorophyll §3Fel a8
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STS He¥ =7t 255 Sl o2k U4

POD activity (unit/g fresh wt)

S’I('Smlc\z;lc. Hours of O, exposure
0 8 16
0.0 87.07 ab? 416.67 a 716.80 a
0.2 9327 a 3645 b 380.13b
04 78.40 ¢ 330.13 be 375.33b
0.6 80.93 be 30933 ¢ 368.67 b

"Means separation within column by Duncan’s multiple

range test, 5% level.
One unit of POD activity is defined as increase in 0.1 0.D/
min absorbance.
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Table 8. Effect of silver thiosulfate(STS) on superox-
ide dismutase(SOD) activity of tomato
plants exposed to 0.3 ppm O, for 16 hours.

SOD activity (unit/g fresh wt)

S'I(Smgl?;lc' Hours of O, exposure
0 8 16
0.0 44.27 a? 4293 b 4187 a
0.2 4347 ab 4127 ¢ 38.53 b
0.4 42.67b 37.73d 3493 ¢
0.6 4293 b 44.00 a 3747 be

“Means separation within column by Duncan’s multiple
range test, 5% level.
One unit of SOD activity is defined as 50% inhibition of cy-
tochrome C reductiorn.
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