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Effect of Plant Growth Regulators on Minimizing
Ozone Injury in Tobacco(Nicotiana tabacum L.)*
Park, K.S., J.H. Cho, J.K. Sohn, S.C. Lee**

ABSTRACT

This experiment was conducted to find out the effects of ABA and IAA on activities of antiox-
idant enzymes, antioxidant content, and growth of tobacco under exposure to ozone. The exposure
to ozone in tobacco plant significantly decreased plant height, but it did not show any difference
in vegetative characteristics except plant height of IAA 10°M treated. Total chlorophyll content of
NC 82 was dramatically decreased with increase in days after ozone treatment. However, reduction
of chlorophyll was minimized when plant growth regulators were treated before ozone exposure.
Three days treament of ozone in tobacco increased ascorbic acid of oxidised form, while slightly
decreased in reduced ascorbic acid by IAA treatment. But seven days of ozone treatment showed
increase in ascorbic acid and decrease in dehydroascorbic acid. Ozone treatment did not show any
difference in glutatione content and glutathione reductase activity when plant growth regulators
were treated. Activities of superoxide dismutase(SOD), ascorbate peroxidase(AP) and guaiacol pero-
xidase(GP) were increased by the exposure to ozone for three days. However, there were no dif-
ference in activities of SOD, AP and GP due to exposure to ozone for seven days. These reac-
tions may be interpreted as protective responses to prevent or alleviate the damage of tobacco

plant by ozone exposure.

Key words . Tobacco, Ozone injury, Antioxidant enzyme.
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Fig. 1. Effects of plant growth regulators on plant
height under ozone exposure at vegetative
stage of tobacco.
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Table 1. Effect of plant growth regulators on vegetative characteristics under ozone exposure at vegetative

stage of tobacco.

Treatment Leaf thickness(mm) No.of leaves Leaf area(cmzlplant) Leaf dry weight(g/plant)
ABA10°M 047a 31.7a 8145.0a 43.02a
ABA10"M 0.40a 29.0a 7046.7a 37.82a
1AA10°M 0.43a 28.0a 7046.3a 33.29
IAA10°M 0.46a 33.0a 6211.7a 33.63a
Untreated 0.45a 25.0a 6194.0a 33.69a

Control 0.45a 30.0a 7824.3a 37.95a

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Fig. 2. Changes in chiorophyll content of tobacco
by ABA and IAA application 7days after
ozone exposure.
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Table 2. Effect of plant growth regulators on ascorbic acid” contents under ozone exposure at vegetative
stage of tobacco(Nicotiana tabacum L.)

AsA(gfen’) DHA (pgfom)

Treatment 5

3 DAT 7 DAT 3 DAT 7 DAT
Untreated 55.16 a 41.78 ¢ 141.58 a 8587 a
ABA 10°M 56.70 a 9137 ¢ 9341 b 72.94 b
ABA 10°M 49.82 ab 120.22 b 98.97 b 84.88 a
IAA 10°M 2422 ¢ 153.63 a 99.69 b 75.69 b
1AA 10°M 39.16 b 9539 ¢ 100.18 b 61.60 ¢
Control 48.99 ab 52.46 d 77.84 ¢ 63.69 ¢

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
Y AsA : Ascorbic acid, DHA : Dehydroascorbic acid.
» DAT : Days after treatment.

Table 3. Effect of plant growth regulators on glutathione contents under ozone exposure at vegetative stage

of tobacco.
Glutatione reduced(}lg/cmz) Glutatione oxidased(ug/cmz)
Treatment m

3 DAT 7 DAT 3 DAT TDAT
ABA 10°M 0.59 a 029 ¢ 0.61 ab 022 ¢
ABA 10°M 0.68 a 027 cd 1.00 a 0.22 ¢
IAA 10°M 0.51 a 0.25 de 045 b 031 b
IAA 10°M 0.70 a 023 e 0.73 ab 0.22 ¢
Untreated 073 a 032 b 0.65 ab 032 b
Control 0.70 a 048 a 055b 039 a

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
" DAT : Days after treatment.
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Table 4. Effect of plant growth regulators on superoxide dismutase, ascorbate peroxidase, and guaiacol
peroxidase under ozone exposure at vegetative stage of tobacco.

Plant growth SOD"(unitfen’) AP(unol/cm) GP(umol/cr)
regulators 3DAT? 7DAT 3DAT 7DAT 3DAT TDAT
ABA 10°M 2234 b 260.5 a 16.9 ab 10 ¢ 3.3 ab 126 b
ABA 10°M 126.3 ¢ 246.1 ab 220 a 1.2 be 5.1 ab 134 b
IAA 10°M 336.7 a 203.9 ab 194 b 1.3 be 4.0 ab 127 b
IAA 10°M 137.5 be 218.2 ab 16.1 ab 1.3 be 5.2 ab 11.3 ¢
Untreated 1114 ¢ 294.6 a 23.7 a 15 b 8.0 a 14.6 a
Control 80.8 ¢ 1152 b 15.7 ab 20 a 21b 110 ¢

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
" SOD : Superoxide dismutase, AP : Ascorbate peroxidase, GP : Guaiacol peroxidase.

2 DAT : Days after treatment.
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Table 5. Effect of plant growth regulators on monodehydroascorbate reductase, dehydroascorbate reductase,
and glutathion reductase activities under ozone exposure at vegetative stage of tobacco.

Plant growth DHAR"(tmolfen’) MDHAR (umol/cnt) GR(mol/en’)
regulators 3DAT” 7DAT 3DAT 7DAT 3DAT 7DAT
ABA 10°M 512 a 138 ¢ 0.62 ab 0.35 a 043 ¢ 0.53 ab
ABA 10°M 4.96 a 145 ¢ 0.91 a 011 a 0.93 ab 047 b
1AA 10°M 402 a 1.28 ¢ 0.38 be 0.10 a 043 ¢ 0.47 b
1AA 10°M 3.54 a 3.60 a 0.40 be 0.09 a 1.02 a 043 b
Untreated 4.48 a 2.68 b 031 ¢ 0.09 a 0.54 be 0.58 a
Control 6.08 a 3.05 b 031 ¢ 0.16 a 0.57 be 0.50 ab

In a colimn, means followed

" DHAR : Dehydroascorbate reductase,
Reductase

? DAT : Days after treatment.

by a common letter are not significantly different at the 5% level by DMRT.
MDHAR : Monodehydroascorbate reductase,

GR : Glutathione
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