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Effect of ozone treatment on germination of
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Abstract: [Objective] The effects of ozone treatment on aged seed germination and seed vigor of toma-
to and cucumber were analyzed to provide theoretical basis for agricultural production practice. [Method])
The effects of different ozone treatments of 80,120 and 160 mg/m’ on surface microbial colony numbers.,
germination potential, germination rate and seed vigor(SOD,POD and MDA) of tomato and cucumber seeds
were studied and the correlations of indexes were analyzed. [Result] The inhibition rates of surface micro-
organisms reached maximum values of 97. 4% and 99. 5% when tomato and cucumber seeds were treated
by 160 mg/m?® ozone for 30 minutes. When tomato seeds were treated by 80 mg/m® ozone for 30 minutes,
the germination potential,germination rate and activities of SOD and POD also reached maximum values of
68.0%,94.5%,193. 8 U/g and 2 193. 4 U/g respectively. However, MDA content reached the minimum
value of 19. 4 nmol/g. When cucumber seeds were treated by 160 mg/m® ozone for 30 minutes, the germina-
tion potential, germination rate and activities of SOD and POD reached maximum values of 96.5%,99.5%,

160. 3 U/g and 2 300. 4 U/g,while MDA content reached the minimum value of 10. 8 nmol/g. The activities
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of SOD and POD had positive correlation with germination potential and germination rate, while MDA had

negative correlation with germination potential and germination rate after treatment. [Conclusion) Proper

ozone treatment can inhibit the growth of microorganisms on seed surface and improve the germination rate

and seed vigor.
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Table 1 Effect of ozone treatment on microbial colony number of cucumber and tomato
H %%/ (CFU « mL™ 1) R/ %
T b2 Colony number Inhibition rate
reatment F i Tomato # JI Cucumber i Tomato # JI Cucumber
X B4 40 Control 2.8X10% a 2.3X10" a - —

1 3.4X10% b 2.2X10° b 87.8 a 90.4 a

2 1.7X10% ¢ 2.8X10% ¢ 94.0 b 98.8 b

3 0.7X10%d 1.1X10%d 97.4 ¢ 99.5 ¢

1. 80 mg/m? BLAUALBE 30 min;2. f 120 mg/m?® BALALFE 30 min;3. F 160 mg/m® RAAALHE 30 min, FZIEI G A F/NG 78
FR AN [l b T ] 24 5 B3 (P<<0.05), 3 2 1 3 [,

Note: 1. 80 mg/m?® ozone treatment 30 min;2. 120 mg/m?® ozone for 30 min;3. 160 mg/m?® ozone for 30 min. Different lowercase letters in

the same column indicate significant difference (P<C0.05). The same below.

2.2 RELEBEXNFEMMELNMHFLFHOIMN
M 2 AT LLE Y, B AL BES F ih AN R R R
& 2F M Rk 2 %4 3 B A8 k. 80,120 Al 160
mg/m’ BAAALFE 30 min J5 , B A Ah T R 2 S0 IR
P HESA R, 80 mg/m® B & A3 F i Fh 7
() 2 2F ZR 00 B 0 25 B v, 7 120 1 160 mg/m® B

LA 3 3 A P R 2 R A IR R AR, 160
mg/m’ B A R B TR R RO . K F
96.5% . H 5 H fth 4b P 22 5 | %, i 80 Al 120
mg/m’ B4 B R R T 19 & 2 #8355 80,
120 A1 160 mg/m® B4 AL B3 JRFP 7 1) & 2F R 5.3
o TR IR e TR B 99. 5%
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Table 2 Effect of ozone treatment on germination rate of cucumber and tomato seeds %

ZF i Tomato 7 I Cucumber

Jupil

Treatment R S 2 H S 2 R
Germination potential Germination rate Germination potential Germination rate
Xt B Control 55.045.0 a 74.0£1.0 b 86.0£6.0 a 94.0£3.0 a
1 68.0+17.5 a 94.5+2.5¢ 88.5+1.5a 97.54+0.5 b
2 60.041.0 a 68.0£3.0a 91.0+1.0 a 99.5+£0.5 b
3 57.043.0 a 67.5+£7.5 a 96.5+£0.5 b 99.5£0.5 b

2.3 REAEXFMNERMFEHNHZIE
M 3 Al LLE 80 mg/m® BAAALFE 30 min
Ja » TR SOD 1 POD 3 4 35 B 5 KAE , 73 504
193.8 12 193.4 U/ g, BAHR X BEZ 85 T 30. 7 %6 1
24. 2% MDA & &£ /N,H 19. 4 nmol/g, & X BRI
BT 54.0% ., RAEAH G, #)KFF SOD 1 POD

I P i A S A0k B 1 T R T AR 5 L T MDA
it B SL AR BE B T A Wi b . 160 mg/m® 5L
AL FE 30 min J5, 8 RFHF SOD 1 POD i £ %) 35
F e KAE 4 3 4 160. 3 F12 300. 4 U/ g, %5 A B 4
BASIEE T 63.1%F159. 2% , MDA & 8&/N N
10. 8 nmol/g. 8 %F B yd /> T 65.5% .
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Table 3 Effect of ozone treatment on seed vigor of cucumber and tomato seeds
. SOD ¥4/ (U « g 1) POD it/ (U - g™ H) MDA & #t/(nmol + g~ 1)
Tré;}fem SOD activity POD activity MDA content

ZF A Tomato # JK Cucumber Z i Tomato # JKX Cucumber F A Tomato # JX Cucumber
Xt #8 Control 148.3£0.9 ¢ 98.3+0.3 a 1765.4+160 b 1444.4+160 a 42.2+2.4 ¢ 31.3+0.7 ¢
1 193.8+0.3 d 153.7£0.9 ¢ 2193.4+53 ¢ 1711.9£35b 19.4+1.7 a 24.6+1.7b
2 94,5+0.4 a 150.3+1.1b 1444,44+53 a 2 246.9+106 ¢ 35.3+0.8 b 23.0+0.7 b
3 136.9+0.2 b 160.3+1.1d 1390.94+10 a 2 300.4+160 ¢ 34.6+0.6 b 10.842.7 a
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Table 4 Correlation of physiological indexes of tomato seeds after ozone treatments
L7 B KR SOD i POD 7 MDA 5
Index Germination potential Germination rate SOD activity POD activity MDA content
K ¥ Germination potential 1. 000
& %% Germination rate 0.844~ 1. 000
SOD i P SOD activity 0.569 0.882~ 1. 000
POD i 4 POD activity 0.719* 0.974** 0.878" 1. 000
MDA 4 MDA content —0.968" * —0.826" —0. 650 —0.676 1. 000
FE o VR x x VORI P<C0.05 Fl P<C0. 01 AKF B AR . TR,
Note:* % "and “ * % ” indicate significant at P<C0. 05 and P<C0. 01, respectively. The same below.
®5 REAERHENMFEEEBIRMEXE
Table 5 Correlation of physiological indexes of cucumber seeds after ozone treatments
&b R RHR SOD i POD i % MDA % &
Index Germination potential Germination rate SOD activity POD activity MDAcontent
& 23 Germination potential 1. 000
% %% Germination rate 0.823" 1. 000
SOD & P SOD activity 0,747~ 0.931** 1. 000
POD 1% #: POD activity 0.891~ 0.949* * 0.786" 1. 000
MDA % 1 MDA content —0.988" * —0.801* —0.781" —0.835" 1. 000
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