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Effects of Ozone Stress on Root Morphology and Reactive Oxygen Species Me-

tabolism in Soybean Roots

ZHAO Tian-hong,CAO Yan-hong, WANG Yan,DAI Zhen,LIU Yi-ou,LIU Bo

(College of Agronomy,Shenyang Agricultural University , Shenyang 110866 , Liaoning, China)

Abstract: In recent years,the elevated ozone has become a serious problem which has some significant effects on plant. The
response of morphological characteristics and reactive oxygen species metabolism in roots of soybean to elevated ozone concen-
trations was investigated in this paper. Soybean grown in open top chambers( OTCs ) exposed to ambient air( O, =40 nL-L™")
and elevated ozone( O, =110 +10 nL-L™"). Root volume , nodule number, root and nodule dry weight, relative electrical con-
ductivity and malonaldehyde (MDA ) , hydrogen peroxide( H,0, ) and superoxide anion( O, ) production rate,activities of super-
oxide dismutase(SOD) , catalase ( CAT) and peroxidase (POD ) were determined. The results showed that the root volume and
root dry weight per plant decreased,then the nodule number and nodule dry weight per plant also declined with ozone concen-
tration rising. Compared to CK, elevated ozone treatment significantly increased MDA and H, 0, content( P <0.05) ,relative e-
lectrical conductivity and O, production rate( P <0.05). SOD activity was higher than CK at branching stage but lower than
CK at the other stages under elevated ozone stress. Activity of CAT was lower than CK at flowering stage but higher at the other
stages. Activity of POD increased in the early period and decreased in the late period ,which was higher than CK at all growing
stages. It can be concluded that the ozone stress has negative effects on soybean roots on account of oxidative damage , which re-
strains the growth and development of soybean roots.
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Fig. 1 Variation of roots morphological index in soybean under ozone stress
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Fig.2 Variation of MDA content and relative electrical conductivity in soybean roots under ozone stress

180 OcK B0,
A
i 160

ey
- 140 K
o0 1525254
3 . i 3
7 — 120 ] RS
Mo b RE5S
41 e SN
HE 00 S s
el Fatets
3 S R
NS . P E] B
© e e b5 1505254
& & 80 ¥ e W Skt W tetet
= e Hiete e R
= § b3 e e [5505
= b 5053 S e
= 60 55
e ¥t L R 3
B S e R ;
b= 40 s bt :

= O] - [

(=3 e Bl

B 20 Ha R

“ b RS

S e i

R 433 L B :
. L1 - g g
2 THE 45364 BRI
Branching Flowering Podding Filling

0. 50 Qck @o,
B
0. 45
= rret
= 0.40 bps
0! EAT - .
) s Boed
. 0.35 bk pRSce
i nt b
4 b wa
42 0.30 s £
& 2 e pS
R e 2
N S5 0.25 b E035
® S A pedid posesed
Bk 3 :
w2 0.20 i : b
=g R ] b
S 1525 e b25e5e
., 0.15 ) B b
(=) 150505 R p2525ed
= + RXRY W e b0
= 0.10 Rose) B possded
M ettt et ety
R R na
R K] s
PO OO htt
0.05 R R e
=4 : R pl’ P'O’O.l s - 40'0‘0’-
a3 - 1 R 3 - S B +3535%
’ i e o
pas ] THEW] 45384 B0
Branching Flowering Podding Filling

3 OMMETAEMRR Oy FFEEEM H,0,REBHNEN

Fig.3 Variation of O, production rate and H,O, content in soybean roots under ozone stress
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