AL RL2F 44 2009,28(5):972-977

Journal of Agro-Environment Science

AMIEIK IR X RIS R IER E R A K SR EE
EMERATER

B, L ok, RO, Lk

GRS KA Bl2a2E b, IR IR 411201)

W B CRHAREETEME T INE KA IR (SA )RR TS Y21 b FORI A R Bt SR B 6 M UK L e e A i v
HSEMN o S5 HIRA , o i B AR R AR T 8, 4 T 25 AR i ) B i SA RIFER A T FOR MY XA R
HI B RS A JER N . SRR AL R , oK R AR BB (O ) Rl S A SR B 5 353, B i S8 Ak L M i 88 SR R I 2 R
TR T SA AT A ST, XS AR I R E RN, RS S A LR (SOD, EC 1.15.1.1) , s 4kt
(POD,EC L1LL7)3E TS, il S84k S8 (CAT,EC 1.11.1.6) FIHLIR i AR AL BB (APX, 111111 3% 1 5 SA AbBEAE HE4 I
BT SOD 1 POD Mt —25 T4, By CAT A1 APX 1608 T REARRIE . X SE2E RPEIR , SA AT B S L EHE 4 , PR3 41 2 4n i fo il
AL, 2 SA Bt R TR EME A A B AR A

KSR K I KR s PR AL ; 200
hESHES .X503.231 CEMEERE:A XEHS1672-2043(2009)05-0972-06

Modulation of Growth and Antioxidative Enzyme Activities of Zea mays L. in Manganese—contaminated Red
Soil by Exogenous Salicylic Acid

PENG Xi—xu, FENG Tao, YAN Ming-li, WANG Hai—hua

(School of Life Sciences, Hunan University of Science and Technology, Xiangtan 411201, China )

Abstract: Pot experiment was employed to investigate the effects of salicylic acid(SA )on the growth, lipid peroxidation, electrolyte leakage
rate, reactive oxygen species( ROS )accumulation and antioxidative enzyme activities of maize plants(Zea mays L.)in a red soil contaminated
with excess manganese(Mn ). The results indicated that excess Mn dramatically reduced the dry weight of maize plants, and significantly in—
creased the Mn content in both shoots and roots. Treatment with SA promoted the growth of maize plants under Mn stress, demonstrating alle—
viating effects of Mn toxicity in maize plants by SA treatment, but had no obvious effects on the distribution and content of Mn in plants. The
accumulation of superoxide anion and H,0,, proline production, lipid peroxidation and electrolyte leakage significantly increased in maize
leaves exposed to excess Mn, whereas the values of these parameters were much lower in the plants treated with SA and excess Mn. Treatment
with excess Mn enhanced the activities of superoxide dismutase (SOD, EC 1.15.1.1 )and guaiacol peroxidase (POD, EC 1.11.1.7), while in—
hibited the ones of catalase (CAT, EC 1.11.1.6 )and ascorbate peroxidase( APX, EC 1.11.1.11 ). However, SA application increased further
the activities of SOD and POD, and diminished the decrease in the activities of CAT and APX in the plants exposed to excess Mn. It is con—
cluded that SA modulates the activities of antioxidative enzymes to protect maize plants from oxidative damages may be an important physio—
logical reason for SA—induced alleviation of Mn toxicity.
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Table 1 Selected properties of the soil

N i/ N/ p/ K/ NGl
LHEARR pH ﬁm@ 4 / 4 / 4 : ﬁxﬁ(’i@
g-kg g-kg g-kg?  mg-kg’ mg-kg

L18% 4.83 17.6 1.69 0.51 94.8 76.2

E K (Zea mays L., 8 E 13)7E N TS M= B
F%,24~26 C/18~20 C, IR 70%+5% , 53 14
h/10 h, YEHRER A 100 mol -m2-s™, FF28 0.1%HgCl,
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HZEROK G, DMRFE RIEREE . 10d )5, 1
mmol L' SA ¥5¥ (pH6.8) fill 0.01%(V/V )Tween—20
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Table 2 The growth and Mn accumulation of maize treated

with SA and excess Mn

18 tr Xif R SA Mnl  Mn2 SA+Mnl SA+Mn2
ZEMH/gDW R 4.11a 4.09a 3.06b  24lc  3.75a 3.07b
R g R 037a  0.38a 031b 026c  0.35a 0.30b
ZEnF DW/AR DW  I1.la 1082 99a  9.3b 10.7a 10.2a
AR /mg g DW 0.12A 0.12A  2.73B 3.34C 2.63B  3.27C
A /mg-g'DW  0.07A  0.07A 1.05B 1.72C  1.16B 1.69C
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Pro & HE AR, (H B ERRALT HALEE T ik
Pro & (P<0.01),
2.3 SA FAsERT O: - FFHEEE H0, §ERFN

BT FOKRI R O - PRAE R H0, i
P SA S/ FERAC T AR . SRR EL , B —
B SA AL FRREAR T ik o rp Os - P A% 35 T HL0,
o HAARIA R R E K. RS E Rh 05
PR AR Hy0, 7 i ik 2 TR (P<0.05 ) 5 11T SA i
A R REAIS T 4G a1 TR (P<0.05)
24 SA s ENEEE RN

SA Fih Ab RN B A AL I 1 0 PR AR A B AN TR
(1 2), S EEEIHASH A SOD G H: , 3 R 7 4b 3
6~9 d AR I i (P<0.01),Mn2 #5549 SOD | THIg
FERT Mnl, Bi—[1) SA LbFE T, SOD £ 3~6 d W[H]3%
PERET S, SRESEREAIL, 25 12 d 5 LT IR
20.6% (1€ 2A) ., 5 —4R SA Ab3 LY, 4 G b HE
T SOD &M LTy iR BT R

[FIFE , SA Filid 4 1 2 42 POD {5 (P<0.05),
Hirp Mn2>SA>Mnl; 7F SA Fllid f4f 41 A Ab BRI AR PR
o, POD W TS IR R (K 2B), 5 SOD KA, SA
A SR T80 CAT FEPEIR . FRE(P<0.01), H
Xt CAT 3 P il Ve HEATHR 40 Sl (] 2C)

1R B APX I B R IR (P<0.05) (K12D) .
MAKT S, 78 Mol F1 Mn2 Bp38 K, APX 36 P40 91 L
NIRRT 20.2%7F1 39.2% , SA 375 S i APX 11,

R 3 SA FERAE T EARM A MDA [HER & EMEMTSERNEN

Table 3 Changes in the contents of MDA , proline and electrolyte leakage percentage in leaves of maize treated with SA and excess Mn

Bzt Xif B SA Mnl Mn2 SA+Mnl SA+Mn2
MDA/nmol - g FW 12.6A 1324 20.4B 27.6C 14.9A 18.1B
FL T 5 3 2% % 9.2A 9.6A 18.58 29.4C 13.1A 20.3B

Pro/nmol *min™ - g 'FW 1.2A 1.3A 2.0B 3.2C 1.4A 2.2B
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Figure 1 Effects of SA on the generation rate of Oz« (A )and H,0, content(B) in the leaves of maize plants subjected to excess Mn
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