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FEE. N THRVAMEA IR R (MT) X864 (Sh) Hha FKABL M, LIS 2 Sk R4 1 A T3 Gl 7K j5 52 58, SR %e
FEHRE R ST AT KRG 4h B AR 9 06 M 4 (ROS) AT % S N7, FE X KRG 4h v AR FBAR R 96 J) . N ¥ (MDA) & /& . ROS
(H,0,, 0, - )&t HiAfLEF(SOD, POD, CAT, APX) {EMEFIHAILTI(GSH, GSSG, AsA |, DHA) &k 4740 7. 25 53R,
SNIEER AN MT REZE M7 Sb Ik % 7K A8 4 A K SR R0 | 32 K RE A i AR i, 5 300 Sh ACFEAR L, 30 100 wmol - L' 1
MT fdi 7K R AR 223 F A EAR K20 BIHR 5 4. 19% F1 34. 7% MDA | H,0, 10, + & FE4M5IAE 37. 0% . 32. 7% F1 40. 5% . LAk, MT 4b
FEALAE POD 1 CAT 36 P04 T 54. 19% F1 21. 8% , iR FETH T AsA-GSH fE3F. pt I WL, /MBEERAN 100 wmol -L =" MT AJ DI 3E
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Effects of Exogenous Melatonin Treatment on the Growth and Antioxidant System of

Rice Seedlings Under Antimony Stress J 7 i N

CHU Yu tan, LI Yan, HUANG Yi-zong* , BAQ Qlong -Ii, SUN Hong -yu; HUANG Yong-chimny v A v
(Agro En\rlronmenta Protectlon Instltule Ministry of Agriculture anillﬁmal _Affalrs Tianjin 300191, Chma) f ) -

Abstract: To 1nveshg§l(° “tlie effe('t of exogenous application ‘of telatorin- (MT) on rice seedlings under annmony (Sh) stress . hydroponic expenmemq Were (amed out fh
rice seedlings (Fluafun No. 2). The fluorescent probé louhzatmn techno]ogy Was used to locate the reactie oxugen species (R(')S) in the root tips of rice séedlings, and'the
root viability, malondialdehyde (MDA) content, ROS ( Hy0, dnd 0, .ll) content , |antioxidant enzyme ( SOD, POD, CAT, and APX) activities, and antioxidant (GSH,
GSSG AsAl, and DHA) contents in the roots of rice qeedli‘ncrs Were dnalyzéd. The results showed that exogenous addition of MT could alleviate the adverse effects of Sh stress
on the’;rowﬂi and | increase the hiomass of rice seedlings. Compared \\li}}h the Sh- t‘redtment the application of 100 pmol-L ™" MT increased rice root viability and total root
length by 44. 1% and %, 7% and reduced the content of MDA, H,0, and-05* 'fbv 30.0%, 32.7%, and 40.5%, respectively. Further, the MT treatment increased the
activities of POD and CAT by 54.1% and 21. 8%, respectively, and also regulated the AsA-GSH cycle. This research indicated that exogenous application of 100 pmol L~
MT can promote the growth and antioxidant ability of rice seedlings and alleviate the damage of lipid peroxidation by Sb stress, thus improving the resistance of rice seedlings
under Sb stress.

Key words antimony stress; rice; melatonin( MT) ; antioxidant system; AsA-GSH cycle
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1 BFFEA A1 BE Sh X 7K Rl 4l B A AR B Y520
SERFI] AR BE Sh A XK AF A i A ARG
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2R R T E A T A0 R B .
5 CK #H1,500 wmol - L =" Sb Jifrifa kb FH v 5 1 25 /™
FHNHI KRS A A K, 17 300 wmol-L™" Sh kil Rk
FEL 2K AR 2 A T 47. 0% 1 44. 9%, T
IKABLN G R | MREE T AT EAMR T EX 4
FEFRA PRI 35% , IR I e 0% FEAE R By
BeS2ul Sh s ik B

R1 FEKRE ShIWKBHEFK, R, HEMFEHRM

Table 1  Effect of different concentrations of Sh on shoot length, root length, fresh weight, and dry weight of rice seedlings
Sh e EYIS A BN Hff E it R
/wmol - L ™! /cm /ecm /mg-Hk ! /mg-Hk ! /mg-Ff 7! /mg-Ff !
0 5.79 £0.41a 15.38 +1. 14a 19.51 +£1.24a 18.32 +1.23a 3.74 £0.24a 2.11 £0. 14ab
50 5.21+0.37b 12.29 +1.41b 21.65 +1.55a 16.68 +0.25ab 3.91 £0.53a 2.22 £0.06a
100 4.61 £0.40c¢ 11.80 +1.3bc 15.54 +0.54b 14.43 +1.24¢ 3.31 £0.17ab 1.85+0.27b
200 3.56 £0.33d 11.06 £0.82¢ 13.24 +1.54be 15.31 £1. 12be 2.73 £0.02bc 1.81+0.31b
300 3.07 £0.35¢ 8.48+0.35d  11.60+1.0lc  11.51=1.14d  2.40£0.30c 1.37 £0710c_
500 1.74 0. 18f 1.41 0. 26e 4.79 +0.32d 3.22+0,15¢ | 1.61+0.05¢ o."31_3ﬁ.‘105‘91"“

1) RIS RVNG 4 2R A BRI 2% 5 8. (P <0.05) , Tl
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Fig. 1 Effect of MT on fresh and dry weights

of rice seedlings under Sb stress
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Fig. 2 Effect of MT on root growth of rice seedlings under Sb stress
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L RASEL . ARBCEORIAR 70 SUB o ) R T

19. 1%, 78.2% ., 57. 8% F116. 5%, MSMEA M MT  34.7%, 44.0%. 29.3%., 34.7%. 42.4% i
B Sb i aa gb B KRR BRI | ARF I, RAEK 23.0%.
&2 MT xt Sb il TKTEL &R R & KRS E MM
Table 2 Effect of MT on root growth parameters of rice seedlings under Sbh stress
e SR MR AR HRAFR MR AR R S8
/em- B! Jeme B! /mm? -k 7! VO 3 VO O
CK 61.82 +3.32a 6.15+£0.33a 19.44 +1.89ab  554.21 +38.19a  223.88 £17.45a 31.81 +5.23a
MT 50.42 +3.56b 5.71 £0.36a 18.50 £1.73bec  337.75 +£7.85b 189.15 +24.13b 24.69 £3.09b
Sh 23.40 £2.12d 2.69 £0.08¢ 15.73 £2.42¢ 121.00 £9.71d 94.50 £9.33d 26.56 +1.85¢
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