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HE NOMH,0, 25 SHNHAFEDIIE RN FEE 5001, A THIENOMH,0, K H (Glycine max)IRARAMRILLZANH
(root border cells, RBCs)if 41 i N HPER A ILAHELOCR, L “Wide3'5 jCF’M‘/H‘Jr WS T B EEE T K AR A JENOAT
H,0, 1221k, ARAINENOMIH, 0, 1 K H R AIRBCS M1 e 45 %W, 50 umol * L™ 1 Al E#4g h i MHI A AR
K, SERAERRIOBUR ) [ G35 8 AR R M IENONIHL 0, Fr k. HiMN0.25 mmol * L~ MAMEINOME TR LR ML (Nay [Fe
(CN)NO] * 2H,0, sodium nitroprusside, SNP)#0.1 mmol * L~ H,0,, fiEfi ﬁﬁiﬂ%fﬁf#Alx‘J‘kE}fEWKﬂ"]?mﬁ?ﬂ\ LSS i
RBCs MIZEL, MM LA$%0.05 mmol * L~ 1 NOWHKRHI2- (4- BHEHK)-4,4,5,5- TUHIEBKM:_ 1- #-3- £y, o
(Cy4Hy * K, carboxy-PTIO, cPTIO)M1150 U * mL " ! H,0,iFkMi(catalase, CAT)i¥k. JFHAMENOREDS 13 (LR
QEHZOZH’]%J«% frﬁwmzozm RNOM A TE B . XK NofrDHzozmﬁ%‘?k?*ﬁﬁe&RBCsﬁﬁJ%ﬂEaﬁ KBRS 54T
NO M AEIEL 45 H,,0, M, JETT 5 5 KT AR K RBCSIMI B 5 B o

REH: HBE H,0, NO RR WAZYR K=

Abstract: Aims Nitric oxide (NO) and hydrogen peroxide (H,0,) function as signaling molecules in plants. A role
for NO and H,0, in the regulation of many abiotic stress responses, including drought, salt, heat, heavy metal
and Al stresses, has been proposed. Our objective was to investigate (a) the Al-dependent accumulation of
endogenous NO and H,0, in root tips and (b) the role of exogenous NO and H,0, in alleviating Al toxicity in root
tips and root border cells (RBCs).

Methods Seedlings of soybean (Glycine max) ‘Zhechun No. 3’ were divided into two groups for hydroponic and
aeroponic cultured experiments. In order to investigate the response of endogenous NO and H,O, in root tips to
50 pmol * L~ LAl, we determined root elongation, Al content in root apexes, endogenous NO and H,0, content
and their location in hydroponic cultured experiments. In the aeroponic culture experiments, seedlings were
pretreated with exogenous NO and H,0,, then RBCs viability as well as the indicators in hydroponic cultured
experiments were tested to clarify the role of exogenous NO and H,O, on alleviating Al toxicity in root tips and
RBCs.

Important findings Al inhibited root elongation, increased Al content in root apexes and induced endogenous NO
and H,0, accumulation with the hydroponic culture. Results of the aeroponic experiments demonstrated that
both 0.25 mmol * L~ 1 NO donor sodium nitroprusside (SNP) and 0.1 mmol * L~ 1 H,0, alleviated the inhibitory
effect of Al, decreased Al accumulation in root tips and enhanced RBCs viability. The 0.05 mmol * L~ 1 NO

scavenger cPTIO (carboxy-PTIO) and 150 U * mL "~ 1 H,0, scavenger CAT (catalase) reversed the alleviating
effect. Furthermore, the results indicated that exogenous NO promoted the accumulation of H,0, in root

apexes, while exogenous H,0, did not significantly affect NO content in root apexes. All of these results
suggested that the rise of NO and H,O, were in accordance with defense response in root apexes and RBCs to
Al toxicity in soybean, and the increase of NO may regulate the H,0, production to protect soybean from Al
toxicity.
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