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Abstract: To elucidate the physiological responses of rice to aluminum (Al) toxicity, a hydroponic experiment was
conducted using the rice variety Haihong 11 (HH11) exposed to five AI** concentrations (0, 40, 160, 640, and 1280
uM) for 25 days. Plant phenotypes, soluble protein, malondialdehyde (MDA) content, and antioxidant enzyme
activities (APX, CAT, POD, SOD) were measured. Al stress exhibited significant organ-specific effects: shoot
height was marginally affected, while root growth was progressively inhibited with increasing Al concentration.
Root soluble protein content showed an initial increase followed by a decline, and MDA content was significantly
elevated at 160 pM, indicating severe membrane lipid peroxidation. Root APX, CAT, POD, and SOD activities all
displayed a hormetic pattern—induced at moderate concentrations but suppressed at high concentrations—with 160
UM as the critical activation threshold, whereas leaf parameters remained largely stable. These results indicate that

rice mitigates Al toxicity primarily through root-based antioxidant defense and osmotic regulation, while leaves
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maintain homeostasis due to limited Al accumulation. This study provides a theoretical basis for breeding and

cultivating Al-tolerant rice in acid soils.
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Kimura B nutrient solution formula
JCH el REBR -
Element Reagent Liquor concentration(g/L) S0l @)
B — KNO, 15.9 7.95
R — Ca(NO,),5Ca(NO,),4H,0 59.9/82.6 29.95/41.3
B = (CKEILHR) MgSO,/MgS0,7H,0 65.9/134.8 32.95/67.4
(NH,)2S0, 48.2 24.1
K,SO, 15.9 7.95
B H,BO, 2.86 1.43
CuSO,-5H,0 0.08 0.04
ZnSO,7H,0 0.22 0.11
MnC,,-4H,0 1.81 0.905
(NH,)2Mo, 4H,0 0.09 0.045
RN KH,PO, 24.8 12.4
BRGNS Bk REES Na,"EDTA 7.45 3.725
FeSO, 7H,0 5.57 2.785
BN (EDTARREY C4EA) LI AN 8.42 4.21

VE: BB I mL, K EREIL, KA 40% RIS pH N 5.4~5.7,

T AR EAEDTAYN JUSe M HIEDTARY, & XINAFE P IR, Hamlmiese, Bofaem, # B, w R INHCLIE

MRS REE .
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