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Abstract: In order to understand the physiological responses and mechanisms to aluminum stress in wild herb
Plantago asiatica, the characteristics of osmotica, membranous peroxidation and protective enzyme system under
aluminum stress were studied. The results showed that there were no significant effects on physiological indexes
of P. asiatica treated with low concentration of aluminum. With increasing of aluminum concentration, the
contents of proline, soluble sugar and soluble protein in leaves rose at first and then descended. Under high
concentration of aluminum stress, the membrane permeability and MDA content of leaves increased significantly.
When treated with 500 mg L™ AI’" or above, the activities of SOD, CAT, POD in P. asiatica leaves increased
significantly. Therefore, wild herb Plantago asiatica could start physiological protection mechanism to reduce
harm by aluminum stress, showing strong resistance to aluminum.
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Table 1 Fresh and dry weight of Plantago asiatica under Al stress

Al 7] Days
(mgL™) 0 10 20 30
fif 7 Hh A 0 4.050+0.386 6.587+0.416a 11.04340.942a 11.29040.955a
Fresh weight - Above ground 100 6.4870.604a 11.063+1.005a 11.223+1.096a
500 7.3070.599 11.100+0.752a 9.777+0.618a
800 5.170:£0.344b 8.377£0.356b 7.170£0.650b
2000 4.373£0.313b 5.043£0.107¢ 1.790+0.619¢
H RS 0 2.370£0.230 4.410£0.137a 5.523+0.532a 6.927+0.479%
Under ground 100 4.380£0.555a 5.960£0.241a 6.560£0.624a
500 3.940+0.282a 5.220£0.067a 3.633£0.150b
800 3.167+0.405b 4.800+0.151b 3.310+0.102b
2000 2.707+0.206¢ 3.173+0.141¢ 1.467%0.105¢
T M A 0 0.583+0.059 0.960+0.040a 1.941+0.294a 1.797+0.137a
Dry weight - Above ground 100 0.983+0.066a 1.983+0.239a 1.8970.102a
500 1.027+0.062a 2.081+0.242a 1.597+0.166a
800 0.817+0.038a 1.39520.066b 1.3370.088b
2000 0.727+0.029b 1.07420.096¢ 0.473£0.138¢
H RS 0 0.212+0.043 0.410+0.060a 0.810+0.042a 1.1330.094a
Under ground 100 0.410£0.051a 0.864:£0.056a 1.130+0.075a
500 0.3670.033a 0.7530.044a 0.5770.072b
800 0.3600.026a 0.619:£0.048b 0.620£0.061b
2000 0.353+0.012a 0.465+0.022¢ 0.380£0.006¢

[FIB RSOl Jo A ) 5 Bl 22 7 i 25 (P<0.05)

Data followed different letters within column indicate significant difference at 0.05 level.
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Fig.1 Relative water content (A), MDA content (B) and membrane

permeability (C) in Plantago asiatica leaves under Al stress
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Fig. 2 Effects of Al stress on contents of proline (A), soluble sugar (B)

and soluble protein (C) in leaves of Plantago asiatica
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Fig. 3 Activities of SOD (A), CAT (B) and POD (C) in Plantago

asiatica leaves under Al stress
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