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Impacts of Aluminum Stress on the Growth and Physiological

Characteristics of Pinus massoniana Seedlings
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Abstract; The Pinus massoniana seedlings were treated with different AI’" concentrations in order to inves-
tigate the effects of aluminum stress on growth and physiological characteristics including chlorophyll, os-
mo regulation substance (soluble sugar, protein, proline), MDA and protective enzyme (superoxide dis-
mutase, peroxidase) activities in leaves, which were experimented and studied to provide theoretical basis
for revealing aluminum toxicity physiological mechanism and improving the Al-tolerant ability of P. mas-
soniana. The results showed the treatment of 0.2 mmol « L™" AI’" had no significant impact to the seed-
ling height and basal diameter but some promotion on its root length; above 0. 2 mmol « L™ AI’t, the

growth of the seedling height, basal diameter, root length were inhibited, and the higher the concentration
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is, the stronger the inhibition is; The content of chlorophyll and the activities of SOD and POD in leaves
climbed with the increase of AI*" concentration before they declined; above 0.2 mmol « L™" AI*", with the
addition of AI’" concentration, the contents of osmo regulation substances, such as soluble sugar, soluble
protein and proline presented the upward trend; above 0. 2 mmol « L' AI’*, the content of MDA changed
the same as the osmo regulation substances. It proved that P. massoniana membrane lipid could produce
oxidation with the treatment of AI’". P. massoniana seedlings had a certain Al-tolerant ability. They

could produced physiological adaptive response to balance and reduce the aluminum toxicity by increasing

the synthesis of SOD and POD, and accumulating proline, protein and soluble sugar.

Key words: aluminum stress; Pinus massoniana ; growth;physiological characteristics
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Y et MDA & &8 7 AP ¥k BEESS 0. 2 mmol -
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Table 1  The growth in P. massoniana seedlings under aluminum stress

AT Y kB it ki s it
AP concent;riltion Root length growth/cm Plant height growth/cm Basal diameter growth/cm
/(mmol « L™1)

0~30d 0~60d 0~30d 0~60 d 0~30d 0~60 d

0 9.61+1. 20ab 19. 9442, 53ab 1.1740. 62a 2.974+0.43a 0.03940.013a 0.08040.011a

0.2 11.10=£1. 32a 22.65+2. 74a 1.00£0. 31a 2.07%0.47ab 0.03040.007a 0.08140. 008a

0.4 9.21+1.00ab 18. 03+ 1. 96ab 0.80+0. 31a 1.5340.47b 0.03540.012a 0.06840.016ab

0.8 8.94+1. 11ab 17.40+2. 17ab 0.7340. 24a 1.43%£0.13b 0.02540. 002a 0.05940.012ab

1.6 7.247+0.91b 14.23=+1. 84b 0.8740. 24a 1.40=£0. 20b 0.02140.008a 0.0394-0.018b

T« 3% TP B A~ 35 {8 4 o 0 22 5 TR 910 RS [ 72 B 3R 7R AN [R] ALY ok B AR B[R] A 0. 05 7K 47 18 Ik 25 1 22 57

Note:Data in the table are means & SD. Different letters in the same column indicated significant difference at 0. 05 level
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Different letters indicated significant difference under the different concentrations of AI*" at 0. 05 level; The same as below
Fig. 1 The contents of chlorophyll in P. massoniana leaves under aluminum stress
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Fig. 4 The activities of SOD and POD in P. massoniana leaves under aluminum stress
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(9 18 F A 5 BE 7 o Tl 2R G (1% IO TR e 7 A DR

3 eSS4
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