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Abstract: [Objective] This study, with an investigation of the physiological and biochemical responses of
roots in Pinus massoniana seedlings to different phosphorus (P) concentrations, is aimed to explore the
physiological and biochemical mechanisms of P. massoniana in response to low P stress, so as to provide
theoretical support for the managements of P. massoniana plantations in low phosphorus area. [Method] First,
two-year-old seedlings of P. massoniana planted in potted with quartz sand were treated with six available P
concentrations, including 0 (Py). 0.562 5 (P;). 1.1250(P,). 2.2500 (ck). 4.500 0 (P;). 9.0000 (P,) mg-kg '
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before a control check (ck, 2.250 0 mg-kg™') with the effective phosphorus content of the national P.
massoniana forest soil survey. Then, the physiological and biochemical characteristics of roots, including
activities of acid phosphatase (ACP), total organic acid content (TOC), root vigor, malondialdehyde (MDA) and
activities of three antioxidant protective enzymes including superoxide dismutase (SOD), peroxidase (POD) and
catalase (CAT), were determined and analyzed in both 1.5 and 3.0 months after treatments. [Result] (1) Both
ACP activity and organic acid content decreased with the increase of phosphorus concentration with the ACP
activity of P, in August and September being significantly higher than that of ck (P<<0.05), and the ACP
activity of P4 being significantly lower than ck both in August and September (P<<0.05) whereas in September,
the ACP activity of P; was also significantly lower than that of ck (P<<0.05) with the organic acid content in P,
and P;, and organic acid content in P, being significantly lower than in ck (P<<0.05) in two sampling times.
(2) In August, the root vigor in ck was significantly lower than in Py, P, P; and P, (P<<0.05), and in September,
the root vigor increased with the increase of phosphorus concentration. (3) The root MDA content increased
with the decrease of phosphorus concentration with the MDA content in P, being significantly higher than that
in ck (P<<0.05), and the MDA content in P, being significantly lower than that in ck (P<<0.05). The antioxidant
enzyme activities showed a tendency of increasing as phosphorus concentration decreased whereas SOD, POD
and CAT were significantly higher in P, and P, than that in ck (P<<0.05) though their activities showed no
significant variation among ck, P,, P; and P, treatments. [Conclusion] In response to low P stress, P.
massoniana seedlings had their MAD, ACP, TOC and antioxidant system enzyme activities increased in roots
with the root vigor regulated. [Ch, 3 fig. 1 tab. 39 ref.]
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Figure 1 ACP activity and organic acid content in root of P. massoniana seedlings in different phosphorus concentrations
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Figure 3 MDA content and the SOD . CAT and POD activity in root of P. massoniana seedlings in different phosphorus concentrations
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F1 AEBRESYUTIERYEREETHISIRN Pearson XS

Table 1 Pearson correlation analysis of the physiological indexes of P. massoniana seedlings under different phosphorus concentrations
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