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Abstract ;: The objectives of this study were to fully tap the adaptation potential of plants to low phosphorus
stress,to reveal the response mechanism of plants which can use phosphorus efficiently under low phos-
phorus stress,and to select the genotypes with highly efficient use of phosphorus to deal with the lack of a-
vailable phosphorus in forest soil. Two Chinese fir clones (M1 and M4) with high phosphorus use efficien-
cy under low phosphorus stress that were screened out from our previous study and clone M24 with ordina-
ry phosphorus use efficiency were taken as the research objects to examine the morphological and nutrient
distribution differences of the clones with different phosphorus use efficiency under low phosphorus stress.
The results showed that compared with M1 and M4, the aboveground part growth of M24 was more affect-
ed by the low phosphorus stress,and the underground root proliferation ability of M24 was also lower than

those of M1 and M4. Differences were also observed in response strategies to low phosphorus stress be-
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tween M1 and M4 :the growth of aboveground part of M1 was higherer than M4, while M4 demonstrated
stronger ability for the proliferation of underground root system,so as to absorb more phosphorus nutri-
ents from culture medium and distribute more material to the root system. The root anatomical structure
indicated that under low phosphorus stress, M1 showed high v/r ratio and low cortex ratio,thus the circu-
lation of nutrients in plants was speeded up. M4 showed low v/r ratio and high cortical ratio,its nutrient
transport capacity was relatively weak,but the absorption ability was stronger. Through different strategic
behaviors, the phosphorus nutrient distribution in M1 and M4 was the same,and the phosphorus content in
both roots showed a trend of increasing gradually with the treatment time. In conclusion, the clones with
high phosphorus use efficiency was more tolerant to low phosphorus than the clone with ordinary phos-
phorus use efficiency.and the former could adapt to low phosphorus stress through different strategies: M1
increased the phosphorus nutrient needed for normal growth in plant shoot mainly by accelerating phos-
phorus nutrient recycling,and M4 increased the absorption of phosphorus nutrient in medium through root
proliferation,so as to supply the upper growth.
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nutrient distribution
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Fig. 1 The equipment drawing of this study
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Comparison of the growth of different Chinese fir with different phosphorus (P) use efficiency at different time
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Fig. 3 Comparison of the ratio of vascular bundle diameter to root diameter and the percentage of cortex in the total cross-sectional area

of different Chinese fir with different P-use efficiency at different time
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Table 1 Correlation analysis of morphological growth and nutrient distribution of Chinese fir clones with different phosphorus use efficiency
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