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The Role of Phosphorus on Plant Succession of Grassland
in Andosol Region

I. P-cycle in annual and perennial plant communities
Chan Chung, Kazuo Sugawara* and Byong Tae Jean

Summary

Phosphorus(P) cycle of Miscanthus sinensis, Sasa palmata and Artemicia princeps for perennial

plants and Polygonum thunbergii for annual plant were investigated in natural plant communities esta-

blished in Andosol region.

1. Perennial plants contained about 50~80% P of the maximum accumulated in whole plant in under

ground parts as reserve P before wintering. On the other hand, annual plant returned the most part
of P in plant tissues to soil and wintered with a small amount of P in only seed.

. The storage percentage of K was low compared to P in both perennial and annual plants. And the
return of K from litter to soil proceeded rapidly because of easy leaching of K.

. Perennial plants stored a large amount of P in reserve organs before wintering and carry it over
next generation, and P holded in an individual showed a yearly increase. Consequently, P was less

susceptible to depressive factor for growth of perennial plants even in poor P circumstances like

Andosol region, compared to annual plant.
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Fig. 1. Seasonal changes of dry matter yield.
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Table 1. The ratio of above ground part to under ground part dry weight (T /R ratio).

Species Apr. Jun. Aug. Oct. Dec.
M. S. 0.14 0.71 0.79 0.54
S. P. 0.52 0.79 1.00 0.83 0.66
A. P. 0.04 1.56 2.74 4.12 1.68
P. T 1.06 1.67 1.82 5.94 5.79

M. S.: Miscanthus sinensis; S. P.: Sasa palmata;
A. P.. Artemisia princeps, P. T.. Polygonum thunbergii.
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Fig. 2. Seasonal changes of P-content in Above- and Under-ground part and Litter.

Table 2. P-distribution before wintering in M. sinensis (g/ m?).

Storage %

Plant - part o Octr;_‘ 7‘A7*.Dec. . Dec-Oct.
Above-ground S+ L 047 0.00 —0.47
Seed 0.00 0.07 0.07
S+ L + seed 0.47 0.07 —0.40
Under ground 0.49 0.75 0.26
Total 0.96 0.82 —0.14

0.00
7.29
7.29
78.13
85.42

Storage % shows the proportion of each item’s in Dec. to total P in Oct.
Note: S: Stem, L: Leaf.
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Fig. 3. Seasonal changes of K-content in Above- and Under-ground part and Litter.

Table 3. P-distribution before wintering in A. princeps (g/ m?).

Plant part Oct. B Dec. Dec-Oct. Storage %
Above-ground S+ L 2.02 0.00 —-2.02 0.00
Seed 0.00 0.65 0.65 22.89
S + L + seed 2.02 0.65 —-1.37 22.89
Under ground 0.82 0.90 0.08 31.69
Total 2.84 1.55 —1.29 54.58

Storage % shows the proportion of each item’s in Dec. to total P in Oct.
Note: S: Stem, L: Leaf.

— 149 —



Table 4. P-distribution before wintering in P. thunbergii (g/m?).

Plant part Oct. Dec. Dec-Oct. Storage %
Above-ground S+ L 0.66 0.00 —0.66 0.00
Seed 0.00 0.25 0.25 3247
S + L + seed 0.66 0.25 —-0.41 3247
Under ground 0.11 0.00 -0.11 0.00
Total 0.77 0.25 —0.52 3247
Storage % shows the proportion of each item’s in Dec. to total P in Oct.
Note: S: Stem, L: Leaf.
Table 5. K-storage % before wintering in three species.
Species Seed Under-ground Total
M. sinensis 0.74 58.64 59.38
A. princeps 12.05 22.46 34.51
P. thunbergii 7.64 0.00 7.64
Storage % shows the proportion of each item’s in Dec. to total K in Oct.
Note: S; Stem. L; Leaf.
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