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Abstract: The role of understory plants on nutrient cycling of a restoring degraded pine forest in
D inghushan B iogphere Reserve of subtropical Chinaw as studied, by quantifying litterfall, decomposition
and nutrient dynamicsof understory plants in the ecosysten during an eleven year period. During that pe-
riod of restoration, litterfall of understory plants increased at amean rate of 38 percentw ith years except

2.

for the fifth year. By the fourth year of the experment, annual litterfallwas 0.20 t- hm~ a 'and by

the eleventh year itwas 1. 17 t- hm - a !

N utrient concentrationsof litterfall were (%): N 0.95, P
0.04, K 0.57, Ca0.13 andM g 0. 08, w ith generally highest concentrations in summer and fall, and low-
est inw inter and ring The annual nutrient contentsof litterfall at the eleventh year of the experment

were N 11.10, P 0.47, K 6.65, Cal.48andM g 0.91kg- hm > a . Rateofmass loss in decomposing
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litter w as linear w ith a decomposition rate (k) of 0.31/year during the first year N itrogen and P concen-
trations increased in decomposing litter, but N increased faster than P did Concentrations of other ele-
ments declined in decomposing litter throughout the total period of the experment N itrogenw as the only
elenent w hose content increased during decomposition for the first 207 days, follow ed by a slight decline
over the next 224 day period to 90 percent of the original content Contents of P declined, follow ing the
linear rate of mass loss during the total period of the experment to 67 percent of the initial content Calci-
um andM g all decreased in a smilar pattern during thew hole course of the experiment to 30 percent for
Caand 14 percent forM g The highly mobile eleanent K show ed the greatest changew ith an goproximate
80 percent lossover the first 95 days, follow ed by an additional 11 percent over the next 336 days Gener-
ally, losses in the contentsof all nutrientsfrom the decomposing litterw ere in theorder: K>M g> Ca> P
> N. Based on the resultsof this study, we suggest that litter from understory plants is mportant in re-
turning carbon and nutrients to the il during early stage of restoration of degraded pine forest

Key words understory plants Pinusmassoniana; degradation; restoration; Dinghushan; litterfall; nutri-
ent dynamics
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Fig 1 Dynamnicsof litterfall of understory plants in a restoring degraded pine forest of D inghushan
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Table 1 L itterfall and itsnutrient contentsof under story plants in a restor ing degraded pine forest of D inghushan (SE in

parentheses)
L itterfall N P K Ca Mg
o emrtal) gma kg m g ke m? gl ke m el g me gl

1990 1993 — — — — — —
1994 0. 19(0. 06) 1.85(Q 61) 0. 08(0.03) 1.11(0.37) 0. 25(0. 08) 0. 15(0. 05)
1995 0. 14(0.04) 1.32(Q 38) 0. 06(0.02) 0.79(0. 23) 0. 18(0. 05) 0.11(0.03)
1996 0.36(0.17) 3.39(1 63) 0.14(0.07) 2.03(0.98) 0.45(0. 22) 0.28(0. 13)
1997 0.52(0. 15) 4.89(1 39) 0. 21(0. 06) 2.93(0. 84) 0.65(0. 19) 0.40(0. 11)
1998 0.57(0. 14) 5.37(1 29) 0. 23(0.05) 3.22(0.77) 0.71(0.17) 0.44(0. 11)
1999 0.79(0. 14) 7.46(1 36) 0. 32(0. 06) 4.47(0.81) 0.99(0. 81) 0.62(0.11)
2000 1.06(0.32) 10.03(3 04) 0. 42(0. 13) 6.01(1.82) 1. 34(0. 40) 0. 83(0. 25)
2001 1.17(0. 29) 11.10(2 77) 0.47(0.12) 6.65(1. 66) 1.48(0.37) 0.91(0.23)

* Data is not available

2 ( )
Table 2 Nutrient concentrations of litterfall of understory plants in a restor ing degraded pine forest of D inghushan (SE
in parentheses)

Seasons N (%) P(%) K (%) Ca(%) M g(%)
Spring 1 213(Q 050) Q 059(Q 002) Q 865(Q 042) Q 046(Q 040) Q 115(Q 004)
Summer 1 160(Q 040) Q 058(Q 002) Q 743(Q 036) Q 042(Q 035) Q 103(Q 005)
Fall Q 720(Q 004) Q 025(Q 001) Q 245(Q 012) Q 279(q 015) Q 043(Q 004)
W inter Q 692(Q 019) Q 016(Q 001) Q 416(Q 013) Q 137(Q 009) Q 049(Q 004)

M ean Q 946(Q 028) Q 040(Q 002) Q 567(Q 026) Q 126(Q 025) Q_078(Q_004)
2.2
(p<0.01, 2), 1 31% (
) ( 431 ) 66%
( 33N P
, , N P 3
, Ca Mg , K ( 3
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Fig 2 Patternsof mass renaining in decomposing litter of understory plants
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Fig 3 Patternsof nutrient concentrations in decomposing litter of understory plants
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