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Abstract: The role of understory plants on nutrient cycling of a restoring degraded pine forest in
Dinghushan Biosphere Reserve of subtropical China was studied, by quantifying litterfall, decomposition
and nutrient dynamics of understory plants in the ecosystem during an eleven year period. During that
period of restoration, litterfall of understory plants increased at a mean rate of 38 percent with years
except for the fifth year. By the fourth year of the experiment, annual litterfall was 0.20 t « hm *+ a!
and by the eleventh year it was 1.17 t « hm * » a~'. Nutrient concentrations of litterfall were (%): N
0.95, P 0.04, K 0.57, Ca 0.13 and Mg 0. 08, with generally highest concentrations in summer and fall,
and lowest in winter and spring. The annual nutrient contents of litterfall at the eleventh year of the

experiment were: N 11.10, P 0.47, K 6. 65, Ca 1. 48 and Mg 0.91 kg *« hm * « a~'. Rate of mass loss in
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decomposing litter was linear with a decomposition rate (k) of 0.31/year during the first year. Nitrogen
and P concentrations increased in decomposing litter, but N increased faster than P did. Concentrations of
other elements declined in decomposing litter throughout the total period of the experiment. Nitrogen was
the only element whose content increased during decomposition for the first 207 days. followed by a slight
decline over the next 224 day period to 90 percent of the original content. Contents of P declined,
following the linear rate of mass loss during the total period of the experiment to 67 percent of the initial
content. Calcium and Mg all decreased in a similar pattern during the whole course of the experiment to 30
percent for Ca and 14 percent for Mg. The highly mobile element K showed the greatest change with an
approximate 80 percent loss over the first 95 days, followed by an additional 11 percent over the next 336
days. Generally, losses in the contents of all nutrients from the decomposing litter were in the order: K>
Mg >Ca>P>N. Based on the results of this study, we suggest that litter from understory plants is
important in returning carbon and nutrients to the soil during early stage of restoration of degraded pine
forest.

Key words: understory plants; Pinus massoniana; degradation; restoration; Dinghushan; litterfall;

nutrient dynamics

:1000-0933(2002)09-1407-07 :S718. 5 A
1000hm?™7, . , .
72-‘0 b o
(Pinus massoniana) s
4 C ). ; ) a7,
o ’71-‘0 9
s s [3~11]
. 1990 o
( ) 3 N s
. )
( ) o
“ 21 ” ]2]0
1
1.1
. s 112°33, 23°10",
. 1927 mm, 5% 3 8 , 12 2
6%« 80%. 21.4C, (1 ) (7 )

12.6C  28.0CMH,



9 : 1409

o 50~200 m .
o ,pH 4.5~5.0 o s 30 cm, s
3 (Eucalyptus robusta) 66a, ( s 2~3 ).
s , s (
N ) . (Rhodomyrtus tomentosa) -
(Dicranopteris linearis) . (Melastoma sanguineum) . (Baeckea frutescens) L7l
1.2
s (paired-plot) s 20
( ) ( ) o
10X10 m?, 10 m . . N
o 30°%, 26.5°  34.5°% (1990 5 ,
( 2~3 ),
L4, 7Jo .
1.3
1991 10 21 C 60 3 mm s 25 X 25
cm?, 10g ) 5 5 4,
8.16.32 3 ¢ 15 / Do 1993 11 25 ,
( 1X1 m?, 1 mm) 10 a / Do 10 cm,
25 . s 1 3 (1991~1993) , o
( ) , 40 C
. . , 105 C ; 40/
105C) s . 0.15 mm , R
o s [1310 ’
a0, 105 C .
2.1
, 5 s
. 38%C 1. 1), . 6 0.36+0.17
tehm™?+«a!, 7 0.524+0.15t « hm % «a™ !, 44 9% 4 10 1.0240.32
tehm?«at, 11 1.1740.29t e hm ?«a !, 11%, 4
7.3 84 (C 1, , (
D »3 5 7 (kg +hm ?+mo "): 7 (29.11
+6.22)> 6 (23.70£9.12)> 5 (4.0842.22),
C D, ,
2 3 Do , 4~33
o ;8 :33.3)> 9 (29.40)> 4

23.7H)> 7 A1.6)> 6 Al.4)> 5 G.4H> 11 (G.0O> 10 (3.5,
:N0.95%,P0.04%,KO0.57%, Ca 0.13% Mg 0.08%,

¢ 2), Ca o s K
.K . 5 :N>K>Ca>Mg>P,
, 5
(38%0) C D, 11 (kg *hm 2 «a ":N 11.10+

2.77,P 0.47+0.12,K 6. 65+1.66,Ca 1. 48+0. 37,Mg 0. 9140. 23,



1410 22

200
- y=1.0033x-0.9194
> 160
£ F=0.4614{#=100)
& g 20
o
®= o4
xE % 0 f.
= o M i

1 7 13 19 25 31 37 43 4% 55 61 &7 73 79 @85 91 9
4 10 16 22 2B 34 40 46 52 58 64 TO 75 Bl B3 %4 10O
1593-52-25 2002-03-25

4F - A - H Year-month-day

1
Fig.1 Dynamics of litterfall of understory plants in a restoring degraded pine forest of Dinghushan
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Table 1 Litterfall and its nutrient contents of understory plants in a restoring degraded pine forest of Dinghushan(SE in

parentheses)

Litterfall N P K Ca Mg
Year
(tehm2+a7 1) (kgehm 2+a (kgehm 2+a D(kgehm ?+a (kgehm 2-a ') (kgehm ?-a" 1)
1990~1993* — — — — — —
1994 0.19€0. 06) 1.85C0.61) 0. 08(0.03) 1.11¢0.37) 0. 25(0.08) 0.15(0. 05)
1995 0. 14(0. 04) 1.32(0. 38) 0.06(0.02) 0.79(0.23) 0. 18(0. 05) 0.110.03)
1996 0.36€0.17) 3.39(1.63) 0.140.07) 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 0.79C0.14) 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 restoring degraded pine forest of Dinghushan(SE

in parentheses)

Seasons N(%) P(%) K(%) Ca(%) Mg (%)
Spring 1.213(0.050) 0. 059(0. 002) 0. 865(0. 042) 0. 046 (0. 040) 0. 115¢0. 004)
Summer 1.160(0. 040) 0. 058(0. 002) 0.743(0.036) 0. 042(0.035) 0.103€0. 005)
Fall 0.720€0.004) 0. 025€0.001) 0. 24500.012) 0.279€0.015) 0. 043(0. 004)
Winter 0.692(0.019) 0.016(0.001) 0.416(0.013) 0.137(0.009) 0. 049(0. 004)

Mean 0.946(0.028) 0. 040(0. 002) 0.567(0.026) 0.126(0.025) 0. 078(0.004)
2.2
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Fig. 2 Patterns of mass remaining in decomposing litter of understory plants
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Fig. 3 Patterns of nutrient concentrations in decomposing litter of understory plants
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