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CHARACTERISTICS OF LITTERFALL IN RELATION TO SOIL NUTRIENTS IN MA-
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YAN En-Rong WANG Xi-Hua and ZHOU Wu
Department of Environment Science  East China Normal University =~ Shanghai 200062  China

Abstract Aims Litterfall plays an important role in linking aboveground and belowground processes in for-
est ecosystems. Nuitrients absorbed by plants can be released to the soil and re-utilized by plants via litter de-
composition. Although litterfall composition and dynamics have been widely studied in the past two decades
the relationship among litterfall nutrient cycling and vegetation types is poorly understood. Therefore we
studied litterfall in evergreen broad-leaved forests EBLF to enrich our knowledge of the relationship.
Methods The research was conducted in Tiantong National Forest Park 29°52'N  121°39'E 200 m
a.s.l  Zhejiang East China. We chose secondary and young EBLF  Schima superba community  conifer-
ous and evergreen broad-leaved mixed forest Pinus massoniana + Schima superba community  coniferous for-
est Pinus massoniana community and shrubland Lithocarpus glaber + Loropetalum chinense community to
represent forests at different degradation stages and mature EBLF  Castanopsis fargesii community to represent
reference climax forest. Productivity composition nutrient concentration and total nutrient amount of the lit-
terfall were measured each month from November 2003 to October 2004. Litterfall traits were correlated with
soil total N total P total inorganic N N mineralization and nitrification rates.

Important findings Degradation of EBLF significantly reduced litterfall productivity from 13.03 Mg hm~? in
mature EBLF to 6.38 Mg hm~? in shrubland and significantly reduced N concentration in litterfall . In con-
trast P concentration showed no consistent pattern. Total N and total P amounts returned via litterfall de-
creased significantly with degradation. Soil total N was positively correlated with annual litterfall productivity
but not litter N concentration. Soil total P was positively correlated with both annual litterfall productivity and
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litter P concentration. Soil inorganic N was not correlated with either productivity or litter nutrient concentra-
tion. Soil N nitrification rate was positively correlated with annual litterfall productivity and total amounts of
nutrients returned but was not correlated with litter N concentration. Soil N mineralization was not correlated
with any litterfall traits. These results suggested that during degradation of EBLF  shifting of plant functional
types and simplifying of community structure reduced the quality and quantity of litterfall to a low level and
consequently reduced soil nutrient pools.
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Table 1

1

Degraded type of evergreen broad-leaved forests and characteristics of selected plots in Tiantong National Forest Park East China

Vegetation types Community types A:’e Altitude Slope  Aspect Hc:nght Cov:;rage Dominant tree species Disturbance history
0
150 196  26° SE45° 25 90 Castanopsis fargesii Protected
Mature evergreen broad- Castanopsis  fargesii Schima superba from disturbance
leaved forest community Liquidambar formosana
90 163 20° SE 70° 20 95 Schima superba
Secondary and young ever- Schima superba com- Lithocarpus glabra
green broad-leaved forest  munity Pinus massoniana
+ 70 121 5° SE45°  15-20 95 Pinus massoniana Clear
Coniferous and evergreen Pinus massoniana + Schima superba . abeald—cut
broad-leaved mixed forest ~ Schima superba com- Castanopsis fargesii prior to- abandon-
. ment and then
munity
protected for nat-
60 135 15 SE 10° 16 95 Pinus massoniana ural regeneration
Coniferous forest Pinus massoniana Schima superba
community Liquidambar formosana
L0 17 164 25 SE20° 5 100 Pinus massoniana Fuel for-
Shrub Lithocarpus glaber + Schima superba est
Loropetalum chinense Lithocarpus glabra
community
10:1 375 C Pearson
3h 2006
Skalar
SPSS11.5
1.4
2
12
2.1
ANOVA
df=4 F=105.04 p<0.001
12 13.03 Mg hm~2
6.38 Mg hm=? 2
12 p <0.001 13.03
11.7 Mg hm™?
ANOVA p<0.001 p <
0.001 »<0.05
Tukey

68.84%
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Table 2 Composition, dynamics and annual amounts of litterfall in mature and degraded evergreen broad-leaved forests, Tiantong National Forest Park, East China (means+SD (n=3))

LR E i) VEE/ ) - B 1& P Lo Bt
Vegetation types Month Leaves Twigs Flowers Fruits Miscellaneous Total
JEE i AR 1 0.41+0.01 - - 0.76 +£0.01 0.04+0.001 1.17+0.01

Mature evergreen broad-leaved forest 2 0.08+0.01 0.06+0.001 - 0.15+0.01 0.01+0.001 0.29+0.02
3 0.09+0.02 0.53+0.03 - 0.01+0.001 0.01+0.001 0.63+0.04
4 0.11+0.01 0.08+0.01 - - 0.03+0.001 0.19+0.01
5 0.62+0.03 0.06£0.011 0.42+£0.01 - 0.16+£0.01 1.5240.06
6 1.15+0.05 0.05£0.001 0.04£0.001 0.01£0.001 0.14£0.01 1.29+£0.05
7 0.70+0.03 0.24+0.01 - - 0.14+0.01 0.95+0.02
8 0.48+0.04 2.83£0.06 - - 0.15+0.001 3.31£0.07
9 0.78£0.05 0.114+0.001 - 0.09+£0.01 0.14+0.01 0.98+0.06
10 0.22£0.02 0.11+£0.001 - 0.05%0.001 0.0540.001 0.37%£0.03
11 0.25+0.03 0.04+0.001 - 0.05+0.001 0.05+0.001 0.33+0.03
12 0.47+0.07 0.21+£0.01 - 0.79+0.03 0.04+0.001 1.48+0.1
4l Total 5.36+0.28 4.32+0.05 0.46+0.01 1.9240.05 0.97+£0.02 13.031+0.38
L R 4l AR 1 0.3140.02 0.0440.001 - 0.05+0.01 0.0140.001 0.4+0.03
Secondary and young evergreen broad-leaved 2 0.09+0.01 0.114+0.02 - - 0.0340.001 0.2340.02
forest 3 0.11+0.01 0.08+0.04 - - 0.02+0.001 0.22+0.02
4 0.61+£0.02 3.29+0.28 - 0.1£0.01 1.08+0.1 5.05£0.19
5 0.48£0.01 0.29£0.07 - - 0.12£0.01 0.89+0.08
6 0.41+0.01 - - - 0.08+0.01 0.49+0.02
7 0.35+0.01 0.08+0.001 0.04+0.01 - 0.06 £0.001 0.5+0.04
8 0.39+£0.02 0.08+0.02 0.04+0.001 - 0.12+0.01 0.58+0.07
9 0.46£0.02 0.72%£0.14 0.03£0.01 - 0.08£0.01 1.29+£0.17
10 0.31+0.01 0.07+0.02 0.03+0.01 0.03+0.001 0.03+0.01 0.42+0.06
11 0.7+£0.03 0.05+0.02 - 0.04+0.01 0.02+0.001 0.82+0.02
12 0.73£0.03 0.02+0.01 - 0.06£0.01 0.01£0.001 0.81£0.06
At Total 4.954+0.12 4,754+0.03 0.13£0.05 0.21+0.07 1.66£0.12 11.70£0.28
I FRVR A PR 1 0.42+0.02 0.114+0.01 - 0.0240.01 0.03+0.01 0.58+0.02
Coniferous and broad-leaved mixed forest 2 0.11£0.02 0.05+0.01 - - 0.0440.01 0.2%0.01
3 0.08+0.02 0.05£0.01 - - 0.05£0.01 0.1940.03
4 0.2£0.02 0.17£0.04 - - 0.05£0.01 0.42£0.05
5 0.67+0.03 0.33+0.04 0.2+0.02 - 0.06+0.01 1.25+0.06
6 0.63+0.04 0.03£0.001 0.19+0.04 0.03+0.01. 0.09+0.01 0.98+0.06




% 2 (%) Table 2 (continued)

R 4 a0k 3 1t RS e A
Vegetation types Month Leaves Twigs Flowers Fruits Miscellaneous Total

B R TR AT PR 7 0.4240.01 0.03+0.01 0.094+0.01 - 0.09+0.01 0.63+0.01
Coniferous and broad-leaved mixed forest 8 0.49+0.03 0.12+0.01 0.07+0.02 - 0.23+0.05 0.91+0.04
9 0.58+0.05 0.79+0.06 0.08+0.01 - 0.19+0.03 1.65+0.06

10 0.4+0.01 0.0540.01 - - 0.064-0.01 0.524-0.02

11 0.4240.02 0.094+0.01 - 0.02+0.001 0.06+0.01 0.59+0.03

12 0.33+0.02 0.07+0.01 - 0.05+0.01 0.04+0.01 0.49+0.04

vl Total 477+0.14 1.88+0.14 0.63+0.01 0.11+0.05 1.01+0.08 8.39+1.22

£tk Coniferous forest 1 0.4340.03 0.2+0.01 - - 0.0540.01 0.55+0.1
2 0.08+0.01 0.01+0.001 - - 0.03+0.001 0.124+0.02

3 0.06+0.02 - - - 0.03+0.001 0.1+0.01

4 0.14+0.04 0.12+0.01 - - 0.07+0.001 0.33+0.04

5 0.3440.01 0.1840.01 0.1740.01 0.024-0.001 0.0540.001 0.7640.02

6 0.261+0.04 0.04+0.001 0.08+0.01 - 0.07+0.001 0.4440.06

7 0.22+0.03 - 0.09+001 0.04+0.001 0.04+0.001 0.394+0.02

8 0.55+0.01 0.14+0.01 - 0.04+0.001 0.27+0.01 0.99+0.03

9 0.9610.03 0.3+0.02 - 0.064-0.001 0.2540.01 1.574+0.03

10 0.5740.09 0.144+0.01 - - 0.09+0.001 0.8+0.09

11 0.41+0.03 0.12+0.01 - - 0.05+0.001 0.58+0.02

12 0.71+0.04 0.05+0.01 - 0.02+0.001 0.02+0.001 0.8+0.04

Al Total 4.741+0.18 1.174+0.13 0.3340.02 0.1640.03 1.03+0.04 7.4310.36

HEM Shrub 1 0.3740.02 0.11+0.02 - - 0.0340.00 0.47+0.08
2 0.07+0.01 - - - 0.04+0.001 0.11+0.03

3 0.06+0.01 0.04+0.001 - - - 0.08+0.04

4 0.3840.05 - - - 0.014+0.001 0.38+0.1

5 0.28+0.02 0.07+0.001 0.1+0.01 - 0.06+0.01 0.5140.04

6 0.24+0.01 - - - 0.04+0.01 0.27+0.02

7 0.15+0.03 - - - 0.07+0.01 0.22+0.05

8 0.48+0.01 0.1940.03 - - 0.214+0.01 0.8940.03

9 0.4940.04 0.09+0.001 - 0.1440.02 0.06+0.01 0.7240.07

10 0.36+0.02 0.05+0.001 - - - 0.41+0.03

11 0.54+0.05 0.11+0.01 - - - 0.65+0.08

12 1.5440.07 0.11+0.01 - - 0.0240.001 1.66+0.07

&7l Total 4.96+0.81 0.71+0.02 0.140.01 0.14+0.02 0.5240.02 6.38+0.87

- Jo¥dlE No data



32

10.8%

69.23%
13.36% 8.71%
2
+0
36.35% 24.37% 16.6%
49.16% 39.45% +0
D.02% 29.7%
7. 68% Myrica rubra
6.47%
2
3
12 15 6
8 2
1 2
2.2
1A
ANOVA df=4 F =
28.945 p<0.001
ANOVA df=4 F=9.002

p<0.01

1B

F=408.206 p<0.001

p <0.001

ANOVA df=4 F=159.078 p<

0.001
p<0.01

ANOVA df =4

56.81%
3
2.3

3.1



®3 XEMREFREAHKRBLEZNEENRHFSSEQKS). JFEREKghm?month (FHa ")) REBHEEBERTHE N S EGHATE))
Table 3 Seasonal dynamics of nutrients content and return amount via litterfall in mature and degraded evergreen broad-leaved forests, Tiantong National Forest Park, East China
(data are nutrients content (nutrient return amount))

B . o VR I3 (R JAE
e it B 1 A% e iﬁ;ﬁfﬂ&iﬁ& fn(wou}n]é)‘ in
Vegetation types Month Leaves Twigs Flowers Fruits Miscellaneous community
N P N P N P N P N P N P
B SR 1 10.36(4.25)  0.75(0.31) - - - - 1.21(0.92) 0.29(0.22) 11.49(0.46)  1.23(0.05) 4.65(5.63) 0.48(0.58)
N 2 13.34(1.07)  1.11(0.09) 3.20(0.19) 0.49(0.03) - - 6.88(1.03) 0.84(0.13) 11.50(0.12)  1.24(0.01) 8.02(2.41) 0.86(0.26)
Mature 3 12.64(1.14)  0.89(0.08) 3.19(1.69) 0.48(0.27) - - 5.64(0.06) 0.79(0.01) 7.01(0.07) 1.16(0.01) 4.62(2.96) 0.57(0.37)
evergreen 4 6.98(0.77) 0.53(0.06) 7.23(0.58) 0.55(0.05) - - - - 6.99(0.21) 1.15(0.04) 7.07(1.56) 0.63(0.14)
broad-lea-ved 5  7.39(4.58) 0.59(0.37) 7.24(0.43) 0.56(0.03) 9.93(4.16) 1.21(0.50) - - 10.62(1.70)  0.94(0.15) 8.63(10.88)  0.83(1.05)
forest 6 1053(1211)  0.67(0.77) 7.24(0.36) 0.56(0.03) 9.90(0.40) 1.17(0.05) 6.54(0.07) 0.94()0.01 10.63(1.49)  0.95(0.13) 1038(1442)  0.71(0.99)
7 957(6.70) 0.59(0.42) 3.81(0.92) 0.28(0.07) - - - 4.01(0.56) 1.33(0.19) 7.50(8.18) 0.62(0.67)
8  7.83(3.76) 0.61(0.29) 3.82(10.81)  0.28(0.78) - - - - 3.99(0.60) 1.32(0.20) 438(15.17)  0.37(1.27)
9 7.88(6.14)  0.59(0.46) 3.82(0.42) 0.28(0.03) - - 7.03(0.63) 1.05(0.10) 7.04(0.99) 0.43(0.06) 7.31(8.48) 0.58(0.64)
10 8.32(1.83) 0.53(0.12) 1.30(0.14) 0.66(0.07) - - 7.02(0.35) 1.07(0.05) 7.05(0.35) 0.42(0.02) 6.37(2.68) 0.63(0.26)
11 7.93(1.98) 0.61(0.15) 1.29(0.05) 0.65(0.03) - - 7.04(0.35) 1.06(0.05) 6.08(0.31) 0.44(0.02) 7.08(2.69) 0.67(0.25)
12 7.83(3.68) 0.64(0.30) 1.29(0.27) 0.66(0.14) - - 7.03(5.56) 1.06(0.84) 6.09(0.24) 0.45(0.02) 6.42(9.75) 0.85(1.29)
X 921(4800)  0.68(3.42) 3.89(15.87)  0.50(1.51) 9.91(4.56) 1.19(0.55) 6.05(8.97) 0.89(1.40) 7.71(7.09) 0.92(0.90)  6.87(84.49)  0.65(7.77)
WS 1 10.82(3.35)  0.48(0.15) 5.85(0.23) 0.54(0.02) - - 6.45(0.92) 0.72(0.15) 11.18(0.11)  1.02(0.01) 9.25(3.70) 0.45(0.18)
PGV 2 7.92(0.71) 0.58(0.05) 5.84(0.64) 0.53(0.06) - - - - 11.16(0.34)  1.04(0.03) 7.35(1.69) 0.62(0.14)
Secondary and 3 10.13(1.11)  0.86(0.09) 5.86(0.47) 0.55(0.04) - - - - 11.17(0.22)  1.05(0.02) 9.01(1.98) 0.81(0.18)
young 4 9.32(5.68) 0.72(0.44) 5.85(19.25)  0.54(1.77) - - 6.45(0.65) 0.73(0.07) 1213(1312)  0.73(0.79) 7.54(38.05)  0.59(2.99)
evergreen 5  7.35(3.53) 0.54(0.26) 4.27(1.24) 0.47(0.14) - - - - 12.14(1.46)  0.74(0.09) 6.99(6.22) 0.55(0.49)
broad-lea-ved g g91(365)  060(025) - - - - - - 12.14(097)  0.74(0.06)  9.58(4.69)  0.64(0.31)
forest 7 10.18(356)  0.68(0.24) 4.59(0.37) 0.39(0.03) 7.32(0.29) 0.86(0.04) - - 11.39(0.68)  0.73(0.05) 9.23(4.61) 0.63(0.32)
8  7.34(2.87) 0.50(0.20) 3.88(0.31) 0.45(0.04) 12.38(0.50)  0.99(0.04) - - 11.37(1.37)  0.77(0.09) 7.93(4.60) 0.56(0.33)
9 7.97(3.66) 0.49(0.22) 5.85(4.21) 0.54(0.39) 5.78(0.17) 0.59(0.02) - - 11.38(0.91)  0.75(0.06) 7.23(9.33) 0.56(0.72)
10 4.31(1.34) 0.45(0.14) 6.33(0.44) 0.54(0.04) 12.37(0.37)  1.0(0.03) 7.54(0.19) 0.71(0.02) 7.66(0.23) 0.97(0.03) 5.32(2.23) 0.54(0.23)
11  6.68(4.67) 0.47(0.33) 6.37(0.32) 0.44(0.02) - - 4.94(0.30) 0.98(0.03) 7.62(0.15) 0.95(0.02) 6.52(5.34) 0.50(0.41)
12 6.58(4.80) 0.48(0.35) 4.85(0.10) 0.55(0.01) - - 4.40(0.30) 0.72(0.06) 7.64(0.08) 0.96(0.01) 6.47(5.24) 0.51(0.41)
X 5.13(40.22)  057(2.82) 5.28(25.08)  0.50(2.36) 9.46(1.23) 0.86(0.11) 5.96(0.30) 0.77(0.04) 1058(1757)  0.87(1.45) 7.7(87.70) 0.58(6.71)
BHIRRRACAK 1 7.73(3.25) 0.67(0.28) 6.84(0.75) 0.44(0.05) - - 0.75(0.02) 0.46(0.01) 3.84(0.12) 0.50(0.02) 7.12(4.13) 0.61(0.35)
Coniferous and 2 10.86(1.20)  0.92(0.10) 6.83(0.34) 0.41(0.02) - - - - 5.47(0.22) 0.54(0.02) 8.78(1.76) 0.72(0.14)
broad-leave-d 3 11.75(0.94)  0.87(0.07) 6.83(0.34) 0.42(0.02) - - - - 3.58(0.18) 0.36(0.02) 7.69(1.46) 0.57(0.11)
mixed forest 4 542(1.08) 0.66(0.13) 6.75(1.15) 0.52(0.09) - - - - 3.45(0.17) 0.39(0.02) 5.72(2.40) 0.56(0.24)
5 331222 0.58(0.39) 6.73(2.22) 0.49(0.17) 4.21(0.84) 1.14(0.23) - - 3.70(0.22) 0.61(0.04) 4.41(5.50) 0.65(0.82)
6 5.89(3.71) 0.55(0.35) 6.74(0.20) 0.50(0.02) 7.77(1.48) 0.64(0.12) 5.78(0.17) 0.54(0.02) 10.0(0.90) 1.21(0.11) 6.6(6.46) 0.62(0.61)




% 3 (%) Table 3 (continued)

REVE BT 5  (RUFIE

N - (33 i3 PPN TR = .
Vegggigﬁ%pes Mi th Leaves Twigs Flowers Fruits Miscellaneous i?ﬁn\:ﬁﬁ?; (total amounts) in
N P N P N P N P N P N P
B R AS R 7 11.43(4.80)  0.74(0.31) 6.16(0.19) 0.58(0.02) 1.77(0.16) 1.26(0.11) - - 10.69(0.96)  0.8(0.07) 9.69(6.11) 0.82(0.52)
Coniferousand 8  9.48(4.65) 0.59(0.29) 6.15(0.74) 0.65(0.07) 13.93(0.98)  1.49(0.10) - - 11.66(2.68)  1.46(0.34) 9.93(9.04) 0.89(0.81)
broad-leav-ed 9 10.38(6.02)  0.65(0.37) 6.16(4.87) 0.61(0.48) 4.21(0.34) 1.14(0.09) - - 3.84(0.73) 0.50(0.10) 7.25(11.95)  0.63(1.04)
mixed forest 10 6.67(2.67) 0.53(0.21) 6.23(0.31) 0.52(0.03) - - - - 5.47(0.33) 0.54(0.03) 6.36(3.31) 0.52(0.27)
11 5.69(2.39) 0.49(0.20) 6.23(0.56) 0.54(0.05) - - 9.54(0.19) 1.34(0.03) 3.58(0.22) 0.36(0.02) 5.69(3.35) 0.51(0.30)
12 6.75(2.23) 0.56(0.19) 6.22(0.44) 0.53(0.04) - - 0.58(0.03) 1.02(0.05) 3.69(0.15) 0.62(0.03) 5.79(2.84) 0.61(0.29)
X 7.95(35.14)  0.65(2.90) 6.49(12.10)  0.52(1.04) 6.38(3.79) 1.13(0.66) 4.16(0.41) 0.84(0.10) 5.75(6.87) 0.66(0.80) 7.08(58.31)  0.64(5.50)
BRI R 1 7.07(3.04) 0.58(0.25) 7.751.55() 0.49(0.10) - - - - 3.15(0.16) 0.44(0.02) 8.64(4.75) 0.67(0.37)
Coniferous forest 2 9.19(0.74) 0.64(0.05) 7.76(0.08) 0.50(0.01) - - - - 2.39(0.07) 0.44(0.01) 6.73(0.81) 0.54(0.07)
3 8.28(0.50) 0.61(0.04) - - - - - - 1.82(0.06) 0.33(0.01) 6.16(0.62) 0.51(0.05)
4 7.65(1.07) 0.63(0.09) 5.69(0.68) 0.65(0.08) - - - - 4.02(0.28) 0.45(0.03) 6.99(2.31) 0.71(0.23)
5  7.60(2.58) 0.48(0.16) 6.77(1.22) 0.64(0.12) 2.87(0.49) 0.40(0.07) 7.16(0.14) 0.64(0.01) 10.89(0.55)  0.81(0.04) 6.50(4.94) 0.54(0.41)
6  5.00(1.30) 0.46(0.12) 4.70(0.19) 0.49(0.02) 4.29(0.34) 6.67(0.05) - - 9.45(0.66) 3.26(0.23) 5.74(2.53) 0.96(0.42)
7 6.95(1.53) 0.55(0.12) - - 451(0.41) 0.51(0.05) 2.30(0.09) 0.49(0.02) 10.26(0.41)  0.81(0.03) 6.00(2.34) 0.49(0.19)
8 7.17(3.94) 0.58(0.32) 4.73(0.66) 0.53(0.07) - - 14.82(0.59)  1.34(0.05) 1.16(0.31) 0.25(0.07) 5.06(5.01) 0.48(0.47)
9  5.90(5.67) 0.47(0.45) 4.71(1.41) 0.51(0.15) - - 2.38(0.14) 0.34(0.02) 10.89(2.72)  0.81(0.20) 6.24(9.80) 0.52(0.81)
10  4.48(2.56) 0.39(0.23) 7.81(1.10) 0.59(0.09) - - - - 9.45(0.85) 3.26(0.29) 5.63(4.50) 0.76(0.61)
11 5.97(2.45) 0.52(0.21) 7.72(0.94) 0.63(0.07) - - - - 10.26(0.51)  0.81(0.04) 6.78(3.93) 0.57(0.33)
12 5.61(3.98) 0.44(0.31) 7.83(0.39) 0.61(0.03) - - 2.38(0.05) 0.34(0.01) 1.16(0.02) 0.25(0.01) 5.49(4.39) 0.44(0.35)
X 6.74(29.35)  0.53(2.35) 6.56(8.21) 0.57(0.73) 3.89(1.23) 0.53(0.17) 5.81(1.02) 0.63(0.11) 6.24(6.61) 0.99(0.99) 6.33(45.92)  0.60(4.31)
HEM 1 6.09(2.25) 0.52(0.19) 5.60(0.29) 0.40(0.04) - - - - 1.32(0.04) 0.43(0.01) 5.27(2.48) 0.57(0.27)
Shrub 2 1017(0.71)  0.84(0.06) - - - - - - 1.33(0.05) 0.42(0.02) 7.77(0.86) 0.73(0.08)
3 7.09(0.43) 0.64(0.04) 4.05(0.16) 0.15(0.01) - - - - - - 5.36(0.43) 0.49(0.04)
4 9.55(3.63) 0.79(0.30) - - 0.38(0.04) 0.14(0.014) - - 1.33(0.01) 0.43(0.01) 10.34(3.93)  0.89(0.34)
5  505(1.42) 0.96(0.27) 4.86(0.34) 0.35(0.03) - - - - 2.98(0.18) 0.50(0.03) 3.21(1.64) 0.60(0.31)
6 8.43(2.02) 0.66(0.16) - - - - - - 7.84(0.31) 0.83(0.03) 9.99(2.70) 0.85(0.23)
7 4.24(0.63) 0.49(0.07) - - - - - - 1.11(0.08) 0.51(0.04) 4.19(0.92) 0.53(0.12)
8 281(1.35) 0.33(0.16) 4.04(0.77) 0.14(0.03) - - - - 8.64(1.82) 0.59(0.12) 3.36(2.99) 0.33(0.29)
9 8.11(3.97) 0.62(0.30) 4.05(0.36) 0.15(0.01) - - 3.19(0.45) 0.44(0.06) 5.79(0.35) 0.60(0.04) 6.01(4.33) 0.44(0.32)
10  4.86(1.75) 0.38(0.13) 6.43(0.32) 0.59(0.03) - - - - - - 5.36(2.19) 0.43(0.18)
11 1.91(1.03) 0.25(0.14) 4.87(0.54) 0.34(0.04) - - - - - - 1.98(1.28) 0.24(0.16)
12 5.13(7.90) 0.50(0.77) 4.86(0.54) 0.35(0.04) 7.46(0.15) 0.56(0.01) 6.34(10.58)  0.58(0.97)

X  6.12(27.09) 058(259)  447(331)  031(022)  0.38(004)  0.14(0.014) 319(045)  044(0.06)  4.20(299)  054(0.30)  577(34.33)  0.56(3.28)

- EEdE Nodata X: 3RoR A FIY7E0& & (4 S JHIE &) Indicate nutrient content averaged by mouth (annual amount of nutrients return via litterfall)



1
4 Pearson
Table 4  Pearson correlations between soil nutrients dynamics and litterfall in mature and degraded evergreen broad-leaved forests
r and p values sample sizes n =15
Litterfall N concentration in N amounts via P concentration in P amounts via
biomass litterfall litterfall litterfall litterfall
Soil N concentration 0.725 <0.01 0.071 0.801 ns 0.549 <0.05 - -
Soil P concentration 0.796 <0.001 - - 0.706 <0.01 0.87 <0.000 1
i + ~on-
, Soil NH™-Nocon=_ ) 119 0.369 ns ~ —0.443 0.098 ns  —0.332 0.227 ns - -
centration
il - en-
, Soll NO3-N-concen-_ ) 147 0.601 s ~0.018 0.948 ns  —0.146 0.603 ns - -
tration
Soll Nomitrfi- 5 71 <0.01 0.488 0.065 ns 0.630 <0.05 - -

cation rate

Soil Nmineral- ) 105 (065 ns

-0.171 0.542 ns 0.313 0.256 ns -

ization rate

- Pearson correlation was not done ns Not significant

Singh & Gupta 1997 Wardle et
al. 2004 Zak et al. 2003
2004a 2004b 2004c
Aerts & Chapin 2000 Chapin et Zak et al. 2003
al. 2002
Zak et al. 2003 3.2
2 1999b
1

Zak et al. 2003

Chapin et al. 2002 Hatienschwiler et al.

2005
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Fig.1 Mean nutrient concentration and return amount via litterfall in mature and degraded evergreen broad-leaved forests

Data are means SD

74.6%
N df=4 F=71.39 p<0.001 25.4%
P df=4 F=6.99 p<0.001
5.19 2.62 1.89 2.12
2.41 mg g~! 0.48 0.39
0.38 0.38 0.25mg g~!
p <0.01 4 Singh & Gupta 1997 Wardle et
al. 2004
2002

Chapin et al. 2002
Hattenschwiler et al. 2005 Zak et al. 2003
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