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( Pilea sinofasciata)

3
11-13 N P
Zhal’lg 14 15
C.N.P
( ) p
16 - 17
18
19
C.N.P N 1
p
N.P
N.P o
—CERN ) 24°
7~ 32'N 101°01°E 2 490 m
15¢m 30 11.3C
0, (7 ) 15.3C (1 )
2 = 5.1C. 83%
1931. 1 mm 1239 h
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1
Tab.1 Characteristics of selected plots in the primary middle montane moist evergreen broadHeaved forest and the secondary Populus rotundifolia forest
Forest type MBF PRF
Soil types Mountain yellow-brown earth Mountain yellow-brown earth
Humus layer( cm) 12.2 £1.04 5.2+0.42
pH  pH value 4.25+0.05 4.46 £0.05
Bulk density( g. cm ~3) 0.54 £0.02 0.71 £0.02
Soil moisture ( g/g) 0.89 +0.33 0.78 £0.25
Cover /% 95.4+12.6 80.2£5.9

( Populus rotundifolia)

(L. hancei) .

( Lithocarpus xylocarpus) .
( Castanopsts waitit) ( Fargesia niti—
( Cares teinogyna) .

( Plagiogyria pycno—

: MBF: middle montane moist evergreen broad — leaved forest

 PRF: Populus rotundifolia forest °
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29.22 km?) . ( 77.94%) 6 10mx10m
° 1.0mx1.0m
20 ~25 m 95% . 1.0m
( Fagaceae) . ( Theace— 0.5 mm
ae) . ( Lauraceae) ( Magnoliaceae) 80°C
o ( Lithocarpus xylo— . 2015 12 S
carpus) . ( Lithocarpus hancet) . ( Cas— 10
tanopsis wattit) ( Schima noronhae) . o
( Stewartia pteropetiolata) . ( Machilus 5 cm 0 ~20 cm
gamblei) . ( Fargesia nitida) 10
: ( Carex teinog— N 2 mm
yna) . ( Pilea sinofasciata) . o
( Plagiogyria pycnophylla) o o
2.2
( ) pH ( =1:2.5) (LY/T1239
15 ~20 m 80% -1999) ; ;
. HNO, - HCIO, HCl ICP-AES  (LY/
; o T 1270 - 1999) ; 0. 03 mol/LNH,F —
N N 0. 025 mol/LHCI (LY/T
1233 -1999) ; N 2 mol /LKCI
. (G -102 -93 Rev.2) .
2.3
2 Excel 2010  SPSS 16.0
LSD
2.1 ( a=0.05); Pear—
# son
2015 1-12 o
2 N C.N.P
Tab.2 C - N —P contents and stoichiometry in litter humus and soil between the two forest types
Level Litter Humus Soil( 0 ~20 cm)
Forest type MBF PRF MBF PRF MBF PRF
C( g/kg) 497.98 +12.15Aa  502.25 £23.04Aa  220.35 +£29.89Ba  213.66 +26.46Ba 98.65 +13.22Ca 74.56 £8.12Ch
N(g/kg)  14.74+4.48Aa  15.69+4.64Aa  14.74+1.94Aa  13.58+1.33Ba  6.53 +0.83Ba 5.120.62Ch
P( g/kg) 0.81 £0.34Bb 0.97 £0.27Ba 1.39 +0.12Aa 1.24 +0.04Aa 1.17 £0.29Aa 0.87 £0.21Bb
C:N 36.20 +9.69Aa 35.01 +11.08Aa 14.95 +0.81Ba 15.73 £1.21Ba 14.96 +1.1Ba 14.71 +1.4Ba

C:P 702.60 £247.89Aa 557.04 +152.39Ab

N:P 19.23 +3.87Aa 15.61 +£2.36Ab

158.88 +21.83Ba

10.61 £1.25Ba

172.09 +26. 1Ba 91.22 +49.27Ba 87.82 +£13.58Ca

10.93 +1.33Ba 5.95+2.78Ca 6.02 +1.06Ca

(p<0.05)

(p<0.05) o

Note: Different small letters within the same row indicated significant difference among different forest types( p <0.05) . Different capital letters within the

same row indicate significant differences in the same forest type( p <0.05) .
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P
3 (p<0.05) . P
PRF > MBF( p <0. 05) MBF >
3.1 N C.N. PRF (p<0.05)
P C:N.C:P
C.N.P 500.12. (p<0.05) N:P >
15.22.0.89g/kg C:N 33 C:P 562 N:P 17, > (p<0.05) C:N
C.N.P 217.01.14.16.1.32 MBF 14.95
g/kg C:N 15 C:P 165 N:P 11, 14. 96 PRF 15.73  14.71., MBF C:P
C.N.P 86.61.5.83.1.02 g/kg C: N 158.88  91.22
15 C:P 8 N:P 6. MBF C:N C:P
:P 615:18:1 PRF 518:16:1; MBF 54% PRF C:P
C:N:P  159:11:1 PRF 172:11:1; MBF (p<0.01) .
C:N:P  84:6:1 PRF 86:6:1, MBF C:P N:P PRF(p <
N 0.05) .
C.N.P N (0 - 3.2
20 cm) C N N N
C >
N (p<0.05)
4:2:1 (p<0.01), N N MBF > PRF
MBF C PRF ; MBF PRF 4 (p<
C MBF > PRF 0.01) MBF PRF(p <
24.09g/kg (p< 0. 05) 10. 62 mg/kg.
0.05) . MBF > PRF( p <0.05) (p<
MBF N 0. 05) MBF > PRF. MBF
(p<0.01);N PRF > (p<0.05) PRF
> > < °
(p<0.05) MBF N (NH,; -=N+ NO, -N) MBF > PRF
PRF(p <0.05) 63.42 mg/kg +22.98 mg/kg
P MBF : > > MBF > PRF 24.71 mg/kg-15. 45 mg/kgo
P 3.3 C.N.P
(p<0.05); PRF P > >
3
Tab.3  Concentrations of available nutrient in humus and soil between the two forest types
Level Humus Soil( 0 ~20 cm)
Forest types MBF PRF MBF PRF
NH,;" - N( mg/kg) 16.59 £12.04Aa 11.55 £5.38Aa 3.38 £0.46Ba 8.02 £3.00Ab
NO; - N( mg/kg) 46.83 £12.33Aa 11.43 £6.28Ab 21.33 +1.99Ba 7.43 £5.29Ab
AP( mg/kg) 16.81 +10.19Aa 6.19 +1.70Ab 2.39 +0.59Ba 1.06 +0.56Ba
: AP: available Phosphorus (p<0.05)

(p<0.05) .

Note: Different small letters within the same row indicated significant difference among different forest types( p <0.05) . Different capital letters within the

same row indicate significant differences in the same forest type( p <0.05) .
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Tab.4  Correlation analysis for C — N — P in two types of litters
Litter( PRF)
Litter( MBF) C N p C:N C:P N: P
1 -0.07 0.23 0.17 -0.04 -0.36
-0.23 1 0.82%* -0.95%* ~0.84%* 0.01
-0.34%* 0.90** 1 -0.74%* -0.93%* -0.56**
C:N 0.11 -0.97%* -0.82%* 1 0.85%* -0.09
C:P 0.15 -0.81%* -0.93** 0.79** 1 0.43"
N: P 0.21 -0.27" -0.65** 0.18 0.74** 1
* p<0.05 * %p<0.01
Pearson MBF C o
N P e N P N.P
C:N.C:P.N: P . P C .
N.C: P\N: P » C:N C:P C.N.P o
I OH N: P - PRF C.N.P
C N.C:P.N: P « N P C:N.C:P.N:P o
C:N.C:P . P C:N.C:P, *
N: P o CG:N  C:P N
N: P o« CGtP  N:P o 0 ~20 cm C
o ! 2
4 2 \ C.N.P
C:N
4.1 z
C:P.N: P
2 4.2 0
., ( resource — ratio
hypothesis)
7 70% ~90%
2, C.N.P
500. 12.15.22.0. 89¢g/kg C.N
C.N.P (514.12.14.22 g/
kg) P P (0.9
g/kg)
o (0.43 g/kg) ¥ .
N ® C:N.C:P.N: P 36.2.702.6.19.2
» (0 ~60 cm) *(57.3.1175. 6+
C.N.P 20. 3) *
(0~20ecm) C N o (44.8.1132.5.25.0) . C: N
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P 1.39 ¢/kg.16. 8 mg/kg
1.17g/kg  2.39mg/kg P
) 42 -43
4 °
p p
N:P  >16
P 22
P o N: P
45 P
(0 ~20 cm)
C:N.C:P.N: P 14.9.84.9.5.7
(0~10 cm) C:N.C:P\N: P (12.3,
52.7.3.9) ¥ (0 ~10 cm)
(12.3.72.0.5.9) (0 ~10 cm)

(12.4.81.9.6.6) Han '
17 P
p
P.
’ N 3
C.N.P
497.98 g/kg-14.74 ¢/kg.0. 81 g/kg 2
C.N.P

(494.5 g/kg14.7 ¢/kg-0.90 g/kg)

21

C.N.P  (484.33 g/kg.16.67 g/kg.0.98 g/
kg)
N P ( p )
CGN CP
C:N C:P o »
7 C.N.P.C:N.C: P,
N: P >
P > (p<0.05)
P
P N: P
N
N.
5
. (0~20 cm) C
_N-P . CG.\N
> > P
> ; N N
; C N N
P 0
C.N.P < ;
C.N.P > ;
. >



280

35

C:N:P

C:N:P
615:18:1.159:11:1.84:6:1
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Ecological Stoichiometry Characteristics of the Litterfall - Humus - Soil
Continuum Systems under Different Successional Stages
of the Subtropical Forest in SW China

LU Zhiyun' > SONG Liang' WANG Xun®® LI Yuwu' ZHANG Yiping' SHA Liqing"

(1. Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Mengla 666303 China;
2 . University of Chinese Academy of Sciences Beijing 100049 China;

3. State Key Laboratory of Environmental Geochemistry Institute of Geochemisiry ~Chinese Academy of Sciences Guiyang 55002 China)

Abstract: The stoichiometry of carbon ( C) nitrogen( N) and phosphorus ( P) in forest ecosystems indicate the
nutrient turnover. In this study we investigated nutrient (C N and P) variations in litters humus soils and top
mineral soils in primary evergreen broadleaved forest and restored Populus rotundifolia forest in Mt. Ailao. We ob-
served that C and N contents were in litters > in humus > mineral soils while P contents were in humus > in lit—
ters > mineral soils. Ammonium nitrogen nitrate nitrogen and available phosphorus in hums were higher than in
mineral soils. Significantly negative correlation was observed between C and N while positive correlation for N and
P in litters. The C N and P contents exhibited distinct difference in different forests. The C N and P contents in
litters of primeval forests were significantly lower while in mineral soils were elevated. The Ammonium nitrogen
and available phosphorus in humus were both higher in primeval forest than the restored forest. Overall for prime—
val forests the C: N:P in litters humus and mineral soils were 615:18:1 159:11:1 84:6:1 respectively; for
restored forest C:N:P in litters humus and mineral soils were 518:16:1 172:11:1 86:6:1 respectively.

Our results indicate the P is not the biolimiting element for two forests because of rich P in liters and humus and

relatively stable nutrient cycling has reached for two forests.

Key words: ecological stoichiometry; evergreen broaddeaved forest; succession; litterfall-humus-soil continuum;

nutrient cycling



