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Responses of C, N, P ecological stoichiometry of soil, litter, and leaf in the

Phoebe bournei forests to human disturbances
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Abstract; Disturbance is an important factor affecting the stability and function of forests ecosystem. The degree of
disturbance directly affects the growth of the trees, energy flow and nutrient cycle process in the forest ecosystem. It is
significant to study the ecological stoichiometry of the disturbance in natural forest ecosystem, and to reveal the mechanism
of disturbance on the characteristics of nutrient balance in the natural ecosystem. Two human disturbances (e.g., severe
disturbance and mild disturbance ) in the Phoebe bournei forest of Fujian Province were selected. The ecological
stoichiometric characteristics of soil, litter, and leaf were analyzed. The ecological adaptation and nutrient utilization

strategy of the P. bournei forest responding to the disturbances were estimated by nutrient use efficiency, nutrient resorption
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efficiency, and the homeostasis. The results showed that; (1) the C, N, and P contents of the leaf were significantly higher
than that of the soil and litter under both disturbances, and the N and P contents in the three components of the severe
disturbance were significantly higher than those of the mild disturbance, but the ratios of C/N, C/P and N/P in the three
components of the mild disturbance were higher than those of the severe disturbance. (2) Leaf N, P nutrient use efficiency
of the severe disturbance were lower than that of the mild disturbance, but P resorption efficiency of the severe disturbance
were higher than that of the mild disturbance, and P nutrient use efficiency and resorption efficiency were significantly
higher than N under both disturbances. (3) With the influence of disturbance, the leaf N had weak stability, but the leaf P
had strong stability to adapt to a low P environment. (4) There was a significantly positive correlation between P, C/N,
N/P of litter and leaf components. The P, C/N, and N/P of leaf, and P, C/N and C/P of litter were significantly
correlated with C/N of soil. The response of stoichiometric characteristics of the P. bournet forest to disturbances showed that

disturbance delayed the energy flow and nutrient cycle process of the P. bournei forest ecosystem.

Key Words: disturbance; Phoebe bournei; litter-soil-leaf; ecological stoichiometry
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Fig.1 Schematic diagram of the study area
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Table 1 The general information of sample plot

T FEHbTE AR Peray IS PAT E g T TSR
Disturbance types Plot area/m? Slope Canopy density DBH/cm Soil texture Soil nutrients/ (g/kg)

HHLIF:53.26+9.56;

BETH £%:1.99£0.81;

.70—0. 470, g
Mild disturbance 800 Pl 0.70-0.80 12.470.64 s 48.0.9220.18;
SH.27.20+5.73
FHLF . 54.12+9.14;
T . A/ :2.21£0.75;
A .50—0. .83+0. " ' ’
Severe disturbance 800 AL 0.50—0.65 11.83£0.44 £ £.1.12+0.28;

4471.39.2427.14

DBH: Diameter at breast height
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SN TR T [ — 4 0 [F]— b 2= T RRAE 1 25 1 (P<0.05) o SR Pearson 43 #7 +3E-7& ¥-nt F”
PIPI4L 53] C N AP i S H Ak 25 A AR e
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Fig.2 The contents of C, N and P and C/N, C/P and N/P (mean+SE) in soil, litter, and leaf components of Phoebe bournei forests in

different disturbance types
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Fig.3 Utilization efficiency of N and P contents of leaves of Phoebe bournei forests in different disturbance types
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Fig.5 The relationship between the homeostasis of leaf N and P of Phoebe bournei forests and soil N and P contents
x2 EAFHEKMEFSREEWHES CN,PEEREUZITENEXRY
Table 2 Correlation coefficients between C, N, P and stoichiometric ratio in leaf and litter components of Phoebe bournei forests

LR LIS LR R B L W L R AL

Leaf C Leaf N Leaf P Leaf C/N Leaf C/P Leaf N/P
JHIE Pk Litter C -0.03 -0.16 -0.12 0.13 0.15 0.09
TEP A Litter N 0.52*" 0.12 0.21 0.12 -0.19 -0.24
P& H)W% Litter P 0.37* 0.18 0.40* -0.01 -0.40" -0.41 *
PRI PIBRALL Litter C/N -0.38" -0.21 -0.26 0.03 0.27 0.26
JHYEYIBRBELL Litter C/P -0.28 -0.22 -0.41" 0.07 0.44 " 0.42*
PSP ABELL Litter N/P -0.03 -0.14 -0.36" 0.10 0.38" 0.36*

w x fRFRAEH BEHE(P<0.01) , + A B3 (P<0.05)

*3 BEEHHTESLEREAS C,N,PIERELEITELNEXEY
Table 3 Correlation coefficients between C, N, P and stoichiometric ratio in leaf and soil components of Phoebe bournei forests
R A R R BRAE AR BT L R R L
Leaf C Leaf N Leaf P Leaf C/N Leaf C/P Leaf N/P
3 Bk Soil C -0.03 0.05 0.07 -0.05 -0.14 -0.12
345 Soil N 0.06 0.03 0.28 0.01 -0.33" -0.34"
+ 3 4% Soil P 0.09 0.20 0.31 -0.13 -0. 34" -0.31
T HEBRALL Soil C/N -0.15 -0.02 -0.53** -0.04 0.54** 0.57**
T IERRBELL Soil C/P -0.15 -0.18 -0.28 0.10 0.23 0.21
T Soil N/P -0.01 -0.18 0.08 0.16 -0.11 -0.16

* o« AR WA (P<0.01) , * 83 WA (P<0.05)

x4 BEHEAEWSLERAS C,N,PSERENFITELRMNEELRY
Table 4 Correlation coefficients between C, N, P and stoichiometric ratio in litter and soil components of Phoebe bournei forests
ViRl TRTEDA V5 W WEDIRALL TR YR L PR V5 A L
Litter C Litter N Litter P Litter C/N Litter C/P Litter N/P
+ A HLER Soil C 0.13 0.12 0.05 -0.01 0.01 0.03
+ 4% Soil N 0.01 0.27 0.25 -0.20 -0.20 -0.10
44 421 Soil P 0.11 0.28 0.18 -0.15 -0.11 -0.01
R AL Soil C/N 0.16 -0.38" -0.44** 0.39* 0.42*" 0.26
- $ems Bk L Soil C/P 0.06 -0.19 -0.17 0.19 0.17 0.06
LA L Soil N/P -0.10 0.07 0.12 -0.11 -0.13 -0.11
x x ARFRAER BEM K (P<0.01) , = LR B EMK(P<0.05)
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