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Soil Ecological Stoichiometric Characteristics of Eucalyptsu uro-
phyllaxE. grandis in Different Ages on the Leizhou Peninsula

XU Yuxing"?, WANG Zhichao', ZHU Wankuan', DU Apeng'

(1. Guangdong Zhangjiang Eucalyptus Plantaton Ecosystem Research Station, China Eucalypt Research Centre,
Zhanjiang 524022, China; 2. College of Forestry, Central South University of Forestry and
Technology, Changsha 430100, China)

Abstract: [ Purpose] The study explored the changes of soil organic C, total N, total P, total K and
the stoichiometric characteristics of the Eucalyptus urophyllaxE. grandis fast-growing forest with dif-
ferent ages (1, 2, 3, 5, 7 years) on the Leizhou Peninsula to provide theoretical basis for scientific
management. [ Method ] Three sample plots were set in E. urophyllaxE. grandis plantations with
different ages. The five points sampling method was used for stratification and sampling. The concen-

tration of carbon (C), nitrogen (N), phosphorus (P) and potassium (K) and the stoichiometric charac-
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teristics was analyzed in different plantations and soil depths. [ Result] Soil C content (0~20 cm) in-
creased signifcantly with the raising of stand age, while the total N content had minor differences. The
total P and K content of 5-years old forest were lower or significantly lower (P<0.05) than other euca-
lyptus plantations. Soil organic C and total N in the five different plantations decreased with the in-
crease of soil depth, the total P and total K content had smaller variability among the soil depth. The
C/N and C/P had an increasing tendency with the increase of age while P/K, C/K and N/K decreased
firstly, then increased in 5 and 7-years old; there was no significant difference in soil N/P among the
different ages. Correlation analyses showed that: the soil organic C had significantly positive correla-
tion with total N and total P (P<0.01). Correlations among soil total N, total P and total K were insig-
nificant (P>0.05). [ Conclusion | The circulation rate of the soil C, N of the E. urophyllaxE. grandis

in the middle and young age on the Leizhou Peninsula was comparatively slow. The mineralization
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rate of soil organic matter decreased with age increasing. Stands growth was limited by N.

Keywords: Eucalyptus urophyllaxE. grandis; forest ages; stoichiometry; Leizhou Peninsula
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Tab. 1 Basic situation of forest plantations with different ages

ik /year kA BRI P /(plant-hm™®)  ¥#/m HE/() B i) Ma/%/em  HEEi/m
age soil type parent material density altitude slope aspect DBH  plant height
1 Tk 413 laterite VR neritic sediment 1275 122 10 NE 4.7 5.07
2 G413 laterite HRIFITRW) neritic sediment 1245 88 0 — 8.31 9.78
3 &1 3% laterite HRHFUURA neritic sediment 1200 88 0 — 10.95 12.51
5 ik 413 laterite HRHFITR neritic sediment 1110 128 8 NE 17.33 15.45
7 FELLIFE laterite AT neritic sediment 840 144 8 E 21.5 20.9
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Tab.2 The average nutrient content of soil in different ages of E. urophyllaxE. grandis g/kg
+ 2 soil
JEZ element kb /year age
0~20 cm >20~40 cm >40~60 cm 0~60 cm

1 17.70+2.02 Ab 17.94+1.61 Aa 13.46+1.87 Aa 16.36£0.74 a
i 2 19.77+1.97 Ab 14.10+1.87 ABa 11.09+2.70 Ba 14.99+2.07 a
organic carbon 3 27.472.18 Aa 17.2742.49 Ba 11.34+1.04 Ba 18.69+1.33 a
(00) 5 27.673.73 Aa 17.3241.05 Ba 13.9842.05 Ba 19.66+0.21 a

7 28.20+1.24 Aa 15.11£0.95 Ba 13.184+1.90 Ba 18.83£0.41 a

1 1.19+0.08 Aa 1.06£0.12 Aa 1.1120.28 Aa 1.1240.06 a
o 2 1.5120.12 Aa 1.18+0.12 Aa 1.2420.13 Aa 1.31+0.05 a
total nitrogen 3 1.76+0.17 Aa 1.1240.13 Ba 0.70+0.07 Ba 1.19+0.05 a
(TN) 5 1.49+0.14 Aa 1.03£0.12 ABa 0.70+0.15 Ba 1.0740.04 a

7 1.5420.41 Aa 0.98+0.12 Aa 0.78+0.08 Aa 1.1£0.13 a

1 0.85+0.04 Aa 0.82+0.03 Aa 0.79+0.08 Aa 0.82+0.05 a
o 2 0.74+0.03 Aa 0.72+0.01 Aa 0.70£0.03 Aa 0.72+0.02 ab
total phosphorus 3 0.93+0.12 Aa 0.81+0.09 Aa 0.70+0.02 Aa 0.81+0.08 a
(TP) 5 0.73+0.03 Aa 0.68+0.01 Aa 0.67+0.04 Aa 0.690.01 b

7 0.88+0.07 Aa 0.76+0.07 Aa 0.800.09 Aa 0.81+0.08 a

1 0.90+0.43 Aab 1.1340.27 Aab 0.96+0.35 Ab 1.00+0.34 b
o 2 1.48+0.08 Aa 1.64+0.14 Aa 1.7740.20 Aa 1.63+0.12 a
total potassium 3 1.50+0.10 Aa 1.54+0.16 Aa 1.74+0.19 Aa 1.60+0.14 a
(TK) 5 0.71£0.14 Ab 0.5740.17 Ab 0.69+0.16 Ab 0.65+0.08

7 0.87+0.16 Aab 0.69+0.14 Ab 0.8120.11 Ab 0.79:0.09 be

TE: ANERE 7 REF A E M ES A [ L2 7 R 22 R (P<0.05), AEIVNG FRFRR & SEAEM F 1 Z A g ) 835 22 5 (P<0.05); FIAl.
Note: Different capital letters indicate the significant difference between different soil layers with the same forest ages, different small letters indicate the
significant difference between forest ages in the same soil layers (P<0.05); the same as below.

20 em 3R Z LE i LU BE RS 15 i 52 14 s
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5 MR B E # 0~60 cm + )2 A Lk & E 3
78R IX [H] N 14.99~19.66 g/kg, H AR E]H
K BEZES . RZ I (0~20 em) YLK
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Tab. 3 Stoichiometry ration of C, N, P contents in soil in different ages of E. urophyllaxE. grandis

+JZ soil depth

FEFx index M /year age
0~20 cm >20~40 cm >40~60 cm 0~60 cm
1 14.89+1.23 Aa 17.16+1.34 Aa 13.3+2.66 Aab 15.12+1.09 ab
2 13.0340.53 Aa 11.88+0.65 Ab 9.1+2.18 Ab 11.34+0.89 b
C/N 3 15.83+1.74 Aa 15.7+2.44 Aab 16.61+£2.88 Aab 16.04x1.21 a
5 18.48+1.37 Aa 17.11£1.53 Aa 20.42+2.15 Aa 18.67+0.98 a
7 22.03+7.00 Aa 15.37+0.99 Aab 17.04+2.23 Aab 18.15+2.36 a
1 2143.20 Ab 22.23+£3.00 Aa 17.1£1.91 Aa 20.11£1.58 b
2 26.95+3.41 Aab 19.5242.66 Aa 16.14+4.63 Aa 20.87+2.43 ab
C/P 3 30.03+3.37 Aab 21.27+1.32 Ba 16.2140.91 Ba 22.59+2.33 ab
5 38.06+4.32 Aa 25.44+1.24 Ba 20.62+2.49 Ba 28.04+£2.99 a
7 32.29+43.05 Aab 20.33+2.47 Ba 16.6+1.53 Ba 23.07+2.66 ab
1 28.9349.83 Aab 18.46+5.73 Aab 17.47+4.68 Aa 21.62+4 be
2 13.54+1.86 Ab 8.9242.05 Ab 6.84+2.58 Ab 9.77+1.47d
C/K 3 18.2240.34 Ab 11.61+£2.21 Bb 6.73+1.10 Bb 12.19+1.81 cd
5 41.94+10.30 Aa 37.77+12.39 ABa 20.89+1.01 Ba 33.53+5.66 a
7 34.83+6.32 Aab 21.98+1.49 ABab 17.3+4.43 Ba 24.7+3.47 ab
1 1.4+0.11 Aa 1.31+0.19 Aa 1.36+0.22 Aab 1.36+0.09 a
2 2.06+0.23 Aa 1.64+0.18 Aa 1.77+0.18 Aa 1.82+£0.12 a
N/P 3 1.99+£0.36 Aa 1.4+£0.14 ABa 1.02+0.12 Bb 1.47+£0.18 a
5 2.05+0.12 Aa 1.51+0.16 Ba 1.03+0.15 Bb 1.53+0.16 a
7 1.81+0.54 Aa 1.31+0.10 Aa 1.02+0.20 Ab 1.38+0.20 a
1 1.87+£0.59 Aa 1.1+0.34 Aab 1.2740.16 Aa 1.41+0.23 ab
2 1.04+0.13 Aa 0.74+0.14 Ab 0.73+0.13 Abc 0.84+0.08 b
N/K 3 1.1840.12 Aa 0.73+0.06 Bb 0.41+0.07 Cc 0.77+£0.12 b
5 2.3£0.61 Aa 2.29+0.89 Aa 1.04+0.09 Bab 1.88+0.37 a
7 1.7+0.19 Aa 1.44+0.11 ABab 1.01+0.20 Bab 1.39+0.13 ab
1 1.37+0.48 Aa 0.8+0.15 Aab 1.01+0.26 Aa 1.06+0.18 a
2 0.5£0.01 Aa 0.45+0.04 Ab 0.4+0.04 Ab 0.45+0.02 b
P/K 3 0.62+0.06 Aa 0.54+0.08 Ab 0.41+0.05 Ab 0.52+0.04 b
5 1.11+0.25 Aa 1.45+0.42 Aa 1.05+0.16 Aa 1.2+0.16 a
7 1.14+0.34 Aa 1.12+0.18 Aab 1.03+0.22 Aa 1.1+0.13 a

AR R Z A LR S i (27.47~28.2 g/kg) 1
A E A, SRS AR, BEAART
A PR G EC AR BRER, X 5T
25—, EEIFERAE T A B E A A4
K, IR HER I, D72+
LB FZORIER, PIAE B B A KRR
(14 v LI e RIS AT LB & S B 2 3G A s AN TR bR
i 1] B FL A% 0~60 cm + )2 2R &= AE N (1.07~
1.31 ghkg), KZTIELA SN 1.19~1.76 g/kg,
BT 2E - HLE S Y (1.88 gkg)', AR
BRI, IR R AR R I SN s
MAsfka s, (HR= AR E R, KA RR)E

S P ) g 1L DXATF 9 190 32 S 4 e S R AR T
TR RS, O TR A
W D PRI R B AR X BT R IR B
ToRB R, AR B R OC R A BRI ;
5ANHRIE B FLFE 0~60 cm + 2 4 & 8N 0.69~
0.82 glkg, FKZTIELWH T RN 0.74~0.93 g/kg,
i T g L DX gl AR S R A b R 1
i (0.39~0.45 g/kg)™, BEMERI N, AFELZE (0~
20 cm, >20~40 cm, >40~60 cm) W &% mII R~
B EER, H 0~60 cm 2 PSRRI
HEREIN S TR AR a ., BLAE S AR AERHMIKT
ol i E AT A A ARS, RIS R ey
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Tab.4 The Correlations of C, N and P and their stoichiometry features

TiH item ocC N TP TK C/N C/P C/K N/P N/K P/K
oC 1 0.69" 0.42" -0.2 — — — 0.56" 0.46 0.17
TN 1 0.27 0.21 — 0.64" 0.15 — — —-0.19
TP 1 0.12 0.24 — 0.09 — —0.01 —
TK 1 —0.49” -0.29 — 0.16 — —
C/N 1 0.29 0.48 -0.46" 0.12 0.44"
C/P 1 0.58" 0.67" 0.52 0.14
C/K 1 0.14 0.92" 0.86"
N/P 1 0.34 -0.23
N/K 1 0.79"
P/K 1

TE/Note: *. P<0.05; **. P<0.01.
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