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Abstract To investigate the impact of stand age on soil nutrient content carbon (C), nitrogen (N),
phosphorus (P), etc. , and readily oxidizable carbon (ROC) in Eucalyptus plantations, we analyzed the eco-
logical stoichiometry and C stability of soils at different depths in two Eucalyptus urophylla plantations (7 years
and 12 years old) in the Leizhou Peninsula. Soil samples were collected at five layers, 0—10 cm, 10-20 cm,
20-40 cm, 40-60 cm, and 60—100 cm, for analyzing soil nutrient content and organic C. The results showed
that: (1) ROC, total organic C (TOC), total N (TN), and total P (TP) of Eucalyptus urophylla planta-
tion with 12 a were 72. 64% , 114.07%, 225.69% , and 14. 41% higher than those with 7 a, respectively, in-
dicating that the soil TOC content and nutrient concentration of E. urophylla plantation increased with the in-
crease of stand age. (2) The ROC/TOC of the surface soil (0-10 cm) of E. wurophylla plantation with 12 a
was significantly higher than that with 7 a (P<0.05), indicating that the soil C stability of 12 a plantation was
lower, while the ROC/TOC of the bottom soil (20-60 cm) of E. urophylla with 12 a was 36. 85% lower than
that with 7 a, suggesting that the C stability of 12 a was higher than that of 7 a. (3) The correlation analysis
showed that there was a significant positive correlation between soil TOC and TN, available P (AP), C/P in
two plantations, and the soil TOC of 7 a and 12 a plantations was also significantly affected by TP and N/P; re-
spectively. Soil ROC showed a significant positive correlation with TN and C/P, and 7 a and 12 a plantations
were also significantly affected by TP, AP and N/P, respectively, indicating that the TOC content and C sta-
bility of 7 a were more affected by the supply of soil P elements. In addition, soil ROC/TOC of 12 a plantation
was significantly affected by TN and N/P. The results show that the TOC content and C stability of 12 a were
more easily regulated by soil TN content. Therefore, appropriately extending the rotation cycle of Eucalyptus
plantations and improving the soil N and P supply levels according to different stand ages are conducive to impro-
ving the soil C sequestration potential of Eucalyptus plantations in the Leizhou Peninsula.
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Figure 1 The vertical distribution of TOC and ROC
contents and ROC/TOC ratios of Eucalyptus
urophylla plantations with different stand ages
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contents of Eucalyptus urophylla plantations
with different stand ages
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x1 WERREMHE NI EREARLFEITELE
Table 1 Stoichiometry ratios of soil C, N, P contents of Eucalyptus urophylla plantations with different stand ages
i/ a +Z/cm TRA L TRt L AL
Stand ages Soil layers C/N C/P N/P
7 0~10 16.35+1. 66a 27.99+0. 75b 1.76+0. 23b
10~20 16.99+1. 20a 24.25+2. 11b 1. 42+0. 03b
20~40 33.42+2. 64a 21.07+1.37b 0. 64+0. 07b
40~ 60 20.35+6.0la 18.41+1. 89b 1. 09+0. 32b
60~ 100 41. 68+25.98a 14.04+1. 87b 1.30+1. 00a
12 0~10 9.52+1.01b 42.68+5. 43a 4.47+0. 09a
10~20 10. 60x1. 76b 39.23+6. 60a 3.70+0. 23a
20~40 10. 23+0. 78b 33.53+5. 86a 3.30+0. 63a
40~ 60 8.39+0. 21b 30.23+2.09a 3.62+0. 33a
60~ 100 10. 67+£3. 04a 24.07+1.30a 2.74+x0. 87a

. BHREIE N mean=SE, ANE/NG FhEFR IR — T EAREMARIB A 22 72 82 (P<0.05),

Note: The data in the table was mean+SE, the different lowercase letters indicate significant differences between two stand ages within the same soil

layers (P<0.05).

R2 7akEMBRAIKLESEUENKRSELEFHEXE

Table 2 Correlations among ROC and physi—chemical factors of seven—year Eucalyptus urophylla plantations

ffdti SWC pH ROC TOC ROC/TOC TN TP AP C/N C/p N/P
SWC -0.522" -0.292 -0.390 0.415 -0.116 -0.353 -0.401 -0.277 -0.278 0.203
pH 1 0.891"" 0.870"" -0.173 0.644"" 0.784"" 0.770"" -0.374 0.815"" 0.336
ROC 1 0.843"" 0.069 0.663"" 0.750"" 0.730"" -0.466 0.840"" 0.442
TOC 1 -0.399 0.837" 0.950"" 0.939"" -0.449 0.848"" 0.464
ROC/TOC 1 -0.314 -0. 403 -0.464 0.015 -0.273 -0.072
TN 1 0.828"" 0.731"" -0.611" 0.653"" 0.839""
TP 1 0.965"" -0.402 0.671°" 0.429
AP 1 -0.328 0.722"" 0.301
C/N 1 -0.551"-0.705""
C/pP 1 0. 458
N/P 1

W o« FRBEFEMRL (P<0.05); = FamWBEHRL (P<0.01),

Note: * indicates significant correlation (P<0.05); ** indicates extremely significant ( P<0.01).

®3 12 a£EMRAIMNTESSLANRSELRFRIMEXE
Table 3 Correlations among ROC and physi—chemical factors of twelve—year Eucalyptus urophylia plantations
f dtT); SWC pH ROC TOC ROC/TOC TN TP AP C/N C/P N/P
SWC -0.246 0.620 -0.100 0.242 -0.03 -0.527" -0.456 -0.142 0.189 0.343
pH 1 0. 345 0. 487 -0.133 0.307 0.270 0.609° 0.104 0.371 0.163
ROC 1 0.836™ 0.799"" 0.740"" 0.245 0.488 0.004 0.787"" 0.684""
TOC 1 0.454  0.756"" 0. 469 0.586" 0.139 0.880"" 0.589"
ROC/TOC 1 0.607 " 0.134 0.254 -0.251 0.420 0.595"

TN 1 0.579" 0.656"" -0.495 0.543" 0.836""
TP 1 0.827"" -0.169 0.009 0.063
AP 1 -0.175 0.196 0.228
C/N 1 0.228 -0.560"
C/P 1 0.641""
N/P 1

. o« FARBEME (P<0.05); == FRWEBEMRE (P<0.01),

Note: * indicates significant correlation (P<0.05); =** indicates extremely significant ( P<0.01).
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