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The Stoichiometric Characteristics of C, N and P in Leaf-litter-soil of

Different Aged Eucalyptus urophylla x E. grandis Plantations

XU Yu-xing ,WANG Zhi-chao ,ZHANG Li-li ,ZHU Wan-kuan ,DU A-peng
(China Eucalypt Research Centre,Zhanjiang 524022 , Guangdong, China)

Abstract: [ Objective | To understand the distribution pattern of carbon, nitrogen and phosphorus and the stoichio-
metric characteristics of Eucalyptus urophylla x E. grandis fast-growing plantation ecosystem in the Leizhou Penin-
sula. [ Method ] The temporal-spatial method was used to select four E. urophylla x E. grandis fast-growing plan-
tations with different ages (1, 3, 5, 7a) as the subjects. The contents of C, N, P and their ratio were analyzed in
the leaf, litter, and soil. [ Result] The results revealed that the C and N contents followed the pattern of leaf > litter
> soil, the content of P followed the pattern of leaf > soil > litter and there was an obvious difference among the three
warehouses. Soil C content could increase with the raising of plantation age; but N and P differed little. The ratio of
soil C:N increased with rising age, indicating that soil decomposition rate declined gradually. The ratio of litter C:N
varied in the range of 54.07 —92. 18 ( >25), increased at first and then declined. It showed that litter decomposi-
tion rate was comparatively low and restricted by N. The ratio of N:P in leaf was between 10. 8 and 12. 98 which al-

so demonstrated that plant growth was limited by N. The correlation analysis showed that the litter N content was
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limited by the leaf, and the soil N was limited by the litter. Inside the ecosystem, the C, N and P elements had re-

alized the transportation and transformation among the plants, litter and soil. [ Conclusion ] The decomposition rate

of soil organic matter and litter of young and middle aged E. wrophylla x E. grandis plantations on the Leizhou

Peninsula is comparatively slow. The soil organic matter and litter decomposition rate decline with age and is re-

stricted by N. The growth of plantation is also limited by N.

Keywords: Eucalyptus urophylla X E. grandis plantation ; leaf; litter; soil; stoichiometric characteristics
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Table 1 Basic situation of different forest plantations

bNis I (N) 2% (E) TR ez e JHgAz: R ¥ Density/
Age/a Latitude Longitude Altitude/m  Slope/(°) Aspect DBH/cm Height/m (Plant - hm~?)
1 21°15"700" 110°06'110" 122 10 NE 4.70 5.07 1275
3 21°15'840" 110°05'839" 88 0 - 10.95 12.51 1 200
5 21°15'713" 110°06'085" 128 8 NE 17.33 15.45 1110
7 21°15'561" 110°06'359" 144 8 E 21.50 20.90 840
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Table 2 The average nutrient content of leaf, litter and soil in different ages of

Eucalyptus urophylla x Eucalyptus grandis

VNI FHL C A Organic C/(g - kg™!) 4= N &4 Total N/(g - kg™!)

4P & Total P/ (g - kg™!)

Age/a - Leaf F7& Y Litter 13 Soil M F Leaf {7454 Litter 13 Soil - H Leaf

Fy&Y) Litter 133 Soil

1 536.80 £19.9Aa 497.37 +41.8Aa 17.70 £2.0Bb 19.69 +0.7Aab 9.18 £0.4Ba 1.19 £0.1Ca 1.67 +0.1Aa
3 505.03 £10.5Aa 485.20 +14.6Aa 27.47 +2.2Ba 20.80 +1.8Aa 5.30+0.3Bb 1.76 +0.2Ca 1.62 +0.1Aa
5 515.27 +17.8Aa 480.83 +13.7Aa 27.67 +3.7Ba 16.69 +1.0Abc 5.28 £0.1Bb 1.49 +0.1Ca 1.58 +0.2Aa
7 513.43 +12.8Aa 511.50 +11.3Aa 28.20 +1.2Ba 15.51 £0.2Ac 6.20 £0.7Bb 1.54 £+0.4Ca 1.34 +0.1Aa

0.69 +0.1Ba 0.85 +0.0Ba
0.40 £0.0Cc 0.93 +0.1Ba
0.44 +0.1Bab 0.73 +0.0Ba
0.45 +0.1Cab 0.88 +0. 1Ba

T AT AR S PR R A ) e8] 22 5 2.3, [ 9N ) /NG - REA QAR R PR AN TR ke ) 22 57 3% (P <0.05) , Tl

Note: The different uppercase letters in the same row represent significant difference among different warehouses; the different lowercase letters in the

same column represent significant difference between the different forest age. (P <0.05).
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Table 3 Stoichiometry ration of C, N, P contents in leaf, litter and soil in different ages of
Eucalyptus urophylla x Eucalyptus grandis

iR C:N C:P N:P

Age/a M5 Leaf 7% Litter 13 Soil M F Leaf %Y Litter + 3% Soil M- Leaf %4 Litter 133 Soil
1 27.30 £1.1a 54.07 £3.1b 14.89 +1.2a 323.77 +21.4a 751.5+116a 21.00+3.2b 11.84 +0.4a 13.79+1.7a 1.40 0. 1a
3 24.72 £2.5a 92.18 +6.3a 15.83 £1.7a 311.99 £8.8a 1202.4 +8la 30.30 +3.4ab 12.98 £1.8a 13.05+0.2a 1.99 £0.4a
5 31.22 +2.8a 91.05+2.6a 18.48 +1.4a 330.95 +£28.9a 1 183.8 +237a  38.06 +4.3a 10.80 +1.4a 12.93 +2.4a 2.05+0.1a
7 33.12+1.0a 84.88 +10.3a 22.03 +7.0a 386.59 £22.9a 1221.9 +216a 32.29 +3.1ab 11.73 +1.0a 14.18 +1.1a 1.81 £0.5a
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Table 4 The Correlations of C NP and their stoichiometry features
9 HH Leaf F %Y litter 43 soil
C N P C:N C:P N:P C N P C:N  C:P N:P C N P C:N C:P N:P
N -0.19 1.00
i g P 0.38 0.22** 1.00
Leaf CGN  0.45 —0.95'—0.12. 1.00
C:P -0.04-0.38 -0.93™ 0.35 1.00
N:P -0.48 0.68*-0.56 -0.72" 0.37 1.00
C -0.13-0.15 -0.46 0.14 0.45 0.19 1.00
s N 0.48 0.13 0.27 -0.04 -0.13 0.15 0.20 1.00
0.16 0.09 0.49 -0.09 -0.44 -0.31 -0.08 0.82* 1.00
‘% CN -0.57-0.09 -0.44 -0.14 0.26 0.31 0.08 -0.95"-0.84* 1.00
e cp_0.27-0.15 —0.65° 0.1 0.59* 0.37 0.30 —0.71%-0.92* 0.81* 1.00
N:P  0.37-0.08 -0.51 0.18 0.64* 0.26 0.39 0.02 -0.53 0.08 0.64* 1.00
C -0.57-0.17 -0.05 0.07 -0.13 -0.05 -0.14 -0.73"-0.33 0.68™ 0.24 -0.50 1.00
N -0.47 0.17 -0.08 -0.22 -0.08 0.25 -0.04 -0.67*-0.09 0.71* 0.55 0.03 0.60* 1.00
+H5 P 0.12 0.26 0.09 -0.22 -0.09 0.11 0.12 0.21 0.13 -0.24 -0.25 -0.06 0.08 -0.20 1.00
Soil C:N -0.02-0.35 -1.12 0.32 0.12 -0.22 -0.05 0.07 0.29 -0.16 -0.34 -0.42 0.26 -0.58 0.35 1.00
C:P -0.53-0.29 -0.06 0.18 -0.09 -0.12 -0.22 -0.76"-0.36  0.72* 0.32 -0.43 0.8 0.61*-0.48 0.4 1.00
N:P -0.47 0.01 -0.12 -0.08 -0.02 0.17 -0.11 -0.70*-0.56 0.74 0.57 0.0l 0.51 0.91*"-0.58*-0.57 0.75"1.00

VE: % 2R P<0.05; % % %8 P<0.01,

Note: * represents P <0.05; * * represents P <0.01.
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