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Stoichiometric characteristics of C,N and P in leaf-litter-soil of
different Eucalyptus varieties

XU Yuxing, WANG Zhichao,ZHU Wankuan,DU Apeng

(China Eucalypt Research Centre s Zhanjiang ,Guangdong 524022, China)

Abstract; [Objective) This study analyzed the distribution pattern and stoichiometric characteristics of
carbon (C) ,nitrogen (N) and phosphorus (P) in different Fucalyptus plantations on the Leizhou Peninsula
to provide theoretical basis for scientific management. [Method) E. camaldulensis, E. pellida, E. torelli-
anaand E. urophylla fast-growing forest stands were selected to measure and analyze contents and stoichio-
metric characteristics of C,N and P in leaf,litter,and so0il(0—20 ¢m) with P. elliottii X P. oaribaea as con-
trol. [Result] Organic C and total N contents of different Eucalyptus plantations showed the order of leaf >
litter>>soil with significant differences. Total N contents of Eucalyptus plantations in leal were significant-

ly higher than the control while organic C had opposite results. Total N content of E. torellianain litter was
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higher or significantly higher than other Eucalyptus plantations, but was not significantly different from
that of P. elliottii X P. oaribaea. Total P content in soil of control was significantly higher than that of the
four Eucalyptus plantations. The litter C/N ratios were 39.43—63. 35,indicating that litter decomposition
rate was low and restricted by N. The soil C/N ratios in 8 years old E. camaldulensis and 10 years old
E. pellida were significantly higher than that of 10 years old E. torelliana,15 years old E. urophylla and
P. elliottii X P. oaribaea ,demonstrating that older plantations soil had faster nitrogen mineralization rate.
The correlation analysis showed that the C,N and P in ecosystem realized transportation and transforma-
tion among plants.,litter and soil. [Conclusion) The litter decomposition rates of Eucalyptus plantations
and P. elliottii X P. oaribaea on the Leizhou Peninsula were slow and restricted by N element. Compared to
the four Eucalyptus plantations, P. elliottii X P. oaribaea had better nutrient utilization efficiency and car-
bon sequestration capacity. Different Eucalyptus types and P. elliottii X P. oaribaea had different growth

restrictive elements. Therefore, balanced fertilization was needed to prevent soil degradation in these fast-

growing pine and Eucalyptus plantations.

Key words: Eucalyptus; P. elliottii X P. oaribae;leaf;litter;soil;stoichiometry characteristics
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Table 1 Basic situation of Eucalyptus and P. elliottii X P. oaribaea plantations
A d/m RIS e akig/m PR /om0 TR
Species Elevation OB - h‘f“ ) Age Tree height DBH . JiLJE /e . A(g em ).

Density Thickness of litter Soil bulk density
Tk E. camaldulensis 98. 6 925 8 12. 26 10. 82 8. 60 0.99
MK E. pellida 92.1 970 10 16. 80 17.25 7.62 1. 00
FEH 2 E. torelliana 85.5 810 10 18. 00 19. 6 7.31 1.02
B#: E. urophylla 119.6 524 15 25.38 25.56 9.24 1.01
WInAS P.elliottii X P. oaribaea 104.7 599 15 13.73 20. 6 8. 24 0.97

TE AR 56 3 25 O T 3t o EEOMR 3 1 45 0 0°,

Note: The plots were all on the flat land with slope of 0°.
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K SPSS18. 0 # 4 LA & Excel2010 % 4 9k 47
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Table 2 Contents of organic C,total N and total P in leaf,litter and soil in different Eucalyptu splantations g/kg

T T ke FLE FEMLH FENT; RN
Element Components E. camaldulensis E. pellida E. torelliana E. urophylla P. elliottii X P. oaribaea
A3 1 Leaf 448.44+7.38 Ba 452.04747.35 Ba 463.21+3.35 Ba  444.40+18. 14 Ba 504.18+9.04 Aa
fr?e‘iﬁic c 75 4Y) Litter 395.16+11.21 Bb 423.43+9.41 Bb  416.97£19.06 Bb 416.18423.75 Ba 501.68+6.12 Aa
43 Soil 27.324+2.36 Ac  23.63%3.98 Ac 29.0743.68 Ac 20.2940.64 Ab 23.73+1.63 Ab
A3 M Leaf 18.06+1.46 Aa 20.60+2.53 Aa 19.544+0.79 Aa 18.55+3.22 Aa 13.41+0.12 Ca
'Ié?oil N &Y Litter 8.9340.12 ABb  9.1440.75 ABb  10.7840.99 Ab 6.68+0. 44 Bb 10.67+1.22 Ab
+ 3 Soil 1.8440. 20 Ac 1.60£0.21 Ac 2.18£0. 34 Ac 1.6040. 10 Ac 1.88+0.06 Ac
) A I Leaf 1.68£0.24 Aa 1.5040. 10 Aa 0.9340.02 Ba 1.71£0.13 Aa 0.83%0.10 Bab
T%‘(fil P J%Y Litter 0.6740.04 ABb 0.8140.12 ABb 0.64-+0.02 ABb 0.85740.07 Ab 0.53+0.11 Bb
+ % Soil 0.71£0.00 BCb  0.7940.01 Bb 0.75+0.02 BCc 0.67+0.03 Cb 0.89+0.06 Aa

TE AT b AN 6] K5 < 32 7 A TR 20 43 A [  Fo fi) 22 55 W 36 (P <0, 05) , [R5 B4l J5 A AN [) /1N 55 5 38 75 A T AR Ao AN ) 28 4 i) 22
T (P<0.05), FTHRM.,
Note: Different uppercase letters in the same row represent significant difference among different species,and different lowercase letters in

the same column represent significant difference in same species among different components. The same below

BN LR A A A i BRI A T k> 75
P>, H2e 5 8. ARG F e 28 3% o) 4
AR EZES L& &R 18.06~20.60 g/kg.,
B FRma A E 2/ & a3, 41 g/kg) . £
RS it RO 95 ) 4 R & iR 6. 68 ~10. 78g/kg, B
R R T 4 AL B (6. 68 g/kg) AR T 4T BB

(10. 78 g/kg) FAM M AL (10. 67 g/kg) , 5 H A 1 4
AT EER., PESASTEN1.60~2.18
g/ kg & R R AR 5 0 T ] 1T B 2R S
B N LA R o 4 & s R e AT . A%
RAEE 2wl e R R SR THEDS LIRS
L HMEY SRS LN R E R (R
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Table 3 Stoichiometry features of organic C,total N and total P in leaf,litter and soil in Eucaly ptus plantations

L 453 DIRLS HLE % B HL A% R H% IR/

Index Components E. camaldulensis E. pellida E. torelliana E. urophylla P. elliottii X P. oaribaea
A% Leaf 25.234+2.55 Bb 22.574+2.59 Bb 23.79%1.03 Bb 24.3041.90 Bb 37.6241.00 Ab

C/N &Y Litter 44,3141.78 Ba 46,9444, 02 Ba 39.4344.27 Ba 63.3547.76 Aa 48.1244.73 ABa
+ 4% Soil 14.934+0. 65 Ac 14, 84+2.08 Ab 10. 08+0. 38 Be 12.71+0.54 ABb 12.58+0.54 ABc
A G Leaf 276.81438.73 Cb 303.16+16.66 Cb 500.44+11.87 Bb 264.014+27.16 Cb 630.65+74.46 Aa

C/P P I%Y) Litter 591.24441.34 Ba 549.06477.53 Ba 657.48+36. 34 ABa 498.45+63.43 Ba 1 060.00+280.29 Aa
+ 3 Soil 38.2543.18 ABc 29.9444.98 ABc  38.96+4.83 Ac 30.2240.17 ABc 26.6741.84 Bb
A G Leaf 10.904+0. 76 Cb 13.63+0. 96 BCa 21.0740.43 Aa 10.90+0. 89 Ca 16.90+2. 48 Ba

N/P Fy%Y) Litter 13.35+0.75 BCa 11.7941.55 BCa 17.11+2.19 ABa 7.86+0.23 Cb 22.1545.28 Aa
43 Soil 2.58+0.28 Ac 2.02+0.25 Ab 2.93£0.45 Ab 2.38£0.09 Ac 2.12+0.11 Ab

2.3 AEEMHKSEBH-BEY T EHLFIT
EXR
XiF LEAN TR AZR RS iy Ao A 345 0 O v ) A 564 BL
B A L ek RO A T R O SR e R R ) T
s 2B 00 A LR 5 S AR G LR Vs ) 4 R
PR U 5 (P<C0. 05), 5 e 4 W 7 i A
FAEA R (P<C0. 05) 5 A= 9 M4 35 5 15+ 2 0k

SRR UM 2 (P<C0. 05), 543 R IR TE Y
A Ry ) ROR R O AR OGS IS WA L
Wk MR & RS RS R R R E A G
(P<0.0D); +EAHK T RS LA TR ER D
FHIEAH K (P<C0. 01) s A G M &) . 18 C/P &5
H B 5 N/P ¥R EEIEMEP<0.0D),

R4 FREMAIREFH OAZYRLEDR A BUEXXE

Table 4 Correlations of C,N,P and their stoichiometry features of different components in leaf,

litter and soil in Eucalyptus plantations

2Dy 15 15 AT Leaf

Ingredient Index C TN TP C/N C/P N/P
C 1. 000
TN —0.411 1. 000

He g TP —0.640" 0.528" 1. 000
Leaf C/N 0.705%* —0.927** —0.627" 1. 000

C/P 0.707** —0.551" " —0.938" 0.689" " 1. 000
N/P 0. 406 0.018 —0.805"* 0.113 0.786** 1. 00




98 UL A MR K2 4 CH AR BHE O 46 %
& 4(&) Contiued table 4
4155 1545 AR Leaf
Ingredient Index C TN TP C/N C/P N/P
C 0.655" * —0.576 —0. 604" 0.725% 0.69" 0.325
TN 0. 410 —0. 105 0.658" * 0.242 0.723" " 0.762" "
HEY) TP —0. 557" 0.301 0.430 —0. 437 —0. 504 —0. 338
Litter C/N —0. 086 —0.177 0.317 0.095 —0. 340 —0.534*
c/p 0.649" * 0. 452 —0. 169 0.614" * 0.546" 0.241
N/P 0.627" —0. 347 —0. 605" 0.515" 0.686" 0.505
C —0. 092 —0. 008 —0.258 —0. 074 0.164 0.322
TN 0.086 0.100 —0.303 —0.067 0.295 0. 484
+ 48 TP 0.566" —0.336 —0. 617 0.519" 0.770" * 0.545"
Soil C/N —0. 243 —0. 265 0.301 0.123 —0. 347 —0. 598"
c/p —0. 355 0.140 0.039 —0. 307 —0. 189 0. 060
N/P —0.213 0.213 0.013 —0.322 —0.089 0.203
415} o V% Litter
Ingredient Index C TN TP C/N C/P N/P
C 1..000
TN 0. 240 1. 000
W EY) TP 0.421 —0. 394 1. 000
Litter C/N 0.248 —0. 842" * 0.196 1. 000
c/p 0. 665" 0.294 —0. 848" * —0.013 1.000
N/P 0. 499 0.672 —0.856" " —0. 437 0.889 1. 000
C 0.072 0.232 —0. 233 —0. 281 0.172 0.247
TN 0. 200 0.280 —0.378 —0. 248 0.268 0.330
- HE TP 0. 660 0. 650 —0.375 —0. 380 0.514* 0.607"
Soil C/N 0. 004 —0.321 0.318 0. 234 —0.102 —0.253
c/p —0. 239 —0. 063 —0. 047 —0. 101 —0. 088 —0. 049
N/P —0. 135 —0. 400 —0.171 —0. 058 —0. 007 0.015
4153 fi b3 14 Soil
Ingredient Index C TN TP C/N C/P N/P
C 1.000
TN 0.836** 1. 000
+ 4 TP 0.110 0.189 1. 000
Soil C/N 0.106 —0. 351 —0. 025 1. 000
c/pP 0.889" 0.705% * —0. 353 0.102 1.000
N/P 0.752" * 0.875% * —0. 307 —0. 331 0.855* * 1. 000

% FoR P<C0.05; x % FR P<0.01,
Note: * Represents P<C0.05; * % Represents P<C0. 01.
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