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Abstract; Taking five plantations of Acacia crassicarpa A. Cunn. ex Benth., A. melanoxylon R.Br.,
A. cincinnata F. Muell. , A. auriculiformis A. Cunn. ex Benth., and A. mangium Willd. in Zhangzhou City
of Fujian Province as research objects, the C, N, P contents and their stoichiometric ratios in leaf, leaf
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litter, and soil were measured and compared, and the pearson correlation analysis was conducted on each
index. The results show that the variation ranges of C contents in leaf, leaf litter, and soil of test stands
are 562.52-592.83, 532.04-563.51, and 11.32-19.44 g - kg™", respectively, those of N contents are
21.28-29.74, 10.58-15.57, and 1.12-1.76 g - kg™", respectively, those of P contents are 0.57-0.94,
0.08-0.19, and 0.33-0.36 g - kg™", respectively, those of C/N ratios are 19.89-27.29, 36.15-53.95,
and 8.87-15.80, respectively, those of C/P ratios are 628.77—1 049.52, 3 266.29-7 459.31, and
32.51-55.51, respectively, those of N/P ratios are 28.34-43.99, 79.38-138.85, and 3.32-4.93,
respectively. Among five Acacia plantations, the C, N, P contents in leaf of A. melanoxylon plantation
are the highest, while the N/P ratios in leaf and leaf litter and the C/N ratio and C/P ratio in soil are the
lowest; the C, N, P contents in leaf of A. mangium plantation are relatively low, but the C/N ratio and
C/P ratio in leaf are the highest; the N and P contents in leaf litter of A. auriculiformis plantation are the
highest, but the N and P contents in soil are the lowest; the N and P contents in soil of A. cincinnata
plantation are the highest; the C contents in leaf litter and soil of A. crassicarpa plantation are the
highest, but the N and P contents in leaf litter are the lowest. There are significant ( P<0.05) differences
in C, N, P contents and their stoichiometric ratios among leaf, leaf litter, and soil of five stands; in
which, the C and N contents in leaf and leaf litter are evidently higher than those in soil, and the P
content in leaf is evidently higher than those in leaf litter and soil, but the P content in leaf litter is lower
than that in soil; the C/N ratio, C/P ratio, and N/P ratio in leaf litter are the highest, while those in
soil are the lowest. The correlation analysis results show that only the P content in soil has extremely
significant (P<0.01) negative correlations with N content in leaf litter, and has significantly negative and
positive correlations with P content and C/N ratio in leaf litter, respectively; the N and P contents in leaf
litter have significantly negative correlations with N content in leaf, and the P content in leaf litter has a
significant positive correlation with C/N ratio in leaf. The comprehensive analysis results show that the C,
N, P nutrients in soil in the research area are all at low levels, however, the nutrient contents in leaf and
leaf litter have the characteristics of high C, high N, and low P; the growth of five test Acacia plantations
are restricted by P; A. melanoxylon belongs to ‘ nutrient luxury consumption type’ species, while A.
mangium belongs to * nutrient efficient utilization type’ species. It is suggested that appropriate
fertilization measures should be formulated according to the nutrient requirements and nutrient utilization
efficiency of different Acacia species.

Key words: Acacia plantation; C content; N content; P content; stoichiometric ratio; Pearson
correlation analysis
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Table 1 Comparison on contents of C, N, P in leaf, leaf litter, and
soil from different Acacia plantations ( X+SD)

FArD AEBEA C &/ (g - kg')?  C content in different samples?
Stand " I H Leaf JH75 0 Leaf litter +HE Soil
S1 579.64+2.89ABab 563.51+6.16Ab 19.44+6.85Ac
S2 592.83+2.01Aa 558.05+4.51ABb 11.32+0.93Bc
S3 588.22+23.72ABa 532.04+0.74Ch 18.63+£3.17Ac¢
S4 562.52+3.07Ba 546.18+6.03BCb 17.22+1.11ABc
S5 565.34+9.31Ba 563.31+£16.37Aa 13.57+3.02ABb
M 574.08+21.00 556.29+13.63 16.04+4.48
F 4.059 7.554 2.635
P 0.033 0.005 0.097
D ARBEAR N &8/ (g - kg')? N content in different sample52>
Stand" HH Leaf 7% Leaf litter + 3 Soil
S1 27.00+0.82Aa 10.58+1.48Ch 1.28+0.41Ac
S2 26.73+0.32Aa 13.28+1.11Bb 1.30+0.28Ac
S3 29.74+2.44Aa 10.69+0.75Ch 1.76+0.55Ac¢
S4 25.63+1.09ABa 15.57+0.56Ab 1.12+0.26Ac
S5 21.28+4.99Ba 13.85+0.96ABb 1.25+0.15A¢
M 26.08+3.58 12.79+2.16 1.34+0.38
F 4.323 13.140 1.398
P 0.028 0.001 0.303
WD AFEFEARP &8/ (g - kg™ )2 P content in different samples2>
Stand" M- H Leaf A& Leaf litter -4 Soil
S1 0.77+0.05ABa 0.08+0.01Bc 0.35+0.01Bb
S2 0.94+0.03Aa 0.17£0.05Ac¢ 0.35+0.01Bb
S3 0.67+£0.01BCa 0.09+0.02Bc¢ 0.36+0.01Ab
S4 0.70+0.15BCa 0.19+£0.06Ab 0.33+0.01Cb
S5 0.57+0.17Ca 0.18+0.06Ab 0.36+0.01Ab
M 0.73+0.16 0.14+0.06 0.35+0.01
F 5.403 5.036 12.500
P 0.014 0.017 0.001

D S1. JEFAE Acacia crassicarpa A. Cunn. ex Benth.; S2. Ly NS

A. melanoxylon R. Br.;

S3. HIEHE A. cincinnata F. Muell.; S4;
Kk A 8 A auriculiformis A. Cunn. ex Benth; S5: &

o7 A AL

mangium Willd. M H4{E Mean value; F: F {8 F value; P: P {f P value.

2 [ AN ) (K5 Bk R AR AR ) RE AR [R) bR A3 ] 22 53 183 ( P<
0.05) Different uppercases in the same column indicate the significant
(P<0.05) difference among different stands of the same sample; [F]17
HORTE] /NG B3R R R [R) AR 3 AN TR A A ) 22 5 8. 2% (P <0.05)
Different lowercases in the same row indicate the significant ( P<0.05)
difference among different samples of the same stand.



68 N7/ I A SRS TR N 531 4%

CEE M ITA R R YR AR C N
PE S PR EAN IR EE 1 25 57, o,

ﬂﬂ# C NP &5 DUBACH B S 5 o5 A AR
I JAJE M N A0 P @%ujtﬂﬂrﬁuﬂimﬁ JEFEARR
MRERAR ; HE N AP 5 i DU SE A MR /R AR
SEMRER AR ; 17 98 V5 R 38 C B 3 DL IEAT AR
53
2.1.2 ERBRHAEGEZF WELLAI, AFH
BE , R FJEE - C il N *Mé%‘?ﬂ;&,ﬂ
BILAM: 5/ C R0 N & i de e s fE R P s KR
L 3 e w15 3y S == o 1 30 e w38
BV TS RPN B9 C N ORI P S iR
22 AEREBEEHKMHFOAEMHMLERC NP EE
wEITELAILE

ANFEAHEARE I R JRYE A C NP &
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M N/P LA S PR EM R 22 R 2, R C/N LY
MR 19.89 ~27.29 , LA, 5 AHSEUMER K 45 JEAH bR
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G125 S IR B 3 K A 4 FobRsr ] i it R
C/N L% 2 5%, Mgk C/N i 22 iF
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oAb MR R, I o AR SRR R A AR A R 9
M C/N iR /N TIEISAEAM, T C/N AR IR
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70.81% ; Horf | o AH MR R SEAH ARG 1338 ¢/N
Fo 1 S 28 T oA, 3 bR ay T 53 3 Rk 3R] 1Y) - 4%
C/N LW EESR,
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i AR UM AR L R OR AR AR R/, HAX I =3 g
h C/P WAAAE & 255, Wk C/P Y28 iR N
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32.51~55.51, W R B/ MK Ry JE AR EAR A5 JEAH L
AR R AR R D 5 AR AR R A o RS
FHIEARAY 458 C/P B SR AAHIEARAY 1.71 £, HAYL
W F R+ C/P A E R E 2R,
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Table 2 Comparison on stoichiometric ratios of C, N, P contents in
leaf, leaf litter, and soil from different Acacia plantations (X=SD)

1 AFBEA C/N 2 C/N ratio in different samples?
My P
Stand" I H Leaf JH7& N} Leaf litter 41 Soil
S1 21.48+0.62Bb 53.95+7.72Aa 15.16+1.37Ab
S2 22.18+0.34Bb 42.26+3.96BCa 8.87+1.21Bc¢
S3 19.89+2.06Bb 49.94+3.56ABa 10.93+2.10Bc¢
S4 21.34+1.06Bb 36.15+£1.16Ca 15.80+2.52Ac¢
S5 27.29+5.24Ab 40.98+3.57Ca 10.78+1.46Bc
M 22.44+3.42 44.66+7.66 12.31+£3.18
F 3.623 7.573 8.402
P 0.045 0.004 0.003
25 1) ARRRFEA C/P HE?  C/P ratio in different samples?
o p
Stand"

HF Leaf PH7& T Leaf litter 43 Soil

S1 752.13+48.76ABb 7 459.31+1 133.66Aa 55.51+20.58Ab

S2 628.77+19.86Bb 3 403.99+1 174.32Ba 32.51+2.92Bb
S3 870.66+42.54ABb 5 840.42+962.79Aa  52.19+9.15ABb
S4 810.98+203.17ABb 3 266.29+1 112.35Ba 51.31+3.11ABb
S5 1 049.52+336.21Ab 3 348.17+968.28Ba  37.86+8.66ABb
M 822.41+208.26 4 663.64+1 981.04 45.88+13.14
F 2.277 9.411 2.529
P 0.133 0.002 0.107
AR ANFEFEA N/P H?  N/P ratio in different samples?’
Stand" I H Leaf J7& Nt Leaf litter 41 Soil
S1 34.99+1.28ABb 138.85+19.02Aa 3.64+1.24Ac
S2 28.34+0.48Bb 79.38+19.48Ba 3.74+0.84Ac
S3 43.99+3.28Ab 118.23+27.26ABa 4.93+1.55Abe
S4 37.77+7.54Ab 90.27+29.72Ba 3.32+0.77Ab
S5 38.14+6.72Ab 81.00+17.29Ba 3.48+0.42Ac
M 36.65+6.64 101.55+31.01 3.82+1.06
3 4.228 3.814 1.130
P 0.029 0.039 0.396

DS1. JEME Acacia crassicarpa A. Cunn. ex Benth.; S2. MR AR
A. melanoxylon R. Br.; S3: HBIEMHE A. cincinnata F. Muell.; S4.
KA AL auriculiformis A. Cunn. ex Benth; S5: o A A
mangium Willd. M; ¥J{ Mean value; F: F {f F value; P: P {if P value.

) [ B AN ] 14K B R R AR TR MR+ R R AR ] 22 5 1 3 (<
0.05) Different uppercases in the same column indicate the significant
(P<0.05) difference among different stands of the same sample ; @47
HOARN R /NG B R R AR TRIAR 3 AS TR B AR [ 22 57 1 35 (P<0.05)
Different lowercases in the same row indicate the significant ( P<0.05)
difference among different samples of the same stand.

A N/P HCAOZRIE A 28.34 ~43.99 | )45 2 4H R
MR A B /N e SRR A AR R i
N/P H5 8 JEAH SRR | By 7 R SRR R R i A AR AT
TE 22 5 M HALAR S R A i B N/P L TE 8 3%
25, WIE N/P FLRY AR R R 79.38 ~ 138.85, LLJE
SEAH MR IR R SRR A MR R I, T B R H R
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74.92% ; Hop  JEIEAHEMAY R IEH N/P L E KT
SRR SEURA R A MR 5D A AR, T S5 4 Al
YT PR N/P WX o E 255 . H5EN/P iy
RN 3.32~4.93, LUAS JEAH R AR K R A JE AR
/N BN EARST R 3 N/P LT g 255,

ZRE A AR WL AE 5 FbRara) it e A P et
MASER) C NP &AL i A7 76 A TR RE B (1)

St Hod MR C/N HEAT C/P FE LSS AT R bR
K, P E R C/N HE R C/P Fb DUJESEAR AR AR
K HHEC/N EER C/P HE DL BE A HH B MR B /)N, it A
AT N/P AR LS A A SE M AR/,
222 ERBRBAREGEZF R B NFEY
{5 ,C/N [t C/P LA N/P HC 34 AVE 75 R A B
KRR TN,
2.3 AEMEBMARMEFEMHAMLEER CNPSE
REAZITEEHELE

A EAREARR IR A AR C NP
ARG C R B R 3, SRR .
Be5mt R r C NP & LA Y 0 B 2 A
K, RIS R DL S C NP F
i MHARSA 2B B E A, R C
SR NP LR AR HIE P a5
N B AR A RO G, 5 VE I PO A A
C/N LA 5l A2t i 25 07RH DGR 35 B AH DG PR I N %

#=3 AEHEBHIROAEHFILEE C NP SERELFITELL
BIE L R

Table 3 Correlation coefficients of indexes of C, N, P contents and
their stoichiometric ratios among leaf, leaf litter, and soil from
different Acacia plantations

b MIZEZREL  Correlation coefficient

Index C, N, P, /N, C/P,  N/P,
Cq 0.018 0.240 -0.233  -0.275 0.112 0.383
Ny 0.293 0.226 -0.053 0.150 0.028 0.187
Pg 0.321 0.161 -0.103 0.034 0.093 0.154
C/Ng -0.321 0.052 -0.203 -0.195 0.083 0.249
C/Pg -0.018 0.219 -0.219 -0.272 0.100 0.359
N/Pg 0.282 0.221 -0.035 -0.159 0.014 0.170
b HZEZREL  Correlation coefficient

Index Ci Ny Py O/Ny Py NPy
Cq -0.100 -0.197 -0.458 0.162 0.435 0.543 =
Ny -0.215 -0.292 -0.298 0.168 0.154  0.159
Py 0.071  -0.658 #* —0.527 * 0.631 * 0.463 0.304
C/Ng -0.014 0.096 -0.185 -0.008 0.323  0.444
C/Pg -0.108 -0.126 -0.403 0.097 0.387 0.511
N/Pg -0.223 -0.241 -0.264 0.120 0.125 0.144

4E3k3 Table 3 ( Continued)

b FFEZREL  Correlation coefficient

Index o N, P, /N,  C/P, NP,
Cy -0.046 -0.262 0210 0222 -0.149 —-0.440
Ny -0.435 -0.538% -0.108 0.375  0.109 -0.213
Py, -0.374 -0.614% -0.275 0.537% 0.358 -0.007
C/Ny 0.333 0491  0.110 -0.365 -0.130  0.169
C/Py, 0.373  0.505  0.185 -0436 -0.251  0.051
N/P,, 0.332 0475 0214 -0446 -0.302 -0.018
V¢ ,N P, C/N,,C/P  N/P s SRR R C NP

ﬂﬁ% Vl"g; Hf. C, N, and P contents and their stoichiometric ratios in
leaf respe(nvely C” LNy, PO, C/Ny L C/P NP s 450 R T TS
mt EI/J C NP & =R C, N, and P contf‘nti and their
stoichiometric ratios in leaf litter, re%pectlvely Cg, Ng, Py, C/Ng,

C/Pg,N/Pg: 435Ik 3 €| N Pﬁgﬁ,ﬁﬂz%ﬂr;tm N, P

contents and their stoichiometric ratios in soil, respectively. * ; P<

0.05; ==* . P<0.01.

wEH AN &R EAHC, JWE P SE5n
AN & &M C/N Eb 4 52 8 3 R ¢ f i 3 1E
*Ha‘éo

3 i fegas

31 AEHEBHRIR-EENH-1EH C NP F9
4y E4SE

B3 5 B AR B i R C F (A (574.08
g ke Em TR MR C FTEYH (464
g+ kg )T N S HEIIME(26.08 g - kg™ ) i T4A5k
AAMY R N G HBIE(18.22 g - kg )P HP
THEYIH0.73 g - kg B BAL T 2ERAARMEY) P &
WM (110 g - kg™ ) BB 5 Rl AR -
HFEAR C.m NAKP IR S, R B&E C R IER]
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AL, R P A 0 A A, BEORORH LR
WL N PG T I8 & B IHFER W Rl 15 5
HHIELE T 3550 i 3R AL B ol

8 75 03 3 B A ke 3R B WL I £
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N AP A E A 11.10 F10.65 ¢ - kg™, 3%
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