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1.1 WRBER

R Tl REBEMFEFRERBR (17
BXBE#ILTE),112°54'E,22°41'N, BB K AEE
e, I FE, EEFR, R 98 m, SER
B2, EVHSE21.7C, K #AHHE 29.2C,
B A 12.6C £ H BT 797.8 h, 1
KFEEN4 354.7 MI/(m® » a) , SEFBREREN
1801 1 mm, HAMHAHEHTEE™ . RBKIE
£(2003 ~2004 4E) AREWEMA FHKBMAE 1
Fim. BRERRERN 638.8 mm, BEEH HK
BB RR TRREBER, BB, ALK
ABKEH0.56% ~1.64% 14,
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Fig 1 Monthly precipitation and average air temperature of Heshan station

Bt X s b R Bk , DU % & T3
FEREZEM M, HREFREHKMALEINOEY
Wi, 1 AR OB A oK L3R L R UK AR
AMESIH T, S0 B TR g,
A 1984 £, I EER T ZHERMATH,
HATHEBIRE R, A L ERRADHEREN
BB TR, KT R Rp 28 £ B $4 B (Litsea ro-
tundifolia var. oblongifolia) | J155 ( Psychotria rubra) |

HHE M (Mallotus apelta) \ K% F (Litsea cubeba)
7t ( Rhaphioleais indica) , A & ( Schima superba) %,
it 1984 SERA, EHARF D SR, HRITE3
mx3 m, B FEHHE 14.5£2.0 m, FH B
20.9 6.5 cm.

1.2 HRAZE

1.2.1 HEBERORE

EERN 24 mx42 m 5 SHRTEEHEBA,
RBGEMIL S MY 3 mx3 m WEE/DMX, R
SBEMBEVREAME S, ARRAN 3 cm HE
REH, FTILEEE, BREIREE 0 ~ 15 om, B IR B A
MREE, SN mx1 m TP 3 B, B
BE#. RE, TR, ZB#&E, 100 B (7
#£0. 192 mm) G5, BF LT,

1.2.2 TR
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-FEE, T RERMWER AT - GLRE - 5
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1.2.3 BAERREWRKNE

LHFHRELD SHESARE W2
&, RES%TRMEEHEEY KRD 5HEEA
BAEYR, RS MHEFEHLBURE AR =1k, SRR
AEYE(SE) ATEERENRE. £80R%
9 , X PR R A Y B 34T AR AL 3 R4S Ak st B 43 T
BHREYE,
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32 Fi] Microsoft Excel 2000 {E ¥ M4 i1 43#7, 18
FH SPSS10. 0 HATHE M ED SRR, 8 RS
FH 44 GS*5.0(Gama design software,2001 ) 34T
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(%, +R)AFIRXBAER Z(2) EZEME « F
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75 2 RN 2B X
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BB R R EAR
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APy (W) HFAZEMER b R 5T
% ,N(h) HEZH LA MFERIER b 1S5
B,Z(%) M Z(x, +h) RRIRR 2 5K« HE A
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2.1 THMENBRERGITHT

X LR SR AT BRE T, EH
SPSS HIRRHENT, X LA VBREE AT TES
HHRR, JUEFEESSH, HAHK Q-Q Bin
2,5 R mE 1, '

ME 1 T8, LREVRM RN LLE S
$1%4:0.093 4 ~0.266 8 g/kg.0.008 0 ~0.019 9 g/
kg, AR R B30 24.59% \21.69% , B, %+
WHNKES AN EEINRA, ENAEZEE
ERBENHRMEMXXR, HEBBIOTF

SOC = 0.0695 « TN + 0.0017

R = 0.98 (n=50 P <0.01)
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9 E 2H Expected normal value

0.0 0.1 0.2 0.3
MM{E Observed value

M2 TRENRESQ-QH
Fig2 Normal Q - Q Plot of SOC

21 TMANKRLZEANBERSEITHHT
Table 1 Summary of classical statistical analysis of soil organic carbon and total nitrogen

E P4y FRRE  WEEE Wzt EFEH
Items Mean( g/kg) Standard error Standard deviation Range( g/kg) Coefficient of variation

FHHlak soC 0.162 8 0.005 7 0.040 0 0.093 4 ~0.266 8 24.59%

2% TN 0.0130 0.000 4 0.002 8 0.008 0~0.0199 21.69%

Note; SOC stands for content of soil organic carbon; TN stands for content of total nitrogen

2.2 ZEEHSH
2.2.1 HRENRZERSHRERS TRERH
KE

BRBIENEAR AR 2R R
FHER, BRBGETHETE, XN L RA VK 2R
BB AT 2T, A FTEIL L (Krige) BEEZE
[ElHE(E, B2 L RA VIR S RER BHESHE R
HAXRBH(F2),

ABFFRFIARE FER KR 4 FERRY
JFIRBER TR, R R 2 FUH AR R R AL
BERTUE-SHREERBRNBRRER, &
RS MBPRETEE BEEEHE) ER,
RERBBRED REEMRLBRERK 3
WREBRE RSS WA/, REASBEBARE
HEMEHAMN  REXA TN, TR PR
HERAVR 2ANTERHOER R RERF
ETRER, GHEAXEALFE. ZRAME

R RENEE, Fot SR EERER R iES
LB EEEE RS, L IRA IR 2 A S RMER
B4 510 81. 3% 71 84. 2% , S RIR RER E 2 BN
7.62 m #16. 60 m, B B #8334 A7 [a) 7 R 1 o
SRR FRERENE 80% L, MEEHHa G 82
A5 R AR EE <20% o

BEERAFERGTHERREMEE (2
B)ma, DS B AL RA RIS R F A%
AR REE (B 3.4), BMAE RIS f
EXATEMNHEZRMRBEENEZEXR. _

H T4 HEER MR, AR B NS,
MEBEIRALEFRBTFESH LEHFENS
PraRBUR B , R — SR i s M B, ST 2 ]
HENSMNEEXNTR=ZENHE(ES56),
BEVKR RS HE RS HEERDR BT
M ERA PR RS B LRI HFIE, RAT
EflanTRE ML,
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22 DHEBAIHLIR(O~15S m) HHURRLANEREWFIERIG XY
Table 2 Semivariogram model and parameters of soil organic carbon, soil total nitrogen on Acacia mangium forest

4] #H Kt BRI %]
Model Exponential Linear Spherical Gaussian
SOC N SOC ™ soc ™ soC TN
B & Jr% Nugget Variance  3.32x107* 1,00x107% 1.34x107 7.00x107¢ 1.51x107% 1.00x107¢ 3.10x107* 1.00x10"°
W sl 1.77x10°% 9.00x10"¢ 1.92x10~? 9.00x10~% 1.73x10- 8.00x10~¢ 1,73x10-? 8.00x10-¢
A3 Effective range 1.62 6.60 20.62 20.62 5.10 4.85 4.26 4.07
ZREEE(%) 81.3 84.2 29.8 4.4 9.3 ”.8 82.1 83.1
WERK P 0.63 0.61 0.57 0.42 0.53 0.56 0.53 0.56
LV RSS 1.65x10°7 3.59x10°2 1.88x10~7 536x1072 2.07x10~7 4.05x10~"2 2.10x10-7 4.06 x10-12
97.030E-07 | 5o EY SYEYR%EY , EQREHA RN B
= Y SIURMENNREY. TRREYRORY
g ramEOr 7T WL SR M — R, BEE AR, 2
4 RHE 20 o 94 4, SR LT 94 KR BEHLA,
g O AR S0 2075 B R B R (h/
p—— wt) B/ AR SR — A BEALE R, R 2K
] HEESSM, BRTEFEZRBRZEAREE,F
00.000E+00 " REAT ARG HEE(ET),

16.0

0o 80 240 WBE S Ml 7, REDBKOEE IS LR
ARER () BURKZ AR —H. HTRIERSE, BH

Separation Distance(m)

3 rTANEEREEESEE
Fig 3 Isotropic varigram of SOC

REYERZ B HERRBARM SR REYRE,
RIETEMRAT(E 8) o NAARTAREY R
SERE VR XR K 0.06, Ff XTI
0~15 em LB L WAVBKK AW SHAREY

20210804 o ° BAER—BSRA TR, CHRPIRERR
. 15.157E08 — 7T S BB AMENBROAHEHR S SR
% 5 i R, AR, LS RRT0~15 cm £
g £, B, FRE LKW, WEDHTEHEERR,
3 I ATHSEREFHERROEYESHT R B
50.524E:05 * EANBRRRFAREEE, BEEEYRE,
00.000E400 -ttt ARSI EREERT, SABILNMEK
0.0 8.0 160~ 240 B, AP RS LY K AR, R &Y
ARER () BOANBTR, BB BB2 -3 om BE, EANX
Separation Distance (m) ®FH ,ﬂﬁﬁﬁﬁﬁ*ﬁﬁ%i#7ﬁ%$}§iiﬂ7ﬁ

B4 tHAMAMAMEESEE DREFI RN ERRT,

Fig 4 Isotropic varigram of TN 2.2.3 HEENER

2.2.2 TWAVBRERAAHRERSREYERH
P33

TRAIBRTE IR R W MRAEY R BT M

PAE R RIR R M B 5 B M LU 47
BHEBEHRR(R3). ARITH, LHE
NRELASENMUESTAUELEEEER,
T TRER TR,
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Bs5 THMAENHZESHELE
Fig. 5 Spatial distribution simulation of soil organic carbon

6 tTHm2EmzESHRLE
Fig. 6 Spatial distribution simulation of soil total nitrogen

0.30
~ 025 .
-4 . .
& 020 L P
= % e 80, o p « °*
— 173 0.15 OO § ...'!0 °
= K .
E ﬁ 0.107 ° o o o
w 0.05 =-0.0111x + 0.2587
+H 7| R?=0.0035P=0.6837
0.00
80 82 84 86 88 90 9.2
BB AR Root biomass (kg/m?) |,
7 HEPREESHELE 8 THAENBRSREYMEROEXE
Fig. 7 Spatial distribution simulation of root biomass Fig. 8 Correlation between soil organic carbon and root biomass
®3 EUBEXATRR

Table 3 Paired samples test

JEX} 214 Paired Differences

xt - RfEmE TR 95% E(FX [ Confidence - B Sig
Pair M Std. Std. Interval of the Difference df (2 - tailed)
ean deviation Emror Mean TR Lower LR Upper
1 %
By 2.29x107? 4.05x10°2 5.73x107* -9.22x1073 1.38x10"2 0.400 49 0. 691
SOC - PREDICT . .
% 2 3¢ -3 -4 -4 -4
1.53x10™* 2.84x107% 4.02x10°* -6.54x107* 9.61 x10 0.382 49 0.704
TN - PREDICT

3 itiE

A S T o A b 38 R LG L 2 R
G2, LA IR R 2 RN ZE RS Ak )RR
BH—8tk, NEMRMZSEME ERY T HEEN
BEESLASEXATY, AU S5CHNMAS
REFEVRS BHAMN T LRFAAR AN

g RE ",

BILD SR RA VB ES TR L,
FEEEM MR M2 a] @At KA EMEE Y
81.3% ,MBEHLEF /> R 5 BB E R TR 18.7%,
SOC #1 TN S [RIHARE 514 7. 62 m #16.60 m,
WA WBFFHGE, 75 2R A VLRSS 18 M %
SRR LT o B 4 LT3k 80% A s R AL
LTRAPR LR, 2 ) 1 4 6 B9 R R M T o R 43 b
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3K 58.3% ~83.6% ™, XU WA A IR
EHBEBR  EF ERENG, ED SHEM,
HAMOENBRA BN ERRRED 5SHMAK
BBt BAERHMAER. BEREXN TR
JELLARAR(IR R 200 ~300 o) K, RE AR MBS
GHEARA 20 2, G EHBERAE X LBAEN
BORZIMAYER. MR T BERHKE P,
BHBRNSEAXERGREFZ—, F84EFR
GREFERN—ERFERER, BAYD 5H
B3R 20 a WA BT, S22 T ART AR A AT R E o
WA, BRI MR BRSO E BT
MK 10 a Bf , RIS A = I EE,17 a 5, B0R
RiEEhFTBRAR. BHT AR, 5 &4
b+ A VLB ZS (B R R PR BT, BT AR T8 3
HBEOE, AT S 5B R AEN EEWHER
EEEASBASTIIE,

B D GBI LR EE PB4
HRRSREVENZHEROLE, AIKRSR
EYBNSHGA—ERAE—-BHENSELHRR,
ZLEO~15 cm REIBHRIARZIH. ELEH
FULBN 13 - K - EYARRE S KK RESAEZRAE
RAERRER, EAHRIANBRMAMHEARE
FITREE" . BEI7em v g s 1T SR
FARREIMS BT B LA YUK ZS 8] 25 75 4% R BF
5N FEBBE AL R BERER#KESR
X R AER AR R MEY A S TR
EETHIREFNEYEIGE, S ERER
CO2 YR EFHRBEML X5
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Spatial Heterogeneity of Soil Organic Carbon of Acacia mangium
Plantation in Heshan, Guangdong , China

LI Yuelin', LANG Liming?, ZHANG Yun'?,LIN Yongbiao', WEI Qiang'
(1. South China Botanical Garden ,Chinese Academy of Sciences ,Guangzhou 510650 , China;

2. Shunao Forestry Centre Affiliated to Guangzhou of Guangdong Province, Zengcheng 511390, China;
3. School of Resources and Environmental Science, Hubei University, Wuhan 430062, China)

Abstract : Geostatistical techniques were used to quantify the scale and degree of soil heterogeneity of Acacia mangi-
um plantation forest land in south China. Samples for analysis of soil organic carbon and total nitrogen content were
taken on an aligned grid. The contents of soil organic carbon and total nitrogen were measured, and root biomass
was estimated. Kriged maps of C and N content showed a strong spatial autocorrelation. This observation agreed
with traditional statistics analysis showing a significant linear correlation between C and N. The best fitting from ex-
ponential model showed that soil organic carbon and total nitrogen have high degree of spatial heterogeneity at the
scales of 7. 62 m and 6. 60 m, respectively, such that 81.3% and 84.2% of the total spatial heterogeneity origina-
ted from the spatial autocorrelation. The correlation between soil organic carbon and root biomass was not shown
that root biomass performed as the dominated factor in accordance with its role of source of soil organic carbon.

Key words: Acacia mangium ; soil organic carbon;total nitrogen;spatial heterogeneity



