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TE: (B MR ER X AW Eucalyptus urophylla N THIREE 4 Fpbk s L 58H WUBFR B AFME, bk g8 mn i i
FRAR SR . (92 1A . A2 AR Cunninghamia lanceolata D5 NS Pinus massoniana N TIKUL K 257 MR
0~100 cm )7 LA TS R, XF LA 8T T 4 Fhobk 7 AL I S5 W UB 25 B AT WL B % i I FL 3 B 43 AT AR AOE, 9F
BBt LI MUK S LIRS & SR SE B T A S . (455804 bR 5) 0~100 om 2 HIEH LIRS &
9 8.52~11.84 g-kg !, AHUBREE N 2.22~3.04 kg-m s L UFM 1) 38 AU & BLA 25 5 2 T F A bR Ay, T ke i
NLARGIEAR, B RSN TR0 22 5 A5 035 s AN R AR 23 FOAS [R] b 2R BE 2 ()G BBk 2 AN E 35 R 3 v FE 1
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50% L b o AHURE B (v) SE PSS = () F90E M 2 hoE RECRRI S L E 3R B 2 s & .
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Soil organic carbon density and its relationship with soil physical
properties of typical plantations in South China

FENG lJiayi, CHU Shuangshuang, WANG Jing, WU Daoming, MO Qifeng, GAO Jie, LIN Jiahui, ZENG Shucai
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To investigate the effects of Eucalyptus forest and three other stand types in South
China on the accumulation of soil organic carbon, and provide a theoretical basis for the management of forest
soil carbon pool. [Method] Four kinds of plantations, including E. urophylla, Cunninghamia lanceolate and
Pinus massoniana plantations and economic forest, were chosen. Their soil organic carbon content, organic carbon
density and the vertical distribution characteristics of organic carbon density in 0—100 cm soil layers were analyzed.
The correlations between soil organic carbon and soil physical properties were further analyzed. [Result] For the
0-100 cm soil layer, the soil organic carbon content of four stands ranged from 8.52 to 11.84 g-kg', and the

organic carbon density ranged from 2.22 to 3.04 kg-m>. Economic forest had the highest soil organic carbon
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content and density, and there were no significant differences in soil organic carbon content and density among
the plantations of E. urophylla, C. lanceolata and P. massoniana. Soil organic carbon content and density in both
different stands and different soil depths showed moderate variability. Soil organic carbon content and density
decreased with the increase of soil depth, and the organic carbon density of 0—40 cm soil layer accounted for more
than 50% of the whole vertical section. The regression coefficient and slope of organic carbon density (1) and
organic carbon content (x) showed an increasing trend with the increase of soil depth. Both organic carbon
content and density significantly negatively correlated with soil bulk density. The organic carbon content
significantly positively correlated with capillary water-holding capacity, total porosity, capillary porosity, non-
capillary porosity and aeration porosity. The organic carbon density significantly positively correlated with
capillary porosity and non-capillary porosity. [ Conclusion] Compared with C. lanceolata and P. massoniana,
E. urophylla plantation did not significantly reduce the accumulation of soil organic carbon. Most soil organic
carbon was accumulated in the upper soil layer. Soil bulk density, capillary porosity and aeration porosity are all

crucial to soil organic carbon accumulation.

Key words: soil organic carbon; vertical distribution; soil physical property; Eucalyptus urophylla plantation;

Cunninghamia lanceolata plantation; Pinus massoniana plantation; economic forest
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R - AT WL S E AR T, D45 JiE AR R e IR
BRSSO IER PPN R B0 BR AR 1 1
B R 3 R A AR 3

1 RS

1.1 SRR

FEmifh T RAmMES, 111°03'08"~
111°52'44"E, 22°25'11"~22°57'34"N, 417 & [ FH
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AH:CNE I ELEMEVRESE, gkg s D; N
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il SAS 9.2 A4 ORIGIN 9.1 # - E17 $idis b
PEAME B o REAS[RIAR 53 281 AS[R] L 2 A i) 38
BB 2 5 A WLk % B 1647 77 2 43 #T # Duncan’s
% #E L (0=0.05), X H] Pearson ZE M AHK RETH
WLBR & B A WLk B S e B o 2R AT AH 5%
BT, K — o v Bl V3 77 V0B WU 2 B 55 A WLk
T EIATENES T . B R EE AR 1R

R1 HEHERER

Tab.1 Basic status of sample plots

Vst W) VAEEE/em AR PR E/m PR em RIS /AE
R N AR 21.7+1.3 6.0+0.9 0.5+0.0 13.8+1.10 12.8+0.9 15+1
RN 273422 5.4+0.6 0.7+0.0 11.3+0.67 12.4+1.3 2843
A N AR 27.1£1.0 5.1£0.4 0.5£0.0 13.2+0.50 13.4+0.9 24+2
2T 26.8+2.5 4.0£0.7 0.5%0.1 6.3%1.17 12.4+1.6 23+4

2 RS0

21 FRMSEBLTZEFNKRSE

HHK 2 TR, &R0 3R = 38 (0~20 cm) IH
HUBR &8N 13.14~17.34 g-kg ', ZH WA VLIRS
i PNIZRITE F=T i O DN 3N 7 LR ESV /AN
THR=FHZ AL EE ZR. £ 20~40. 40~60. 60~80
F1 80~100 cm + 2, LTI K T B8R 2 KT HiAth 3
FiNTTAR, 3 RN TARZ (AU TE 235 22 5 0~100 cm
TIEH WS BT AL (11.84 g-kg')>
AN (943 g'kg > A N TAHK (9.20 gkg ')>
¥k N TAK (8.48 g-kg "), ABF bk LI H ML & &
B, oAt 3 BN TARZ A3 B3 % 7+
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AR R 53 S - e WL B & B 1 )2 TR 43 e A%
FEARTA, 48 53 R BALE 33.98 %~55.67 %, J& T E4s
o Hoh, fER)E LM Y ] 1) A8 e R U
/N (33.98 %), 7% S F KU A 2 R B 1A v A B
K.

4 FppR oy KRB L IA R & 2B E L E R
B, 2 0~20 cm 2 HIEA IR S &
VR ZEm T HAMLZE, 5 MR A T Ak 20~
40 F1 40~60 cm L E 2 035 2 7, (HIB B35
T 60~80 F1 80~100 cm 1 2. A2 AN THFNE JE A
N AR 20~40 em &2 1) 3G WL S & 235 & T
40~60- 60~80 F1 80~100 cm + /2. [A—HpAFE L
EAN S BT RBANT 46.13%~58.65%, J& T
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Tab.2 Soil organic carbon contents of different forest types
TIEENIS B/ (g ke ™)
R fem ‘ & ‘ A5 5 R HU%
g PNV AN HEM N TR 2NN

0~20 13.14+0.79aB 14.77+1.2aAB 15.74+1.15aAB 17.34£1.19aA 33.98
20~40 9.39+0.78bB 10.42+0.64bB 11.10+£0.92bB 13.66+1.23bA 38.56
40~60 8.33+0.77bB 7.824+0.62¢cB 7.04+0.70cB 12.07+1.01bA 43.14
60~80 6.18+0.53¢B 7.09+0.55¢cAB 6.32+0.60cB 8.43+0.93cA 45.25
80~100 5.56+0.45¢B 7.06+£0.99cAB 5.81+0.58cB 7.68+1.10cA 55.67

0~100 8.52+0.39B 9.43+0.46B 9.20+0.50B 11.84+0.63A 53.32
A R Y 50.57 51.51 58.65 46.13

DREFN#IESE, LA —AMR DB FRHH R TR —#oyRE L EZRE £ 7R % E(P>0.05, Duncan’s #%); RAT# 385, JL
AA =R KRG FHH A TR —LER RS ZE £ 73R B Z(P>0.05, Duncan’s %)

W AR S, T RS N AR AR 55 R K (58.65%),
ZETEMR AL 7 R AU/ (46.13%)-
22 ARIMSEETIRENHREE

HH 3 Al L, S MR 2 4% (0~20 cm) A
WU FE N 3.29~4.35 kg-m?, 7 40~60. 60~80 Fl1 80~
100 cm 1 )2, &5 B A HLBK % 3 B2 &K,
3MANTHZ AR EZS . &5 0~100 cm +
EA N BT NE T (3.04 kg m P )>2 AN
TR (2.40 kg'm 2> RSN AR (2.38 kg m 2)>H#
PPN TR (2.22 kg-m?), SHF AR IEH LK%
FZr T HANMS, 3 AT HRZ AN LR EER, 5
AW BT A AR R . AR 28+
e HLBk 2 B 1 2 1A A8 S RECH 32.77%~56.19%,
BT AR, A AR L E IRk .

4 FiARS> 0~20 em )2 (1) T35 LA 25 B 35 18
T HAN R, RN AR SR ARTE 20~40 1
40~60 cm - JZ A HLAK 25 FE 35 5 25 5 T R I
2, BRI N TARNRI N 20~40 cm + 2 8.3 & T

VR 2, 1 40~60. 60~80 F1 80~100 cm /22
]2 RARE . MEKS TIEAEYE EREE T2
DREEIG T8N, 22 5 R T 43.16 %~56.07 %,
BT AR, SR N THORE L2 2 B AR 5T 2R
IR (56.07 %), ZHARINAL F 2580/ (43.16 %).

AN Ry 570 1 5% - 2 A LR 55 4
T (0~100 cm) T35 I LLFI I 1 FioR. 4 Flidk
Iy RAN R R - IE (0~20 cm) I HLBR 25 B A6 3]
T T & LE ] B 5 (28.59 %~32.45 %), 73 & 20~
40.40~60. 60~80 1 80~100 cm + Z ] 1.40~
2.11 1%.1.93~2.23 1%, 1.85~2.28 f5 Ml 1.26~1.37 1%,
AL, B AU AR AR T IRR R, B A LEIR
FE 3G s b, AR ET 2% . B RS N TARA L
WREVER AL . 4 PRS2 0~40 om L EMIH
BUBS 5 FE 35 o7 HEANHITHT 50% LA L (51.27 %~56.42 %)
23 TEANKRBEESHBINKREENXERE

ANFE LR AR E (v) 5A NS &
(x) Z TR B UE 4 B 45 53 (1 2) 3R, doE R4

*3 TR LB LRNBNRER"

Tab.3 Soil organic carbon densities of different forest types

LR fem ‘ AL (g ) . 55 %
DN AN LREMATH LUK

0~20 3.29+0.17aB 3.60+0.30aAB 3.86+0.27aAB 4.35+0.28aA 32.77
20~40 2.42+0.17bB 2.62+0.17bB 2.85+0.25bAB 3.45+0.33bA 38.42
40~60 2.20+0.18bB 2.0420.17bcB 1.83£0.19cB 3.09+0.25bA 40.49
60~80 1.68+0.13cB 1.95+0.29cB 1.73+0.17¢B 2.25+0.23cA 44.09
80~100 1.50+0.11cB 1.80£0.12¢B 1.62+0.18cB 2.06+0.25cA 56.19

0~100 2.22+0.09B 2.40+0.12B 2.38+0.12B 3.04+0.15A 50.43
R R EUY% 44.65 51.07 56.07 43.16

DR &G, LEA — AR DB FHi 5 R TR —#y TR L EZRE £ F 1R 2 #(P>0.05, Duncan’s #%); R 4T 4% &, /U
AR — MBI KRE FEH A TE—LEREKSZE £F R EE(P>0.05, Duncan’s %)
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Fig. 1 Percentages of soil organic carbon density of each
soil layer in whole verticle section (0—100 cm) in
different forest types
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Fig. 2 Relationship between organic carbon density and organic carbon content in soil at different depth
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Tab.4 Correlations between soil organic carbon content and soil physical properties in different stands

[V tit! RE HAAEKE BERKE SRE BELKRE  JFEELRE @SALEE
FERE N AR -0.544" 0.142 0.107 0.371™ 0.544™ 0.174 0.577"
RN LA -0.2917 -0.003 0.176 0.332" 0.291" 0.091 0.310™
A N LAk -0.317™ 0.202° 0.226 0.257™ 0317 0.195° 0.206°
LTk -0.769" 0.461" 0.078 0.705" 0.769™ 0.585" 0.398"
Eaees ~0.408™ 0.087 0.108™ 0.272" 0.408™ 0.1317 0.355"

1) “*7” Fa “xx” 53] & 7% 0.05 = 0.01 K-F L 2 E 48 % (Pearson i%)
x5 ENRSTIRBIREES TIRYIEM FAYEXMEY

Tab.5 Correlations between soil organic carbon density and soil physical properties in different stands

[V tit RE HASKE  BEFKE SAAEE BEARE EEELRE  @SARE
FERE N AR -0.333"  —0.023 0.069 0.172 0.333™ 0.015 0.471"
AR N T —0.069 —0.136 0.094 0.020 0.069 —0.074 0.118
LM AT -0.110 0.079 0.130 0.074 0.110 0.086 0.042
LUK -0.665" 0.404™ 0.057 0.622" 0.665™ 0.525™ 0.324™
e -0.193"  —0.062 0.054 0.074 0.194" —0.025 0.257"

1) “**” £ 0.01 K-F £ 2 Z48 % (Pearson %)

EITEWDREKE, LA RE S LA EL
AR BN 25 %, 5 3B A AL IR A
FLBGRE Z TR R IO 25 IEAH G, 5 HARE KR, &
ERKR. BALBEEAAERE AL RIS A B .

25T MR AT L 5 B o (A R
P R, BRBE FKESN, LA HURE S HAb
6 > SR ER VL B R AR A AE A 2 A R o A%
PN TTARE 3 LR 3 T 5 35 L B8 LIS
JEERIE LR BRI AFAE R 825 AR Sk . 2 AR AL
PRAN I RS N MR A - S0 HLB 3 2 5 Bl Ay - 4
VB SR SR AR AN AE B F AR R R

3 gt

3.1 MOoARBMEEERREEN TIRENKRS S
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L REARNEL AR (R IS5 AN [ R 3 1R R, AN [ AR 23
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A7 SN 8 A B 2 xR L & A
Gy R E ORI RE U AR AL T 2 AR 0
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Lo L2 MO IR 3 R 5 SR 7 RO A
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HARZER, 8 U 5N, A A T 55
AENEEVE R, T B SR AR W A LR R
S INTTR: IR SR IR 728t ) [k = Sl IS i we= 2 <)
WU B A WUk & 2HL 432 B 1) 38 0™, sdad 46 >4 1) e
BL I & A B bt 2 77 2R B 4 b R HE AR bR 38
A Bk 71 Ty e R [ e 2 2 it FH A ATLRE S HEAT S AT ik
FH R P A o A 350 P Sl 2 it vy L e e 2 B PR 48
SN AN e L PNE SN /P o Nant 2 2 €]
BUREL 2 T AR EH . 250 pR= b2 B E ARl ™=
MV FARE 2, TR A S IR E A BT AR A7 X
ZEUEMRAE = AL 2205 R0 1 TR, Xof bk - 33 i ik
YEF 170 2.

FER A2 AR A N AR Z 43 (0~20 cm)
HHURR S B4 RN 13,14, 14.77 1 15.74 g-kg ',
A HUBR S 23 8 3.29. 3.60 AT 3.86 kg-m™2, ¥JLt
Hh [ 32 N AR S5 LB AT 7 1 B A0,
HEESMEKNES L ZRIEARE, X0]
R 3 T X A A, R R
AP SR, BT AR T LG UK At A2

A RIE 5T W R N PR 1 3 A BB 5 A
J7RAE WIS T B AR MRS AR N AR, 76 4 [H X
1 AN R B TR S Larix gmelinii N T, 542
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‘Pubescens’ AN AR ZE AN i 2500, Ty ke dd N L ARAE
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