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Characteristics and Stability of Organic Carbon and Ferric
Oxidein in Soil Aggregates and Aggregate Stability in
Lateritic Red Soil Region, Guangdong Province
TANG Xian, HUANG Weihao. LU Ying. LI Bo. WANG Chao. DONG Yuging

(College of Natural Resources and Environment » South China Agricultural University » Guangzhou 510642)
Abstract: Soils derived from granite (G), quaternary red earth (Q), and sand shale (S) with forestland
(FL), paddy field (PF), and upland (UL) were collected in Guangdong lateritic red soil region. The content
of ferric oxide, organic carbon and its fractions in soil aggregate were analyzed, and the differences of soil
aggregate stability and the factors affecting the aggregate stability were explored. The results showed that:
(1) Aggregates larger than 0.25 mm in soil dominated under three land use types with three parent materials; 2~
5 mm aggregates was the highest (58.51%) in forestland soil derived from granite; 0.25~2 mm aggregates
was the highest in paddy field and upland soils derived from granite (62.93%) and quaternary laterite
(59.21%). Geometric mean diameter (GMD) and mean weight diameter (MWD) of soil aggregates were
highest in forestland with sand shale parent materials. (2) The soil organic carbon (SOC) and component
content in forest land soil were mainly distributed in 2~5 mm aggregates derived from three parent materials, and
that in paddy and upland soils were mainly distributed in <{0.053 mm aggregates. The ferric oxide form
content in forestland soil were mainly distributed in <{0.053 and 0.25~2 mm aggregates derived from three
parent materials, and that in paddy and upland soils were mainly distributed in <{0.053 mm aggregate.
(3) Correlation analysis and principal component analysis showed that the MWD and GMD had significant
correlations with HAC, HAC/FAC, Fe,, and Fe,. Forestland soil aggregates derived from sand shale
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parent materials had the best cementing ability among different land use types and parent materials. The

results showed that the influence of parent materials and utilization modes on the stability of aggregates was
significant, mainly due to the differences of HAC, HAC/FAC, Fe;, and Fe,. At the same time, forestland

soil aggregates with sand shale parent materials had higher structural stability.

Keywords: soil aggregate; ferric oxide form; organic carbon component; utilization mode; soil parent material
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0
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H &R 4 5%/ mm
15
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‘&D o]
S0} 7 .
% | Bapp Bbyoy Aa
E slmgee o EL L imne 7| T Bop oy AD
5 - cc b Ce Ba sy [ / Cb bl = %
o & c ol e CbBe golmar o =
B = 71 B ] A
0 = Vg i H = pal A E A
s |l el sl ol ol sl ol a ¢ |
<0.053 0.053~0.25 0.25~2
H R & H 4%/ mm
80
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0 60
- Abac A
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g 40 ) . 7
~— oo T T oooss]
= i 1, Bb R
¥ 20 e ~Bc¢ iy 2 isen
® o i Ce Cb | [
Fn i g a7
0 = e A
¢ | o | s G | o S G
<0.053 0.053~0.25 0.25~2
R HZE/mm
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E
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]
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0.053~0.25
M HFL 7K HPF
Y Fe WU B A 4K Few W% & A58k Feo 0 SIS Bk s Few AR R R 8.
B4 FARABRMMAFXTEARGSHRILDHH

24 FTEARGREEHEISN 5 HUAC Ml FAC 2 I ¥ EAH ¢ (P <<0.05), 5

- e AR HLBR AL 5 MR E ALY 5 B R IR R HAC/FAC 2% i 2 1A 56 (P <<0.01)
EME R HY (£ 3, ££<C0.053 mm H RiLd, 25 TEARGKERNERSDW
MWD I GMD 5 Fe, fll Fe, & B FEM L, 5 TR L 2 Z R E R, S5 R
HAC f1 HAC/FAC 2 8 3 71 A X (P <<0.01) 5 7 BAAAES HA — 2 RBM:, UH 1 WG bR R Ak + 1%
0.053~0.25 mm H & $, MWD 1 GMD 45 SOC, PR ) AR B R Rm™ . R
HUAC.FAC.Fe, .Fe,, fl Fe,, 2 2 IEHH & (P < T ATV AS [V EE TR R O =X HE AT SRR R 4 g
0.01),5 HAC fl HAC/FAC ® & F i £ (P < H1 AEARARLAR (<C0.053,0.053~0.25,0.025~2,2~
0.05);7F 0.25~2 mm K B h, MWD #l GMD 5 5 mm) P R R 43501 5 BUA HLER (SOC) |5 7E R o filk
FAC B # F A& (P <0.05), 5 HAC/FAC &% (HUAO) W8 e (HAC) . & BB ik (FAC) . 5 4
BF A (P<<0.0D) . 5ERAYILEHM LR B TR/ & Bk (HAC/ FAC) B 8%k (Fe) 2 &
F(P>>0.05);7E 2~5 mm W& H , MWD fl GMD &% (Fe,) i A8k (Fe,) JAEfH IR S8k (Fe, ) 3k 9
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AFRAR S AT E AT AT . AR AR AE > 1 1 JE 0] 2
W A 43 AT B0 AS TR A% P 2R A 1) TR - 3 £
FRAFE M STk (R O,

PR 28k oy 246 % S K 8 A o A Dy R AE 32 U431
FEFEAR . 7E<C0.053 mm HIER A PRI 2 A 3L
53 (R ) AT DU R 46 B0 15 50 81,6100, 58 1 F K
43Uk HAC/FAC 2 FEH8 4R, 5 2 F U4 B SOC 2 &

FLHRHR . R E<C0.053 mm PIRAR AT HLAR S L4 ke
FSYEM. 7F 0.053~0.25,0.25~2,2~5 mm R
PRI 3 A~ AL (GE 4) L 4 B AT LA S R A K
HHEM 93.43%,94.36%,90.71 %, 4% F W o0 K 7 2
VPSR ER S HNOE R R DRAE SRR iR ik =R 7/
UEHITE=0.053 mm K42 v, A HLEK 2 53 F1 2k AL )
e [r] 52 me -+ 38 SR AK S 25 fig T

=74
w

R3 FRAHNEHARFREESENBRASMKIEUYHSHEXSN

I H BEMHIEFR/ mm <C0.053 mm 0.053~0.25 mm 0.25~2 mm 2~5 mm
MWD —0.031 0.615" " 0.061 0.438"
SOC )
GMD 0.024 0.598" " 0.018 0.352
MWD 0.010 0.527"" 0.218 0.462"
HUAC
GMD 0.087 0.563" " 0.271 0.472"
MWD —0.623"" —0.436" —0.153 —0.023
HAC
GMD —0.608" " —0.483" —0.096 —0.041
MWD 0.360 0.619" " 0.421" 0.598" "
FAC
GMD 0.440" 0.666" " 0.468" 0.617""
, MWD —0.519"" —0.643"" —0.894" " —0.664""
HAC/FAC
GMD —0.570" " —0.713"" —0.875"" —0.687""
. MWD 0.388" " 0.530" " 0.238 0.108
€
' GMD 0.447" 0.536" " 0.250 0.126
. MWD 0.439" " 0.462" " 0.139 0.345
Ceo
GMD 0.502" " 0.518" " 0.250 0.438"
. MWD 0.360 0.500" " 0.246 0.100
Cer
GMD 0.420° 0.518" " 0.268 0.133
MWD —0.002 0.269 0.109 0.087
Feun
GMD —0.050 0.192 0.051 0
TE: * FRTE 0.05 KTP EBEM I » x FIRTE 0.01 KT EREMK,
T4 AANEEARTEXRSSTHEFHET SFEEMTHE
5 <C0.053 mm 0.053~0.25 mm 0.25~2 mm 2~5 mm
= F1 F2 Fl F2 F3 Fl F2 F3 Fl F2 F3
A HLEE SOC 0.288  0.927 0.800  0.546  0.156 0.859  0.310 —0.088  0.647  0.511  0.347
JER R ik HUAC 0.434  0.848 0.892  0.101  0.370 0.966 —0.191 0.051  0.959 —0.148  0.209
Wt HAC  —0.495  0.743  —0.477  0.669  0.413 0.907 —0.017 0.396  0.825  0.242  0.484
& R FAC 0.771  0.547 0.961 —0.104  0.223 0.931 —0.280 —0.155  0.913 —0.333  0.040
#H % Ik HAC/FAC —0.937 —0.058 —0.931  0.199 —0.137 —0.161  0.386 0.908 —0.539  0.449  0.637
Wi S8k Fey, 0.891 —0.430 0.741 0.301 —0.590 0.965  0.162 —0.046  0.928 —0.020 —0.177
BADER Feo, 0.499  0.509 0.834 —0.301  0.360 0.487 —0.780 0.265  0.021 —0.908  0.250
fh i S 2k Fe., 0.867 —0.467 0.759  0.168 —0.607 0.974  0.059 —0.022  0.917 —0.127 —o0.101
AERE R AR Fe, —0.358  0.583  —0.023  0.933  0.042 0.577  0.732  —0.183  0.504  0.619 —0.526
FRAE A 3.911  3.434 5.274  1.887  1.248 5.837  1.534 1.121  5.099  1.879  1.186
JrETIERE /Y% 43.457  38.153  58.604 20.964 13.865  64.857 17.048  12.457 56.661 20.877 13.174
2 uiEk®/ % 43.457 81.610  58.604 79.568 93.433  64.857 81.905  94.362 56.661 77.538 90.712

FHAEAS 18 B3 73 300 %8 LT 48 A~ 3R MORE A2 32 12y
P18 288 Ao B3R LA 5 18 A 6F 7 9 AR5 L S 5 AR B Al
(CEI RS a (=g | DO VA R e S K R (T B =
REAE 16 5y 2 K05 0T IV B 4% 45 b A v AL Bods o B
PR AT LAAS BAS [5]3R5 9 45 A (E 5 PR

BCAT T BT R 3R B 2R S 8 4, O R AT HE )Y (3R
5). SRR, BUUA B R F 5 b 3 <<0.053
mm AR A UUA Bk B AR 15 0.053~0.25
mm P RAK A 5 B TR B MO+ 4 0.25~2 mm
PRI UL+ % & M 13 2~5 mm H R
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Ji2 235 il 3 e A, - 9 AT 3R A 141 3R 6 g et
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31 TEARGSHMBEN

=0.25 mm KA A R4 Y B H AT DL DR
) 1) A A2 A (Y e IR HG B RO R e B R0
PUOhRE Sy MR AT, - HESE AL R e MR . AR R
B A TR)RE B AR 5 20T R R AR B L >0.25
mm 7 i 2 (B 1), 32 {0 4 18 1 38 A iy 11 2R %
1 e PR H RS AR R XA 23S TR K AF Y
T T SR R AR, IR SRR AR E
P P R AR (MWD fiLLAT S ¥ B 2

(GMD) F8 bR A PEAN , HAR B K, 28 B 4 338 1% AT 5 5 A
et bR,

AHFFEH . MWD, GMD ¥ 78 Ak #h + 38 b i
([l 2) 7K HE 52 i AR, 3 55 i i A A5 F o 45 21
FHARL, E 2 T AR 3 56 AR K 2 A RTE S T,
b 2 K B 1 O VW L A 0 RR R G i o A PL
JBT M S A W B, AR T TR 22 X bR Ml - S Y 2 4%
YERT TR 37+ 58 =>0.25 mm F1 4K B8 B, 1 08
VAT ZR AR () 2 P 5 T A T 0 6 0 1 e IR - 458 W80 45
P BN 3 A PR R R E R AR L
S SE AL AR AL IR A S A5 R I i SR R

x5 TRASRMMAAXTEARGCREENGSHF

AR & B A%/ mm Bl 77 = }:fz;j\ 3 e ZAHEA
<<0.053 1= 55 (G s (FL) 2.547 —0.374 — 0.964 3
/K H (PF) —0.040 —0.891 — —0.357 5
B (UL —0.438 —1.540 — —0.778 7
AL 4 (Q) i (FL) —0.747 —2.083 — —1.119 8
7K H (PF) —3.053 —0.367 — —1.467 9
B H (UL 1.056 1.595 — 1.067 2
WILE (S MR (FL) 2.897 —0.978 — 0.886 4
7K H (PF) —2.284 0.670 — —0.737 6
BH (UL 0.062 3.968 — 1.541 1
0.053~0.25 FiASE=A(&)) MR (FL) 1.561 0.308 —0.741 0.877 3
K H (PF) 0.221 0.141 —0.095 0.146 5
BH (UL —1.308 0.094 —1.351 —0.934 6
L 4 (Q) s (FL) —0.124 2.618 —1.022 0.335 4
K H (PF) —2.580 —0.944 0.640 —1.621 9
B (UL —1.733 —1.758 —0.188 —1.410 8
WIUAE (S MHL(FL) 5.016 —1.420 —0.055 2.634 1
7K H (PF) —1.670 —0.430 0.368 —1.018 7
B (UL 0.615 1.391 2.444 0.991 2
0.25~2 1= 55 (G i (FL) 3.228 —0.396 —1.173 1.880 1
7K H (PF) 2.228 —0.084 1.928 1.671 2
4 (UL) 0.866 0.584 0.701 0.748 4
B 4 (Q Mt (FL 1.769 2.272 —0.809 1.434 3
/K H (PF) —1.109 0.417 —0.110 —0.662 6
4 (UL —1.130 —0.483 0.832 —0.712 7
WIS i (FL) 1.052 —2.470 —0.788 0.163 5
7K H (PF) —3.427 0.287 —1.077 —2.308 9
B M (UL —3.476 —0.127 0.497 —2.214 8
2~5 A EA(O)) Mdth (FL) 0.653 —1.260 —1.292 —0.063 6
/K H (PF) 1.569 —0.874 —0.424 0.651 3
BH (UL 1.626 —0.827 —0.344 0.703 2
AL+ (Q) s (FL) 2.987 2.361 —0.487 2.122 1
7K H (PF) 0.149 1.470 0.255 0.425 5
BHL(UL) —2.538 1.184 1.318 —1.017 8
WILE (S R (FL) 1.200 —1.665 2.025 0.599 4
K H (PF) —1.707 —0.118 0.116 —0.976 7
B (UL —3.940 —0.271 —1.167 —2.443 9
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32 TEARGENBRREEAS N TEARFRE
1 B9 % i
I R AR A LIRS E AR i B0
A HLIRAEAF 1Y 37 BT 141 R A4 B R AR R/INAS [ A A AT
BB 73 FBE AN ASBIF S K B AN TR) B T 1 b
by A AT SR LK 248 TH/E=>0.25 mm Aife, 7K H
LA b, - 3 1A SR ARG LR 32 224 Th #E<0.053 mm Kifz,
ANV 7 2 A S AT LB B 20 A R S bk > K
FH > 5 4t (8] 3) 533 55 i Y 90— 350, 2 B 46 Lo
AMAFAET R RA T WA T A SRR b, A Bk
lslzib 2uSIA Gl E R AP AT SR R S0
SR PR 2R BOPE R IR RO AT SR AR, A DLl AL B 2 1) R
PR I g B0 [ IR o A 10 LD B R A 1
J5 B SEAE N BB IE JORL AR AR X /I Y Ak AT SR AR
55 A SRR o R AR R A R KA R A R R
TEN AL 3l SR AE F TR I AT 3R R Py 78 4 J0R: AT BL
JBT 73 i B A AT R A T e B I A AT SR AR A BIL Bkt B
ZE ARAERUA R AR 1 AHIE S bR X T AR -
R AR Y KR 1 5 A R S BOR AT R K
A VB T8 T S AT SR A A ALl e Gl A SRR e 4 5 3 b
AR, 3 P TR 8 Y 0 5 LA B KR 0 B b Y
JELTAL S BObk il b A HLBR & B
JE§ FE B A Sy - A LB AR (2905 6000 ~
8020)  FEAE HE A J AR WYL i 5 B8 5 vh K 45 6 T B
F s BB R 2 5 T8 1A 5 A 2 - 3 T e ) o AL
S TR AR AR AT SR A 2 ) A7 A X ] 438 RIVAS []
L AT SR e B TR 1) K 5 4 R SRR AN () S B R
VBT b 19 22 57 SORF 23 I 2501 JRUAS )R 20 1) 1T R 4K
A5 B, A ) ) FH T 200 - 98 14T 3R 0K i 8 1R Tk S
LA 935 O A KUHEAS T) o - 9 DA 2R A O A e ok % G
H oy & AR A 7 20T EEAEPAES2 mm Rtz
FE/K AT 5 3 A1) 5 X A P AE<<0.25 mm R
F2 o L SRR B R ik M JFC 2 4 % 6 43 A AR SRy b b >
K =5 (18] 3) i FE R Bk 75 it m BE 8 4ie 2k P SR AR
AR AE » [ If e 36 38 1T SR AR O3 A IR B0 o A0 Ak 12 1 45
R, pR i B 5 KT R A L, AR - 4 AR A
BRFE . FEF RS 7Y £ AR 5T
SRR B R Bk S 2H 1 L A R B 22 Y R AT R K E
J I ELAE R AT SR M b AN W 4R L K SR b
TR L AT SR AR AS Thi B e P2 i Ak AT SR A, 2 B
T SR AR 18 2 5 T T ke B 2 4 ol P 3R A g AR
3503 Bl R J7 SR W B/ LR <1, X 5 AT
NPT R T L P R B R — M LA R LR o
SEVCRH— B, X% TR 5 i B AR A R AR
B R RICBE 35 B K T W W e A T i . AR IF
FE A RL AR 1A SR AR Y B B IR Bk R LR Bk 5 > 0.25

mm A1 5 A 20 2 TE R G, 3 B R A A 1Y R
fise B % HL W i R W 412 i 14T SR AR 1) O
33 TEARGHKEUYESH T EARKRE S

A

BREAL YT b BRSPS A L
JoT 38 2o 2 G SN s ) P SRR R R R B AT DL
A B A R 2 T L 8 R AR I R A E R 22 [
B A Y R E 1 A R AKRDY FE A HLT A AR
(<220 g/kg) WIE LT, 4k AL W 76 A R fR e e ke
FLEAE R . ARWESE O ) B 5 AR R Oy X 4 e A
BRI S B (K 4) R AR X 3
BAEMY Z DB SR A, RS X
EATIN R AN R S R (e S SRl

KRR A R b S A ) 1 o B A R O A Y AR
PP 2 A A R S U BA 5 ) B 2R IR 1 B
BRSS9 R R A N A A 22 S R BEgE
<0.053,0.053~0.25 mm H EI& MWD #l GMD 5
T B Bk (Fe) 5 A BBk (Fe, ) S I 35 IE A 56 (£
(P<0.0D) , H FIFEERFE AT L0 W, I RE
G A RAR R A P AR R T A A
RN AR 2 I SR AR B4 T 1 4 4 T AT 3R R A e the L
A FBURAE R, R B 4k 80 Ak 9 30 ol 7 T P 7 2 2L
T YRR AIE BLA> T I I 45 500 L VE A 6 I e R 26 T T
VE 3 Ay Ok M - A AR AR Y U, Fey, A1
Fe,, J&: I R it FE h iY FE AR R AL . 5B
FEIUHE B I 10 ) A A0 OB B A L X5 BT R ATE 9T 45 SR A
I ARSI (6 3) I ,<C0.053 mm FT R 1A 5 5
Ak 5 MWD.GMD 1 43 b i 34 G (P<C0.05) , 3%
SR i S SR AR ) B2 B DA S Bk 45 A 1 B U A7 7 L TR
B A R & TR W B A A R T LR L
3 i 2 T BUR TR B AR .
4 45

(DR IR X 4 8 R AR & 5 DL >0.25
mm N F, PR+ 2~5 mm A RBIKSELLENL
B BE T R 7 4 v A e 5 K HH R SR M 3 0.25~2
mm AREKEGEEL M EMENEa L HRAET -
bR s F 1 R AR (MWD R T S 2 B4R
(GMD) TR BUAREF & F ki 3 b e

(2) BB AR A B S H 41 0 76 bR b 4 48 32 2200 A
FE 2~5 mm R, 78 K A A R B A A
<C0.053 mm K42 5 AR AR A [ 2 4% Ak 1 7 AR
M 4 B A 7E<<0.053,0.25~2 mm H, 7E K H
IR M A 1 S A A AE<Z0.053mm AR,

(3)BE 5 ATA] =X 11 58 M e s 2 5% i) i
FHEEH T HAC.HAC/FAC Fe, fl Fe,, 2% 5, A
D 0T 25 B 5 2 T G R b - A SR A L 3 e B B
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