5556 % 45 6 0 + ¥ o i Vol. 56, No. 6
2019 4 11 H ACTA PEDOLOGICA SINICA Nov., 2019
DOI: 10.11766/trxb201806200338

3 TR EX KR T LIRS E R A RN

=LA

NEE B &k ERAT B B

(HRUE R ERRA R G A B E BRI S L, AT 210044 )

OB IELDESCHT VTG NS NI, HE A A S B RS (< 30 a ) CERGHI(> 200 a)
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AW REEAE T L R A BRI RE B S 4 e B S R Y
HRIEAB R, ALK AR S RGNS
NS 2 A8 PR AR G - 17

PRI, AR SCAE 21398 S B V1 05 T PN 5/ 1N It Sk
WL k5 R MR T AR A TR R R T KA T = i R
AT, AT ST LA A S i e D e T R AR A
A ) T 9 /N P SRR ARG A S R A i
775 73 A5 B RE IR, R /N AL SR AR 75 kX £
SR 4 TR 22 S RO S BB B AR AR S R R
oK A M TR AR 5 0 O R Y 28 5 4 5 e )
S B [P BCRFAE 5 [ AE LD, LS D 210G Bty £ 0
SR 0 HAR SRR Rd , O TSR IX IR BT IR Y Al
FrEa R A5 P B oA AR

1 MRS Tk

1.1 HRRE

2016 4 11 H, 7EVLVE RN AT EAhE /N
T 3 21 39 O B A WL ( N28°13.7'—28°14.1",
E116°54.2'—116°54.5") EHAEA R (PU ). #ifd
H (NP, <30a), ZFfGH (OP, >200a) 3 /~#L73%]|
T, %8 30 cm A9 )2 RIFGE A H bR 4R T A
fh, SREEIREE R 120 cm, B2 RE 6 NEEFE
o B HEERE S IR, BRA/Na . YRR
DL R syt , FE 3L B SR KT Y 48 [ AR SE R
BRER 10 mm A4 1/N 8, RTE, REE
o £ 3R w205 SRR R L& 1.

R MREKCREHAETIREARBAMER

Table 1 Physicochemical properties of the soil profiles at the Red Soil Critical Zone

AR TR TR AL 2R X e Lk WessiiR  TEREMAE  TTEBALR
ot Profile depth pH oM N TP fFe,05 fALO; a-Fe,05 a-Al, 05
Land use
/em / (gkg™)
0~30 3.69Cc 6.03Ab 1.01Ab 0.22Ab 84.5Aa 23.5Aa 2.24Ab 3.58Ab
30~60 3.71Bc 3.24Bc 0.92Ab 0.16Bc 68.6Aa 17.0Ba 1.60Bb 3.24Ab
o 60~90 3.78Ac 2.73Bc 0.94Aa 0.16Bc 78.3Aa 17.7ABa 1.48Bc 3.19Ab
90~120 3.77Ac 2.44Bc 0.91Ab 0.16Bc 70.6Ab 13.9Bb 1.26Bc 3.10Ac
0~30 431Aa  14.2Ab 1.36Ab 0.36Ab 46.4Ab 16.6Ab 4.84Ba 4.40Ca
30~60 4.27Ab 4.41Bb 1.08Ba 0.24Bb 47.8Ab 19.2Aa 2.73Ca 5.11Ca
N 60~90 4.25Ab 4.01Bb 1.04Ba 0.26Bb 42.7Ab 15.9Aa 4.26Ba 5.98Ba
90~120 4.18Bb 5.39Bb 1.13Ba 0.27Bb 46.1Ab 18.8Ab 7.41Aa 7.99Aa
0~30 4.06Db  36.6Aa 2.69Aa 0.55Aa 23.4Cc 10.9Bc 3.68Aab 3.09Bb
30~60 4.51Ca 7.98Ba 1.01Bab  0.28Ba 50.5BCb 13.3Ba 2.00Bb 2.12Cc
o 60~90 4.63Ba 9.15Ba 1.06Ba 0.33Ba 67.9Ba 23.6Ba 2.42Bb 2.64BCc
90~120 4.78Aa 9.38Ba 1.08Ba 0.59Aa 156Aa 60.5Aa 2.05Bb 4.08Ab

¥: 1) PU, fe/EFMH; NP, #ifgH; OP, BHH. TR, 2) KEFEAFFRMFHIEAR )20 25 8% (P<0.05), /M
BN R 2 7 A R A J2 S 8] 351 18T (8] 22 53 .3 ( P<0.05 ) Note: 1) PU, Peanut upland; NP, New paddy; OP, Old paddy. The same below.

2 ) Different uppercase letters indicate significant difference at 0.05 level between soils in different soil layers of the same soil profile, and

different lowercase letters indicate significant difference at 0.05 level between soils the same in soil depth but different in soil profile

1.2 TERAREERNTS

B0 ) R RPUR T EARE R &, A 60°CHtE

KR 8 R 3 AR g, BIRREL
20 g AT - HERE S A B TR 5L ELAR R 250 pm
153 um WE -, in 2 8 7oK %S 4 2 om,
#E 10 min 5, JFF DX-100 SRR HAUTT X,
30 Y-min' i 4 30 min 5 LB FKH B2 T bk

AT FRE, DAIS BRI > 250 pm 1 250~
53 pum FIREFEAS . FF<53 um B9 IR W TE AR
PRI R, FE R EREAUITE, KPR LI, RIEH<
53 um M HHEH LB T KBEATHKEMNSBE T, #
60 CHEAE TP UL TFRE, #35]< 53 pm B TR IREEAR
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1.3 TEHERSHN

iF B A A AL (fFe05 ) HlIE B A A AL
(f~-AL,O3 ) 2K ] DCB ( ¥ — MV i B8 £l -7 165 1R M - 7 flk
REHN ) LRI, T EMAE (a-Fe,05) HITE
B E AT (a-ALOs ) R HI IR M 71 1R 4% % vh WK
(pH=3.17 ) M. F IO A R AR I 2 SR FH i S
B HEE TG & 40 ( Inductive Coupled Plasma
Emission Spectromete, fijFK ICP L) Mz, Hik#:
PR 1 TR WL SCHR[14]

T IELFHITER 314 ( Vario EL cube ) i
FPIE . PR B3 otk R (%) =[HHkL
G ik (gkg™ ) <RI IRAK HLAH] (% ) 1% 100/
[HHEAm S (gke') 1o
1.4 #HyE4biE

B Excel 2007 B4 H5H, Giit 43 HR H
IBM SPSS Statistics 22 #ff, K>k H] OriginPro 8.5
QL

2.1 b 4T H X 41 35 E m A B R A R B
A1)

e B B s S R S g 53~
250 um T RIS AR N 58.2%+3.38% .
41.9% + 5.44%F1 47.4% + 3.85%, £ ="k H R
by A (3€2), IWARAE R M mHT . E /G
S AR T, R ) I > 250 pm AR R
B A5 S N T 56%~ 166% , 1T 3 A U 48387 A3
B ZEREAR T 15%~70%; 53~250 pm H B4R
11 B0 R A A A R S R T 19%~39%,
7 2 e FE A e FE TG B A8 Ak s 164 2 508 A
FH ) 3 b < 53 um BRI LB B E 225, 1
A DU AR S 3 AN T 47%~168% (3R 2 ).
A D it 5 v AR AR B (R] 38, 501w 48 >250 pm
PR AT SRR L 8] 25 S B R Pk, 53~250 um 9

F2 R0 H X H LR B BRI LH B B9 R0

Table 2 Effect of the conversion of upland peanut field into paddy field on particle size composition of soil aggregates in red soil profile

‘ } M 4
RVES TR
Particle size composition of soil aggregates /%
Land use Profile depth /cm
> 250 pm 53~250 pm <53 pm
PU 19.4Bb 60.7Aa 20.0Bb
NP 0~30 35.6Ab 49.0Ba 15.4Cc
OP 30.1ABb 44.3Ba 25.7Ab
PU 18.7Bb 61.1Aa 20.2Bb
NP 30~60 49.8Aa 37.0Cb 13.2Cc
OP 15.1Bc 49.6Ba 35.3Ab
PU 26.5Bb 57.2Aa 16.3Bc
NP 60~90 41.4Aa 43.2Ba 15.4Bb
opP 15.1Cc 51.7Aa 33.2Ab
PU 29.7Bb 53.9Aa 16.4Bc
NP 90~120 46.7Aa 38.4Cb 14.9Bc
oP 34.0Bb 44.1Ba 22.0Ac
PU 23.6+5.40Bb 58.2+3.38Aa 18.242.15Bb
il
NP 43.4+6.26Aa 41.945.44Ba 14.7+£1.07Bb
Soil profile
oP 23.6+9.91Bb 47.4+3.85Ba 29.0+6.27Ab

TE: KGR A R H T AR RDRLER ) 22 5 B3 (P<0.05), /NGB [RIZR7R AN AU ] &) I ) 22 57 8.3 (P<0.05) Note:

Different uppercase letters indicate significant difference at 0.05 level between soil aggregates in different soil profiles of the same particle size, and

different lowercase letters indicate significant difference at 0.05 level between soil aggregates in different particle size of the same soil profiles
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P SRR He A5 0 SN, 2 SR TRl AR AL, 1< 53 um 22 EMHEABHTAESHRESENERTL
1) AT R AR LU A3 AT FE R B K 22 5 A 4 W 3 He ST A AR AR R S . R ) i
SR, AR CAUEREE ) A ARk R R I R A R R A R S e e o
T -3 > 250 pm KETRER LHIE 0~120 cm P Ik, SR T RS (B 1), Hmam T &
AN B R ER N, 53~250 um A RIER G BAKAMKR N BREH (9.2 gkg™") >HIAEH (4.1
T 58 E AR, i< 53 pm FIRRAYLBIAE 0~30 cm gkg ! )>FH( 2.1 g'kg ! ); =T + 4 0~30cm
F130~60 cm M4~ 1)z W EFEML, {H 60~90 cm Fil TEMemER¥EES T =112, H 30~
90~120 cm B4+ 2 T BARAE, AT WA KM 120em B = LR AR E B LR ELE R,
RTINS IE PR AN 2. 58 B 1 ATRUEH, FE 48 A 5 4l e T R A
WA REAR LG, KWIAERE (W Rg ) Ja i) i 4 4 B, 30~60 cm. 60~90 cm Hl 90~120 cm
H1>250 pm KEIRAK BN A LR P BERE =120 - eS8 S RE 5 7 KRS HE Y
fik; 53~250 um AT RARAELBINIAE 0~30 cm (Y B4ININ B RATE 0~30 cm (9 L2, 464
R R, AT =ALEPREN, W P SHANN RS R LAk, HEAT

<53 pm TSR A4 14 B A1) D0) o 3 A0 T b G k2 AR T ) S v

35

~ PU| NP oP
301 L L Aa

) | |

= 25f - -

28 o '- :

2 10F -] i

2 [ Ab il ) b | Ba Ba Ba
5] B B Bb

T P e e e A | i A B

0~30 30~60 60~90 90~120 0~30 30~60 60~90 90~120 0~30 30~60 60~90 90~120
HIHEREE Profile depth/cm

P<0.05 P<
0.05 Note The error bar represents the standard deviation. Different uppercase letters indicate significant difference at 0.05 level between soil
layers in the same soil profile and different lowercase letters indicate significant difference at 0.05 level between soil layers the same in depth
but different in soil profile

(E3 1 WV A%E S RS TN o ] SR N T S P DR g

Fig. 1 Contents of soil total carbon in the soil of the upland peanut field, new paddy field and old paddy field relative to soil layer

23 BRiEATEMNOENESNEFARE S A0SR WO 3 RO, Rk

RENHIN G A iR/ IMIIR O A > A TH > 52
SR MAH L, MRS 0~30em L2024 BMFEAEHETOESEERAREEHTEE
BRI A B A & i T AR, TR AR A9 WL
HEN R 22 (& 2), AT 30~60 cm Hi 3 ATLAE Y, AR R e 53~

JZ> 250 um KPR S BB E R, H 250 pm fA RS 4 585 1 TTER Rk 51.6% +
R ER TG, RS A RIS 2.20%, 2355 T> 250 um Fl< 53 pm 9% H R4
W) 25 8 2538 05 53~250 um Fi< 53 pm FRRAG A B RS HE ) i A 3 vh AR G AT SR AT 48 4k 1Y) BT Rk
B & e ) 2 Bt WE /KR AR I (R A 3G i 538 hn o T BRR/MIRCH . > 250 pm Rig . 53~250 um KiZK
1E 60~90 cm 1 90~120 cm Ay + 2, >250 pm, <53 um kg, H AR 255 2% 1 AE )
250~53 pum FI<53 pm =NRHRAIRE 0GR PR A R AR XS T3 Ak i DTSR TG 3 2
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L 0~30 cm 30~60 cm 1 >250 pm
0 Aa == 250~53 pm

40 8
_Eg <53 um
@ g Aa Aa Ab
Ee Ab
H3 20 Bb {4
=] Ba
b Ba Bb Cb Bb pp
=]
- i - r E“ !
} Ba
0 0
~ 8 _60~100 cm 90~120 cm Is
E,
& Ab 4P Ab  Ab |,
é Ab Ab,
g 8 Bb
G 4 " Bb 14
ﬁf Cb  Bb g
S 2t Cb {2
g Cb Cb Cb Cb
= -
o
O 0 0
PU NP OP PU NP OoP

) J73X Land use

P<0.05

P<0.05

Note Different uppercase letters indicate significant difference at 0.05 level between soil aggregates the same in particle

size and soil depth but different in soil profile and different lowercase letters indicate significant difference at 0.05 level between soil aggregates
the same in particle size in the same soil profile but in different soil layers

& 2

B b S e T AN (DR 25 AT SR AR A i 55 ek ) 51 T A1

Fig. 2 Distribution of total carbon content in soil aggregates relative to particle size in the land after conversion from upland to paddy

5o WA R HT . R LSRR,
M 3> 250 um A R AT 4 39 ARk Y BT RAR
AT 63%~145%, i A5 B W00 ef HH fnb 25 B A1
T 6%~71% (£ 3); FfgH g 53~250 um K]
RO 2 TTRRAR BRI T 22%~36%, T & F
FH AR5 T3 A I JC B S A8 Ak 5 7 e T - 48 < 53 pm
P SR A 1) 4 e DUk 0 0 0 25 A8 Ak, 1T S A T DU
T S 25 3800 T 31%~ 168%. 1] WL 2 15 7K A A st
(B PR30, = AR A SRR + ik sT kR A S AR
AR AR SR - A R ARG 2H R AR —F, (H =k
P 3R A ) i B ik 236 2 DR A 457 20 1T SRR 5tk i 1Y)
AN [ 1717 5 51 T B A A SR AR 2 B AR R 2 5

S RS T DL S ] 1 - 3 > 250 pm K
HIRKTE 0~120cm [H] PUAS £ 2 9 4Bk TR
] i 3 AR 53~250 um 1< 53 pum P BAK ) 458k 57
Mk, R T O R R T SR A e m ik e vy 348 n
FFEFHE NGNS 2E . S, KEEE
J7 0~30 cm +JEH> 250 pm HRIAR A 25k 5Tk 3R
oA AR, T A A 2 2 R 0~30 em t-

JZ 1 53~250 pum i< 53 pm K1 B AY 455 5Tk R A
TeWI AR Ak, AR AR A A )2 A ) e N
25 EMEABRETIEIOARGCEKRESES

TIEKE AU MHAEXE

AT R (R 4), e Tt v 25 4 2% 141 5
LS TSRS ETD Wish| A=K RSB et ST E AN PSS
F (P<0.01), RPREA + 5 b Jo e 8 Sk & 1
BN, v AR g P 3R I A ik L R 2 B R
(2 4). JE 3T 7K A0 5B A A 18 v 254 g A SR AR Y
A B i 5 B AN R TG AR AR SR ¥ O A
KK F A I 7K ) e FH 98 v 45 2 141 3R A4
Sk 50 E T SRR B IEHCER (P<
0.01), i SifFes A bk . WiFes S X Jo e T E ik
RIS T E MR

3 1 ®

A PR 220 N WK AR R . ELK BF A 1
A —FRRRIR T, SR AR R AN O A B
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Table 3 Contributions of fractions of soil aggregates to soil total carbon

FIH T TR FiRk® Contribution rate /%
Land use Profile depth/cm > 250 pm 250~53 um <53 pm
PU 21.9Bb 51.3Aa 26.8Ab
NP 0~30 43.0Aa 39.8Ba 17.1Bb
oP 40.6Aa 35.5Bab 23.9ABb
PU 20.1Bc 54.2Aa 25.7Bb
NP 30~60 49.2Aa 34.7Cb 16.2Cc
oP 14.4Cb 42.3Ba 43.3Aa
PU 25.2Bb 51.9Aa 23.0Bb
NP 60~90 41.0Aa 40.1Ba 18.9Cb
oP 16.1Cc 46.8ABa 37.1Ab
PU 29.3Cb 48.9Aa 21.9Ab
NP 90~120 47.9Aa 34.5Cb 17.5Bc
(0)3 36.0Ba 41.1Ba 22.9Ab
PU 24.1+4.04Bb 51.6+£2.20Aa 24.3+2.28ABb
AT
NP 45.343.90Aa 37.3+£3.10Bb 17.4+1.14Bc
Soil profile
(0)3 26.8+13.4Ba 41.44+4.64Ba 31.8+10.0Aa

T REFREA R R AN [R5 AR [RDRL 2K ) 22 5 B3 (P<0.05), /N5 SEREAN [R] 3R A [RDRLZORH [R) 791 T8 18] 22 57 . % ( P<0.05)
Note: Different uppercase letters indicate significant difference at 0.05 level between soil aggregates in different soil profiles of the same
particle size, and different lowercase letters indicate significant difference at 0.05 level between soil aggregates in different particle size of

the same soil profiles

F4 AEHARSNEARKEHRIESKBELYEXLRY

Table 4 Correlation coefficients of content of total carbon in soil aggregates with Fe-Al oxides in the soil profile relative to particle size fraction

FIH T =X LI NUN e E AL Bk g R e Jo e A Bk oI AL
Land use Particle size/um f-Fe,04/ (gkg™) FALOy/ (gkg™) a-Fe,0s/ (gkg™) a-ALOsy/ (gkg™)
PU >250 0.03 0.30 0.87" 0.37
250~53 0.05 0.34 0.89" 0.39
<53 0.07 0.34 0.88" 0.39
NP > 250 0.12 0.05 0.27 —0.40
250~53 0.17 0.05 0.24 —0.40
<53 0.18 0.04 0.25 -0.43"
oP >250 —0.45" -0.33 0.68" 0.24
250~53 —0.40 -0.28 0.61" 0.27
<53 —0.46" -0.35 0.65" 0.21

e FIRTE 0.05 /K BB ** FIRTE 0.01 /KF [ @ A5 Note: * means the correlation is significant at the 0.05 level;
** means the correlation is significant at the 0. 01 level
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T 1) 22 57 4 i S P 4 458 DA SR AR 20 RN R 7 PR
) E AR ARG R B, AREE T e b,
WA (<30 a) oxfdtiim L3> 250 pm KHAIER
A L A9 G, 53 ~250 pm {1 S A4 1 L)
FHREAR, < 53 um PR LA Te B 2 A2 4k AHAR
TFAaIRE , KRG (> 200 a ) A9 if 438> 250 pm
K AR LA B R T 15%~70%, 53~250
wm ff AR LB TG B AR A, < 53 pm A1
B I T 47%~168% (% 2). £ 245
B R T R A S 53~250 pum B AT R AR
F= T A, AR A 5 RN S AR ) T3 R 53~250
o [ SRR (4 L A1) Jeb 3 v LA S R, TR AR
4> 250 pm Al 53~250 pm B R H )
ZFARRIE (FR2), XATREREE N KRR X Fh
PRI 3R B I R, T s RO e MU A 17 et
IKBFAAGAE IS, A HLB R G, {2 7> 250 um
I RAKRIE RN, T 53~250 pm {9 RIKTE E
PN 2 thie . AR R, SRR TR S &
A HLTRE R AT R AAOE B B, kL
I G5 A BB £ 5% 0 /)N R 8B T SR AR 14 0 1
USTs A [l s 45 0 Joi 94 A PR R 1 2 R0 Ay ] 38 s 4
AR A7 22 0 R & & . B R,
B~ )2 > 250 pm KRR L7135 25 538
Jei BEAR 5 17 250~53 wm fal AT SR A4 114 EE 481 ) 2 7 S 30
T KA 5 e B SRR A, < 53 pm M Al ks A SR A U]
SR B AAERE G A A BRI (R 2), XJEH
F R R R T g EEAR R B TR &R
M2z, EAIE A WU S ) B 32 P R AK 1)
W SEA W] e SRR, T A R AR B AR
ZHIYI R A: W77 A 2R R AR PO fR T
A5 ] 5 b 28 5 D e K VR T A 5 ), ) v+ rh <
53 um HIREMELESHITENE L, SBHERE
T T 0 1 3 < 53 um SRR A Fb 175 21 i 2%
Hahn .

TSR A TR b 38 oA R I RT DAk 3 o - 3 4
e it CE 1) FEKBHRIH 0T, AR SR
W, MERHYASEE A K EAED R HIE, &
{01 B 30 LA o e 38 O, T R S AR ARk 1Y)
DRAAIREE, Bhoff 3 Sk fe AR VIE 1 i 7 48
P23 22 AR gE H G R RS S A
FH = A0 T = 498 %) 4 ik 7 B Y BE 5 1 2 R B R IR
FERH AL, REBTR (B 1), X546 H8e

B B AR AL LAY = Al R 2 R
HyJ 53~250 um fif A R A Ak & iR I, 3X P fE
SR> 250 pm KE RIS T /INRAR AT R AR ATA
MU EE PO, i< 53 um 1R EER & R8s,
by S5 H MU I A 57, 0 A 5 e A
FE KRG G, ASTE) 42 5 AN Rk A 5 ik 4 ik
B i (0 AR A S B 2 KB B 18] (8 B4 I T A7 A6 25 575
IKBFAACAE SN 38 40k, £ 0~30 cm 1 )2
A KBRS A 2 BN, IF B3 25k B
F> 250 pm. 53~250 pm FI< 53 pm X = RiH
MR 30~60 cm )25 1IN A 4 ke Ja S0 A A
JE#E 53~250 um Fl< 53 pm B R, 0K
MRS JG = AR 4Rl & 3438 2% 5 60~90 cm
F1 90~120 cm + )2 = ARG RAR BT & 4By
Bl A A B ] A IR SRS K, HERE IEEE
se4 (Bl 2),

L R TR E R RS AL TR ML
B RE ST, AR KRR L YeE T I AL
e R R A e Y, R R R, ALK
5570 58 AR SR AR 22 a) 9 AH AR X A HILAR A e
S B A H L A PR P, 3 5 AR S g 4G
L, 3w TRt 3, R AR S AR
B, S 35 5 4t A A H 5 T 3> 250 pm
53~250 um. < 53 pum =K A BRI A B A B
Y5 T AR R B AR (£ 4), |
R FE 4 3 = A G P SR AR A A B D 5 i
BA KT A Y TR EH I CR(FE4),
X AT BB PR R 2148 I Y AR B A R T ORI R
ARG BN, I AR FH 1 H > 250 pm K AT R AR 1Y
He il e 2 TAEAE R R ARG (R 2), ULBHTHRE
HH TG A2 JE S AR BRI IR, (A = AR ) ARk 7%
EH SN EL AR E LR (£4),
FHWFFE R, e A [R5 55 e BT 2 B S A 1A 2R
TRBRA 5 AR Ak b, R S TR AT SR A ) 4 PR S
TR TEARESE i, RHbLIEE 53~250 pm
Tl AT R A4 48 2 ok 1 DT R B2 355 > 250 pm Al
< 53 pum HIRMEK (£ 3), X520 =R Rk
FBi R /N—30 ($22), Fr LS+ 398 0 4 ik 32 20k
JEF 53~250 um AR B, EREHAR,
AR ER M R 53~250 pm A R b 3
SHAT, AR R K LIRS T R 2 T R R
(2), I H>250 pm Fl< 53 pm FA1 RT3 5945
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TR T 53~250 pum fEAIRR, B LATE R IAE RS
Jo, RS I T - 4> 250 pum A1 B AR AR Y BT
kR RN, BTN FEREH &
BRG] 1 > 250 pm B R IR A 48k 5T
BRRSTRE, <53 um HIBERMTTEF S B, HE
ZASRLNT R A 1Y DT R R TC i 2

4 % ik

CTHESCHIAT IO A6 T . B RS HE R AR
+4Erf 53~250 pm FEEARIRN LG]SR 41.9%~
58.2%. b RHEL AR R . RS, £+
JZ I I 53~250 pm BRI > 250 pm
KSR, T 5 2 Hili< 53 um AR A . i)
PR 5 1 SRR AR T L S 385 14 o O iy 2133 60~ 90
cm Fl 90~120 cm X PR 1+ )2 45 R 9 AT R AR 1Y
S, HEARKIAERE A RE 880 0~30 cm
F130~60 cm X R + 2 4507 9 A R AR 4B 7%
W, HF 5 BRI S R g A R 2k & R 50
SE R AR & B A D S IE A e R B R
H1 53~250 wm fil A SR AT 4 8 Ak TR AR K B
e > 250 pm P BP0 4 48 4 e o kR IR
SR < 53 pm PSR 4 55 1 n () 4k 5T
Mk K, JF AP AERR 2%, H> 250 pm,
53~250 pum FI< 53 pm X =AY A R AR T £ 4
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Effect of Conversion of Upland into Paddy Field on Content of Carbon in
Soil Aggregates along Soil Profile of Red Soil in Critical Red Soil Zone

LIU Zhenyong GAO Zhen WANG Yanling’ YAO Yi

International Center for Ecology, Meteorology and Environment, College of Applied Meteorology, Nanjing University of Information
Sciences and Technology, Nanjing 210044, China

Abstract  So far little has been reported in the literature on variation of carbon distribution in soil aggregates
along a soil profile of a farmland converted from upland into paddy field at the Red Soil Critical Zone Observatory
(RSCZO) in Yingtan, Jiangxi. This study was oriented to investigate (i) particle size composition and distribution of
soil aggregates; (ii) changes in carbon content in soil aggregates, relative to fraction in particle size; and (iii) how
iron-aluminum oxides affect carbon in the soil profiles of upland peanut fields, and old and new paddy fieldsof red
soil.Soil samples were collected by layer from bottom to top in the profiles (0~120 cm) of upland peanut fields, new
paddy fields (< 30 years) and old paddy fields (> 200 years) at the RSCZO located at the Sunjia watershed, Yingtan,
Jiangxi Province of China. Soil aggregates in the soil samples were were collected and fractionated, by > 250 um,
53~250 pum, and < 53 um, kwith the wet sieving method. Carbon contents in the soil and aggregates were analyzed,
and the relationships between soil iron-aluminum oxides and carbon in the soil aggregates were also discussed.
Results show that the aggregates of the fraction of 53~250 pm accounted for 41.9%~58.2% of the total. in the soil
profile, in all the three types of the field. The proportion of the fraction of > 250 um, 53~250 um and < 53 pm varied
in a trend of “low-high-low”, “high-low-low” and “low-low-high”, respectively, in all soil layers with the land use
pattern changing from upland peanut field to new and old paddy field. Carbon contents in the soil and soil aggregates
increased significantly after the field was converted from upland to paddy, especially after long-term paddy
cultivation. The formation of amorphous iron oxide in the soil affected significantly the content of total carbon in the
soil of the upland peanut field and old paddy field. The content of soil total carbon in the soil profiles of all the fields
decreased rapidly at first and then leveled off with soil depth, and in deep soil layers, the fraction of aggregates < 53
pm contributed the most to the increment in total carbon in the old paddy field.

Key words Red Soil Critical Zone Observatory (RSCZO); Upland Peanut field; Paddy field; Aggregate;

Carbon
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