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Table 1 Soil physical and chemical properties of the tested soils
12 bR F5 FRURE Hi £ I b AP OM 2% Total N £ Total P 28 Total K >0.25 mm 7K Fa it A % 1k
Erosion degree  Sample code  Sampling ite  Texture (gkg™") (gkg™) (gkg™") (gkg™") >0.25 mm WSA(% )

etk X1 T g +© 22.92 0. 88 0. 04 9.79 71.2

Slight X2 s B+ ® 22.26 0. 82 0.04 9.41 67. 1

erosion 0C3 Kb iR ® 41.16 2.03 0.10 10. 18 75.0

QC4 K@ B © 32.58 1.32 0.07 10. 57 63.5

QB5 @ FE+ O 27.73 0.84 0.02 11. 62 75.5

QB6 FhE® e gL+ @ 22.89 1.21 0.06 10. 60 70.9

QB7 A RE® g+ @ 20. 57 1.09 0. 06 8. 81 65.7

o B ZX1 e ® Him© 12.93 0.38 0.02 9.99 59.9

Medium 7X2 o i ® 17.51 0.75 0. 04 8. 68 54.9

erosion 7X3 @ RO 16. 80 0.85 0.05 9.42 64.0

7X4 e ® g+ @ 17.98 0.83 0.04 9. 69 63.0

7G5 K@ BH+® 16.28 0.44 0.02 8.32 58.9

7B6 FrE® WEE? 11.91 0.54 0.03 10. 99 49.3

7B7 HEE® A+ @ 15.31 0. 80 0.04 9.82 72.3

TR ARl YX1 e HriE® 6.38 0.22 0.01 9.42 47.0

Severe YX2 B ® e AL @ 5.20 0. 44 0.01 10. 88 47.3

erosion YC3 Kp® T+ 5.97 0.23 0.01 10. 86 39.5

YB4 FrogE® HegE+ @ 8.99 0.33 0.02 9.93 39.3

YB5 e ® B+ 5.33 0.30 0.01 11.37 35.8

(DXianning; @ Changsha; @) Chibi; @Loamy clay; G)Clay; ©Clay loam; (DHeavy clay; @Silt loam; ©Sandy clay loam
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(T RO, 78R W) R AR R AK AT > 0.25 mm
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R & AT, RV SRR STk 3 (% ) =
ZG A RAR A R 3 5 < ARG RAK B LA x 100/
TSR A, AR A WA R R

TUERR (K 2) .

I K, Cr, O, B S AR , 18 77 o J32 R B Ry iy
Rl G B A AN [ 1) 48U A BE T, A0 S R 5 Y
AAbfaE e, 4% HB TI-DPHH 3, 4] 0.2 mol L™' K,
Cr,0, 5 H,S0, 4% 1: 1 1y L IR & 7 170°C ~
180°C T SAE M &P 5 min, X AF S AL 1Y A HLAR 8 H
15 90% VL b, — e LA Al 4 S 1 550 1 58 Jo sk k0
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A B B BT R Bl LA SRR AR E M R B K A O
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B a O By AR I T & i (g kg ) L b OB A TR
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A BRI Aggregate particle size (mm)

2 BEAZ Al Slight erosion
0.07 - th (2t Medium erosion ¢

JEEAZ Pl Severg erosion g
0.06 il
0.05 H7] 4

0.04 H

0.03 H

0.02 H

LA R
Content of total P (g kg™)

0.01 H

V%%
0.5~0.25 1~0.5
A SRR KR Aggregate particle size (mm)

SR AT R AR R T LR R A
SAFTE T Ligh  JF HAE e ) w8 b B A K [
e PE RS (B 3 I 1a R R AR ik A
R A HLBRAE 12.21 ~15.74 g kg LA, 1
JE AR AR AL X ] Ky 7. 62 ~9.39 g kg™, R {2 1k
AR, 1.69 ~2.29 ¢ kg ™' f UL UL, Bl 45 12
TR EE (1 32 U 4 5 AT SR IR b A L Bk e A U D
Ao TERRE b R AR Dk b AT SR MO AR B,
A BB B R ™ ARl b A LR
B DA SR A A A 8 DR T 98 /N, AR A [ >4 mm ] <
[2~4mm] <[1~2mm] <[0.5~1 mm] <[0.25 ~
0.5 mm],

[ % {2l Slight erosion
| 1 JiE {2 Medium erosion b
FTEHE )l Severe erosion
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[

0.5

44548 Content of total N (g kg™)

r v V7, % vz
0.0 U //4 ) i A7 4 %
0.5~0.25 1~0.5 >4
R B4 RI#% Aggregate particle size (mm)

r 2 B4l Slight erosion
14 th (2t Medium erosion d
I FEEH {3t Severe erosion

42448 Content of total K (g kg™)

0 3997, % Y,
0.5~0.25 1~0.5 2~1 >4
B IKKL1% Aggregate particle size (mm)

P 1O [DRL AR P 2R A T 37 00

Fig. 1 Contents of nutrients in different fractions of aggregates

BT T AR b g P R R 4 A R
WAE1.0~1.35 gkg ' .0.72 ~0.86 g kg~ ' .0.21 ~
0.25 g kg "JUHEIPY . EEIR IR EE SR SR + A
AR . B b ATRUE I R E AR R
Pl - 2R E R AR [ >4 mm ] >
[2~4mm]>[1~2mm]>[0.5~1 mm] >[0.25 ~

0.5 mm], 5 AW KERIED ALK A& &
T G 2 /N P R A A 5 SR R

R v B ™ TR AR iy 21 4 A R R ) A A
3514 0.05 ~0.06 g kg™' .0.03 ~0.04 g kg™ ' Fil
0.01 ~0.02 g kg ™", AT UL, A B A 1) 4o e 35 i Bl %5 12
TP BE (R SR REAR . I 1o SR, ASTRDRLAR A 3R 44
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0.5 mm] P HAZMMLAEM 2B ST E AL >4 mm] <
[2~4mm] <[1~2mm] <[0.5~1 mm] <[0.25 ~
0.5 mm],

=R b 21 4 AT 3R AR R 42 B BEOh 10,74 ~
11.87 g kg ™', ZEABAR/INCIE 1d) 5 i BE AR s 21 8 (1) 4
BT A, R 11,83 ~ 1. 90g kg ™' 5 1M 2 B R i 21
HEM AR, 9 10.74 ~ 11,05 g kg™, YEWT 1 e (2 1k
Xof b B ZR B A S M B o X ] BE R 2T HE Y B
EE v e R Y/E iR IE & A T 30 G
2.1.2 KA AR b 3R o A i SR Y T
ik HI 3 2 AT DL, 4% B AR ar g v K AR M A SRR
Xf AL A MR TR K[ >4 mm] >

[0.5~1mm]>[2~4mm]>[1~2mm] >[0.25~
0.5 mm |, %t + 48 4 4 (1 Tk 2R 0 55 o AR ol 41 45
HRETTERE —3, W h[ >4 mm] >[0.5 ~
Imm]>[1~2mm]>[2~4mm]>[0.25~0.5mm],
Xif 8 B R PP R R I 4T SR, >4 mm [T SR AR A BT R
R, TN 16. 66% 3% 5 B A BF 5745 i 1 1
R P SR A (> 5 mm) BT R R B 9 458 Ak
lo 0.25 ~0.5 mm P 3R AKX 1 38 5% 43 (1 BTk %6 fe
1, A5k T 8.22% ~ 12.65% ;2 ~4 mm 1 %k
W TiEk R E T, R 7.63% ~ 14.75% , L9k 2 ~4 mm
PSRRI 75250 & AR (1) E2 i T Rt
2% 59) 14 DA SR AR B AR, T DAL Bk R AL
R 2T rh K R SR AR+ B R 4 1 TRk R
WA — A {1 0.25 ~0.5 mm [ B {k1 5T
iR 63 3l A, IR 3.43%

K2 ARAHNEARGNTERSEIENTEHE
Table 2 Contributing rates of aggregates of various fractions to the totals of soil nutrients (% ) (n =19)
i H Item (R Erosion degree >4 mm 4 ~2 mm 2 ~1 mm 1~0.5 mm 0.5 ~0.25 mm <0.25 mm
HHLBE OM B2 B {2 © 14.38 12.03 11.97 14.28 8.22 39. 12
oh R 2 @ 15. 64 7.63 9.96 12.50 8.63 45. 64
FE {2k © 17. 80 5.29 5.70 7.51 2.35 61.35
4% Total N 12 JiF {3k © 16. 58 13.97 13.59 16. 30 9.10 30. 46
ot (2 i @ 19. 61 10.03 13.43 15.27 11. 10 30. 56
FE R 2k @ 8.35 2.18 3.91 5. 06 2.68 77. 82
42T Total P i pE f2 i @ 16. 87 14.75 14. 46 16.91 9.92 27.09
ot (i @ 15.87 9. 00 11. 64 13.73 9.91 39. 85
R 2 @ 3.74 12.08 12. 40 15.78 4.67 51.33
4= Hfi Total K 1% JiE {2k © 15. 69 13.78 14.70 18. 81 11.23 25.79
o1 BE 2k @ 18. 62 9. 11 13.57 16.75 12. 65 29. 30
{2 i @ 4.21 11.56 11.92 14.30 4,04 53.97

(D Slight erosion 2 Medium erosion 3) Severe erosion

2.1.3 8RS S5KFMERERIK(>0.25 mm)
iO)iEPS s AR RY] LS 5 R
2H B R OG0 E R AR ok R T
S Al > 0.25 mm K FRPE A RBAKRE (W%
1), /5 1 F3EFR 40 A > 0. 25 mm /K Fa vk A S8 4K & &
MR OC R B, o KRR KRBT R A ( >0.25 mm) 5
T AP B A G M e, B B IEAH D (r =
0.810"" ,n=19) ., +HEER &0 5 KM EK
U 52 A 3 TR A OC, AHOC R 8o ) & 0. 7487 (n =
19).0.667 " (n=19) . WMUILATLUE H, H A PR .
SR AR IR Y Re 2 AT R AR (> 0. 25 mm)
TG B, 1X 5 8 A BF 78 45 1+ 837 4 5 TR K OE

MDA — 80 o 4 B0 AR R A 3R Ak A 5%
HHEMEEARE (r=-0.179,n =19) , GLH P #
AEAEHIA KR, X 5 1d 7 059 1 4R pd g £ e
RE B R BN R — 2
2.2 TEFAENKEAREMFINXER
2.2.1 {RUMZIEER A HLER | By %10 Bk A AL AL B
AW R, LA LB S PR A 2 18] B0 56 A A
FY), BRI R AR A d i
P A LB RS KRR S A I A OC
(r=0.810%x ), T A 1A LGS H R
PRI SCZ X AN TR IE 25 00 A LB ( 5 4R AL 25 7 3 4
) AT TIE
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MR 3 AT LA 58 B b B RN T (R £ 1Y
A MU YR 5 )M 15,75 .9.01, 3.69 g kg ™', 54
AR B 55 11,45, 5.94 149 g kg™ MfEE 1k
B 1) 25 b3 1Bl 43 331 oy 3.43 ~5.61 g kg™ '.2.43 ~
4.15 g kg "F11.61g~3.41g kg™ ', AW, W& 21
B2 A 1 o, HE 3 21 38 04 A PILBR L 5 S ik R HE AR
Tl & B W AR . WA EIE R I, AR il
R LR B R B R R B A R,

HEFR AL B TR

AR E MR A YL — AR, S
APLRMPUAMBE A K. %3 B, il - 5
AT ETE R BN 0.30 ~ 1.89, BJE R 41 HER
PFE s 1k R B AR ALY [ 0 0. 30 ~ 0. 45~ 2 {E R
0.38; P EEAR Il A9 KT 0.45,°F 245 0. 52 /™ 5 4= 1
Mo 115 ~ 1. 89 F-1{H  1.48, ] WL, 41 38 4
FeEVE RBON R R < R < R E AR

R3 EHIARBNBRMNELREN

Table 3  Oxidation stability of organic carbon in eroded red soils

A Bl

Sy EALHR

X 4 ALt

k5 At EN R
Organic carbon Ready-to-oxidize carbon Hard-to-oxidize carbon
Sample code K,
(gkg™") (gkg™") (gkg™")

0X1 13.29 9.86 3.43 0.35
0x2 12.91 9.35 3.56 0.38
03 23.87 18. 35 5.52 0.30
0c4 18. 90 13.29 5.61 0.42
QBS 16. 08 11.48 4.60 0. 40
0B6 13.28 9.57 3.71 0.39
0B7 11.93 8.25 3.68 0.45
ZX1 7.50 5.07 2.43 0.48
7X2 10. 16 6.86 3.29 0.48
ZX3 9.74 6.71 3.04 0.45
X4 10. 43 7.12 3.31 0.46
7C5 9.44 5.29 4.15 0.78
ZB6 6.91 4.43 2.47 0.56
ZB7 8. 88 6.11 2.77 0.45
YXI 3.70 1. 49 2.21 1.48
X2 3.01 1.40 1.61 1.15
YC3 3.46 1.43 2.03 1.42
YB4 5.21 1. 80 3.41 1.89
YBS 3.09 1.29 1.80 1. 40

2.2.2 A LR S R 5 S TR A 1A 5 D
BRI KR 4 Bor, Bk g A LA
5 R R R A VA B AR S TE AR G, o > 4 mm PR 4K
5EMHA R B EIEHE,2 ~1 mm FRIEKS 5 A
B 5 S TE AR 56 M SE MO 0. 4637 LIS 4R
AT AN HE A AL B2 15 > 0. 25 mm 7K Ra P 58 1 5L
B IEA G A O K R 0.831 7" F10.656""
A G % B A LA 5y 5 K Fa b PR Bk L
EARSE S 7R A MU 4L 5, 5 A Ak 5
>0.25 mm K FaVE 38 7K B 6 R A Y, X T B 2

PR hy 21 36 19 7K R AT 3R Ak = B pl S 2 0 A DL e
SETRGIY T T 5 AR A R B PR, R
T w5 i L, B A AR S > 0.25 mm K
FarE A RAR MM R K, AfREdERES A
kA R AR A G, P 5 1 ~0.5 mm A10.5 ~
0.25 mm P& 5 i 35 6OH1 G, 3% 2 A 7E AN )
(5 R B B 4T 7 ,0. 25 ~ 0.5 mm [ B AR 51k %
e b A . T RE R B O K AT BILBR 4y A 7E 0.25 ~
2 mm ) A B R T, BZoki 1 A 8 R g LT A A e
EME R R, A LR R R E, R 5 4 R, A7 Bt
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55 A B R IE A O RS R RO 0. 171, 4
5y S A R ME SR AL Bk 15 4 B0 A A AT G TE R B4y
517 0. 028 Fl — 0. 138, 1] I, 4 48 4 41 57 1 4 5) 4
A B 0 A 420 A B P S R /DN
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Table 4 Relationships of oxidation stability with aggregates of various fractions and soil nutrients (n =19)

A 6] 7 4% 1 B A Particle size fraction of aggregates >0.25mm X "
5 H - B AR AR Al W
K Rk A SR A
Item oM Total N Total P Total K
>4mm 4~2mm 2~1mm 1~0.5mm 0.5~0.25 mm >0.25mm WSA
A HLR . .
0.532" 0. 296 0.429 0.332 0.299 0.811"" 1. 000 0.926"" 0.857*" 0.051
Organic carbon
b AL
Ready-to-oxidize ~ 0.517 * 0.293 0.463 " 0.370 0.324 0.831"" 0.996 " 0.937"" 0.865"" 0.028
carbon
M AL B
Hard-to-oxidize ~ 0.538 " 0.278 0. 249 0. 148 0. 166 0.656 " 0.922"* 0.790*" 0.743"* -0.139
carbon carbon
LR S b R , ,
K -0. 445 -0.010 -0.447 -0.545" -0.636" -0.876"" -0.730"" -0.689 " -0.655"" 0.172

o R 5% MER T EMEAKF, == R 1% K257 8 FH KT Note: * Significant at the 0. 05 level, *# Significant at the 0. 01 level
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JZ LR HEAT A LB R A R AR S R

A B 58 1 322 2 b AR /0 B RO 2 (8] 2
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R e M ik, X 4R AL B R S A BILBR TP G L 19 28 T 1
Z. XL, Bl 4 R ph R R 00 5, B A AL
JRCR) T VRIS o P RE O DN A B AR i Z1 e v, 4 O
A B F A K HATRAR (> 0.25 mm) > Bl A R A
((<0.25 mm) ™ iy B i P R AR O A Y
A HUR A YIE L, 16 DG A PSR (3
PERCES s MAE ™ HAZ 203 b, LA ALK &
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1%, 3 FLA HLT & 84 A F A ( <0.25 mm) >k
A (> 0.25 mm) P By H T PR SR AR A
Sy S RS 5 0 e 2T T s A BF ST A R, 4T
M8 T B 2k 4R AR AL W 7E A HLBR A BB R RS E o R o
A% EEAE, B 5% S 15 05 5 A Y R A B
00 52 B0 3 T T G ORI Ak % T T A A
T L 5 4 A 0 ) fl TR, 445 R 05 14 - B9 8
5 f 4R A R P 1 3k e B T Rl 7 R o 1 A
SR E TE RN .

4 45

R S R OB T N o - W N S IR N
A B I ME SR AR e 1 B b E SRR RRUE R
BT R . TERR B R rh B AR D 2T 3 O [ R AR 1A
RORT AP A A 40 it YR A AR KR
(3G KR 3E I s >4 mm RO + 3255 0 1 ST kR
e, [ >4 mm PR A BT A A BT 5T
BRRAL T HALSE (&AM Aa) . ™ ERMm
ST P 45 B 3R g B A 3R RORL AR 1) B R TG s
/ANo RIRMR LT3 v, R ) B4R P 3R IR rp 4 5 it
AU . FIEFRS (AL 2R M) & &
5 >0.25 mm KA A BR IR B2 0 B 3 TE A OG, A AL
TR PSS N6 N IR 2 L =R (A o |
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EFFECT OF EROSION ON NUTRIENT CONTENT IN AGGREGATES OF DIFFERENT
PARTICLE-SIZE FRACTIONS AND STABILITY OF ORGANIC MATTER INULTISOLS

Abstract

DongXue Wang Chunyan

Huang Li’

Tan Wenfeng Hu Hongqing

(Key Laboratory of Arable Land Conservation ( Middle and Lower Reaches of Yangize River) , Ministry of Agriculture,

Huazhong Agricultural University, Wuhan

430070, China)

Contents and distributions of nutrients ( total N, total P, total K and OM) and organic carbon of differ-

ent forms ( ready-to-oxidize and hard-to-oxidize) in water-stable aggregates ( >0.25 mm) in ultisols different in erosion

degree (slight, medium and severe) were studied. Results show that with erosion aggravating, the contents of nutrients

(OM, total N and total P) in water-stable aggregates ( >0.25 mm) gradually decreased. In terms of contribution to
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the total of soil nutrients, various fractions of water-stable aggregated a sequence of [ >4 mm] >[0.5 ~1 mm] >[1 ~
2mm] >[2~4 mm] >[0.25~0.5 mm]. The contents of total N, total P and OM were significantly and positively
related to the content of >0.25 mm water-stable aggregates. The contents of soil total organic carbon, readily-oxidation
and hard-oxidation organic carbon took on a falling trend with the enhancing of erosion degree and had the marked posi-
tive correlation with >0. 25 mm water-stable aggregates, OM, total N and total P, while oxidation stability coefficient of
organic matter was negatively related to the contents of water-stable aggregates of various fractions, OM, total N and total P.

Key words Eroded ultisol; Nutrients; Water-stable aggregate; Ready-to-oxidize carbon; Hard-to-oxidize carbon;

Organic oxidation stability
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