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Relationship Between Fe, Al Oxides and Stable Organic Carbon, Nitrogen in the
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Abstract: The stable organic carbon and nitrogen of the different particles were gained by oxidation of 6% NaOCI in the yellow-brown
soils. The relationships between the contents of selective extractable Fe/Al and the stable organic carbon/nitrogen were investigated. It
shown that amounts of dithionite-citrate-(Fe,) and oxalate-(Fe,) and pyrophosphate extractable (Fe ) were 6-60. 8 g-kg ' and 0. 13-
4.8 g-kg™' and 0.03-0.47 g-kg™' in 2-250 pm particles, respectively; 43.1-170 g-kg™' and 5.9-14.0 g-kg™' and 0.28-0.78
g-kg™' in < 2 um particles, respectively. The contents of oxalate-( Al,) and pyrophosphate extractable (Al) were 0.08-1.34
g-kg™' and 0. 11-0. 47 g-kg ™" in 2-250 wm particles, respectively; 2.96-6.20 g-kg ™' and 0. 38-0.78 g-kg ™' in < 2 pm particles,
respectively. And amounts of selective extractable Fe are generally higher in paddy yellow-brown soils than in arid yellow-brown soils,
and that of selective extractable Al are lower in the former than in the latter. Amounts of the stable organic carbon and nitrogen, higher
in paddy yellow-brown soils than in arid yellow-brown soils, were 0.93-6.0 g-kg ™' and 0.05-0.36 g-kg ™' in 2-250 pm particles,
respectively; 6.05-19.3 g-kg ™' and 0.61-2.1 g-kg™' in < 2 wm particles, respectively. The ratio of the stable organic carbon and

nitrogen (C ) were 9.50-22. 0 in 2-250 pm particles and 7.43-11.54 in < 2 pm particles, respectively. The stabilization
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index (SI. and SIy) of the organic carbon and nitrogen were 14.3-50.0 and 11.9-55.6 in 2-250 pm particles, respectively; 53.72-
88. 80 and 40. 64-70. 0 in < 2 pm particles, respectively. According to SI, it is lower in arid yellow-brown soils than in paddy yellow-
brown soils. The organic carbon and nitrogen are advantageously conserved in paddy yellow-brown soil. An extremely significant
positive correlation of the stable organic carbon and nitrogen with selective extractable Fe/Al is observed. The most amounts between
the stable organic carbon and nitrogen and selective extractable Fe/Al appear in clay particles, namely the clay particles could protect
the soil organic carbon and nitrogen.

Key words:yellow-brown soil; Fe, Al oxides; stable organic carbon; stable organic nitrogen; C_ . /N stabilization index (SI)
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Table 1  Selected properties in yellow-brown soils

RN
TR T o H HLB% CEC b 2 1 B R b By bViE A HLA KL B A
/cm /g-kg™' /emol-kg™' /m*-g”' 2000 ~250 wm 20 ~250 um 2 ~20 um 0.2 ~2 pm <0.2pm
/g-kg_l /g'kg_l /g'kg_l /g-kg_l /g'kg_l
0~10 5.95 5.2 6. 64 9.1 213 613 45 108 21
5 3 B A A 10~20 5.53 4.6 6.41 11.3 168 638 53 111 30
20~30 5.85 3.0 7.96 8.2 121 663 52 142 22
0~10 5.84 11.4 11.93 19.5 123 563 118 152 44
KRG AR 10~20 6.24 12,0 13.02 19.7 95 563 140 171 31
20~30 6.87 6.6 12.37 23.2 19 687 101 144 49
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~20 um.0.2 ~2 um Fl < 0.2 pm Kk F2ERARE
FHL5 20 ~250 wm kg% b0 25 0 KRS £
Fe W& EIE2 ~20 pm Al < 0.2 pum R bRy 2
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Table 2 Amounts of Fe,

Al oxides in yellow-brown soils

W i g% Fe, Fe, Al Fe, Al
k /cm /pm /g-kg" /g-kg" /g.kgfl /g+kg 1 /g kg 1
20 ~250 8. 29 0.41 0.38 0.03 0.17
2220 31.81 4.81 1.20 0.23 0.31
0~10 0.2 -2 158. 68 9.45 5.46 0. 40 0. 70
<0.2 78.18 11.99 7.58 0.36 0.78
20 ~250 9.23 0.13 0.08 0.13 0.36
[ 0 -2 2220 27.93 4.21 1.34 0.22 0.47
0.2 -2 100. 22 8.97 5.28 0.36 0. 60
<0.2 78.85 10. 09 8.98 0.28 0. 60
20 ~250 11.77 0.25 0.30 0. 08 0.21
2030 2-20 34.34 1.92 0.87 0.27 0.36
0.2~2 78.18 5.88 2.96 0.32 0.47
<0.2 95. 88 6. 83 4.95 0.35 0.49
20 ~250 10. 16 0.57 0.22 0.07 0. 11
2220 12. 30 4.56 0.27 0.24 0.35
0~10 0.2~2 137. 63 9.53 4.84 0.74 0.43
<0.2 170. 70 11.75 4.85 0.78 0.54
20 ~250 6.29 0.65 0.12 0. 08 0.16
- - 2~20 60. 81 6. 55 0.26 0.47 0.31
LSS 10-20 0.2~2 135. 63 13. 66 4.04 0.76 0.37
<0.2 168. 83 13.98 5.19 0.62 0.38
20 ~ 250 10.96 0.78 0.11 0. 09 0.19
2030 2~20 16. 39 3.21 0.42 0. 20 0.28
0.2 -2 43. 11 8.41 4.44 0.28 0.43
<0.2 66. 16 10. 64 6.20 0.34 0.52

TosE 40 (AL) 4245 72 5 85 R 23 2% 5 A5 4R
Al, W& RASAL L R 0.08 ~6.20 g-kg ™' 0 %

AT, 2 PP RREE ALY S B AE 20 ~ 250 pum F1 2 ~
20 pm Bigh FERBARE, 0.2 ~2 pm Al < 0.2
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220007, B R A DL B S EAE > 20 pm 1Y 2 KL
REFADE, <2pum P2 PRNEERARE H
> 20 pm Al < 2 pum RLGAY 25 S0 B L OKAE B A
BUBR B & 1 4 D RER B 28 il B3 R E tE A AL
FUE IR 0.05 ~2.1 gokg L & 4T, B b
AR ERE > 20 pm /9 2 DRH 2R A W

F,<2pum 2 MR ESFHEE, HHE > 20
pm {9 2 ARG 25 Al . KRS R A HLE & i 4
ARG 25 T . BEOR AR A 3 0, RS e
BB R G o 0 347 1 0 5 i 2 R B B o, R
P AILBA RN 7 i 2 3 U M e A LR
AR &R HOKARE LR BN, &t kR, E A
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BLAR & B 2 IR 22 53 e

Tl 3R A 45 0 A S M A B R L B 2 Y 4 AR
F,Cpu/Cou M Ny /Ny o B U F B P AE 0.2 ~2
pm (kLA b, HH(E 43 0 Ry 44.3% ~ 54.9% F
45.8% ~57.8% ; HUk K 20 ~250 um fok A1 58 1Ak 2%
R R M A LR RN L R AR (i)
/INTF0.2% F100.019% ), {H H: fif 141 58 14 k0 9 & i A
55% ~68% 2 Ji], C/Cop Fl Ny /Ny, o FOAE 23 51 K
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Table 3 Amounts of stable organic carbon and nitrogen in yellow-brown soils
g BRI/ em KiZ/ pm Cy/g kg™ Ny/g-kg™! Ca/Crapg N /Ny Cp /Ny SIg Sy
2 000 ~250 0.43 0.03 4.36 3.02 14. 33
20 ~250 0.93 0.09 27.06 25.95 10. 33 14.33 19.57
0~10 2 ~20 1. 88 0.15 3.99 3. 16 12.53 36. 02 28.30
0.2~2 10. 15 1.07 52.12 54. 46 9.49 63. 68 51.20
<0.2 12. 44 1.35 12. 47 13. 41 9.21 71.87 57.69
2 000 ~250 0. 46 0. 04 3.85 3.11 15.33
20 ~250 1. 11 0.05 35.08 19. 55 22.20 15.35 11.90
5 M 10 ~20 2 ~20 1.16 0.09 3.06 2.94 12. 89 19.21 18.37
0.2~2 8.07 0.85 44.32 57.76 9.49 59. 34 45.95
<0.2 9.36 0.92 13.69 16. 64 10. 17 69.23 48. 68
2 000 ~250 0.34 0.02 1.78 1. 04 17. 00
20 ~250 0. 82 0. 06 27.10 28. 35 13. 67 28.08 25.00
20 ~30 2~20 3.79 0.34 7. 49 6.05 11.15 47.55 41. 46
0.2~2 6. 05 0.61 54.39 54.12 9.92 67.52 45.86
<0.2 6. 46 0.87 9.25 10. 44 7.43 69. 39 62.59
2 000 ~250 0.57 0.05 1.62 1.36 14.25
20 ~250 1.50 0.10 19. 38 15. 44 15. 00 41.10 40. 00
0~10 2 ~20 4.34 0.27 11.78 8.76 16. 07 33.57 22.31
0.2~2 13. 85 1.20 48. 35 50. 05 11.54 64. 06 45.63
<0.2 18.76 2.03 18. 87 24. 40 9.24 82.83 62. 85
2 000 ~250 0. 62 0. 06 1.25 1.01 15.50
20 ~250 1.91 0.11 22.54 16. 29 17.36 48. 85 40. 74
K LB AR 10~20 2 ~20 6.00 0.36 17.57 13.23 16. 67 39.92 23. 84
0.2~2 12. 87 1. 16 46. 03 52.06 11.09 62. 66 43.77
<0.2 19. 26 2.12 12.61 17. 41 9.08 88. 80 69.97
2 000 ~250 0.38 0.03 0.26 0.20 12. 67
20 ~250 0.95 0.10 23. 65 24.55 9.50 50. 00 55.56
20 ~30 2~20 3.32 0.27 12.09 9.70 12. 30 42.08 32.93
0.2~2 8.89 0. 89 46. 38 45. 81 9.99 53.72 40. 64
<0.2 9.95 1.13 17.62 19. 74 8. 81 72.95 56. 50
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FaE A MLBk 58 e A HLA L ME (Cu /Ny )
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p<0.01)Fl Fe,, =1.212C - 0.045 (> =0.867,p <

0.01) ;28 58k Fe, 520 T A HLBR 19L& M OC R 4
B Fe,, =28.98C -2.19(r* =0.678,p <0.01) Al
Fe , =21.39C +0.143(+ =0.809,p <0.01). i 5
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AR IR R HI N AL, =1.25C +1.09(+" =
0.861,p <0.01)Fl Al , =2.33C +2.71(r* =0.729,
p<0.01) ;26585 Al 5508 YA Pl m) 2tk ¢
40 A Al . =20.23C - 4.12 (1 =0.846,p <
0.01) F1 Al , =37.66C - 4.31 (+ =0.613,p <
0.01). Ir g ixX B2k Pk 0C R Y iR FI M B & K F-. 2 F
AR [FE A 80 A W 5 R e PR BILAR 09 A ¢ &
B eI R > 45 B2, U T 8 B AL R
WA R T 5 R0 1k A LRk 1 LR A
2.4 BRBREMAY SREEAILARN LR

FohsEeSSReErEAIARNXERNE 2
(a) ~2(c). 5-HFIZK A8 1 B A% BRI 25 4% Fe, 512
TE A LA B 2t 5C & 930N Fey = 0.008 SN +
0.032(r =0.727,p <0.01) FI Fe,, =0.010N +
0.080(r* =0.877,p <0.01) ; TE K2k Fe, 5Fa &
PEAHLE A LML R 5 R Fe,,, =0. 103N -0. 022
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Fig. 1 Relationship between amounts of Fe/Al oxides and stable organic carbon
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Fig.2 Relationship between amounts of Fe/Al oxides and stable organic nitrogen

(r* =0.861,p <0.01) Fl Fe,, =0.131N - 0. 111
(" =0.817,p <0.01) ;45 &4k Fe, SRt AL
RIRNE L R A B H Fe,y =3.265N - 0.287 (1" =
0.704,p < 0.01) il Fe , =2.19N - 0.041 (r* =
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0.01). FIrf7 X #B LR P 6 2 21k 2K B 3 /K F. Fit
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BN TR > 460, [ 36 0 2 8 A 1k
BRI A AT RS M A HLAU IR AT

3 itig
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52 NaOCl b FE | BES, LBRAHLIR KL 11% ~
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Ko w0 BCR, B HLETE 4 5
NaOCl &b B 50 25 B, R R A HL 0 R0 35 1 o8 2L oA
.
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