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Table 1  Properties of studied soils

. A MUK Organic carbon shc 4> A Total N Zhoki Clay ki Silt
+ HE2 A Soil type pH
(gkg™") (%o) (gkg™") (% ) (%)
£ 3% Red soil 14.91 -22.81 1.73 4.75 54.56 23. 68
B 213 Yellowish red soil 30. 22 -25.04 2.96 5.05 43.98 32.46
Hifi] + Meadow soil 112.34 -25.75 9.68 4.63 41.52 51.62

1.2 $EFRFHE
S E AL BN 0% (AN INAS A, CK)
1% FEFFAE 3R (1% S 6T 1 09 BT i 40 50 |, B> Ak 3
L3 W, HAGPIRUT BRI 24 T 100. 00 ¢ 4t
T RE K SRS R AR A S % A SRR
th NI ZR I K & + 8 HF K ( Water holding capaci-
ty, WHC) (1] 50% , FHj o] i S A 9 RL i R B 0, 5 T
25CHE FRAE T BE %, 1R 48 h R E A oK 43, 7R
120 d.240 d #1360 d #F47 8% IR PEHURE . 8% 37 45
S5, Sr BIVBCH 55 374 5 I 0 S0°C JEAE b, LU
WA A, 72 h 5 B BT R Bk R A i 1
AT B AR, R 4% - HEAE a0 T R AR I3 4, 1 HE A
BRI i kR 3 A ( EMIL200  digital
plus T, 78 [® ) 6 + 184> + 73 i 250 ~2 000 pm 50 ~
250 pm F1 <50 pm =KL,
1.3 SWAE
T A BB S I R R R B -k R AR
ek ; 18 pH SR HTHLALEE (K b 2.5 1) 5
LA R R T R 3L I 2 (SEDIMA4-12, 18
B, L kS WSk (17 ], B aeiks
LR/ G =K H CN 5T Z 4 #7141 ( Elementar Vario EL
1L, Elementar, 8 & ) M 5 ; + 3 AFSFF 9 67 C 1R
FHTEAL 2 F BT 3% 43 BT A ( MAT 253, Thermo Fisher,
PRI W E
1.4 HEAFE
HWHRITES RO 14-15] , AR, 3R 48
HCR 4 A B[R]k 9% 4 398 1A 3R A4 A BB ok VR T RS
FEB Bk 19 LE A5 A
f=(8C, -8C, )/ (8C, -68C.) (1)
2, 8C, oy B 35 45 BRI I bR 0 RS FF G 38 87 C
{5 8C o N A IS AF 9 48 87 C {8 ;6C, AR ic K #F
(8" C H ;5 4>t 3OS [RDRE 9 4 398 P 3R 1A A HILAR B2
i C O, A B amt ok HR AR Cy R .
C, =fC (2)

1.5 #EaE

K H Excel 2003 i 17 £t #5 53 #fr; >k H SPSS
16.0 A7 MR Ty 22 53 #7, H LSD £ 5, b & Pk K
- p <0. 05,

2 iR 5HE
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12% (4 38 5 4 43 %0 , X 5 1 ) 52 B A 0 2% 4R
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Fig. 1  Dynamics of 8 C value in different soil aggregate fractions

of red soil
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R3] Incubation time (d)

1#: SA=<50 um F|BIK; MA=50~250 wm [ 544 ;
LA=250~2 000 um | 34& ; WS=4:1:Note:
SA= <50 um aggregate; MA=50~250 um aggregate;
LA=250~2 000 um aggregate; WS=Whole soil

P2 B LDHOR [RGB AR S C 1 sh B 75 L
Fig. 2 Dynamics of 8 C value in different soil aggregate fractions

of yellowish red soil
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Fig.3  Dynamics of 8 C value in different soil aggregate fractions

of meadow soil
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A1V B i A (38 0BG 0, AL e B A IRk T
TIER A B T . R 2 45 R, 55 5% 360 d
NS PNEIER: AR X I Rl PR ol |
F#70.70 g kg ™' .0.53 g kg ' H10.40 g kg ', Rk
K ANEHT B AE 21 5 43 IE A s, ) b
/b R TG LAk S BB, 3B+
e A U5 BT Bk B B 2 1 . X 5 Hamer Al
Marschner'?’ BB 5T — 2, 10 B UE A 31 £ 3 A AR
B 2 /05 - B G A LIRS A G, BERAS
SR, = 2 AU g A SRR v AR R T B A A 3 e
JIFF A 250 ~2 000 pm 50 ~250 wm Fl <50 pm
(£ 2). #F A2+ 5 by 5h I B ik 56.8% ~
59. 6% 5% FA7E 250 ~2 000 pm H &K, 25.9% ~
28. 7% §% B4 50 ~250 pum FH A& H W 11.7% ~
17.3% 3R R AE <50 pm A RIEF(F3) .

—MIEL T, IR PIRIK LA R A S A E 2
BRI A B . Smucker fll Park 7 K 3k 20
MABREFRZ )G, MR B C, R 77 A 08 6 A HLR
FERELE KPR, & 13k 43% ~ 66% , 3% 5 A&
BRI M9 25 BT o 1 Angers %5 % BUBT B £ A [7] 1
BARA B sh 3 I A — B, 55 35 00 MBIk 7E > 250 pm
P 3R A v R 8 o, HL IS 2 00/ (RAE <50 um I
50 ~250 pum [ 5 A v S B0 A I #, BE b,
e Y 22 S, A 23 5 R B AE A SRR T i 4y
e, Verchot 252 % 8T Bk 75 K A1 B 44 ( >
212 pm) W LB, BRER R 35% ~T0% (2L + o
4% ~26% ; {6 AT AR (53 ~ 212 pum) KR -0
18%~49% 4T #> + K 40% ~ 80% ; ifii 7% 1ok FA B &
(20 ~53 pum) PR E/NTF 9%~ 17% 2080 + K
14%~45% . MARBIE B, X F = Fh 280 + 58 Bk
FEBIAXAE <50 pm f3f AT 2R 0K i 22 S 0 3, #F 250 ~
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Table 2 Fresh carbon contents in different soil aggregate fractions

A RIRL R A B A& Different aggregate fractions(g kg ™')

4 EH A Soil type 4>+ Whole soil (g kg™")

250 ~2 000 pm 50 ~250 pm <50 wm
4T Red soil 0.70a 0. 40a 0.19a 0. 10a
H LTI Yellowish red soil 0.53b 0.35a 0.17a 0.07h
2 fi + Meadow soil 0. 40¢ 0.21h 0. 10b 0.06h

A — A PR E F R R 22 R R ) B K (p <0.05) . F[E] Note: Different letters within a column indicates significant differences between

treatments at p <0. 05 level. The same below

£33 FRNEAREHFHRSENB T ERFTRLEHN LG

Table 3 Percentage of fresh carbon in different aggregate fractions to total fresh carbon in whole soil

AN Jr) L 9% A B8 A4 5T Bk L ] Percentage of fresh carbon in different

aggregate fractions( % )

+ 2 Soil type

250 ~2 000 pm 50 ~250 um <50 pm
215 Red soil 58. 4a 27. 4a 14.2b
#LLHE Yellowish red soil 59. 6a 28.7a 11.7¢
#if8) - Meadow soil 56. 8a 25.9a 17.3a

2 000 wm F1 50 ~250 wm Hig A B4 2 5 51 A 1
B(F23). R bR 2 SR b A XA S
MR BB A R TR ) 9% 25 L I 3
1771 (0 PO 05 3 ) 25 7 9 2 5% W 51 4
WA AL SRS AT F i — I

3 4 i

- MRS A7 L AT 0 04 1T e
E SOC RafE M AL il id— AP HE IR 56 0, 2 BULAE =
GESTEE TN S T SR E ST Cp Y ok
LV 5 AL, 53 2 119 4, A1 3 s o o
WAk 57% LA o SRR A o 20 £ S
SRR IS T A D U AT LG AT 4
ZHkad . I, 0 T 0T R R 4 % O 2
A L8 5 B ) M o 5 DIURS S84 8
SRR 5 1 1 9 A O e 0 ) T
JEL R 5 5 14— A5 R 5

[ 1] Vanhala P, Karhu K, Tuomi M, et al. Temperature sensitivity of
soil organic matter decomposition in southern and northern areas
of the boreal forest zone. Soil Biology and Biochemistry, 2008,
40(7): 1758—1764

VERRE, WRARS, BaRL0, . ZR0s 1A HLm s [ 28 R
R 2. b BIRF 5T, 2007, 26(6) : 1077—1085. Xu X W,
Pan G X, Cao Z H, et al. A study on the influence of soil organ-

ic carbon density and its spatial distribution in Anhui Province of

[4]

[5]

[6]

[7]

China (In Chinese). Geographical Research, 2007, 26 (6) :
1077—1085

Scholes M C, Powlson D, Tian G L. Input control of organic
matter dynamics. Geoderma, 1997, 79(1/4) : 25—47
Hagedorn F, Spinnler D, Bundt M, et al. The input and fate of
new C in two forest soils under elevated CO,. Global Change Bi-
ology, 2003, 9(6) . 862—872

Gill R B, Polley H W, Johnson H B, et al. Nonlinear grassland
responses to past and future atmospheric CO,. Nature, 2002,
417(6886) : 279—282

BESCHE, BUESE, KRS, AF. FEFFIE HIX T R RAR AR W MR
PEAT BLBR B S PE RS2 . RO BREERL 2223, 2011, 30(3) ¢
522—528. Lu W T, Jia Z K, Zhang P, et al. Effects of straw
returning on soil labile organic carbon and enzyme activity in
semi-arid areas of Southern Ningxia, China (In Chinese). Jour-
nal of Agro-Environment Science, 2011, 30(3) ; 522—528
T, THE, T, & R RPHE 7 2R RIS X2
MH 4 A LR & B B R WL T AR A 4R, 2010, 21(2)
373—378. Tian S C, Ning TY, Wang Y, et al. Effects of dif-
ferent tillage methods and straw-returning on soil organic carbon
content in a winter wheat field (In Chinese). Chinese Journal of
Applied Ecology, 2010, 21(2): 373—378

X R, FIOK, R, & R R BLUE L f A o 35
RARA LB 4> (052 0. L HE24 4, 2011, 48 (6): 1149—
1157. LiuZ L, Yu W T, Zhou H, et al. Effect of application
rate of barnyard manure on organic carbon fraction of soil aggre-
gates (In Chinese ). Acta Pedologica Sinica, 2011, 48 (6) .
1149—1157

He Y, Xu Z H, Chen C R,et al. Using light fraction and macro-
aggregate associated organic matters as early indicators for man-
agement-induced changes in soil chemical and biological proper-

ties in adjacent native and plantation forests of subtropical Aus-



116 R - 50 %
tralia. Geoderma, 2008, 147(3/4) . 116—125 tivation(In Chinese ). Journal of Soil and Water Conservation,
[10]  Z=As0, ARG, SO, 4. e R A ML B e MR 2007, 21(5) : 72—75
L. B K24, 2000, 23 (1) 114—116. LI [19] xR, EHEA, AR, R iR AL 2R B R M AR S5 R
L Q, Pan G X, Zhang X H, et al. Stable isotopic composition of givh + HEA P BT RS URAT R, B, 2002, 23(4) «
organic carbon in soil aggregates (In Chinese). Journal of Nan- 89—92. Liu Q M, Wang S J, Piao H C. The dynamics rules of
jing Agriculural University, 2000, 23(1) . 114—116 soil organic matter of turnover ecosystems traced by stable carbon
[11] Magid J, Cadisch G, Giller K E. Short and medium term plant isotopes (In Chinese ). Chinese Journal of Environmental Sci-
litter decomposition in a tropical Ultisol elucidated by physical ence, 2002, 23(4) . 89—92
fractionation in a dual '*C and '*C isotope study. Soil Biology [20] BBE, kW2, #Ex. s B ®4 EaPLm e 1k
and Biochemistry, 2002, 34(9) : 1273—1281 S EORBOV B R . M) E IR 5 IR R R, 2007, 13(3)
[12] Leake J R, Ostle N J, Rangel-Castro J I. Carbon fluxes from 423—429. Li D Q, Zhang S L, Yang X Y. Effect of supplying
plants through soil organisms determined by field '* CO, pulse- C and N on the mineralization and priming effect of organic matter
labelling in an upland grassland. Applied Soil Ecology, 2006, in loessial soil (In Chinese). Plant Nutrition and Fertilizer Sci-
33(2) . 152—175 ence, 2007, 13(3): 423—429
[13] Katoh M, Murase J, Sugimoto A, et al. Effect of rice straw a- (217 E&EWA, REFSL, EARM, . T FFR 09 B R B AL 5 f A0
mendment on dissolved organic and inorganic carbon and cationic AW R R B AR L HES A, 2003, 40(3) : 446—453.
nutrients in percolating water from a flooded paddy soil: A micro- Wang Z M, Zhu P L., Huang D M, et al. Straw carbon decompo-
cosm experiment using " C-enriched rice straw. Organic Geo- sition in situ in field and characteristics of soil biomass carbon
chemistry, 2005, 36(5) : 803—811 turnover (In Chinese). Acta Pedologica Sinica, 2003, 40(3) .
[14] 57k, W, W, 2. 87 C I ik gt T KRS AT 20 i i) 446—453
[a] A MR BRI A L. T 3E2AR, 2003, 40(3) : 328— [22] Hamer U, Marschner B. Priming effects in differen soil types in-
334. Dou S, Zhang JJ, Cao Y C, et al. Study on dynamic change duced by fructose, alanine, oxalic acid and catechol additions.
of soil organic matter during corn stalk decomposition by ' C Soil Biology and Biochemistry, 2005, 37(3) : 445—454
method (In Chinese ). Acta Pedologica Sinica, 2003, 40 (3): [23] SixJ, Paustain K, Elliot E T, et al. Soil structure and organic
328—334 matter; I. Distribution of aggregate-size classes and aggregate-as-
[15] Angers D, Recous S, Aita C. Fate of carbon and nitrogen in wa- sociated carbon. Soil Science Society of America Journal, 2000,
ter-stable aggregates during decompositionof * C'* N-labelled wheat 64(2): 681—689
straw in situ. European Journal of Soil Science, 1997, 48 (2) . [24] Smucker A, Park E J. Soil biophysical responses by macroag-
295—300 gregates to tillage of two soil types//Horn R, Fleige H, Peth S,
[16] Covaleda S, Pajares S, Gallardo J F, et al. Short-term changes et al. Soil management for sustainability. Advances in Geoecolo-
in C and N distribution in soil particle size fractions induced by gy. Reiskirchen, Germany: Catena Verlag, 2006 : 456—460
agricultural practices in a cultivated volcanic soil from Mexico. [25] Verchot L V, Dutaur L, Shepherd K D, et al. Organic matter
Organic Geochemistry, 2006, 37(12) : 1943—1948 stabilization in soil aggregates: Understanding the biogeochemical
[17]  Hinsp, L8R k20 ek, dbat. d B A&l B R mechanisms that determine the fate of carbon inputs in soils.
4, 2000; 1—240. Lu R K. Analytical methods for soil and ag- Geoderma, 2011, 161 182—193
ro-chemistry (In Chinese). Beijing: China Agricultural Science [26] Huang L, Wang C Y, Tan F W, et al. Distribution of organic
and Technology Press, 2000: 1—240 matter in aggregates of eroded Ultisols, Central China. Soil and
[18] B, BhkE, Gy, %. KWIHEKEE L 00 A PLBKk 4 A A Tillage Research, 2010, 108(1/2) ; 59—67
o B IR L R RRAE. K R AR FE2E 4R, 2007, 21(5) : 72—75. [27] Aoyama M, Angers D A, NDayegamiyec A, et al. Metabolism

Ci E, Yang L Z, Ma L, et al. Distribution and stable carbon iso-

tope character of organic carbon of paddy soils with long-term cul-

of® C-labeled glucose in aggregates from soils with manure appli-

cation. Soil Biology and Biochemistry, 2000, 32(3) : 295—300



3 4 FL T A« AMIBURT BT AN (7] 25 Y 4 S AT 2R 4K v ) 3 T2 1 A 117

DISTRIBUTION OF FRESH CARBON IN AGGREGATE FRACTIONS OF
DIFFERENT SOIL TYPES

Lii Yuanchun'? Xue Lijia'"®  Yin Yunfeng'®" Gao Ren'? Ma Hongliang'® Yang Yusheng'?
tate Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou , China
(1 State Key Lab y of Humid Subtropical M in Ecology, Fuzh 350007, China)
(2 College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China)

Abstract Using the stable carbon isotope (8°C) technique, an indoor incubation experiment was carried out to stud-
ydistribution of fresh carbon in soil aggregate fractions of red soil (Ferrisols) , yellowish red soil (Luvisol) and mountain
meadow soil ( Cambisols). To trace dynamics of fresh carbon in soil aggregates '° C-labelled rice straw was applied to the
soils, which were then put under incubation at 25°C for 360 days. Results show that the quantity of the fresh carbon found
in soil aggregates followed a decreasing order of 250 ~2 000 pm >50 ~250 pm > <50 pwm in all these soils, accounting
for 56. 8% ~59.6% , 25.9%~28.7% and 11. 7%~ 17. 3% , respectively, of the total applied into the soil, which further
indicates that the added fresh carbon was mainly accumulated in large-sized soil aggregates.

Key words Fresh carbon; §8°C; Soil type; Soil aggregates
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