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Table 1 Contents of organic C and total N and C/N ratio in soil aggregates relative to particle size

A1/ R AR Iiis- 4P i A Pk o BRI
Bulk soil/Aggregate size /mm Mass percentage /% Organic C /(g-kg™) Total N (g-kg™) C/N

4=+ Bulk soil 100 12.63 £0.48 1.18+0.07 10.69 +0.52

>2 32.52+2.97a 12.51 £ 0.92ab 1.07 £0.14a 11.82+1.37a
1~2 13.90 +0.10c 13.16 + 0.82a 1.20 £ 0.09a 11.01 £ 0.18ab
0.25~1 28.52 + 1.44b 11.28 +0.68b 1.05 +0.06a 10.74 + 0.10ab
0.053 ~0.25 14.50 + 1.33¢ 7.93 +0.74d 0.78 £0.07b 10.18 + 0.58bc

<0.053 10.56 £ 0.12d 9.80 +0.23¢ 1.08 £0.07a 9.08 £0.50¢

e FANG TR R 2 B R AR 2% 7] 22 53 [ 2% ( P<0.05 ) Note: Different lowercase letters in the same column indicate

significant difference between aggregate fractions at 0.05 level
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Fig. 2 Cumulative mineralization and mineralization rate of organic C in bulk soil and soil aggregates under

incubation relative to temperature

2.3 AR EHBRET L STm
“MIRERGT, SR REN 2 EH

ML b BTk R 19 A5 5 105.8% . 97. 1%

107.8% , & R 07 7 29 0545 2000 AR IR 1T A

HLag et 2 G B frey (KI3) o [FA—%
g% P R AR = 58 A ML AR 0 Ak BT ik R Bl IR R 1 AR Ak
JEARRII B B, A FRIEE T,

>2 mmA10.25 ~ 1 mmPH RARXT 4 + A WL 1LY 51

http: //pedologica. issas. ac. cn



1122 + %

56 &

¥l

BRARE KR, 94 H34.6%H128.8%, <0.053 mm
R IE R DTk R/, FH42810.2%, 1 ~2 mmAl
0.053 ~ 0.25 mmA R XF 4 7 WLk Tk 1 5Tk R
Iy R 16.8%M113.2% ., >0.25 mm K A B AT
4 A LR R 1) TR R 0T 15 80.2% , 1 i AT SR AR
(1 5T R RAY 420.4%

2.4 HFBREENRT LARE SN

60
[_J>2mm
V)1~2 mm
50F  [&X40.25~1mm
£-10053~0.25 mm a
NS <0.053 mm a
=40
g a a
=
2 R
T R
530 ok s
5 hods! KK
S K1 b 95
© POt K
kS RIS
20 o e
: == e
= AR 779,
44 b R <
9N %= % ¢
= N
e R
u= =
R 1905
0 / Ru= é»&‘

—_
W

o
O
w
3

o
Q

25°C
BEFEIRE Incubation temperature

I3 R[]k P SR A BLBsE™ X 4 A LB AL ) TTRR

Fig. 3 Contribution of soil aggregates to organic C

mineralization in bulk soil relative to particle size

2.5 FRGFBIKRY LS EFDERBXR
VSRR A MLt 32 BRI A & 0t 2 R R 8K

O FAHLBK . 42 Z P i Rk L B AH OGP 23 B 45

REW, 15 CH AP BB 55 A L2 2E

T B AR AR - e MLAR 1k 2 R Y 52 e 2
R U RO R i . A B A LR R
O, fE5R1.75, ARG A RIEA PR 00,
HAT1.38~2.002 [0 (E4) . Hf, >2 mmAl
1 ~2 mmA RIKA T L0, fH i m, HIKN
0.25 ~ ImmA1<0.053 mm AR, 0.053 ~0.25 mm
AT R AR A HLER B 1R 1 O, o fH e (1K o

25
a a

-

<)

g + 1 be
ﬁ‘g 15 ¢ En
5z =Y
g 5
P o 10
= 3
el ]

E 05

E !

0.0

ot >2 1~2  025~1 0.053~025 <0.053
Bulksoil - pREfRKIZE Aggregate size /mm

P4 4 LR SR DR b 14 i B R %0,
Fig. 4 Q,, of organic C mineralization in bulk soil and soil

aggregates

TS, 25 CHI3S CHA PR R 1L 5 A bl
B P4 0 e S IE AR OCG (3R2) o A HLER A
PR SRR R A0, S A LI . A RUMIBR S HL 3
B ETE RN PSS

w2 BIRGBNBRRRTLEMO, SHNK, REBERLLAHERXM

Table 2 Correlation coefficients of cumulative organic C mineralization and Q,, with organic C content, total N content and C/N ratio

in soil aggregates

Wi H R {b & Cumulative organic C mineralization
Item 15 C 25 35 °C Oy
A MLk Organic C -0.376 0.616 0.861" 0.812"
4 Total N -0.093 0.654" 0.703" 0.650"
AL C/N -0.594 0.102 0.493 0.726"

*, P<0.05; **, P<0.01
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[ Objective ] Soil organic carbon (C) is distributed heterogeneously in soil aggregates of

all size particles.Organic C mineralization is an important biochemical process in the soil ecosystem and is

greatly affected by environmental factors, such as temperature. The objective of this study is to illuminate

relationship of organic C mineralization in aggregates with that in bulk soil,to evaluate sensitivity of organic

C mineralization in soil aggregates to temperature relative to particle size and eventually to help understand

mechanisms of the organic C mineralization in soil aggregates and its sensitivity to temperature. [ Method ]

The soil used in this study was collected from a paddy filed of red soil fertilized with inorganic and organic

manure for 20 years in Yujiang Country, Jiangxi Province, China.Five fractions of aggregates, i.e., >2 mm,

1 ~2 mm, 0.25~1 mm, 0.053 ~0.25 mm and <0.053 mm, were isolated with the wet-sieving technique.

All the aggregates and bulk soil samples were moistened or dried till they reached 60% in water holding
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capacity and incubated at 15 °C, 25 “C and 35 C, separately, for 35 d. Emissions of carbon dioxide (CO,)
were monitored and measured during this period. [ Result ] Macroaggregates of >0.25 mm contained more
organic C and total nitrogen (N) than microaggregates of <0.25 mm. C/N ratio in soil aggregates decreased
with declining particle size. Mineralization rates of organic C in both bulk soil and soil aggregates decreased
rapidly during the first 7 days of incubation, then gradually leveled off till a stable state in the end. In the
soils incubated at 25 °C and 35 °C, the fraction of soil aggregates >1 mm was the highest while the fraction
of soil aggregates 0.053 ~ 0.25 mm was the lowest in cumulative organic C mineralization.What’s more,
cumulative organic C mineralization in soil aggregates was significantly or ultra-significantly and positively
related to the content of organic C and total N. The fractions, >2 mm and 0.25 ~ 1 mm, contributed the
most to cumulative bulk soil organic C mineralization, reaching up to 34.6% and 28.8%, respectively, in
contribution rate. With rising temperature, mineralization rate, cumulative mineralization and cumulative
mineralization rate of organic C in bulk soil and aggregates all increased. Sensitivity of organic C
mineralization (Q,,) in soil aggregates to temperature varied in the range of 1.38 ~2.00, and was ultra-
significantly and positively related to organic C and total N contents as well as C/N ratio. [ Conclusion ]
Macroaggregates of >0.25 mm play a key role in organic C mineralization in bulk soil. Temperature rise
promotes organic C mineralization in soil aggregates. Sensitivity of organic C mineralization to temperature
in soil aggregates is closely related to quantity and quality of organic matter in the aggregates.
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