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1
Table 1 Basc propetiesd guded ils
pH
No. 0C Totd N C/N (H0) Water holding capacity Qay Sit
(gkg Y (gkg™ Y (gkg 9 <2um 2 20Uum
(gkg™h (gkg™H
RCK 5.44 0.62 8.77 5.77 615 255 415
RNPK 8.02 0.82 .78 5.38 626 255 415
1.1.2 d8c ( ) C
, G 50 . Cat
, 20 Ca ( ) :
441.0gkg™*, dBc - 12. 6 %o, Ca=fC 2
10.1gkg *,C/N 43.7 Ca=(1-f)C ®©)
1.2
1.2.1 2 , Ca = Cpe “ (4)
3 . Ca (3)
, 0 %( ) 5% 10%
( ) 6 3 (gkg Y ; Ca
0.00g (gkg™ ) :t (180d)
( 2 rrm) (4)
' k(d™) , :
(WHC)  50%, Ty2=0.693/ k (5)
30+2 , 48 h
180d 50 ,
2
,72 h ,
lmm -, 2.1 33¢
0.25mm 180d 51c
1.2.2 5 cK
(Vario Macro ONS , Hemen- 5% 10 %
) 13 '
) ' 6™C 18.13 g kg’ 28.36 g kg *,02C
(Fnnigan MAT251 , Therno  Hectron) -15.36 %0 - 14. 00 %o: NPK
[24] . ' '
! 5% 10%
(WHC) [25]5;pH  PpH 19.07 g kg'!  27.95 g kg't 32 C
(CHNS868 , Therno Orion) , 2.5 1; - 16.94% - 15. 36 %o
(Laser 230 ,Beckman 58Bc
Qoulter) ' 5% 10%
1.2.3 [9,10, 12. 48
23] ! ( 25.029 kg ?, 334 6.59 g
) : kg !,
f% =0 -0C3)/ ©Cs-0C3) x 100 (2)
1] ( 65.4% 88.2% :
) o0BC ¥ ,
( ) d%C 8G ( 2
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2 d8¢c
Table2 8C vaues and Cuand Gy & SOCin red woils
No. Treatment 0C dBCvdue f 1- f Cat Cat
(gkg™" (%9 (%) (%) (gkg™?) (gkg™Y)
R- CK 0% 5.17+0.03 d - 24.47+0.06 b 0.0 100.0 0.00 e 5.17+0.03 d
5% 18.13+0.27 b - 15.36 +0.05d 76.7 233  1392+0.29c 4.22+0.03 e
10% 28.36+0.75a -14.00+0.14 e 88.2 11.8  25.02+1.00a 3.34£0.25¢
R- NPK 0% 7.45+0.09 ¢ - 25.16+0.06 a 0.0 100.0 0.00 e 7.45+0.00 a
5% 19.07+0.38 b - 16.94+0.08 ¢ 65.4 34.6  12.48+0.21d 6.59+0.23 b
10 % 27.95+0.9 a - 15.36+0. 11d 78.1 2.9  21.82+1.0lb 6.13+0.05C
p<0.05 Note: Different letterswithin a column indicate dgnificart difference a p <0. 05
level
2.2 dBc :
180d (@ , ,
3 5% 10% ,
dBc 51.3% 78.0%,
, 2.0% 48.7%,
3 B¢
Table 3 8%C vaues and Cqand G of SOC in the heavy fractions o red oils
No. Treatment HFOC dBCvdue f 1- f Cat Ca
(gkg™" (%) (%) (%) (gkg™H (gkg™ ¥
R- CK 0% 4.63+0.07 d -23.22+0.05b 0.0 100.0 0.00 d 4.63+0.07
5% 10.70+0.50 b - 16.81+0.18d 60.3 3.7 6.46+0.49 ¢ 4.24+0.03 d
10% 15.68+0.33 a - 14.94+0.13f 78.0 2.0  12.23+0.44a 3.45+0.12 ¢
R- NPK 0% 6.01+0.03 ¢ - 24.14+0.08 a 0.0 100.0 0.00d 6.01£0.03 a
5% 11.37+0.30 b -18.34+0.10 ¢ 51.3 48.7 5.83+0.06 C 5.54+0.24b
10% 14.91+0.84 a -16.15+0.08 e 69.9 30.1  10.42+0.52b 4.48+0.33 cd
p<0.05 Note: Different letterswithin a colummn indicate dgnificart difference a p <0. 05
level
2.3 8.2x10%d ' 9.6 x
107%™t 842d 718d,
4 CK 5% 4.0x10 *d"' 13.3x10 *d" ',
10 % 1713d 523d 4 ,
11.4x10° %"t 22.0x10 *d" !, ,CK NPK
605d 315d, , ,CK
, 6.6 x10 *d" ' 15.6 x NPK ,
10" 4d"*, 1042d 445d NPK ,10 %
, 5% 10% , 5%
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4
Table 4 Deconpostion rate and hdf-life of SOC and HFOC in red sils
k
No. Treatment Decorrposition rate condant k (10 “d™ %) A hdf-life Ty»(d)
C HFOC OC HFOC
R- CK 0% 2.8+0.3 - 2 475 -
5% 11.4+£0.4 6.6+£0.5 605 1042
10 % 22.0x4.0 15.6£2.0 315 445
R- NPK 0% 4.1+£0.6 - 1690 -
5% 8.2+1.9 4.0x2.4 842 1713
10% 9.6+0.5 13.3+4.0 718 523
+ Note: Vaues are means + gandard deviations ( n = 3)
[7.,29 ,30]
, NaOH NaOH + Nay PO, ,
(00
[45,12] ’ DC
pH [7,30]
[6,12]
[15 21]
e , ,
, 28 200d, )
4.7 x10° 4 g- 12
30 “c Bc ,
Us 20 « , ” ’
, 112d, 3¢
5.8x10 4 d 1!
55¢c [29,30]
8.2x10°%d ' 22.0x107*
d‘ l
Ue 13-
6 13C 13C
( 4) [5,18]
Broadbent  Bartholomew [8.11.13] ,
e
10 &
e : :

50% 90%,
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DECOMPOSITION RATES OF ORGANIC CARBON IN WHOL E SOIL
AND HEAVY FRACTION OF RED SOIL INCORPORATED WITH
MAIZE STAL KS USING CARBON13 NATURAL ABUNDANCE

Yin Yurfeng'? Ca Zucong'
(1 State Key Laboratory d Sail and Sustainable Agriculture, Inditute d Soil Sdences,
Chinese Academy d Sdences, Narjing 210008, China)
(2 Fuian Proincia Key Laboratory d Subtropical Resources and Ervironment, College d
Geographical Sdences, Fuian Normal University, Fuzhou 350007, China)

Abgract The dynamics of il organic carbon (SOC) plays an inportant role in the goba C cycle, while deconypostion
rate of OCisesentia to underganding of il C dynaics. The objective of this sudy was to explore how the natural *C abun-
dance method can be used to determ ne decormposition rates of organic carbon inwhole il and heavy faction of red ils usng a
|aboratory incubation experiment. The il sanples used in the tes were collected in March 2003 from a long-termfield experi-
ment a Yingtan Sate Key Agro- Ecological BExperimenta Sations in China and incubated aerobicdly a 30  in the dark for 180
days. Organic C ocontents and gable C isotope ratios of the whole il and its heavy fraction were determined with an €ementd
andyzer and an i otope ratio mass gectrometer. Results show thet the deconypostion rates of netive organic carbon in the whole
@il ranged from 8.2 x 10" *d" *t0 22.0x 10" “d" !, and in the heavy fraction from 4.0 x 10" * d" to 15.6 x 10" * d" for red
il incorporated with maize gaks. They were fager in ils incorporated with maize gaks than in ils without maize gaks,
which suggeds meize gak incorporation may obvioudy gimulate the turrover of native organic carbon. Moreover , they were
fager when the meize gak gpplication rate was 10 % than when it was 5 %, indicating thet decorrposgtion rate was rated to
anount o fresh organic carbon supplied by maize ga ks incorporated into the il . The find ngswill serve as afoundation for fur-
ther sudies to invedigate turnover of SOC fractions using the natural **C abundance method.

Key words &*C; Red il ; Organic carbon; Decorrposition rate



