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ARG BHUMFFEK AR B A G B i A AR (SOC) S I 431y, 45 R 2B, bRic A ad 80 d J& , 7K Hly L3 1l T 38
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T, £HEYC-SOC 51 C/KRERR 1 L FRILFEIN 5. 09% ~6. 62% X UL R B A [ LR HDE A 7= 58 R R, (AR BR TR R AR
fol. TSFEFT A LB (DOC) AR YRRk (MBC) F1 SOC I BEHT R I3 6. 72% ~14.64% | 1.70% ~7.67% F10.73% ~
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Quantifying Rice ( Oryza sativa L. ) Photo-assimilated Carbon Input into Soil

Organic Carbon Pools Following Continuous '“C Labeling

NIE San-an'?, ZHOU Ping', GE Ti-da', TONG Cheng-li', XIAO He-ai', WU Jin-shui', ZHANG Yang-zhu’

(1. Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2. College of Resource and Environment, Hunan Agricultural University, Changsha 410128,
China)

Abstract: The microcosm experiment was carried out to quantify the input and distribution of photo-assimilated C into soil C pools by
using a "“C continuous labeling technique. Destructive samplings of rice ( Oryza sativa) were conducted after labeling for 80 days. The
allocation of "“C-labeled photosynthates in plants and soil C pools such as dissolved organic C (DOC) and microbial biomass C (MBC)
in rice-planted soil were examined over the “C labeling span. The amounts of rice shoot and root biomass C was ranged from 1. 86 to
5.60 g-pot™', 0.46 t0 0. 78 g-pot "' in different tested paddy soils after labeling for 80 days, respectively. The amount of “C in the
soil organic C ("C-SOC) was also dependent on the soils, ranged from 114. 3 to 348.2 mg-kg ™', accounting for 5. 09% to 6. 62% of
the rice biomass "“C, respectively. The amounts of "“C in the dissolved organic C (“C-DOC) and in the microbial biomass C ( "“C-
MBC) , as proportions of “C-SOC, were 2. 21% -3. 54% and 9. 72% -17. 92% , respectively. The “C-DOC, “C-MBC, and “C-SOC as
proportions of total DOC, MBC, and SOC, respectively, were 6. 72% -14. 64% , 1. 70%-7. 67% , and 0. 73% -1. 99% , respectively.
Moreover, the distribution and transformation of root-derived C had a greater influence on the dynamics of DOC and MBC than on the
dynamics of SOC. Further studies are required to ascertain the functional significance of soil microorganisms (such as C-sequestering
bacteria and photosynthetic bacteria) in the paddy system.

Key words:rice ( Oryza sativa) ; photo-assimilated carbon; rhizodeposition; soil organic carbon; “C continuous labeling
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A IR ARAR Y 53 TC e Ak B HL T b T B AR, DAID)
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1 R

1.1 A4 3 kb 2

TR 2 O AT HL X 4 Fl gL 80 7K A - BRVE 2
(0 ~20 em) 38, 7 52k A w4 K VD 17 AR
(P1) KETT(P2) T2 B (P3) AIEKVE (P4)4 A4
11X (29°10" ~29°18'N-111°28" ~ 111°35'E). iZith
X Ji B8 NP R LR Y S, A 2R 16, 8°C
FEK &1 400 mm. HIEHHEE NS cm ISR L
BiRAE. 12 1S5 % )5 1 HIRAE I 1 kg =N AL
T, 435 0. 25 mm F10. 149 mm 7, JH T & + 35
FARFACPERT. SHUL ke Hrfef 8T 4°CokEEH
TIN5 AT M A HLBR (DOC) Fi i A W A W bk
(MBC). Fl 4 £HE 5 Humtifs NaH, PO, F1 KCI R4
WA N P K 553512 20, 20 #1180 mg-kg ™',
SR JE FHZETRK RS 3 /K & 22 0 A H TR Rk 6, 8 1
BERS) T PVC @bk A E R TR T
1,00 kg 19 -4 X5 G2 H PVC A RMES 1Y
15 20 em, HAZ 10 em MRIFEIE 206k, i 1+ e A
FRALPERT L 1.

F1 il T EEAREUER
Table 1 ~ Characteristics of the paddy soil used in this study

T R - e B : PH &S F A i QR ER T [BGR/ERTA
P P (C:N) pH (CEC)i (DOC)ﬁ (MBCZ
g8 gk /cmol -kg ! /mg-kg ! /mg-kg !
Pl M+ 14.6 1.6 9.4 5.21 6.2 30. 8 1229.5
P2 W Fi 22.7 2.0 11.2 5.98 10.6 21.2 865. 4
P3 L 16.3 1.7 9.4 5.14 12.2 28.5 878.9
P4 W 15.6 1.6 9.5 4.74 7.2 20. 6 638.0

1) 35 pH W5 MR ALK K L 251
1.2 KR K C-Co, ESRME

RIS E LR 4 BKAE L2 AR RS Y 4 A4~
ACFE PL P2 P3 FI P4 BRAAEERE S 5 K. IESARIC
DORARTEARY A K SR A BN 2 R A A
BN TERR AR IS TSR P T AN R Bl
TR AR LRI T Bk () 067 2R 19 20 BOACR T HE S
G A RIS, 15 2 B e T 5. Rk, A
TR T CIE LSRRI, $E 3725 B M A5 %

BROS 1S R SE T vk, R FHRK A L b o — 3R 2%
LRI 169. F f7E HI )35 5% 20 d J5 , BRI 3 —
HRIE MO TREHR RS BB AR 2 PVC Zskr,
W3 Bk ERTE 0. 16 g RIEHHER ZRC
Fricfa b7 % R G bRic 85 55, Anic i 5 1 iR e 1)
M 2009- 06- 19 ~2009- 09- 07 , 23+ 80 d, it BE At
K FE AR R HE RS, 7EAE B R SR .
FERENHK31C £1C, 1 | 24C = 1°C, FHKE
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B 33 %

HE12 h( M\ 08:00 ~20:00) , FHXFIZSE 80% ~90% ,
JEIAGRJE 500 mmol - (m®-s) =" PAR. Aricid fEH, &
KU 78 L 8 F 7K LR R KRS £ KR, C-
CO, i@ if "C-NaHCO, (1 mol-L7', 16.5 x 10°
Bq-mL™") Fl HCl (1 mol-L~") 2 [ 77 4=, “C-
NaCO, Il HCI ¥ 78 59 in A2 AU A U SO 35 4 4
ARG E . TEARIE IR 1Y 0 ~ 42 d, B J5 10 38 3%
FEH A 300 mL 1 mol-L~"f4"“C-NaHCO, &, M
it 43 ~80 d, I AN, & 4 d JilAMC-NaHCO,
FEUWE 400 mL, DL E 45 By Bed [m] B in ACHH B AR R 1)
1 mol-L~" HCI ¥ . 38 i 2 il i A 2 A5 10 48
CO, W PELEFFAE 270 ~350 wmol - L~

1.3 W RMsrHrrik

RIGLE AT, it N B ek - 3 p B SE SR AR,
FEMR A KRB MR F AR 355 05, Je A kK
Pk FEH10.5 mol- L' CaCl, (pH 6.2) %434 1 min, %
Ja R BT K bk, DAL BRI AR bR 2R 10T 19 °C L S&
JG7E 105°C AH 30 min, 7F 30°C ML+ ZEfH .

-5 A LBk R4 AR Bk A T R 4 A
(VARIO MAX C/N, fE ) W@ (FTHeik). 11
DOC 7 & Pl 2 BESCHR [ 14 ] /97545, BRI 10. 00
g BrlE E A, FE 14K LA 0.5 mol- L™
K,SO, ¥, #x %% (300 r-min~") $2H 30 min, $EHX
WA LR iR A B 3915311 ( Phoenix 8000 )
M7E. T35 MBC 75 & 5% H 5 25 48 -k F 3l 20 B 12
W5 RRER 4 03 F e - RE A — 1 116 25.00 ¢
(HET3E) Hrp 2 3 421 0.5 mol-L™" K,S0,, #ik
(300 remin ") $2HL 30 min. 75 2 7EEAS TR
WHISETEEZE (24 h) , S22 09 TR BR L 505 )5 7 B
FEHC. B 10. 00 mL $2HUK 5 10. 00 mL 2% 7~ R
IR IS LA F 31 73 #7143 ( Phoenix 8000 ) 1l 5 4 H i)
A B, LAFEZE 1A 5K B ZE - FE R IR A Bk 1Y
AT US40 RAL K (2.22) 1155 148 MBC % =.
PRIBUBL C R S 1 5 SR FH YA 4R TR R 4 ( 1S- 6500,
Beckman ) 5. BX 1. 00 mL WIS N A 9. 00 mL [A
FR(RIA,EE) RS, #E 1 d, 311405 min. 14
FC-DOC  MC-MBC HHE AR T .

“C-DOC (mg - kg™) = [(C,, - C,) %
(80 + W) 1/[ W, x (SA).]
“C-MBC (mg - kg™) = {[(C,. - Cp) X
(80 + W) 1/[ W, x (SA) J1/K,
K, €, M C ARRME A Z A BB min AR &
(DPM) I{E; (SA), F/RriCIIEY Y DPM R B
W, R PRI R S T W, FR g
T AERE R A SR 80 S K, SO AR K ML R
¥, HUE 0. 45.
3 S WL C O R B SR FH SCHR [ 16 ]
A e, HAREAE FREXS. 00 g 3 0. 149 mm ffi
A TSRS, 7E % P A5 R A 20 mL 0. 2
mol - L ™' B 4K FRAIVA R AN 30 mL WA IR + Me iR IR
B (51, B 1 R AR, 78 165°C T AL 8
min, #8538 AR REH AL 10 min; It R
A CO, SR BEan FNZE vpIfi T 5 4lifb )5, FH 40 mL
0. 4 mol - L™ Z AL AN R . TR A VR CHIC P
J& SR A TN FRAY ( LS- 6500, Beckman ) 1l 5. BY 1
mL WA 9 mL INFRWE (RIA, SEE) RS, #i
B 1 d, 05 min. REEHYC-SOC HE AT .
“C-S0C (mg - kg™) = [(C, - C,) x
(40.00/1.00) ]/[W. x (SA)_]
K, C, i Cy AR R 2 RGBS B AR R
(DPM) F9{E; (SA)_ R/RRiCIKYI ) DPM ¥ ¥ ;
40 HAAALBRRL 18 1 mL SRS
W, Fe R PRI R ST
B B SE 1T 5981 % F Microsoft Excel 2003
1 SPSS 13.0. A [A] 4b B 22 5 & 2 ¥E FH One-way
ANOVA (IR R 5 22 504 ) e g, 2 & I BCR
Duncan .

2 HFREHMW

2.1 JKAFHL AR A R i

AN AT K FER R 30 AR R B
S DLER 20 AR ISR R K R AE AR b | 7 2R
TR I P3 > P2 > P4 > Pl i H & 2R Bk
BRI NP3 > Pl > P2 > P4, X 0] fE 54 6] - 521y

F2 MC-CO,ELARE80 d )T, AR LIEL MG TAREM L3 THRVAMHZHE /¢ -pot ™!

Table 2 Rice shoots and roots carbon content in different paddy soils after 80-d "*C-CO, continuous labeling/g - pot ~

1

a3 FE bR ARG BB A o B SR AR B i AR HR MR L
P1 2.46 +0.41c 1.86 +0.23¢ 0. 60 0. 26b 0.13a
P2 5.86 +0.46a 5.29x1.72a 0.57 +0.09b 0.11a
P3 6.38 +0.23a 5.60 0. 88a 0.78 +0.26a 0.12a
P4 3.96 +0.29b 3.50 +0.73b 0.46 +0. 15¢ 0.11a

1) R AR 7 RERR 7R b B i) 22 S8 B 37K (P <0. 05)
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KR A AT R IIRRA G, SR, 4 Fh 118 5%
T, HARGE 22 R B

2.2 MCHEIETAYAIED (MC-SOC) K KA
G FR

FRAE A a8 v E AR PR TR R 34t
B LR 3 v 5 ) A PR KA i
b ARE AR FRick 5 80 d I, P K AF
() F3EHC-S0C S LR 1. kR4 K 80 d )5, 1
“C-SOC S HTEFIN 114.3 ~348.2 mg-kg ™', &AMk
FEFIRBEFEKFE(P<0.05), R 5 T 3K
BT R A —F e B P3 > P2 > P4 > Pl
(B FER2). F34h, Ao 2R B 7K RS« B
("c-soC) T SRS Hih EH AR E R
FIEMIER (R =0.9497 " | n=4).

RS, KR 8 1o AR B DURE HTKE e A ik TR
Tt Ak 3R B I RCR £ 3EC-soc 5'C-
IKFER 0 LE R R R . AR 34 H Rl
Bl M 5.09% ~6.62% (1 1) B P2 4b, Hifth 3 >4k
BEAAR BRUTRRCR B, ol 6% 2247, X Ul R

v 1
300 t b
- T
»
- C
g T
S 200
o
DT}
@] d
= T
100 |
0 : . .
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8
a a
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T T T
6 b
=
= T
#
=
B 4r
)
=
;&
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2 L
0 1 1 1
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