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Abstract; Photosynthesis by terrestrial vegetation is the driving force for carbon (C) cycling between the Earth and the

atmosphere. Information on the input and distribution of photosynthesized C in plant-soil systems is essential for
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understanding their nutrient and C dynamics. Stable isotope and labeling technology is one of the most effective methods to
trace the C cycle processes in terrestrial ecosystems. In the present study, the "C-CO, pulsing labeling method in
combination with indoor incubation and the element analyzer-stable isotope analysis ( Flash HT-IRMS) system were utilized
to analyze the 6 " C values of rice plants and soil. The distribution of photosynthetic C in different sections of the rice was
compared and the photosynthetic C that was transferred to the soil C pool quantified. The results showed that the dry matter
of the rice increased with growth stages, but the root-shoot ratio declined from approximately 0.4 at its highest during.the
tillering stage to approximately 0.2 at its lowest during the heading stage. The 8 “C values of the rice shoot and root were
between —25.52%0— —28.33%0, which demonstrated an obvious fractionation pattern among different sections of the rice
plant, and followed an order of stem (grain) > leaf > root. This fractionation pattern indicated that the distribution of
photosynthetic C changes with progress of the rice growth stages. During early growth stages, the proportion, of photosynthetic
C distribution in the root and soil was high, implying a high C sink ability of the root-soil system; howeyer; it decreased
along with the growth stages of the rice, even though the total photosynthetic C accumulation in-the root-soil system
increased. As the results showed, during the tillering stage, nearly 30% of photosynthetic C was distributed to the
underground parts of the plant for root formation and approximately 10% of this portion entered the, soil organic C pool via
root exudates. During the maturity stages, however, more photosynthetic C was distributed to the grain and the portion
allocated to the soil decreased with growth of the rice. The present study provides scientific/basis for better understanding the
C cycle processes in paddy ecosystems. However, further study on the distribution of rice assimilated C in plant and soil
systems, and the quantitative relationships of several C transformation steps such as input, transformation, protection, and
stabilization in different ecosystems is required. The component and structure of new C input into the soil by rhizosphere
deposition in C assimilation and its relationship with oxidation and minéralized stability should also be elucidated in the

future.

Key Words: carbon isotope; terrestrial ecosystem carbon cycle; " C-CO, pulsing labeling; rice ( Oryza sativa L.) ; stable

isotope mass spectrometer (IRMS)
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Fig.1 The rice biomass of above ground and below ground during different growth stages
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Table 1 Carbon isotopic value measurement for unlabeled plant samples

P i SrBE P Bt WM JAIH
Sample /8. €., ppp %o The tillering stage The jointing stage The heading stage The flowering stage The maturity stage
I F Leave -27.75£0.27 a -28.02£0.22 a -27.83%0.20 a -27.68+0.16 b -27.82+0.24 b
25T Stem -25.52+0.31 b -25.83+0.15 b -25.71£0.21 ¢ -25.92+0.18 ¢ -26.01+0.33 ¢
TR Grain — — -26.35+0.20 b -26.15+0.12 ¢ -26.41+0.22 ¢
HRZ Root system -27.83+0.30 a -28.33+0.41 a -28.22+0.27 a -28.30+0.32 a -28.31+0.26 a

BB R FRERIR 5% 19 035 25 5

PRI G 2 TP Co, I K T2 COo, , R Co,#E AP B B3 BGE FLF 2 CO, , 1M
H R AR AR SR 1, 5 @R 1L A L ( Rubisco ) Y255 RE T, R LK FE A B K AL A5 P 1
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Table 2 The contribution of *C in shoots, roots and soil organic carbon pools in rice-soil systems

HEHW Be-zknk BC-R%R B C-+ 57 MLk
Growth stages 13 C-shoots/ (mg/ %) 13 C-root system/ ( mg/ 73 BC-S0C/ (mg/ %)
JYBEW] The tillering stage 16.59 + 2.77 a 3.814 0.65.a 2.56 + 0.12 a
P15 The jointing stage 64.44 + 5.96 b 5.57« 1.73 b 2.79 + 0.14 a
A The heading stage 94.39 + 3.02 ¢ 7.20 + 0.88 ¢ 3.61 +0.17 b
P46 The flowering stage 111.64 + 4.71 d 11.10+ 1.30 d 5.03 £ 0.11 ¢
Y The maturity stage 112.57 = 8.64 d 23.70 + 1.16d 5.11 +0.28 ¢
RIS CO A BRAEARE- L HERGEH OGRS 150 D o B L

925 ST (PR 2) , G o R 4 250 7 (b e Ky L

720819 JFHEEA B BTN, B ek ) =W 55 B =

RRAEIFRRETE 81% 247 s KR COL Bt TR R & ]

B 5 B8 10%—18%, T 88 08 & B0 5 £

3.8%—10% , FLFI# o pIBEZOREA: B s>, = 50 I

ORI Lu 5517 (KRS A B 1T PR 1.2 1) 22 8500 [l C A %

BEAEH 13043, /N (TR AL € L B B F 45 3R — 0 &

B0 KRR B S5RGBT, 1 W A

A B Growing stages

J2 T KRR AS TRV A: T80 0 2 R R 19 AR RTI K
REAR R 1) R Fe iz 2 Wk, e AT PR Rg 2
BEWT I 3090006 B T MR 2 el O3 73 i i AR 2 70
WA HIEN - ST AR T (10% ), 1A 3] 1l 228309 00 1) Ao
oy BEEE 2 | 1T EDG A BRAE L3P S E LU R A B 5 TR 3. Werth 51 g 1 AE K R AR KT
S BRI AR R S b I F B, G B B e AR 2R K S5 i 20 T L B A 7 A 5 R R (H AR R A
Wi,

2 FAREBHKB C-RABREEY-TBRFEFHHE
Fig.2 The allocation of photosynthesized *C into the rice plant-

soil system during different growth stages
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