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Abstract: Based on the characteristics that plants can take advantage of carbonic anhydrase enzyme to catalyze the bi—
carbonate ions into carbon dioxide and water which can serve as substrates for photosynthesis two sodium bicarbonate
whose 8" C,yy value differences were greater than 10%o were used as the carbon isotope labeling and to bidirectional wa—
ter culture Orychophragmus violaceus and Brassica juncea lasted for 24 h in this study respectively. The daily mean sta—
ble carbon isotope compositions in two different times and environments were investigated and analyzed according to iso—
tope ratio mass spectrometry (IRMS) technique. In particular Environment 1 represented adding some sodium bicarbon—
ate to solutions to get different concentrations of bicarbonate solution and Environment 2 represented adding some poly—
ethylene glycol to solutions to get different concentrations of PEG solutions. These results showed that 3., values in the

Environment 1 were related to the concentrations of added exogenous sodium bicarbonate to solution but these in the En—
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vironment 2 had no significant correlation with PEG concentration in the treatment solution these results in this study

suggested that the daily mean stable carbon isotope composition of atmospheric carbon dioxide had no relationship with

the cultured plant species but was related to the concentration of exogenous bicarbonate ion added to the culture solution

and growth rate of the two plants. The data obtained with good reproducibility and reliability accurately determined the

stable carbon isotope composition of atmospheric carbon dioxide in test environments. This study confirmed that the

method was a very powerful tool for monitoring the carbon isotope composition and sources of atmospheric carbon dioxide

in different times and places for further.
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Table 1  Conditions for culturing the two tested plants $ 8, = (5, +
a Ca — a
A - -
. Test Processing Treatment €O, (air) ~HCO3(, 3 )
Material . .
environment time type 8 Ca °
Environment 1~ June 7th 2013 NaHCO,
Orychophragmus . Polyethylene
violaceus Environment 2 June 24th 2013 alycol 6000 (Mook et al. 1974 ;Marion et al. 1981) .
. Environment 1 June 7th 2013 NaHCO,
Brassica Polvethl
uncea N olyethylene
J Environment 2 June 24th 2013 elycol 6000

: 6000 10 mmol + L* .
Note: 10 mmol * L sodium bicarbonate were added to the nutrient solution of poly—

ethylene glycol 6000 and used as the carbon isotope tracers.
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8Cz1 °
2 1 8Cal 3
Table 2 Value of 3., in Environment 1
Ciaticos S 3c 3, 5, ( 3. C02
S . .11y PDB PDB  PDB PDB B PDB .
toel Gl * L) iy () () () (%)
5 -1.53 28.87 6.69 47.57 0.40 9.00
Orychophragmus 10 41.53 28.87 4.70 21.05 0.60 -8.32 COz o
violaceus 15 4.53 28.87 2.25 22.40 0.74 3.17 dc.
5 4.53 28.87 H0.04 48.01 0.29 2.4 6000
10 4.53 28.87 6.93 20.68 0.50 -1.29
Brassica juncea °
15 4.53 28.87 2.99 22.22 0.70 -5.35
NaHCO,
23u B 8 9, 24 h
s°C 8Ca\
Note: 8, 8o 8, 8, are the 3°C value of two kinds of exogenous sodium bicarbon— (
ate and the corresponding culture solution after 24 h  respectively. The same below.
2.2 2
Bca ). 20 ml.
3 6000
(PEG 6000) (1% 2% 4% w/v)
C02 8(1 a
24 h
BCH o 3
PEG dc.
PEG
f NaHCO
' . Co,
o PEG
(Xing et al. Chen SP( ) Bai YF( ) Han XG( ). 2002.
2012) . 1 Applications of stable carbon isotope techniques to ecological re—
/ search ( ) J.
° B Chin J Plant Ecol ( ) 26(5): 549 -560
S, PEG Deuser WE Degens ET. 1967. Carbon isotope fractionation in the
(43. 63%0 ~-5. 43%0) system CO, (gas)-CO, (aqueous)-HCO, ~ (aqueous) J . Na—
14. 62%0 PEG ture 215(5 105) : 1 033 —1' 935 . ‘
Huang Y ( ). 2006. Emissions of greenhouse gases in china
° and its reduction strategy (
3 2 s ) J . Quatern Sci( ) 26(5):722-732
Table 3 Val (5. in E .Ca 2 Hoagland DR Arnon DI. 1950. The water-eulture method for grow—
ane e 01 Oc, In BAviTonmen ing plants without soil J . Calif Agric Exp Stn Circ 347: 1 -32
Cre da ¥ § 3, Sca Karim A Dubois K Veizer J. 2011. Carbon and oxygen dynamics
Material wiv) PDB PDB PDB PDB f; PDB in the Laurentian Great Lakes: Implications for the CO, flux from
(%) (%) (%) (%) (%0) (%) . .
terrestrial aquatic systems to the atmosphere J . Chem Geol 281
1 -4.53 28.87 42.04 49.38 0.27 -4.80 (1-2): 133 -141
Oryd?";’hmgm”"‘ 2 .53 28.87 -1.48 48.21 0.25 -3.63 Li KR( ). 2002. Land use change Net Emissions of Green—
viotacens 4 4.53 28.87 41.28 20.85 0.35 -5.43 house gases and the carbon cycling in terrestrial ecosystems (
1 -4.53 28.87 41.84 49.28 0.27 -4.69 ) M.
2 1.53 28.87 43.45 47.81 0.16 44.61 Beijing( ) : China Meterological Press( ):25-45
Brassica juncea
4 1.53 28.87 41.70 49.34 0.28 14.54 ( 172 Continue on page 172)

10 mmol * L

Note: 10 mmol * L sodium bicarbonate were added to every culture solution respectively.
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