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Kis
NESEE 1000 ~ 50000ppm
HFBE (10) [6'%0: 0.038 %0/300s; &'70O : 0.038%0/300s
12000ppm 5D : 0.1 %e/100s; 'TOZ% : 0.015 %0/3600s
TSk
5'80: 0.025%0; 8'70: 0.025%0;
wE (10)
5D: 0.100%0; 'VOZS:: 0.015%0
. 5180: 99%; 3'70: 99%;
eI
5D: 98.5%: "OZR%: 99%
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Wavelength, um

6.7394528 6.7385445 6.7376364 6.7367286
» 100% 7J<;/—:\, @ 15Torr 2:40e+0 hitran, T = 320K, P = 0.009 atm, L = 1700cm
220e+01 H,°0 \ H20 HITEMP: x= 0.9
s N . N 2.00e+0 -
> B&EBIKIK2,000ppm , RE0.2% 123N - :
é 1.60e+0 hitran, T = 320K, P = 0.005 atm, L = 1700cm
NJEEN = ST £ :x=0.
> ERAHNEBRITIZN e zO HTENP. 03
2  1.20e+0
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> SRNB2H, SRLBRRIATIT0K!] £ 1o
2 8.00e-1- : H."O 17,
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7 \ . e-1 4 s
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> EBMELO, 10, H/D ZMEME 0.006+0 N A 24

1483.8 1483.9 1484 1484.1 1484.2 1484.3 1484 .4 1484.5
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Flexas et al., 2007, PCE

Isotopic methods are the most robust,
particularly when gm is large, Pons 2009

Online isotope spectrometer papers

Mesophyll cell
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A=a+(b-a)5

a

a Diffusion (4.4 %o)
b Carboxylation (29%o)

ANRAY7K T F FRLER:

c,(1{c/C
WUE, = A a (1{C/Cd)
O< 1.6

A: net photosynthesis
g.: stomatal conductance

Stoma

C; plant

Vascular
tissue

Bundle
sheath
cell

Mesophyll
cell
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The Development of C4 Rice: Current Progress and Future
Challenges
Susanne von Caemmerer et al.
Science 336, 1671 (2012);
AVAAAS DOI: 10.1126/science.1220177

- AREEERARBSEAEEMS

Plant Physiology®

& Stable Carbon Isotope Discrimination Is under Genetic Control in the C ) Species Maize
with Several Genomic Regions Influencing Trait Expression

Sebastian Gresset, Peter Westermeier, Svenja Rademacher, Milena Quzunova, Thomas Presterl, Peter Westhoff, Chris-Carolin Schin

- Aoy BENENESEEC,KRE D DHTRIER

Available online at www.sciencedirect.com Current Opinion in

ScienceDirect Plant Blology

Carbon isotopes and water use efficiency in C,; plants
Patrick Z Ellsworth and Asaph B Cousins @uwsmrk
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Surrounding air

CM, 6M
2CO, 2CO,
13CO, 13CO,
Inlet: Outlet:
um, Cm, 6 Leaf Chamber uout: Cout: 6out

B Uin Cin — Uout Cout

leaf area
_ g(gout — 8in) - C.,.
1+ 8Out _g(gout _Sin) Cin _Cout

(Evans et al. 1986 Aust J Plant Physiol)
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EHRNE:
1) CO,: CEfIZ
2) CO,: C+0 EfI=x

3) H,0: D, 170, 180 Efr %

4) Coz CH4= X C |§Mﬁ%
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13321 CO2 CHARNRIEDHTX
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FEERGRCO2ZIR(NEE) RYHBE E R SR ES R T ERER

TH. ERARCHINFRERENHT, AEERHITHENAETZEEDT,

{(EENEERITEMESEARREME, RIESFSFRIRIEELIENEEE
Moy, XAJREHRERE, EUUEESREME CREMYSEE
HYSTHR.

The isotopic signature of CO,—that is, the CO, isotope ratios with
respect to 13CO,—can serve as a tracer because photosynthetic
uptake discriminates against the heavier isotope. Isotope mass
balances may be determined by measurements of 3CO, iso-

fluxes.

Ecological Studies 229

Thomas Foken Editor

Energy and
Matter Fluxes of

a Spruce Forest
JONNEN

@ Springer

Isotope Fluxes



AMBA i3211e FiECO, FUEIDHENERS 2 BRUECO

i3211e CO,BEMERDITYLAPppbVRAYRTES REENECO, FRIREIFRLILRN/ZRICO,(12C+13CHKRE. i3211e CO,
EEDITYATUERZ/NE<0.1ml, REFFHEERFRAHE 1 OHZREN S ERURBENEFE.

a) OBCHEE< 0.08 %o @5min, <0.7%0@0.1s
b) EE—ERRENBERURESNE

) TEETRIUFHHBERR

d) FIEEZSR=4EERAXIRY

(Combining meteorology, eddy fluxes, isotope measurements, and modeling to understand environmental controls of carbon isotope

discrimination at the canopy scale )

(Feasibility of 13CO2 eddy covariance flux measurements using a pulsed quantum cascade laser absorption spectrometer )
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ERTHITARMFCO, CHAIEENS T, WHFERARRGENL. #A. K7, SBERTHTKEEMMNAEESRSR
FYCO, CH, EINTHE,

a) IRBERIFFESNSIRUESRA
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) HEXMEZRIATLE, EERITTNELERNAIEE
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25 (NH;) B—MESRIGEESE, ERENARIEFSHIAETELENERE AT, RENARER, f5%E
TR SER S S (STEHEPM2.5) R EF I EEEE(FA. MIRICO ORION™FEEZANH; S Z2EBRYSCRTUE

NHHSHTE, BEERIEFMEHIMNEEISENFAIFER(FA. ER3D=4BENENeATEEENR.

a) HMERIFFRENSAENERA
b) BEESHIAEFRMETERE. ELUE ’
<) HEEGRTALE, EERTNEERNAIEE
d) KEFRRINEBETE, BIRIRMBIME

e) BE, IEMEUETSEN
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ProCeas® CO, CH, N,O NH; H, 055 r{¥ §3 ERLECO

W Z ®

ProCeas® S{F DTN E— AT ETERILLINEDEIOEN, FIRETRILIINECER IR (OFCEAS) RIMGEERRME.
Pt ERERREN (TEEEAER) | RATAERERESIN (LPS) , THRIRMSER", FEERNSH
PR, A%, MARZBRENEZRSRNZES (CH,, CO, CO,, H,, H,O, HCl, HCN, HF, N,O, NH;, O,) |
FEERNSIEDTTY, TNRATEESR. BSEN. KRS, SNSRI SIS S TUIRISIRRR D 2.

a) FHENES: FRXEMREPERZTRN10E, LEXEEZHER, ESl
EEE,

b) MEHFE: SHELPSRNEVHREERS

c) SHNEMEZ: oy BUES12MSIK

d) REEF: BatREEE, TEE

e) EERLAME: THERI, THRNE5-2004ERA,; FIRFHARE.

Brenckmann V, Ventrillard I, Romanini D, et al. High inhaled oxygen concentration quadruples exhaled CO in healthy volunteers monitored
by a highly sensitive laser spectrometer[J]. Scientific reports, 2019, 9(1): 1-8.

Richard L, Romanini D, Ventrillard I. Nitric oxide analysis down to ppt levels by optical-feedback cavity-enhanced absorption
spectroscopy[J]. Sensors, 2018, 18(7): 1997
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5] B Kuzyakov and Gavrichkova, 2010
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1. LiuY,He NP, Xu L, Tian J, Gao Y, Zheng S, Wang Q, Wen XF, Xu XL, Yakov K. 2019. A new incubation and measurement approach to estimate the
temperature response of soil organic matter decomposition. Soil Biology & Biochemistry, 138, 107596.
2. Cao YQ, Zhang Z, Xu L, Chen Z, He NP. 2019. Temperature affects new carbon input utilization by soil microbes: Evidence based on a rapid 613C measurement

technology. Journal of Resources and Ecology, 10: 202-212.
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