Chinese

Journal of Ecology 2014 33(7):1722 - 1728

DOI:10.13292/j.1000-4890.20140422.035

100875 ;

CO,

k

( / ) 100875; *

} 100875)
(6—9 )cCo,
Co, . :CO,
co,
~1.426 mg e m ™ *s7'; 4

CO, > > > o Michae—

lis-Menten CO,
o : Co,
; 0.00098 ~0.0022 mg * wmol "'«
co, ; ; ;
Q948 A 1000 -4890(2014)7 -1722 - 07

Variation of CO, flux and its response to environmental factors in a maize agroecosystem
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Abstract: CO, flux was measured continuously in a maize agroecosystem in Zhangye irrigation
area during the growing season (June to September) using the eddy covariance technique to study
the variation of CO, flux and its response to key environmental factors. The results showed that
there was a distinct diurnal variation of CO, flux with CO, absorption in the daytime and emis—
sion at night. The maximum CO, absorption occurred at filling stage and with a maximum value of
—1.426 mg * m > * s~'. Maize agroecosystem is characterized by carbon absorption during the
growing season and the ability to absorb CO, is significantly different at different growth stages
which was ordered as filling stage > jointing stage > maturity stage > seedling stage. We also
used the Michaelis-Menten equation and exponential curve fitting method to analyze the impact of
photosynthetically active radiation (PAR) on daytime CO, flux and the impact of temperature on
the ecosystem respiration at night. The results showed that CO, absorbing intensity increased with
PAR. PAR was the dominant factor to control photosynthesis under low solar radiation and the
carbon assimilation rate increased slowly under high solar radiation. The light quantum efficiency
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of maize ranged between 0. 00098 and 0. 0022 mg * wmol ~' during the observing period. The
nighttime ecosystem respiration exponentially increased with temperature and the dominant factor
varied with growth stage. Soil temperature was the dominant factor of nighttime ecosystem respira—
tion at the seedling stage while air temperature was the dominant factor at the other growth sta—

ges.

Key words: CO, flux; temperature; PAR; maize agroecosystem.

C0,.CH,

(Canadell et al. 2007;Le et al. 2009)

(1IpPCC
2007) -
( Schimel et al. 2001;

2002 ; Baldocchi 2003) .

( Berbigier et al. 2001; 2003 ; Hutchin—
son et al. 2007) .

(Carrara et al. 2004;

Wang et al. 2004; Lei & Yang 2010;
2012) »

2012
1
1.1

6 C 7 1
114.9 mm 70% 6—9
169 d.
(100. 37225°E 38.85557°N)

«

” (Heihe Wa-
tershed Allied Telemetry Experiment Research: the
Multi-Scale Observation Experiment on Evapotranspira—

tion over Heterogeneous Land Surfaces HiWATER-

MUSOEXE) (Liu et al. 2011; 2012; Li et
al. 2013) o 200 hm’
985
50.8 c¢m 43.3 cm 22
cm
450 kg N o
1.2
(2012 6 10 —9 15 )
0 40 m 2
(OPEC) 34
4.5 mo
(CSAT3 Campbell Scientific USA) C0,/H,0
(Li7500A Li-Cor Inc. USA)
10 Hz 30 min
10 Hz o
CO,/H,0
17 emo NN
12 m

4 cm

4.5 m o



1724 33 7
1.3 (Michaelis-Menten) (Hollinger
Edire (http: //www. geos. ed. ac. uk/ et al. 1994) (net
abs /research/micromet/EdiRe) 10 ecosystem exchange NEE)
Hz Z
( P, PAR
; WL NEE =R~ i )
( 2008) - NEE (mg*m™’ -
. s R, (mg*m™
N s™') PAR (pmol *m ™2 ¢ s ") ;P
Edire 30 min
(mgem™+s7") K,
(1) (pmol *m ™2 «s7"),
:(2) €O, :(3) «
o Zhu  (2006) (mg * pmol ') :
2003 P
ChinaFLUX “= ITm ()
-1.80~0.60 mg * m > * s Co,
10 () ?
° 2.1
u. ,(Zhu et al. 2006) 2012 co,
0.14m=*s"";(5) ( 1. co,
> 2.5 “v” 8:00 20:00
)
6%
34% 60% . co,
4 co, .
(6 10 —6 19 ). (6 20 —7 4 Co,
20 ). @ 21 —8 5 ) .
@ 6 —9 15 ) 12:00 12:00
- 4 ~0.516 mg *m s 12:00
68% - i
54% 51%  62% -
0.6
T,
.E'
E -0.6
]
R, =ae" () Eoaf
a-b R.. °
(mgem?>es) T c). e
Co, 1

Fig.1 Average diurnal variation of carbon flux in different

growth stages
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Fig.5 Light response curves of CO, flux in different stages during maize growing season
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