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ABSTRACT

Using the Eddy Covariance technique, we analyzed seasonal variation in net ecosystem CO, ex-
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change (NEE) and investigated the effects of environmental factors and aboveground biomass of

rice on the CO, fluxes in a rice-barley double cropping paddy field of Gimje, Korea. Quality

control and gap-filling were conducted before this investigation of the effects. The results have

been showed that NEE, gross primary production (GPP), and ecosystem respiration (Re) during the

rice growing period were —215.6, 763.9, and 548.3 g C m>, respectively. Relation between NEE

and net radiation (Rn) could be described by a quadratic equation, and about 65 % of variation in

NEE was explained by changes in Rn. On the other hand, an exponential function relating Re to

soil temperature accounted for approximately 43 % of variation in Re under the flooded condition

of paddy field. Aboveground biomass showed significant linear relationships with NEE (+*=0.93),

GPP ("=0.96), and Re (’=0.95), respectively.
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Table 1. Field management of the study site in
2012

Event Date or period
Flooding 9 June
Plowing 10 June

Basal fertilization 16 June
Transplanting 21 June

Mid-summer drainage 21 July~15 August

Heading 18 August

Supplemental fertilization 19 August

Flooding 16 August~ 14 September

Pre-harvest drainage 15 September

Harvest 20 October
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Table 2. Classification of growth stage of rice in
2012

Stage Period

Pre-transplanting (1) 9 June~20 June

Rooting (1) 21 June~28 June

Tillering (1) 29 June~25 July

Elongation (IV) 26 July~18 August

Ripening (V) 19 August~20 Octocber
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Fig. 1. Seasonal variations of rice biomass in
the 2012 growing season: (a) number of tillers
and height, (b) leaf area index, and (c) carbon
contents of each tissues. Flooding conditions of
the rice paddy field are represented by the
horizontal bar at the top of (a): shaded for
flooding and unshaded for unflooding.
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Fig. 2. Seasonal variations in: (a) air tempe-
rature, (b) net radiation and vapor pressure de-
ficit, (c) soil moisture and precipitation at the
Gimje paddy flux site during the growing period
in 2012. Flooding conditions of the rice paddy
field are represented by the horizontal bar at the
top of (a): shaded for flooding and unshaded for
unflooding.
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Fig. 3. Seasonal variations in daily gross pri-
mary production (GPP), ecosystem respiration (Re),
and net ecosystem exchange (NEE) in the 2012
growing season. Flooding conditions of the rice
paddy field are represented by the horizontal bar
at the top: shaded for flooding and unshaded for

unflooding.
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Table 3. Net ecosystem exchange (NEE), gross primary production (GPP), and ecosystem respiration
(Re) for five stages during the 2012 rice cultivation period

NEE GPP Re
Stage Averaged Cumulated Averaged Cumulated Averaged Cumulated
ECm?d)|[(ECm?) [ECm’d)| (gCm?) |gCm’d)| (gCm?)
Pre-transplanting( I ) 1.120.4 133 1.8£0.4 214 2.940.0 34.7
Rooting( 1) 0.3+0.2 25 3.2+0.2 252 3.540.1 27.6
Tillering(1I ) -1.7+0.4 —46.5 6.0+0.5 162.3 4.340.1 115.8
Elongation(1V) -4.7+0.4 -113.2 9.7+0.4 233.5 5.0+£0.2 120.3
Ripening(V) -1.1+0.4 -71.7 5.140.4 3213 3.940.1 249.9
Total(I ~ V) -1.9+0.3 —228.9 6.1+0.3 742.5 4.2+40.7 513.6
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Fig. 4. Relationship between gross primary production (GPP) and net radiation (R,) in the 2012 rice
growing season: ( I ) Pre-transplant, (I ) Rooting, (Il) Tillering, (IV) Elongation, and (V) Ripening.
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Fig. 5. Relationship between net ecological exchange of CO, (NEE) and net radiation (R,) in the 2012
rice growing season: ( I) Pre-transplant, (I ) Rooting, (II) Tillering, (IV) Elongation, and (V) Ri-

pening.
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