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Abstract variation, the rice paddy and the bean field absorbed more
CO; in 2019 compared to 2018, while the apple orchard

BACKGROUND: To quantify carbon exchange at absorbed less.

agricultural ecosystems in South Korea, net ecosystem CONCLUSION: Our results confirmed that these

exchange (NEE) at three croplands including a rice paddy, croplands consistently acted as net sinks for CO, during the

a bean field and an apple orchard was measured on the basis growing season because an amount of CO, uptake from
of the eddy covariance technique. photosynthesis was larger than one of its emissions from
METHODS AND RESULTS: NEE of CO, during the respiration. The quantification of net CO, exchange at
growing season (June to September) averaged over the agricultural ecosystems may help to better understand the
recent two years (2018-2019) was the highest at rice (-4.49 local carbon cycle over various time scales.

g Cm™day™), followed by the bean (-3.12 g C m* day™) and
apple (-0.93 g C m™ day™). The diurnal variation of NEE Key words: Agricultural Ecosystem, Carbon Cycle, Eddy
was the highest at the rice, while the seasonal variation of it Covariance, Net Ecosystem Exchange
was the highest at the bean than others. In terms of yearly
M E
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Table 1. Description of three flux tower sites used in this study

Cultivar

(Site Name) Rice Bean

Flux Tower

Address Buryang-myeon, Gimje-Si, Juksan-myeon, Gimje-Si, Oksan-myeon, Uiseong-gun,
Republic of Korea Republic of Korea Republic of Korea
Location
35°44’ 55.30” N, 35°45" 03.80” N, 36°25" 00.60” N,
126°51" 49.94” E 126°48" 49.2” E 128°47" 56.60” E
Altitude 6 m 6 m 181 m
Geographical even and flat surface even and flat surface even and flat surface
Features
Fetch 600~900 m 150~300 m 200~300 m

Table 2. Meteorological variables observed at flux tower sites

Plant Variable Year Jun Jul. Aug. Sep. (lg/ff;r*l)
Soil Temperature 2018 21.9 24.9 25.9 21.8 237
() 2019 21.0 23.3 24.8 21.8 22.7
Rice Precipitation 2018 88.5 145.5 247.0 64.5 545.5
(mm) 2019 72.0 180.0 119.5 254.0 625.5
Solar Radiation 2018 20.2 22.1 19.3 15.8 19.3
MJ/m?) 2019 203 18.6 20.7 14.4 185
Soil Temperature 2018 234 27.7 29.5 226 25.8
() 2019 21.8 24.4 25.3 21.8 23.3
Bean Precipitation 2018 87.0 146.5 184.0 72.0 489.5
(mm) 2019 72.5 165.0 132.0 233.5 603.0
Solar Radiation 2018 19.0 21.5 18.9 15.6 18.7
(MJ/m?) 2019 19.9 16.7 19.1 135 17.3
Soil Temperature 2018 226 26.7 27.3 223 247
() 2019 21.8 24.7 28.0 N.A 24.8
Abol Precipitation 2018 58.2 185.8 183.4 93.9 521.3
PPl (mm) 2019 98.9 1238 1145 1333 4705
Solar Radiation 2018 19.3 20.6 17.0 13.9 17.7

(MJ/m?) 2019 20.2 16.7 18.1 13.1 17.0




Estimation of Carbon Uptake in Rice Paddy, Dry Cropland and Grove 337

—— ReE
" N NEE
~ s 2018 w2019 — GPP
|m 8 8
o S 5
. | L 4
RICE E 4 /\__A\ s A
U o = —_—
on? ?
-4 -4
-5 -4
E ] E ]
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7-00 8:00 9:00 10:0011:0012:0013: 0014: 00 15: 0016:0017-00 18: 0019 00 20 0021:0022:0023: 00 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 $:00 9:00 10:0011:0012:0013:0014:0015:0016:0017:0018:00 19: 00 20: 00 21: 00 22: 00 13: 00
n 12
w1 2018 = 2019
- 8 8
6 . 4’\
~ 4 4
Bean o —_—
[ 0 = \_;
Q 2 2
on 4 4
£l -
E ] B
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7200 3:00 9:00 10:0011:0012:0013: 0014: 00 15: 0016:0017-00 18: 0019 040 20: 0021:0022:0023: 00 0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 $:00 9:00 10:0011:0012:0013:0014:0015:0016:0017:0018:0019:0020:0021:0022:0023: 00
n 17
10 10
-4 2018 L2019
w5 6
O .
Apple E: — o - —— == —
, 0 — 0 M
o, 5
en, 4
5 -5
K -5
0:00 1:00 2:00 3:00 4200 500 6:00 T-00 8:00 9:00 10:0011:0012:0013: 0014: 0015 0016: 0017: 0015 0019: 0020: 00 21: 0022: 0023: 00 000 1:00 2:00 3:00 4:00 500 6:00 T-00 3:00 900 10:0011:0012:0013:00 14:0015: 00 16- 00 17: 00 18- 00 19 00 20: 00 21: 002200 23: 00
Time (KST) Time (KST)

Fig. 1. Diurnal variation of net ecosystem exchange (NEE), ecosystem respiration (Re), and gross primary production

(GPP).

B AL T AR ek 3
30:27H NEEZ} =9 #k& 7= 2
Re, GPP, NEE¢] & WE%o] 217} 1.3, 7.8, 7.8 g C m”
s'0%, NEE7} Re ®t} GPPS ¥ Widlao] o & 9
s Zlow BAESI AR B, Bt 841 174] 30
7 &9 NEEfts 7He= 2oz S 2018
NEE? -6.5~2.4 g C m™ 5] ®19]2 2019'9(-3.6~0.8 g C
m? s7) Wt} o W3l & A 0% AL AR et
Re, GPP, NEE®] & W55 217} 04, 7.3, 6.7 g C m”
s'2, GPP, NEE, Re =02 9 W5Zo] & 7102 eyt
o FQAEAERE vlwek, CO,0l 9 WskE B7t A
How Fat ARG A2 Zlow FHIU

A WEde 2R 918 4 74 NEE, GPP, Re9|
A WEkE A R THFig. 2). W 7%, A 717t o
3k 3 NEE += 2018\ -1.3, 2019 -2.1 g C m™? day o]
213!, 3t GPP9} Ret 2018 2.1, 0.7 g C m™ day’,
20199 2.7, 0.6 g C m? day’® ARSIt v AEiA9
olitstEH: wekake W A7l 68~9ge] AEI B
o Tl AsiM Be COL 7] FoE WESIOY, ¥
el ot g3k o R 7] T2 COE Hl Bol &3t
of Ae71Zt & NEEZF Uehd 2102 7 Slc). W Re,
GPP, NEE®] 71d WE3(L%8+ At} L8t 4
o) 2H7F 1.9, 8.2, 6.7 g C m? day’ o FHEITt

T AR A, AA 717l tigk B9t NEE = 2018
d -1.8, 20194 -1.6 g C m? day™ ©1%l3L, 3 GPPY} Re

I 8A] 30E-5E 174
07 A=Y T

+2018'd 4.5, 2.8 ¢ C m* day”, 201914 3.9, 2.3 ¢ C m™
day'® FAMEQITh olitsleba Fe 89~9€el 7
Zom, aow 49~5d0] & Zlo® Yepdth 8~992
T A5l gt I TSR] AR W, 458 F
Y5AR O =hlEE Ao Gl Jlow Held: &
T A5 Folg e T B5HE TS AT
27t grsiy 54 Ass Fal o A2y o
g 4ot Atk ¥ Re, GPP, NEE9| AA We32 727}
58, 11.7, 72 g C m*? day' 2 F4= It}

Akt AEIAIS] 75, AA] 713bel] gt vt NEE:= 2018
d -0.7, 2019 -0.2 g C m? day” ©]%13, 3+ GPP9} Re
2018 3.7, 29 ¢ C m* day”, 201914 3.5, 3.3 g C m™
day’Z ZAFEQITE e W4 Bl AlREE FE7)
(¢F 11€~39) 5 ALIst 7|3kl Mk oz 1.0 o]de] &2
NEE#E 71tk 21 3t & NEE ¢4 7AA = A
(M)elA -1.73 g C m? day'1 (-632.0 g C m? yr'l)ob—’_, 7
AAL 2 AEA(F) A -1.66 g C m? day” (-606.8 g C
m? yr'), 9497 5 AeAAFEDIA 042 g C m?
day” (-152.6 g C m? yr') 2 @559tk Al Re, GPP,
NEE9] A 532 717} 62, 74, 28 g C m” day' 0%
FEHE

A 9 NEE= <=, ', I AAejA 257} ofrkst
A5 Frohe B4 Fdds Yuidt 53] =2 <
NEE7} 1, #}=¢] B} 917k 252 g C m? yr, 4795 g
m? yr' Hrh @obA 7 AR} A o ol akshekA

e W )



338

Hur et al.

5 2018 » 2019
1 . & ;
Transplanting Harvesting Transplanting
o)
K
Rice g
O
o0
T
S
51
Bean g
O 5
o
10 10
s s
w1 o R w1 o1 tn  un un " mo o n s m ”n 1 o 1on  mp wn
2 2
Flowering . Flowering
» l Harvesting & Harvesting
T Sy 10 .. -
o PNl s o ”,
o 5 * o~ ‘Mv{;@ﬂ(; }‘@»mﬁx&m;‘% R o 5 a’v ‘@ J?' % _‘)}/* %‘q
Apple 'g | wpimmedongagiadi . D Nt o, PP SR ) SRPPRICIREIL, Y o 4] P e Seegate * % Kokt
O .
o0
10 10
as s
y n no P an on " A un ” no o n sn o ”n an o 1on mp wn
Date (Month/day) Date (Month/day)

Fig. 2. Seasonal variation of daily integrated net ecosystem exchange (NEE), ecosystem respiration (Re), and gross
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