St EH 58134 Al 411 65 o
Korean J. Soil Sci. Fert. Vol. 41, No. 6, 408-414 (2008) ATHE

Ha-nEe Hal-2 ZEH Ao

*

AU - MAS - DYT - HEH - woloh HmE

254 F9E9R99

x
o
Rl
Jok
m
>
>
A
ok!
N

off
N

y

Evaluation of CO: Balance in the Barley-Red Pepper
and Barley-Soybean Cropping System

Gun-Yeob Kim, Sang-Uk Suh, Byung-Gu Ko, Hyun-Cheol Jeong, Kee-An Roh, and Kyo-Moon Shim

National Academy of Agricultural Science(NAAS), RDA, Suin-ro 150, Gwonseon-gu, Suwon-si 441-707, Korea

Importance of climate change and its impact on agriculture and environment has increased with the rise
Green House Gases (GHGs) concentration in the atmosphere. To slow down the speed of climate change
many efforts have been applied in industrial sectors to reduce GHGs emission and to enhance carbon
storage. In agricultural sector, many researches have been performed on GHGs emission reduction, but
few on the role of carbon sink. In this study, we investigated carbon balance and soil carbon storage in
agricultural field in the barley-red pepper and barley-soybean cropping system. With the system for
automatic measuring of carbon dioxide, net ecosystem production(NEP) was estimated to be 6.3 ton CO:
ha-1 for N-P-K chemical fertilizer treatment plot and 10.6 ton CO: ha™ for N-P-K chemical fertilizer with
swine manure treatment plot in the barley-soybean rotation cropping. In the barley-red pepper rotation
cropping, it was 12.0 ton CO: ha™ for N-P-K chemical fertilizer treatment plot and 13.2 ton CO: ha for N-
P-K chemical fertilizer with swine manure treatment plot. Soil carbon storage rate was estimated to be 0.7
ton C ha™ for the barley-soybean cropping system and 0.5 ton C ha™ for barley-pepper cropping system. In
appeared that agricultural lands may contribute to the greenhouse effect as a potential carbon sink
preserving carbon into soil.

Key words: Carbon Cycle, Soil Organic Carbon(SOC), Soil Respiration(SR), Net Primary Production(NPP), Net
Ecosystem Production(NEP).
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Table 1. Chemical properties of soil before experiment.
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Photo. 1. Automatic chamber system for collecting CO: in soil.
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Soil Exch. Cation
pH EC OM Av.P:0s NHs+-N NO:-N
texture K Ca Na
1:5 H0 dsm’ gkg' mgkg” mg kg mgkg' e FeeiYe) 1 - p—
Clay loam 5.8 0.31 18 150 83.1 83.9 0.6 5.5 1.5
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Photo. 2. Schematic drawing of the automatic sliding canopy chamber system.
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Sector 1R* = 0.9441
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Fig. 1. Relationship between of carbon exchange rate(CER)
and soil respiration(SR).
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Fig. 2. CO: flux changes of barley-soybean rotation cropping
ecosystem.
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Fig. 3. CO: flux changes in barley-red pepper cropping
ecosystem.

Table 2. Relationship of Annual carbon dioxide budget with fertilizer treatment at different growth stages during the barley

cropping period.
NPK NPK + Pig manure compost
L Growing L Growing
L Germination __ . ) L. Germination __ . . L.
Division . Hibernation regeneration Ripening . Hibernation regeneration Ripening
-Seeding K Total -Seeding . Total
stage  -Elongation  stage stage  -Elongation  stage
stage stage
stage stage
ton CO2 ha”
SR' 0.14 0.08 041 0.46 1.09 0.16 0.17 0.74 0.50 1.57
2005 Nept 048 -0.06 1.49 2.35 426 042 0 2.56 324 6.22
NEP¢ 0.34 -0.14 1.08 1.89 3.17 0.26 -0.17 1.82 274 4.65
SR 0.08 0.05 047 042 1.02 0.18 0.04 0.70 0.69 1.61
2006 NPP 0.25 -0.04 1.48 2.37 4.06 043 -0.06 2.03 327 5.67
NEP 0.17 -0.09 1.01 1.95 3.04 0.25 -0.10 1.33 2.58 4.06
SR 0.11 0.05 048 042 1.06 0.16 0.04 0.64 0.65 1.49
2007 NPP 0.37 -0.04 1.57 241 431 0.44 -0.06 2,01 339 5.78
NEP 0.26 -0.09 1.09 1.99 3.25 0.28 -0.10 1.37 2.74 429

" SR: Soil respiration, * NPP: Net primary production, $ NEP: Net ecosystem production
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Table 3. Evaluation of carbon dioxide budget with NPK treatment at different growth stages barley-soybean cropping system.

Barley Soybean

.. L . . Growing o . .
Division Germination ~ Hibernation . Ripening Vegetative  Reproductive Total

-Seeding stage stage regene?ratlon— stage Total growth stage  growth stage Total
Elongation stage
ton CO: ha'

SR 0.1 0.05 04 03 09 04 0.5 0.9 1.8
NPP 0.3 -0.04 14 25 42 1.5 24 39 8.1
NEP 0.2 -0.09 1.0 22 33 1.1 1.9 3.0 6.3

Table 4. Evaluation of carbon dioxide budget with NPK+pig manure compost at different growth stages in barley-soybean rotation

cropping system.

Barley Soybean

. L. . . Growing L . .
Division Germination ~ Hibernation . Ripening Vegetative  Reproductive Total

-Seeding stage stage regene.ratlon- stage Total growth stage  growth stage Total
Elongation stage
ton CO2 ha''

SR 02 0.04 0.7 0.7 1.6 1.1 14 25 4.1
NPP 04 -0.06 2.0 33 5.6 43 4.8 9.1 14.7
NEP 0.3 -0.10 13 26 4.0 32 34 6.6 10.6
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Table 5. Carbon dioxide budget with NPK treatment at different growth stages in barley-red pepper cropping system.

413

Barley Red pepper
. L. . . Growing L . .
Division Germination ~ Hibernation . Ripening Vegetative  Reproductive Total
. regeneration- Total Total
-Seeding stage stage . stage growth stage  growth stage
Elongation stage
ton CO2 ha

SR 0.1 0.03 04 04 0.9 3.1 22 53 6.2
NPP 0.3 -0.04 1.6 24 42 83 5.7 14.0 182
NEP 0.2 -0.07 1.2 20 33 52 35 8.7 12.0

Table 6. Carbon dioxide budget with NPK+pig manure compost at different growth stages in barley-red pepper rotation cropping

system.
Barley Red pepper
.. L . . Growing L. . .
Division Germination ~ Hibernation . Ripening Vegetative  Reproductive Total
. regeneration- Total Total
-Seeding stage stage . stage growth stage  growth stage
Elongation stage
ton CO: ha'!
SR 0.2 0.04 0.6 0.7 1.5 5.1 3.8 89 104
NPP 04 -0.06 20 34 5.7 10.5 74 17.9 23.6
NEP 0.2 -0.10 14 27 42 54 3.6 9.0 132
Table 7. Soil organic carbon budget in barley-soybean and barley-red pepper.
(Barley-Soybean)
The amount of carbon input The amount
L. The amount . .
. before cultivation @ . of organic carbon sequestration
Division of carbon sequestration fier barlev-sovb tivati
Soil Pig manure Fertilizer after cultivation ® atter bariey-soybeali ctitivation
(®-@]
ton COz ha'!
Barley 53.26 428 0.90 58.70
Soybean 58.70 343 045 62.99
Total 111.96 7.71 1.35 121.69 0.7
(Barley-Red pepper)
The amount of carbon input The amount
. The amount . .
o before cultivation @ . of organic carbon sequestration
Division of carbon sequestration fier bal b ltivati
r barley- n cultivation
Soil Pig manure Fertilizer after cultivation ® atter bariey-soybean cuitivatio
(©-@]
ton CO2 ha''
Barley 52.64 4.28 0.90 58.06
Soybean 58.06 571 1.83 65.89
Total 110.70 9.99 2.73 123.95 0.5
= [} FPAL BFo| LANAE WE olddE BaE
34 EE &7 5ol drks A2 #8wa sk
2A7kse) FE Zb BE ATLYHE /FW WA 4B 4RAAd B2 Bk £AS BEA
st 8l A4 el TretAL sloH, g Aty & 7] & olagetAh AEZH AAE Jwste] CO:
ofd 2A7FA Az w¥o] AL HA Qlvh FAA e WstE ZARsATh o8 B3 ZE AEA Wl
N edts E AT R Ba £A ATE Fod 4 WeE-T 2 w-u3 4RAA QA & A
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