Journal of the Korea Organic Resources Recycling Association, 26(2), pp.11-18 (2018)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015 https://doi.org/10.17137/korrae.2018.26.2.11

o EOIN ChLE BO[23t A
ojAtatEa U opMEtEA 2

t o = Yor
oY’ HAY, 227, 0|54, HHHE
FYSYUSNY 7| FHSE D

Reduction of Carbon Dioxide and Nitrous Oxide Emissions through
Various Biochars Application in the Upland

Sun-Il LeeT, Gun-Yeob Kim, Eun-Jung Choi, Jong-Sik Lee, Hyun-Cheol Jung

Climate Change & Agroecology Division, National Institute of Agricultural Sciences

(Received: Apr. 11, 2018 / Revised: May 10, 2018 / Accepted: May 14, 2018)

ABSTRACT: Biochar is a carbon-rich solid product obtained by the pyrolysis of biomass. It has been suggested
to mitigate climate change through increased carbon storage and reduction of greenhouse gas emission. The objective
of this study was to evaluate carbon dioxide (CO) and nitrous oxide (N>O) emissions from soil after various biochars
addition. The biochars were produced by pyrolysing pear branch, rice hull and bean straw at 400 ~500C. The
treatments were consisted of a control without input of biochar and three type biochars input as 5.0 Mg/ha. Emissions
of CO; and N,O from upland soil were determined using closed chamber for 8 weeks at 25°C of incubation temperature.
It was shown that the cumulative CO, were 207.1 to 255.2 g CO,/m" for biochar input treatments and 258.6 g
COy/m” for the control after experimental periods. The cumulative CO, emission was slightly decreased in biochar
input treatment compared to the control. It was appeared that cumulative N>O emissions were 2,890.6 mg N,O/m’
for control, 379.7 to 525.2 mg N,O/m’ for biochar input treatment at the end of experiment. All biochar treatments
were found to significantly reduce N>O emission by 82~87%. Consequently the biochar from byproducts such as
pear branch, rice hull and bean straw could suppress the soil N,O emission. The results from the study imply that

biochar can be utilized to reduce greenhouse gas emission from the upland field.
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Table 1. Physical and Chemical Properties of the Studied
Soil before Treatment

Particle size
distribution (%) (5"‘5') (T/'kC) (T/-kN) CiN A(v. Tkzgs
: ratio  (m
Sand  Sit Clay LGl okg

446 400 153 74 123 121 10 219.5

Table 2. Chemical Properties of Various Biochars

Biochar pH T-C TN T-H H:C Surface area
type”  (1:10) (g/kg) (gkg) (g/kg) ratio (m?g)

PB 103 7226 124 259 0.36 3.8
RB 10.8 5669 57 17.6 0.3l 159.6
BB 10.8 5796 19.6 306 0.53 182.0

Bk 513H 542 EE pH)E 74, T B4
(Total Carbon)+= 12.3 g/kg, % &4 (Total Nitrogen)+=
121 g/kg, 214k (Available P,0s)2 219.5 mg/ke,
B = 10 ©] YT} (Table 1).
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ot 1

‘PB, pear branch biochar; RB, rice hull biochar; BB, bean straw
biochar
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2 Table 29} Zt}.

2.3. AT A2 L 2BFAIE

AN@T A= vl AA7EA vlo] @A}, A ulo]
o2t a8 Fof vl AFE had 5.0 Mge| <
k= A gt vlol akE Bk e dETE
RS ATE TElal S EFAIR | S EE =
N-P,05-K,0 (17.2-3.25-6.87 kg/102)$} E=EEE N
(440 kg/102) & EE Aol Y F EF3H] closed
chamber (& 9.0 cm, H 12.5 cm)°ll S5 &
& FRRSE (WHC) 70%, <55 25CE nAyE
B3 Ao 7P Faret 202 5871 vjks)

At

FHEA 15 HH 02 AEE AFHsI Fr)H A

o
a9 Wil AT,

2.4,

glez79f closed chambert] A=+ CO,2F N,O
FEE AT AlRAH H S o] 83t
o MEL 73715 FUF2EA closed chamber
Wil 2t&Edh= 7hAE AAS & ARE AFH S
Atk A5 CO% N0 FEw 7H-AEnE T
3] (7890A, Agilent, USA)Z 2413} t}. L&z
TE CO%F N0 flux®] ALk of#fo] (4] 1)E o]

833t

A flux 2 Y 2A

715443k, 26(2), 2018



14

rel

CO; or N,O flux (mg/mz/day) =

V_ AC 273 R
PG A T+ 273) =D
714, p= NALEEN COE 1.977 mgem’,

N:OE 1.967 mg/em®, VE A1 23] (m’), A= AW
EA7 (m), AC = ) @A o, 2 NO
o FhsE (mg/m /day), TE FLe T2 on|3ic
a2jal A BFS IRxD)S ol&ste] 7]

b5t & CO, 2 NO fluxE AAFsESE oo R

o

=

o

4

122} B0l k& EoF 31814 W3l
S SAS EAIZE I (WA 92)S o] &
st BAIAE sHTE Aexte] xolE Blushr]
St ZAME AhEE YRPAE RS o835 ANOVA

255 =

ASE Tt AT TS Ftest 23 gko] P
< 0.059] WL olA 723k 73-5-el5F Duncan's Multiple
Range TestE AA|3FATH
3.2 1
3.1. EY9| sty Hst
Hio] @2} ol U:}E EQFo] 35HA W3l= Table
33 2k B pHE 7.5~7.8 R, F nlo)

LA Fdoll wet v«lﬁa ]'°](p<0 057 U =S
7Ft o B T-C g nlo|expyt & ‘9011
e} v 9%k 2ol S YERRT (p<0.001). Control,
PB, RB 183l BB A 2|7l T-CE= 42} 16.0, 22.5,
23.6 712]aL 23.3 g/kg I th EF TN g2 %4
7 vpo] &ke} Foif upo] @&} T} Aol A 9
Al Z718FATH (p<0.05). EF] ON &8 nlo] o3}
Foll M2 ehAshey} dAsheF wstol ot f-9f
g o] eI (p<0.05). Control, PB, RB L]
3. BB AHgFollA ON &2 742t 8, 11, 10 Z18]aL

9 o]t

J. of KORRA, 26(2), 2018

Table 3. Soil pH, TC, TN and C/N Ratio by Biochars
Application under Closed Chamber Condition

Treatment pH (1:5) T-C (g/kg) T-N (g/kg) CIN ratio
Control 76 b  160b 203 b 8 ¢
PB 75 b 225 a 1.96 b 11 a
RB 75 b 23.6 a 241 a 10 ab
BB 7.8 a 233 a 248 a 9 be
Effect Probability > F
Biochar <0.05 <0.001 <0.05 <0.05

*PB, pear branch biochar; RB, rice hull biochar; BB, bean straw
biochar

“Data followed by different lowercase letters indicate significant
carbonized biomass effect at a=0.05.
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Fig. 1. (A) CO, emission and (B) Cumulative CO, emission by various biochars application under closed chamber condition.

Vertical bars are standard errors of the means (n=3).
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Fig. 2. (A) N,O emission and (B) Cumulative N,O emission by various biochars application under closed chamber condition.

Vertical bars are standard errors of the means (n=3)
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Fig. 3. Changes of (A) NHs-N and (B) NOs-N concentration by various biochars application under closed chamber condition.

Vertical bars are standard errors of the means (n=3)
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