ISSN 0367-6315 (Print) / ISSN 2288-2162 (Online)
Korean J. Soil Sci. Fert. 49(3), 259-264 (2016) Article
http://dx.doi .org/10.7745/KJISSF.2016.49.3.259

Effect of Sesame Straw Biochar Application on Soil Physics and Nitrous Oxide
Emission in Upland Soil
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The effect of biochar application on soil physics and nitrous oxide (N>O) emission from upland soil for
broccoli cultivation was investigated. Sesame straw biochar (SB) was applied at amounts 0 (IF), 50 (SB50),
100 (SB100), 200 (SB200) kg 10a”, respectively. SB addition to the upland soil decreased bulk density, and
increased porosity and soil respiration. The N,O emission rates in all treatments were higherin the order of IF
= SB50 > SB100 = SB200 treatments. Global warming potential in SB200 treatment decreased by 15.1%
compared to IF treatment. Therefore, SB application in upland soil can improve soil physics and reduce N,O

emission.
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Introduction
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Hlo] @ 2= WA= f71E2E ATt gl 24oA &
Baje B4 dojr 1A BAR, 20064 “Black is the
new green ¥ 2007¢ “A handful of carbon”2] A&=O
& Nature| W3t=|HA] AAAR 0 & 34S 287] A28l
o} (Woo, 2013). Hle] k= of2] AtAlzol ofa 7153t
s, olvA] il Bl 9 w7lE B & oot S
o|x] Ho] @t tigt Faprt HalE|al 9k (Angst et al.,
2014; Case et al., 2012; Yamato et al,, 2006).
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Table 1. Chemical propetties of experimental soil used.
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Materials and Methods
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A 5/ Table 104 Hi= Hje} o] pH 5.290]304L,
O.M ¥ T-N9| 3 27+ 10,4 2 0.75 g kg 03k,
2 AJo] ARgE 59 FARES IAE AREsEG o,
AlzE A vlolexte] 3lskA 5442 Table 29+ Zth
nlol e} A= A7|2 (GK—1015 model ESTI KOREA)
£ ARgSGoH, Ui Aelel] FAkEs Wi, AAavks (10
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T RS 2= 400 C ZUIA 4ARE B9t AL SRS}
o] Blolea}E Az
H A= 712 A2 9 =o)7} 40, 32 2 22 cmQ] XE
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ek I3t SB50 (sesame straw biochar 50 kg 10a ™"
+ NPK), SB100 (sesame straw biochar 100 kg 10a™
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10a”" + NPK) Az Z7F Uik 7 uoleate)
AEA7 e EYEASY F43t HigksE HXelr] $Jal BeE
2] o]4] 2540 Algsto] Bt Sjtsigiet, B =23
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Exch. cation
pH EC oM TN Avail. P,Os
K Ca Mg
1:5H,0 LTI ¢ E— g kg" ------------------ mg kg'l cmol, kg']
5.29 0.26 104 0.75 1.34 0.21 2.50 0.72

Table 2. Chemical propetties of sesame straw (feedstock) and biochar used in the study.

Inorganic contents

Elemental composition

pH
T-N T-P K C H (¢] N S
1: 10H,O % %
Feedstock - 0.37 0.08 0.88 44.26 8.15 45.18 1.85 0.56
Biochar 10.01 1.09 0.16 1.52 71.07 4.42 23.05 1.26 0.20
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Fig. 1. Changes of bulk density and porosity in tested soil with different application level of sesame straw biochar.
*Means by the same within a column are not significantly different at 0.05 probability level according to Duncan’s Multiple

Range Test.
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Fig. 2. Change of soil respiration in tested soil with different application level of sesame straw biochar.
*Means by the same within a column are not significantly different at 0.05 probability level according to Duncan’s Multiple

Range Test.



262

1000

©
[=]
o

=23
o
o

——IF

Effect of Sesame Straw Biochar Application on Soil Physics and Nitrous Oxide Emission in Upland Soil

-4—-S8SB50 —e-SB100 -C-SB200

N,O emission rate (ug N,O m= hr')
8
o

5 10 15 20 25

ab

2 @
o o
T T

Global warming potential (g CO, m2)
w
(=}

30

Days after transplanting

IF SB50

SB100 SB200

Treatments

Fig. 3. Changes of N,O emission rates and global warming potential in tested soil with different application level of sesame straw

biochar.

*Means by the same within a column are not significantly different at 0.05 probability level according to Duncan’s Multiple

Range Test.

A= Fig, 29F 2t} 72 CO, YRS SB200 (474.9 g
m %) > SBI00 = SB50 > IF AT 4o Hlo]exje)]
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71 2SR nEe] EAdo] MR slos wid
E|9lom, Major et al. (2010)2} Rogovska et al. (2011)
o] njo|ea} A A-ARte}t fARE ko R AR

2] vlo] e} Algefo] W N,O HHAYERS 2ARE 4
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ARFo] e Fhasi= ARo|qdTh NoO AR R AE
ol B2EE] o]4] I 209l 760~796 ug m ~ hr
HYZ 2APRE 5 7 52 NoO 3RS VERich &
NoO 2R [F = SB50 > SB100 = SB200 X2}t 4=
o= = ARSI

Nelissen et al, (2014)2 vlo]@a}e] =R} JBa) =7
of| AFtglo] vlo] QAE A3 A2l A E]e| vlal
A N, O Ao oF 52~84% FAETL Hsiglal,
Mukherjee et al, (2014)-2 & Auix]oflA] vpo] @} 2]+

7} FA{2lte]| vjsl] =4 NoO Aol oF 929% FAEctar
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= A vlo] @] A8l Aaglo] vlo] el Azt
SA2|te] vl oF 5.0~15.1% AFEE HYch, By
Al Blo| @Al o83 NoO AR B el B &
71730l o] Slok. B 571449 AdE gl Thsa
TS WSk Rt ope} nE el ks Sk
AHA U}t (Cavigelli and Robertson, 2001; Lai et al.,
2013). of= Hleleapt 7L Yl Wl AT SRR
5o, R BAdo=m Qe B e FE mIA
N,O o] Atel= ZloR st (Yanai et al.,
2007).

Conclusion

2 OAFe 2 wlolexfe] Algo] Eoko] Eu|Adw)
NoO BHAjo] b]x= Jae AR $J5te] BaEa] Auj
Eoko] Hlo] 9} AlgERS Z}7} 50, 100 2 200 kg 10a 2.
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