UAINEAT 43 RUTUNLAY 1 1 (2558). KHON KAEN AGR. J. 43 SUPPL. 1 : (2015).

f’nial“lf‘EJTM‘U’JJ]1‘Wﬂﬂ1ﬁﬂﬂmlﬁ°"l"hﬂm13!7‘|ﬂﬂTiNE‘IWIJTJ
!!ﬁ“”s’lﬂﬂTﬁ‘UﬂN‘V‘lﬂWiuTIE)EINE‘IJ‘I»!NGWWE)EN!!’JQQE)N

Use of Eucalyptus biochar and rice straw for rice yields and carbon
footprint reduction under environment-friendly condition
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AL %'ﬁﬂﬁﬁwﬁ@m@mmwﬁfmﬁwmﬁmmﬁiﬁ mﬁﬁmmmqﬂixmﬁlﬁ@ﬁﬂmmmmmi‘lf*ﬁdm%mwgm?aﬁﬁ@
(BC) waznnadna (RS) Aananandng Usunanisdantassfnadimu (CH) ma?uauimﬂﬂn"l,snﬁ(coz) mﬁuauvﬂmw’%
Wikenenananing (CFP/GY) waznsiniiumnsuenludy (Cseq) nannsdnewudn n1sld BC ensea 1-4 saw/ls
A lFFuNun1sUaesfing CH,, COQLL@:ﬁ”qsnﬁ?faummﬂ(GHG) @m@mﬁmﬁﬂuﬁuﬁﬁumuau iaeann BC 1 lignin
Wusadlsznaugaassiuniusianistieansans ulidn BC uway RS Tinananlaisineii (0.729-0.960 siw/ls) usl BC
i CFP/GY A (0.661-0.812) lumnamssdu RS §hn 1-4 sw/lslien CFPIGY ga (0.926-1.258) RS tdies
CH, wnniflesann RS i cellulose waz hemicellulose iluasiilsznavannasiesanstesaaalngaduriddiu
mmmauumm AINANNNTNTUNNTAANEAITeY BC WaT RS fflaauumnsneiuinls BC uﬂ?mm Cseq
Fiuannrieunaagc 21.48-43.34% luanisii RS induilen 7.29-27.23% anneunaaesuaziindizes BC lu
IuzirasifumuANRTWwRes 4.23% naAnsiagldimslonaunedauauiuntgld BC vise RS aziilsf
f Cseq isiluuaz BC ﬁammsmiqmmﬂ?mmmﬁfmuvﬂmvﬁ?uﬁﬁiwuwmamam%q?ﬁ'qLﬁuﬁmsﬁiﬂial,l,qméf@m
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ABSTRACT: Long term rice agriculture has brown about deteriorated soils and low productivity. It is a crucial
contributor of atmospheric greenhouse gas. The present study aimed at possibility of using Eucalyptus biochar (BC)
or rice straw (RS) for improving rice grain yield, attenuating total methane (CH,), carbon dioxide (CO,), greenhouse
gas-carbon emissions, carbon footprint per unit grain yield (CFP/GY) and soil carbon sequestration (Cseq). It was
found that BC 1-4 t/rai attenuated total CH,, CO, and GHG emissions. This is because of the high amount of recalcitrant
lignin that BC is composed of. Though BC and RS resulted in similar grain yields, lower values of CFP/GY
(0.661-0.812) were obtained from BC added soils. RS of all rates yielded high CFP/GY values (0.926-1.258). The
easily decomposability of RS was attributed to the high quantities of cellulose and hemicellulose, the main compositions
in RS. Due to not only distinctive biochemical compositions, but also different decomposability of BC and RS, led to
some increases in Cseq (from that before experiment) of 21.48-43.34% in BC amended soils higher than 7.29-27.23%
in RS amended soils, and all of them were higher than that of control, 4.23%. It was concluded that rice stubble
incorporation and addition of BC or RS could sequester more soil carbon, while BC added to soil could alleviate
carbon footprint per unit grain yield, which is considered friendly to environment.

Keywords: deteriorated soil, organic matter, carbon footprint, carbon sequestration
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A1 (WALBH/UNT)

Vh = mwz_gqmnaqﬁwmﬂ@'mLﬁuﬁthq
A (N.)

mwW = ﬁ’mﬁnim@qmm CH, (16.04 N5/
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NITANUIULITNIUNTANAL AN F LUALAINNTD

Al ARINANNTAaT
SOC x BD x 0.15 x 100

6.25

Cseq =

Wa Cseq = Bunnunisinifiuansueuluau
(Fuc/19), BD = AunAUILUUIINTedR (5
ALLN)NITFUAINNAN 0.15 X.

MEAATIZUADA

AAEiANLL T (analysis of variance)
ANLLHLN1TNARRY RCBD LL@zLﬂ?‘ﬂULﬁﬂUﬁqLﬂgﬂ
Tmel43% Duncan’s Multiple-Range Test (DMRT)
Taerllsunas SAS version 9.1 (SAS Institute Inc.,
Cary, NC, USA)
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Table 1 Physico-chemical properties of Eucalyptus biochar, rice straw and soil.

Properties Unit Biochar Rice straw Soil
BD t/cubic m - - 1.53
pH 7.98 7.01 5.06
SOC % 54.56 39.29 0.71
LOC a/kg 13.30 66.70 9.00
TN % 0.51 0.36 0.09
CEC cmol/kg - - 6.73
Cellulose % 6.26 50.84 -
Hemicelluloses % 1.00 22.19 -
Lignin % 75.69 3.33 -
Volatile matter % 22.86 - -
Ash % 2.99 - -
Fixed C % 69.56 - -

Table 2 Total CH4, COQ, GHG emission and C footprint per unit grain yield

Total CH4 Total CO2 Total GHG GY CFP/GY
Treatment
t Crai t/rai

Control 0.121¢c 0.642 a 0.763 b 0.768 0.997 b
CF 0.065 def 0.540 bc 0.604 ¢ 0.791 0.765 de
BC1 0.063 ef 0.554 bc 0.617 ¢ 0.767 0.812 cd
BC2 0.041 f 0.490 ¢ 0.531¢ 0.807 0.661 e
BC3 0.064 ef 0.519 be 0.5683 ¢ 0.895 0.661 e
BC4 0.042 f 0.565 b 0.607 ¢ 0.786 0.775 de
RS1 0.113 cd 0.670 a 0.782 b 0.855 0.926 bc
RS2 0.101 cde 0.636 a 0.737 b 0.729 1.012b
RS3 0.200 b 0.696 a 0.896 a 0.960 0.938 bc
RS4 0.297 a 0.688 a 0.985 a 0.786 1.258 a
F-test o o o ns o
CV (%) 30.13 7.81 9.84 10.28 10.76

CF = chemical fertilizer, BC = Eucalyptus biochar (BC), RS = rice straw; 1, 2, 3, and 4 represent amendment
amount in t/rai. Different letters indicate significant difference among treatments for a sampling day (ns no

significant, ** P<0.01, n = 4)
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Table 3 Change in soil C sequestration after a single rice season

Rice Cseq C from Tot.al cin Cseq Change in Change in

Treatment stubble C  before Exp. BC/RS soll after after Exp. Cseq Csedq
treated
t C/rai %
Control 0.184 2.607 0 2.791 272¢ 0.69 ¢ 423 ¢
CF 0.184 2.607 0 2.791 274 c 0.86 ¢ 5.37c
BC1 0.184 2.607 0.566 3.358 3.16b 3.48b 2148 b
BC2 0.184 2.607 1.133 3.924 3.37b 4.75b 29.15b
BC3 0.184 2.607 1.699 4.490 3.74 a 7.09 a 43.34 a
BC4 0.184 2.607 2.666 5.057 3.74 a 7.09 a 43.34 a
RS1 0.184 2.607 0.393 3.184 2.80c 1.21c¢c 7.29c¢c
RS2 0.184 2.607 0.786 3.657 3.04 bc 2.69 bc 16.49 bc
RS3 0.184 2.607 1.179 3.970 3.28b 419b 2570 b
RS4 0.184 2.607 1.572 4.363 3.32b 4.43 b 27.23 b
F-test _ } B _ - - ok
CV (%) - - - - 7.41 40.56 40.56
100

Change in soil Cseq (%) = (soil Cseq at harvest-soil Cseq before experiment) x

soil Cseq before experiment

CF = chemical fertilizer, BC = Eucalyptus biochar (BC), RS = rice straw; 1, 2, 3, and 4 represent amendment

amount in t/rai. Different letters indicate significant difference among treatments for a sampling day (ns no

significant, ** P<0.01, n = 4)
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